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A B S T R A C T

This study aims to fill the gap in estimating the Green Country Brand Strength Index and its convergence

among EU countries and Ukraine (as a potential EU candidate) from 2006 to 2020. Drawing upon data from

theWorld Data Bank, Eurostat, and The Food and Agriculture Organization, the study employs various analyt-

ical tools including principal component analysis, the global Malmquist‒Luenberger productivity index, the

entropy method, and s- and b-convergence theories. The findings suggest a notable increase in the green

brand values of the analyzed countries from 2006 to 2020, with a significant expansion of the measurement

scale. Notably, France, Germany, Spain, the Netherlands, and Sweden emerged as leaders in the Green Coun-

try Brand Strength Index by 2020. Furthermore, the study uncovers convergent policies among EU countries

aimed at fostering green brands aligned with the Sustainable Development Goals, as evidenced by a decline

in s- and b-convergences. This research provides valuable insights into the dynamics of green branding and

policy convergence within the EU and prospective candidate countries. It introduces a distinctive approach

to assessing and analyzing green brand strength, emphasizing its critical importance to the formulation of

sustainable development policies and strategies.

© 2024 The Authors. Published by Elsevier España, S.L.U. on behalf of Journal of Innovation & Knowledge. This

is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)
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Introduction

The intensification of the globalization process, alongside escalating

ecological concerns and the commitment to the Sustainable Develop-

ment Goals 2030 (SDGS 2022; Titko et al., 2023a), highlight the necessity

for a transition from resource-based development to sustainable and

green development. At the same time, this transition should be within

the framework of adaptation to rapid scientific and technical progress,

the internationalization of economic cooperation, and the exacerbation

of common socio-ecological and economic challenges. The core concept

of the European Union (EU) revolves around forming a unified common

market that facilitates the free movement of labor, capital, knowledge,

goods, services, and people. Bekun et al. (2019) highlighted that EU

members have narrowed gaps and inequalities across a broad spectrum

of sustainable developmental parameters. This could enhance social

cohesion among EU members and ensure a high convergence of devel-

opment. Concurrently, an analysis of changes in the global market

justifies the need for countries to consider new factors and mechanisms

to achieve desired targets. The findings corroborate the claim that coun-

tries must adopt new factors and mechanisms to realize these targets

(Lyulyov et al., 2018; Simao & Lisboa, 2017). Moreover, increased com-

petitiveness in the global market has led to the emergence of new intan-

gible factors influencing a country’s development. In studies conducted

by the American Marketing Association (2022), Kotler et al. (2002),

Mikhnevych et al. (2020), and Lyulyov et al. (2018), a country’s brand is

analyzed as a core competitive resource that could underpin sustainable

development. A country’s brand and image have become critical factors

in determining its desirability for residence and business operations.

Highly qualified human capital is drawn to countries offering happiness,

well-being, clean air, and social inclusion. The concept of a brand is mul-

tifaceted and challenging to measure empirically. Experts from the

American Marketing Association define a brand as symbols, terms,

words, designs, and features that distinguish a product from its competi-

tors. Kotler et al. (2002) suggest that a country’s brand reflects people’s

perceptions and beliefs about that country. Mikhnevych et al. (2020) and

Lyulyov et al. (2018) demonstrate that a country’s brand encompasses

national, political, economic, and social aspects of its development.
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Simultaneously, the green transformation process (Miskiewicz,

2020) has led to the integration of green factors into investment deci-

sions, migration policies, education, property acquisition, and more.

Consequently, a country’s green brand becomes a cornerstone in

shaping its competitiveness and attractiveness for capital and human

resources—both of which are fundamental to its growth. In this sce-

nario, countries must consider ecological factors in their develop-

ment strategies and establish policies to enhance their green brand.

Despite recognizing a country’s brand as a crucial asset for com-

petitiveness and sustainable development, the literature reveals a

significant research gap in the comprehensive assessment of a coun-

try’s green brand. This gap is particularly pronounced in the context

of the green transformation process, which necessitates the integra-

tion of ecological considerations into various aspects of national

development strategies. This paper aims to bridge this gap by esti-

mating countries’ green brands. To achieve this, a given country’s

green brand will be evaluated based on parameters such as green

growth, immigrant numbers, arrivals, green investment, governance

efficiency, and the human development index. Furthermore, consid-

ering the theory that convergence occurs during decline, the gaps in

economic, social, and financial resources and a country’s brand

depend on the supply of and demand for these resources. Therefore,

this paper also seeks to estimate the convergence of the Green Coun-

try Brand Strength Index based on s- and b-convergence theory.

The study focuses on EU countries and Ukraine (a potential EU

candidate) from 2005 to 2020 to assess the Green Country Brand

Strength Index within a shared regulatory and policy context, partic-

ularly concerning sustainability. This timeframe facilitates a compar-

ative analysis of the green branding efforts of current and aspiring EU

members, reflecting significant policy developments and global sus-

tainability trends.

The structure of this paper is as follows: literature review—an

analysis of the theoretical background in assessing a country’s green

brand to justify the aim of the investigation; materials and methods

—an explanation of the variables and methods used to assess a coun-

try’s green brand; results—a description of the core findings obtained

from the applied methodology to estimate a country’s green brand;

discussion and conclusions—key results of the investigation, compar-

ative analysis with previous research, limitations, and further direc-

tions for the investigation.

Literature review

Approach to defining a green brand

The analysis of previous studies (American Marketing Association,

2022; Fan, 2010; Fetscherin, 2010; Kohli et al., 2002; Kotler et al.,

2002; Lyulyov et al., 2018; Mikhnevych et al., 2020; Miskiewicz,

2020; Us et al., 2022; Wee, 2004) indicates that experts have not

universally embraced a standardized approach to defining a green

brand. Traditionally, scholars and experts have elucidated brands as

encompassing symbols, signs, logos, music, types of endorsers,

images, layouts, or the utilization of provocation and humor (Ameri-

can Marketing Association, 2022; Kotler et al., 2002; Lyulyov et al.,

2018; Mikhnevych et al., 2020; Miskiewicz, 2020; Us et al., 2022;

Wee, 2004). Kohli et al. (2002) characterized a brand as symbols,

signs, or words that mold perceptions of objects among stakeholders.

Simao and Lisboa (2017) examined a brand as a framework of values,

ideas, associations, feelings, and emotions contributing to a com-

pany’s distinctiveness. Drawing upon the methodologies of the Futur-

eBrand Country Brand Index (2019), a country brand represents the

global perception of a country’s image. Kaneva and Popescu (2011)

delineated a country brand as a reflection of national identity.

Expanding on the works of Fan (2010) and Fetscherin (2010)), a

country’s brand encompasses its historical heritage, culture, econ-

omy, social governance, and environmental context. Similarly,

Ribeiro (2012) posited that a country brand mirrors the nation’s

worldview and its standing on the implicit reputation scale.

Ziabina and Dzwigol-Barosz (2022) and Us et al. (2020) have veri-

fied that the number of papers in Scopus andWeb of Science address-

ing the green brand at the micro level (company, product, city, etc.)

has been on the rise since 2013. Concurrently, inquiries into coun-

tries’ green brands gained traction in 2015. Importantly, customer

searches on Google concerning green brands, country brands, green

images, and country green brands began to surge in 2013 (see Fig. 1).

Meanwhile, searches for "country brands" and "country green

brands" surfaced in 2020 and 2021 (see Fig. 1). These findings affirm

the present relevance of countries’ green brands, which is actively

being examined by both society and researchers.

Simao and Lisboa (2017) defined a green brand as the manifesta-

tion of a green image resulting from the adoption of eco-friendly

technologies which facilitate a reduction in negative environmental

impacts. Experts from Green Brands Organization GmbH (2022) char-

acterized a green brand as one that significantly contributes to miti-

gating climate change and reducing negative environmental impacts.

Chen (2010) and Mourad et al. (2012) conceptualized green brands in

terms of green image, awareness, trust, consciousness, and satisfac-

tion. Bashir et al. (2020) analyzed green brands as a combination of

functional and emotional beliefs, preferences, loyalty, and trust. Lee

(2020) demonstrated that a country’s green image influences con-

sumers’ intentions to purchase products from countries such as Viet-

nam and Korea. Renko et al. (2017) found that Croatians associate a

positive green image with nature and eco-friendly food. Similarly,

Chan and Marafa (2014) observed that the city brand of Hong Kong

benefits from green resources, parks, and relaxation zones. However,

Renko et al. (2017) highlighted Croatia’s low green consciousness

and business responsibility, negatively impacting the country’s image

and hindering the promotion of green technologies for sustainable

Fig. 1. The visualization of customers’ inquiries in Google on green brands, country brands, green images and country green brands using Google Trends

Note: Interest over time is the popularity of a search term relative to the highest point on the graph for a specific region and time. 100 is the peak of the term’s popularity. 50

means that the popularity of the term is half as much.
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growth. They also emphasized that developing green zones alone is

insufficient; relevant green policies are essential to strengthening a

country’s green brand, as noted by Chan and Marafa (2014). Khan et

al. (2020) used structural modeling to demonstrate that expanding

renewable resources enhances a country’s environmental perfor-

mance and green image, particularly among green investors. Further-

more, Chan (2000) concluded that a country’s green brand is

influenced by societal green awareness and behavior, with green-

washing undermining its credibility. Saura et al. (2022) provided

insights into the challenges governments face in implementing tech-

nology-driven environmental initiatives, emphasizing the impor-

tance of addressing privacy concerns to maintain trust and credibility

in green branding efforts.

The analysis suggests that a country’s brand incorporates gover-

nance efficiency (Lyulyov et al., 2018). Furthermore, research by Chy-

gryn and Krasniak (2015) emphasizes the importance of implementing

effective communication mechanisms across government, society, and

the business sector to achieve sustainable development goals. Addition-

ally, establishing a strong green brand for a country depends on effective

policies in healthcare, education, and the preservation of the nation’s

cultural heritage. Thus, effective public governance is essential for

achieving a high level of the country’s capital.

Considering the findings of Anholt (2008; 2002), a country’s green

brand should be analyzed through the prism of perception of the

country under the following dimensions: export, capital, human,

investment and migration, culture and heritage, tourism, external

and internal policy, climate policy, and green growth.

Approaches to the assessment of countries’ green brands

The complexity of the definition of a country’s green brand and

the existence of numerous factors that influence it have prompted

numerous approaches to estimating countries’ green brands. The

core methods by means of which to estimate country brands were

developed by experts from the GFK company Nation Brand Index

(Anholt, 2008, 2002), the FutureBrand Country Index (2019), and the

Good Country Index (2022). Thus, the Nation Brand Index is based on

the questionnaire of respondents aged over 18, considering age and

gender under the following dimensions: 1) people (the friendliness

and hospitality of the population, social progress in the country, edu-

cation, qualifications of the workforce, etc.); 2) governance (openness

and transparency of the country’s authorities, efficiency, etc.); 3)

voice and accountability, trust in the country’s authorities; export

(attitude to the export product of the country); 4) tourism (percep-

tion of the historical and cultural heritage of the country among tou-

rists); 5) historical and cultural heritage (impact of cinematography,

music, visual arts, literature, and sports on the development of world

culture); 6) investments and migration (country’s attractiveness to

foreign direct investment, high-quality labor resources, students’

destination country). These dimensions are grouped in Anholt’s Pen-

tagon (Anholt, 2008, 2002). FutureBrand lists 102 countries, twice as

many as the Nation Brand Index list. A FutureBrand expert

highlighted that the value of a country’s brand is orienteer for analyz-

ing a country’s position compared with the leader and defining the

bottlenecks in the policy of the country’s development. The method-

ology of the FutureBrand Country Index (2019) is based on hierarchi-

cal decisions. It allows us to determine the perception of the target

audience (residents, investors, governments of other countries, tou-

rists) pertaining to the brand of the analyzed country. The core

dimensions are quality of life, values, business climate, heritage and

culture, and tourism.

The Good Country Index is also based on the Anholt methodology.

The Good Country Index (2022) measures countries under their

contribution to the common good of humanity, considering the

countries’ size. The results of the analysis allow one to identify

the core disadvantages of the abovementioned approaches: 1) a

lack of transparency − agencies do not show the mechanisms for

calculating the indexes; 2) subjectivity − ratings are based on the

results of surveys of different target groups); 3) dependence of

the country’s place in the rating on the number of countries

accepted as evaluation objects (only in a few countries are such

surveys conducted according to a single methodology); 4) disre-

garding the economic effectiveness of the country’s use of its

brand (Good Country Index, 2022).

Fetcherin (2010)) estimated country brand (Country Brand

Strength Index, CBSI) based on economic indicators such as exports,

tourism, direct foreign investment, immigration, and governance effi-

ciency. All indicators (excluding governance efficiency) were divided

by the size of the population. This allows for the elimination of the

issue of the country’s size. A study by Lahrech et al. (2020) summa-

rized the approaches to measuring a country’s brand. Based on the

findings, the study allocated the following parameters of the brand:

export, tourism, foreign direct investment, immigration, World Gov-

ernment Indicators and the Human Development Index. Lahrech et

al. (2020) confirmed that CBSI is the most objective approach, which

is an alternative to the subjective assessment of a country’s percep-

tion by the target audience. Considering the studies of Sapountzaki

(2007) and Acosta et al. (2020), each country held five types of capital

(natural, financial, human, social, and physical), which formed com-

petitive advantages as the basis of the country’s brand. At the same

time, the abovementioned approaches suggest a compromise

between the development of certain areas of capital and ecology.

Thus, the high added value of the financial market allows for com-

pensation for the negative ecological impact (increasing CO2 emis-

sions). However, under the Sustainable Development Goals, green

factors (climate changes, CO2 emissions, renewable energy, etc.)

should be an integral component of a country’s green brand. The vast

range of investigations is based on the data collected from surveys

(tourists, consumers, investors, and other stakeholders) to evaluate

the country’s green image (Chan, 2000; Chan & Marafa, 2018; Lee,

2020; Renko et al., 2017). A study by Chan et al. (2018) applied the

Green Brand Hexagon (similar to Anholt’s Pentagon) to estimate

the green brands of Copenhagen and Hong Kong. In addition, the

study defined green brands through urban green resources and

spaces for leisure activities. The Green Brand Hexagon was devel-

oped by Chan and Marafa (2014) and contains six dimensions:

green status, green space, green potential, green pulse, green

society, and green quality. Studies by Pappu et al. (2007), Barua

and Ioanid (2020), Herrero-Crespo et al. (2016), and Zeugner

Roth et al. (2008) evaluated a country’s brand based on brand

equity theory. Barua and Ioanid (2020) highlighted micro- and

macrolevel approaches to determining country brand equity.

Microlevel approaches are based on the analysis of green prod-

ucts, business, awareness, trust, and consciousness in the country.

The macrolevel approach focuses on the assessment of macroeco-

nomic indicators. Furthermore, Barua and Ioanid (2020) used a

customer survey to measure country brand equity under the fol-

lowing dimensions: innovation, quality, trust, and prestige. Con-

sidering the findings of Barua and Ioanid (2020), country brand

equity significantly impacted the companies’ reputations and

their merger and acquisition processes.

Another group of scientists associated a country’s green brand

with green growth and estimated it from the macroeconomic

point of view based on the methodology of the Green Growth

Index (2020), the Sustainable Development Goal Index (Sachs et

al., 2022), the Global Sustainable Competitiveness Index (2021),

and the Global Green Economy Index (2022). All these indexes

partially merge the targets of sustainable development and core

dimensions of the country’s growth: economic, social, political,

governance, and ecological.

Chen et al. (2023) outlined that the Global Malmquist‒Luenberger

productivity index allows for the simultaneous consideration of
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natural, financial, human, social, and physical capitals under the Sus-

tainable Development Goals. In addition, it allows us to estimate the

green development of the countries. The Global Malmquist‒Luen-

berger productivity index assumes that economic growth cannot be

analyzed without relevant indicators that reveal their negative

impact on the environment. Furthermore, the desired outputs (prod-

uct production and service, measured by gross domestic product)

achieve declining undesirable production outputs (CO2 emissions)

simultaneously due to production factors: capital, labor, and energy.

It should be noted that, as shown in the studies by Chen et al. (2023)

and Chygryn and Krasniak (2015), green investment plays a signifi-

cant role in a country’s green growth and the achievement of sustain-

able development goals. This indicator and immigration reveal the

demand for a country’s capital (how real or potential foreign invest-

ors and citizens of other countries estimate the country’s quality of

life and business climate).

It should be noted that the Human Development Index is one

of the indicators that shows the efficiency of using the intangible

assets in the country under the assessment of its brand (Lahrech

et al., 2020). This index characterizes the country’s achievements

in the framework of three dimensions of human capital: a long

and healthy life, knowledge, and a decent standard of living. Fur-

thermore, it considers the supply and demand of a country’s

social capital.

The analysis presented above highlights two primary methods for

evaluating a country’s green brand: questionnaires and composite

indexes. A significant limitation of questionnaires lies in their subjec-

tive nature. This subjectivity can lead to assessments that may not

fully capture the nuanced and multifaceted aspects of a country’s

green brand. Furthermore, earlier methodologies often concentrated

on single dimensions such as economic performance, public percep-

tion, or environmental policies, without considering how these ele-

ments interact within the broader context of a green economy. This

isolated approach can result in a skewed or partial understanding of

a country’s green brand. Additionally, previous research has not con-

sistently aligned with global sustainability initiatives and goals. This

lack of direct correlation poses a challenge in accurately assessing a

country’s green brand in relation to broader global environmental

objectives. Moreover, earlier studies did not adequately reflect the

evolving dynamics of green branding. Modern green branding

increasingly focuses on sustainable development, advanced green

technologies, and responsible governance. This evolving nature

necessitates an assessment approach that is adaptive and compre-

hensive, accounting for contemporary trends and priorities in sus-

tainability. In this case, the paper aims to estimate a country’s green

brand considering the asynchrony of the country’s policy on achiev-

ing sustainable development goals.

The paper aims to redefine the estimation of a country’s green

brand by adopting a more inclusive and multi-faceted approach.

This approach will not only cover traditional metrics of economic

performance, public perception, and environmental policy, but

will also integrate key factors that resonate with global sustain-

ability goals.

Methodology

Theoretical background and model specification for the assessment of a

country’s green brand

The literature review highlights the importance of a multi-dimen-

sional approach to effectively assessing a country’s green brand,

encompassing sustainable development indicators to measure green

growth and commitment to sustainable practices, social and demo-

graphic factors such as immigration rates that reflect the country’s

appeal as a sustainable environment, and tourism metrics indicating

global attractiveness and commitment to sustainable tourism.

Additionally, the analysis of Green Foreign Direct Investment (GFDI)

evaluates the country’s eco-friendly economic development efforts,

while governance efficiency, measured by World Governance Indica-

tors (WGI), assesses the effectiveness of governance in promoting

green initiatives. The Human Development Index (HDI) is also consid-

ered, ensuring that economic growth aligns with social and human

welfare, highlighting a holistic approach to sustainability that inte-

grates environmental, economic, and social dimensions. Building

upon the methodology outlined by Fetcherin (2010)), the assessment

of a country’s green brand is conceptualized as a function that inte-

grates these components:

GCBSI i;t ¼ f GDi;t; Immigrationi;t; Tourismi;t ; GFDI i;t ; WGI i;t; HDI i;t
� �

ð1Þ

where GCBSI i;t − the Green Country Brand Strength Index of country

i at time t; GDi;t − the green growth of country i at time t; Immigratio

ni;t − the number of immigrants that live in country i at time t; Touris

mi;t − the number of arrivals in country i at time t; GFDI i;t − green

investment in country i at time t; WGI i;t − the efficiency of gover-

nance in country i at time t; and HDI i;t − the human development

index in country i at time t.

This integrative approach aims to provide a nuanced and compre-

hensive framework for evaluating a country’s position in terms of its

green brand. The goal of this methodology is not only to accurately

reflect the current state of green branding but also to ensure flexibil-

ity in adapting to future sustainability trends and shifts. This method-

ology aims to offer a detailed and holistic view of a country’s green

branding efforts, aligning closely with the initial insights garnered

from the literature review.

From an economic standpoint, GCBSIi;t incorporates indicators

that demonstrate a nation’s dedication to eco-friendly economic

development. This alignment not only ensures relevance to current

environmental goals but also looks ahead, which is vital in the con-

stantly changing world of global sustainability. Socially, it uses the

Human Development Index (HDI) to assess social welfare and well-

being within the framework of green branding. Environmentally, it

zeroes in on green growth, providing a clear measure of a country’s

sustainable development efforts. Additionally, the CBSI considers

governance efficiency, reflecting a country’s ability to implement

sustainable initiatives effectively. It also evaluates tourism, an

important gauge of a country’s international appeal and its commit-

ment to sustainable tourism practices. Together, these components

paint a comprehensive picture, not just of a country’s economic

strength but also of its commitment to environmental responsibil-

ity, social well-being, and efficient governance. A key

advantage of the CBSI lies in its reliance on measurable and objec-

tive metrics, ensuring a more precise assessment of a country’s

green reputation.

The Green Country Brand Strength Index measures its indicators

in various ways. Normalizing the data helps eliminate the impact of a

country’s size, which could otherwise result in inaccurate rankings.

In this situation, Formula (1) can be written as follows:

GCBSI i;t ¼ f
GDi;t

Maxt GDð Þ
;

Immigrationi;t

Maxt Immigrationð Þ
;

Tourismi;t

Maxt Tourismð Þ
;

GFDI i;t

Maxt GFDIð Þ
;

�

WGI i;t

Maxt WGIð Þ
;

HDI i;t

Maxt HDIð Þ

!

ð2Þ

where Maxt is the maximum value of indicators of relevant dimen-

sions of the Green Country Brand Strength Index at time t.

Moreover, employing standardized, globally recognized met-

rics enables consistent comparisons across countries. This consis-

tency is crucial for different stakeholders, such as investors,

policymakers, and international organizations, as it empowers

them to make informed decisions using dependable and compara-

ble data.
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Estimation method of a country’s green brand

To calculate the Green Country Brand Strength Index (GCBSI),

principal component analysis with VARIMAX rotation was utilized:

GCBSI i;t ¼ w1 �
GDi;t

Maxt GDð Þ
þ w2 �

Immigrationi;t

Maxt Immigrationð Þ
þ w3

�
Tourismi;t

Maxt Tourismð Þ
þ w4 �

GFDI i;t

Maxt GFDIð Þ
þ w5

�
WGI i;t

Maxt WGIð Þ
þ w6 �

HDI i;t

Maxt HDIð Þ
Þ ð3Þ

where w1 . . .w6 −weight coefficients of indicators of the Green Coun-

try Brand Strength Index, which is estimated by the principal compo-

nent analysis with VARIMAX rotation (Fetcherin, 2010; OECD, 2008).

Using Principal Component Analysis (PCA) with VARIMAX rota-

tion to compute the Green Country Brand Strength Index (GCBSI) is a

suitable approach for several reasons. Firstly, PCA effectively reduces

the dataset’s complexity, allowing for a focus on the most important

brand strength indicators. Secondly, VARIMAX rotation enhances

interpretability by ensuring that the resulting components are inde-

pendent and maximize the variance of the original variables, making

it easier to extract meaningful insights. Additionally, it helps address

issues related to multicollinearity often found in brand strength indi-

cators. This method provides transparency, consistency, and objectiv-

ity, removing subjectivity in variable selection and weighting.

Moreover, it ensures computational efficiency and robustness, even

when data diverge from traditional statistical assumptions. Collec-

tively, these factors make it a robust and appropriate approach for

calculating the GCBSI.

Variables for the assessment of a country’s green brand

Green growth

Green growth is a fundamental concept in sustainable develop-

ment. It reflects a country’s ability to achieve economic development

while minimizing its negative impact on the environment. In the con-

text of CBSI, it indicates the country’s commitment to striking a bal-

ance between economic and ecological goals. Furthermore,

sustainable economic development, as represented by green growth,

is essential for the long-term viability of a country’s brand image. A

country that focuses solely on short-term economic gains at the

expense of the environment may face reputational damage and eco-

nomic challenges in the future. In contrast, a commitment to green

growth enhances a country’s brand as a responsible and forward-

thinking global citizen. The study calculated the ratio between the

Global Malmquist‒Luenberger productivity index (Gedtþ1
t ) (Chen et

al., 2023; Du et al., 2018; Guo et al., 2021; Tao et al., 2017; Xia & Xu,

2020) and global Malmquist productivity growth (GMtþ1
t ) to measure

the efficiency of a country’s green growth (Oh, 2010):

GDi;t ¼ Gedtþ1
t xt; yt; bt ; xtþ1; ytþ1

� �

=GMtþ1
t xt ; yt; xtþ1; ytþ1

� �

ð4Þ

GDi;t ¼
1þ DG

i xt; yt; btð Þ

1þ Dt
i x

t ; yt ; btð Þ
�
1þ Dtþ1

i xtþ1; ytþ1; btþ1
� �

1þ DG
i xtþ1; ytþ1; btþ1
� �

" #

�
1þ Dt

i x
t ; yt; btð Þ

1þ Dtþ1
i xtþ1; ytþ1; btþ1

� �Þ=
Dtþ1

i xtþ1; ytþ1
� �

Dt
i x

t ; ytð Þ
ð5Þ

where xt is the set of input and output indicators (capital, labour,

and energy), yt is the desired output indicator (product production

and service, measured by gross domestic product (GDP)), bt is the

undesirable production output (the ratio of carbon dioxide (CO2)

emissions to population, excluding agriculture, forestry, and other

land use (AFOLU); the ratio of non-CO2 emissions (CH4, N2O) to

population, excluding agriculture, forestry, and other land use

(AFOLU); and the ratio of non-CO2 emissions (CH4, N2O) agricul-

ture to population), and Dt
iðx

t; yt; btÞ, Dtþ1
i ðxtþ1; ytþ1; btþ1Þ Dt

iðx
t; ytÞ

Dtþ1
i ðxtþ1; ytþ1Þ is the distance function of the decision-making units

(DMUs) in t and t + 1.

If the values of Gedtþ1
t and GMtþ1

t are less than 1, the economic

goals are higher priorities than the ecological goals (reducing the

eco-destructive impact on the environment) in the country. The type

of variable (input, desirable and undesirable outputs) and the

descriptive statistics are shown in Table 1.

The integrated index pollution of natural capital is used to com-

pare the undesirable outputs of production in countries:

Em ¼ w1E1m þ w2E2m þ w3E3m ð6Þ

where Em − Integrated index pollution of natural capital; E1m − Ratio

of carbon dioxide (CO2) emissions to population, excluding agricul-

ture, forestry, and other land use (AFOLU); E2m − Ratio of non-CO2

emissions (CH4, N2O) to population, excluding agriculture, forestry,

and other land use; E3m − Ratio of non-CO2 emissions (CH4, N2O)

agriculture to population; and w1; w2; w3 − weight coefficients of

indicators of Integrated index pollution of natural capital. The exclu-

sion of Agriculture, Forestry, and Other Land Use (AFOLU) allows for a

more specific focus on emissions associated with energy consump-

tion, industrial processes, and other non-land-use-related sources.

The study applied the entropy method to estimate the eco-

destructive impact (Gu et al. 2023; Moskalenko et al., 2022). It allows

one to consider the etalon of maximum/minimum values of the indi-

cators and eliminating the subjectivism under the estimation. The

first stage is the calculation of the weight of j-indicators of і-coun-

tries:

I ij ¼ 1þH ij

� �

�
X

m

t¼1

ð1þH ijÞ ð7Þ

where I ij − the weight of j-indicators of the i countries in t time;H ij −

the normalized j-indicators of i countries in t time; and m − the anal-

ysis period.

At the second stage, the calculation of the entropy of j-indicators

is as follows:

ej ¼ �
1

ln nð Þ

X

m

t¼1

I ij � ln I ij
� �

ð8Þ

Table 1

Variables of the analysis of the efficiency of green economic development.

Symbol Meaning Sources Mean Std. dev.

Inputs

L Labor force, total World Data Bank (2022) 8,772,342 1.12�10^7

K Gross capital formation (current US$) 1.29�10^11 1.89�10^11

E Use of renewables for electricity (Gigawatt-hour) Eurostat (2022) 28,503.65 40,536.91

Desirable output

GDP Gross Domestic Product World Data Bank (2022) 33,099.04 22,036.23

Undesirable output

Em Integrated index pollution of Natural Capital Eurostat (2022), the Food and Agriculture Organization (2022), World

Data Bank (2022)

0.834 0.119
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where ej is the entropy of j-indicators; n is the number of investiga-

tions.

At the third stage, the weight of the i-indicator wj is:

wj ¼ 1� eið Þ�
X

n

i¼1

1� eið Þ ð9Þ

where wj − the weight coefficients of indicators of the integrated

index pollution of natural capital.

The empirical results of the weight coefficient for the integrated

index pollution of natural capital are shown in Table 2.

The empirical results of the assessment of the efficiency of green

economic development are shown in Fig. A1 (Appendix A).

The effectiveness of governance

Effective governance directly impacts a country’s reputation

and appeal on the global platform. A nation known for robust

governance is likely to have a higher CBSI because of enhanced

stability, transparency, and reliability. Foreign investors, tourists,

and partners prefer to interact with countries exhibiting effective

governance, underscoring its significance as a key metric for eval-

uating a country’s brand strength internationally. Similar to the

study by Moskalenko et al. (2022), an integrated indicator was

employed to evaluate governance efficiency. This indicator

encompasses several dimensions, including the voice of society

and accountability of government authorities (WGIViA), political

stability and the likelihood of unconstitutional political destabiliza-

tion (WGIPS), efficiency of government management (WGIGE),

the rule of law (WGIRL), control of corruption (WGICC), and quality

of regulation (WGIRQ ). The study applied the entropy

methods for integrated assessment considering the weight coeffi-

cients (formulas (7)-9):

WGI i;t ¼ t1 �WGIViAi;t þ t2 �WGIPSi;t þ t3 �WGIGEi;t þ t4

�WGIRLi;t þ t5 �WGICCi;t þ t6 �WGIRQi;t ð10Þ

where WGI i;t − efficiency of governance in country i at time t; t1 . . .

t6 − weight coefficients of indicators of efficiency of governance; WG

IViA − the voice of society and accountability of government authori-

ties; WGIPS − political stability and the probability of unconstitu-

tional political destabilization; WGIGE − efficiency of government

management; WGICC − control of corruption; WGIRL − the rule of

law; andWGIRQ − quality of regulation.

Following the World Bank methodology, all indicators’ values

range from −2.5 to 2.5 points. The entropy method eliminates the

negative value of the integrated index of governance efficiency dur-

ing the calculation of weight indicators of their indicators. In this

case, the values of WGIi;t will be in the range from 0 to 1. In addition,

high values indicate better results. This makes it possible to apply the

developed indicator for comparative analysis of countries as the other

indicators of green brands (Table 3). The empirical results of the

weight coefficient for the efficiency of governance are shown in

Table 3.

Immigration rates

The number of immigrants is a crucial component of the Country

Brand Strength Index (CBSI) due to its broad significance. It indicates

a country’s allure and standard of living, demonstrating its appeal as

a destination for individuals seeking better prospects and security

(Titko et al., 2023a). Additionally, a significant influx of immigrants

fosters cultural diversity, economic advancement, and innovation,

bolstering the country’s international reputation as an open and

inclusive society. This metric reflects a nation’s long-term sustainabil-

ity, competitive edge, and favorable global perception, underscoring

its importance in assessing a country’s brand strength and its capac-

ity to thrive in a globalized environment.

Tourism numbers

Tourism offers a glimpse into a country’s global appeal and cul-

tural wealth, showcasing its ability to draw visitors from around the

world (Huang et al., 2018; Matzler et al., 2016). High tourist numbers

not only reflect a nation’s natural beauty, cultural heritage, and hos-

pitality, but also make significant contributions to its economy by

generating revenue, creating jobs, and developing infrastructure.

Moreover, a thriving tourism sector can enhance a country’s soft

power, positively shaping its global image and promoting interna-

tional collaboration. Therefore, tourism numbers serve as a gauge of

a nation’s attractiveness, economic vitality, and cultural importance,

making them a vital factor in evaluating its overall brand strength.

Green foreign direct investment

Foreign direct investments, particularly those focused on green

initiatives, bring capital, technology, and expertise into the country

(Kosova et al., 2023; Kryvda et al., 2022; Pineiro-Chousa et al., 2019).

This can lead to job creation, innovation, and increased economic sta-

bility, which are key elements of a strong country brand. Further-

more, nations that successfully attract GFDI gain a competitive

advantage in the global marketplace. They are seen as forward-think-

ing and environmentally responsible, which can enhance their over-

all brand image. Investors are more likely to choose countries with a

track record of supporting green investments, boosting their CBSI

score. Encouraging GFDI fosters international collaboration in

addressing climate change and environmental degradation. It signi-

fies a country’s willingness to work with global partners to tackle

shared challenges, which can enhance its reputation on the interna-

tional stage.

Human development index

HDI evaluates vital dimensions such as life expectancy, education,

and per capita income, offering a holistic view of a country’s overall

well-being (De Neve & Sachs, 2020). This multifaceted indicator signi-

fies a nation’s commitment to enhancing the quality of life of its citi-

zens, fostering human capital development, and addressing social

inequalities. A strong HDI score not only enhances global competi-

tiveness but also underscores a country’s long-term resilience and

alignment with international development goals, making it an indis-

pensable factor in assessing its brand strength, sustainability, and

appeal on the global stage.

Table 2

Variables of the analysis of the efficiency of the integrated index pollution of natural

capital.

Indicator Weight

Ratio of carbon dioxide (CO2) emissions to population, excluding

AFOLU

31.77 %

The ratio of non-CO2 emissions (CH4, N2O) to population, excluding

AFOLU

32.80 %

The ratio of non-CO2 emissions (CH4, N2O) in agriculture to the

population

35.43 %

Table 3

Variables of the analysis of the efficiency of governance.

Indicator WGIViA WGIPS WGIGE WGIRL WGICC WGIRQ

Weight 14.53 % 6.78 % 17.60 % 21.65 % 23.81 % 15.63 %

Note:WGIViA − the voice of society and accountability of government authorities;

WGIPS − political stability and the probability of unconstitutional political desta-

bilization; WGIGE − efficiency of government management; WGICC − control of

corruption;WGIRL − the rule of law;WGIRQ − quality of regulation.
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Sample and data sources for the assessment of a country’s green brand

This study focuses on analyzing both the EU countries and

Ukraine, as a potential future member of the EU. Understanding the

green brands in these countries is particularly significant for several

reasons. Firstly, aligning with the EU’s environmental policies, such

as the European Green Deal, is crucial for any country aspiring to join

the EU. This alignment ensures that potential members meet the

stringent environmental standards set by the EU, which are essential

for fostering sustainability and environmental protection. Secondly,

analyzing the green brands in both the EU countries and Ukraine

allows for a comprehensive assessment of environmental efforts and

policies across a diverse range of regions. It provides insights into

how different countries, including those at different stages of devel-

opment and integration with the EU, are approaching environmental

sustainability and addressing global climate challenges. Moreover,

understanding the green brand in Ukraine, as a potential EU candi-

date, holds strategic importance for both Ukraine and the EU. For

Ukraine, aligning with EU environmental standards not only demon-

strates commitment to sustainability, but also enhances its prospects

for EU membership by meeting the criteria set forth by the EU. For

the EU, assessing the green brands in potential member states such

as Ukraine is essential for ensuring that future expansions maintain

the EU’s environmental integrity and commitment to sustainability.

It allows the EU to support and guide aspiring members in imple-

menting environmental policies and practices that align with EU

standards, thereby contributing to the overall sustainability goals of

the EU.

The descriptions and definitions of the indicators of the Green

Country Brand Strength Index are shown in Table 4. The missing data

were estimated by the linear interpolation method.

Assessment of convergence of green country brand strength index

As demonstrated in research by Blampied (2021), Gao et al.

(2021), and Haller et al. (2021), the concept of convergence can be

examined from two perspectives: real and nominal convergences.

Convergence represents an approximation of the economy or a group

of economies towards equilibrium. This equilibrium may change over

time due to variations in exogenous parameters, but it consistently

serves as a development attractor for countries (Blampied, 2021; Gao

et al., 2021; Haller et al., 2021). Based on the hypothesis of nominal

convergence, the growth potential of less affluent countries surpasses

that of wealthier ones, leading the former to catch up with the latter

(Blampied, 2021; Gao et al., 2021; Haller et al., 2021). The most com-

monly used method to assess these types of convergence is s-conver-

gence, which involves the reduction of the dispersion of the i th

indicator in the analyzed group of economies, and b-convergence,

where countries with lower initial levels of the i th indicator exhibit

higher growth rates than successful countries and eventually reach a

stable state, achieving the same level. Therefore, s-convergence can

be evaluated using formula (11):

st ¼ ð1=n
X

n

i¼1

lnGCBSI i;t � lnGCBSI i;t
‾

� �2

Þ1=2 ð11Þ

where GCBSI i;t
‾ is the average value of the country’s green brand in

year t and n is the number of countries for convergence assessment.

The following formula was applied to estimate the b-conver-

gence:

ln GCBSI i;t=GCBSI i;t�1

� �

¼ C þ bln GCBSI i;t�1

� �

þ dFit þ ɛit ð12Þ

where b − convergence speed (b > 0 − divergent process; b ≤ 0 −

convergent process); Fit − a control variable that determines the

long-term equilibrium; C; d − searching indicators of the model; ɛit
− statistical error; and GCBSI i;t�1 − the value of the Green Country

Brand Strength Index at time t-1 in country i.

Incorporating the open economy as a control variable is essential

for accurately discerning the true convergence or divergence in

nations’ green branding efforts, ensuring a more comprehensive and

precise assessment of each country’s genuine commitment to sus-

tainable development (Johnson & Papageorgiou, 2020; Kwilinski et

al., 2023). Based on previous studies by Udeagha et al. (2022) and

Dalaseng et al. (2022), the open economy, fueled by the globalization

process, presents new opportunities for countries worldwide through

capital exchange. However, it also increases the risks of adverse

impacts on the external environment (Giri & Mohapatra, 2022; Moh-

sin et al., 2022). A strong brand for a country, provided it remains

open, enables the attainment of additional economic, financial, labor,

and other competitive advantages. It facilitates the accumulation of

resources for the country’s growth and the achievement of long-term

equilibrium. Considering the findings of Dalaseng et al. (2022), Giri

and Mohapatra (2022), Udeagha et al. (2022), and Mohsin et al.

(2022), trade openness serves as an indicator of a country’s openness.

Trade openness data were sourced from the World Bank (2022).

Thus, formula (12) can be expressed as follows:

ln GCBSI i;t=GCBSI i;t�1

� �

¼ C þ bln GCBSI i;t�1

� �

þ dOpenit þ ɛit ð13Þ

where Openit − country’s openness in country i at time t; GCBSI −

green country brand; ɛit − statistical error; C; d − searching indica-

tors of the model; b − convergence speed.

Analysis of results

The findings of the principal component (eigenvector) outputs for

the Green Country Brand Strength Index for 2006 are shown in

Table 5. Considering the empirical results, the two factors explain

more than 67 % of the total variance. Factor 1 explains 38 %, and Fac-

tor 2 explains 29 %. In addition, the eigenvalue values for both factors

are higher than 1. Considering the Kaiser criterion, the results for two

factors were sufficient to explain the entire variance of the variables.

The results in Table 6 allow for the allocation of two factors. Factor

1 includes GD, WGI, and HDI with explained variances of 2.101 and a

proportion of variance of 0.521. Factor 2 includes immigration, tour-

ism and GFDI. The empirical results show that for Factor 2, the value

of explained variances is 1.929, and the proportion of variance is

0.479.

The findings of the weights for factor loadings (wi) of the Green

Country Brand Strength Index are shown in Table 7.

Steps similar to those in Tables 5-7 were applied to calculate the

weights of the factor loadings of the Green Country Brand Strength

Table 4

The explanation of the indicators of the Green Country Brand Strength Index.

Symbol Meaning Sources Mean Std. dev.

Immigrationi;t Number of immigrants, total Eurostat (2022), The State Statistics Service of Ukraine (2022) 140,289.5 207,051.1

Tourismi;t Number of arrivals, total World Data Bank (2022) 2.84�10^7 4.14�10^7

GFDIi;t Green investment (current US$) UNCTAD (2022) 8923.503 15,486.36

HDIi;t Human development index Global Data Lab (2022) 0.875 0.046
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Index for 2007−2020. The empirical results of weights are shown in

Table 8. Considering the findings, quality of governance (WGI) and

HDI had the highest weight during the analyzed period. However,

the weights of green economic development and green investment

increased after 2013 and 2015 (the period for updating the Agenda

on Sustainable Development Goals). Thus, in 2020, the weights of

green economic development and green investment were 0.191 and

0.177, respectively. However, in 2006, the similar weights were 0.01

(green economic development) and 0.154 (green investment).

The visualization map of the Green Country Brand Strength Index

is shown in Fig. 2 for 2006 and 2020. It should be noted that the max-

imum value of the Green Country Brand Strength Index in 2020 is

higher than that in 2006 (0.9 and 0.79, respectively). A similar ten-

dency was observed for the minimum values. In 2006, the minimum

value of the Green Country Brand Strength Index was 0.3, and in

2020, it was 0.42 (Fig. 2). This confirms that the green brands have

increased since 2015 among all analyzed countries.

The findings show that the list of the top five countries on the

Green Country Brand Strength Index did not change in 2020 com-

pared to 2006. Thus, the following countries occupied the first five

places in 2006: France, Germany, Spain, the Netherlands, and Den-

mark. In 2020, Denmark moved to sixth place from fifth in 2006, and

Sweden rose to fifth place in 2020 compared to seventh in 2006. It

should be noted that by 2020 Poland, Estonia, and Portugal had the

highest increases, by eight, seven, and six places, respectively, com-

pared to 2006.

Furthermore, compared to 2006, Ukraine had the largest

decline in 2020, by 13 places (from 13th in 2006 to 26th in

2020). However, the values of the Green Country Brand Strength

Index did not change cardinally, even slightly increasing from

0.425 in 2006 to 0.455 in 2020. This means that other EU coun-

tries have already provided an efficacy policy on green growth

and strengthened countries’ green brands. In this case, Ukraine

should accept a proactive policy based on the EU experience in

promoting the country’s green brand.

Table 7

Factor loadings of the Green Country Brand Strength Index based on consideration of the weights of factors for 2006.

Variable (A): Squared factor loading

(scaled to unity sum)

(B): Weight of

respective factor

(C): Resulting weight

Ci ¼ Ai � Bi

(wi): Resulting

weight scaled to sum to 1

wi ¼
Ci

Pn

i¼1
Ci

GD 0.017 0.521419 0.009 0.010

WGI 0.434 0.521419 0.226 0.245

Immigration 0.361 0.478581 0.173 0.187

Tourism 0.328 0.478581 0.157 0.170

GFDI 0.297 0.478581 0.142 0.154

HDI 0.415 0.521419 0.216 0.234

Note: GD − the green growth of the country; Immigration − the number of immigrants that live in the country; Tourism − the

number of arrivals; GFDI − green investment;WGI − efficiency of governance; HDI− human development index in the country.

Table 6

Factor loadings of the Green Country Brand Strength Index

based on principal components (the varimax rotation) for 2006.

Factor loading Squared factor loading

(scaled to unity sum)

Variable Factor 1 Factor 2 Factor 1 Factor 2

GD �0.186 �0.132 0.017 0.009

WGI 0.955 �0.094 0.434 0.005

Immigration �0.090 0.834 0.004 0.361

Tourism 0.008 0.796 0.000 0.328

GFDI 0.524 0.757 0.130 0.297

HDI 0.934 0.008 0.415 0.000

Expl.Var 2.101 1.929 − −

Expl.Var/tot 0.521 0.479

Note: GD − the green growth of the country; Immigration − the

number of immigrants that live in the country; Tourism − the

number of arrivals; GFDI − green investment; WGI − efficiency

of governance; HDI− human development index in the country;

Expl. Var/tot − ratio between the explained variance of each

factor (Expl. Var) and the total sum thereof.

Table 5

The results of principal components (eigenvectors) outputs for the Green

Country Brand Strength Index for 2006.

Factor analysis

LR test: independent vs. saturated: chi2(15) = 63.79; Prob>chi2 = 0.0000

Factor Eigen. Diff. Prop. Cumul.

Factor 1 2.298 0.565 0.383 0.383

Factor 2 1.732 0.744 0.289 0.672

Factor 3 0.989 0.386 0.165 0.836

Factor 4 0.603 0.365 0.101 0.937

Factor 5 0.238 0.098 0.040 0.977

Factor 6 0.140 . 0.023 1.000

Note: Eigen. − eigenvalue; Diff. − difference; Prop. − proportion value;

Cumul. − cumulative value.

Table 8

The weight of factor loadings of the Green Country Brand Strength Index for 2006−2020.

Variable 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

GD 0.010 0.026 0.020 0.056 0.064 0.007 0.203 0.011 0.190 0.048 0.093 0.018 0.022 0.200 0.191

WGI 0.245 0.238 0.224 0.232 0.227 0.235 0.186 0.229 0.206 0.213 0.189 0.229 0.234 0.188 0.205

Immigration 0.187 0.186 0.162 0.170 0.179 0.183 0.151 0.182 0.138 0.164 0.180 0.208 0.197 0.165 0.174

Tourism 0.170 0.169 0.171 0.170 0.148 0.162 0.126 0.146 0.121 0.137 0.141 0.136 0.156 0.122 0.054

GFDI 0.154 0.164 0.202 0.162 0.165 0.192 0.146 0.203 0.168 0.222 0.201 0.189 0.160 0.145 0.177

HDI 0.234 0.218 0.221 0.209 0.216 0.222 0.187 0.228 0.178 0.215 0.196 0.221 0.232 0.180 0.198

Note: GD − the green growth of the country; Immigration − the number of immigrants that live in the country; Tourism − the number of arrivals; GFDI − green

investment;WGI − efficiency of governance; HDI− human development index in the country.
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The findings in Table 9 allow us to conclude that the developed

rating in the study corresponds to the rankings under Anholt-Ipsos

Nation Brands (2020) and SDG Indexes (2020). In general, the rank-

ings contain a similar range of countries. However, the countries

occupy different places. Germany is a leader in GCBSI and NBI. How-

ever, on the SDG Index, Germany occupied fifth place. In addition,

among all selected indexes, Belgium occupied 10th place (Table 9).

The empirical results of the comparative analysis allow us to con-

clude that the developed Green Country Brand Strength Index is rele-

vant and adequate.

The values of s-convergence among EU countries show the

tendency for imbalances to decline. The coefficient of s-conver-

gence decreased from 0.266 in 2006 to 0.195 in 2020 (Fig. 3).

This may be due to new members of the EU attempting to catch

up with more developed EU countries. At the same time, the pic

values confirmed that regional gaps are declining if the EU is ana-

lyzed as a whole. However, it does not eliminate the increasing

gaps in a number of member states, including those that have

recently joined the EU or are only trying to become EU members

(Table A1 in Appendix A).

The findings of b-convergence are shown in Table 10. The

value of the b-coefficients for formula (13) is negative and statisti-

cally significant at the 1 % level. This allows unconditional b-con-

vergence to be confirmed. In addition, considering the explanatory

variable Open does not change the direction and statistical signifi-

cance of the b-coefficients. However, the convergence speed is

Fig. 2. The visualization map and ranked list of the Green Country Brand Strength Index for 2006 (a) and 2020 (b).

Table 9

Comparison of the ranking of the top 10 countries on the

Green Country Brand Strength Index, Anholt-Ipsos Nation

Brands Index and SDG Indexes among the analyzed coun-

tries for 2020.

Rank* GCBSI NBI SDGI

1 Germany Germany Sweden

2 France France Denmark

3 Spain Italy Finland

4 Netherlands Sweden France

5 Sweden Australia Germany

6 Denmark Spain Austria

7 Austria Austria Czech Republic

8 Finland Finland Netherlands

9 Italy Ireland Estonia

10 Belgium Belgium Belgium

Note: * − ranking of selected countries for analysis; GCBSI

− Green Country Brand Strength Index; NBI − Anholt-Ipsos

Nation Brands Index; SDG Index − SDG Index. Fig. 3. The empirical findings of s-convergence for the analyzed countries.
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higher with the explanatory variable Open, and its value is 0.326

(Table 10).

The existence of unconditional b-convergence was justified by the

absence of a statistically significant influence of Open with a consis-

tently negative and statistically significant value of b (Model 2 and

Model 4). Such conclusions are coherent with those drawn by

researchers (Borsi & Metiu, 2015; Mirovi�c et al., 2021), who confirm

that such convergence could be only among the homogeneous econ-

omies (in particular, the countries of the EU) but not among those

lists containing very diverse economies. In this case, the EU policies

aim to preserve the environment without reducing economic growth

and people-centrism. Therefore, the policy of a country’s green brand

is approaching the same or at least similar stable states.

Discussion

The assessment of the Green Country Brand Strength Index from

2005 to 2020 unveiled significant advancements in the realm of

green branding among the countries analyzed. Throughout this

period, the Green Country Brand Strength Index observed a notable

upswing, with its metrics increasing from a minimum of 0.3 and a

maximum of 0.79 in 2005, to a more expanded range of 0.42 to 0.9 by

the year 2020. This indicates not only an overall growth in the index

values but also a widening in the variance among the countries

assessed, reflecting a diversification in the efforts and achievements

of different nations in the domain of green branding. Among these

countries, several leading European Union (EU) nations such as

France, Germany, Spain, the Netherlands, and Sweden stood out as

pioneers in cultivating strong green brand identities. These countries

have been at the forefront of integrating sustainable practices into

their national brands, demonstrating leadership in environmental

sustainability, innovation in green technologies, and the promotion

of sustainable tourism and products. Their high rankings in the Green

Country Brand Strength Index can be attributed to concerted efforts

in policy-making, investment in green technologies, and public

awareness campaigns about sustainability. Despite these positive

trends, the case of Ukraine highlights a nuanced challenge in the

green branding arena. Although Ukraine maintained a consistent

Green Country Brand Strength Index value from 2006 to 2020, it

experienced a significant decline in its ranking, falling from 13th to

24th place. This decline in ranking, despite stable index values, sug-

gests that other countries have accelerated their green branding

efforts at a faster pace than Ukraine. Said phenomenon indicates that

maintaining a static position in the realm of green branding is insuffi-

cient in a rapidly evolving global context where environmental sus-

tainability is becoming increasingly central to national identities and

international perceptions. This serves as a crucial reminder of the

dynamic nature of green branding and the need for continuous

improvement and innovation to keep pace with global trends and

expectations.

The alignment of the Green Country Brand Strength Index with

the Anholt Nation Brands Index (Anholt, 2020) and the SDG Indexes

(2020) underlines the growing importance of sustainability and envi-

ronmental considerations in shaping national brand images and rep-

utations on a global scale. It reflects a broader recognition that the

commitment of countries to sustainable development goals and

green practices plays a significant role in their international standing

and attractiveness as places to live, work, and invest in. This consis-

tency across different indices is particularly significant because it

indicates that countries recognized for their strong national brands

are also those that are leading in terms of sustainability and the

achievement of SDGs. This correlation suggests that sustainable

development and environmental stewardship are becoming integral

to the concept of nation branding, transcending traditional factors

such as economic power or cultural influence.

The analysis of s-convergence trends in the Green Country Brand

Strength Index among EU countries revealed a downward trend,

from 0.266 in 2006 to 0.195 in 2020. This trend indicates a decrease

in the disparity of green brand strength among EU countries, suggest-

ing that countries are becoming more homogeneous in their green

branding efforts over time. The examination of b-convergence sup-

ported this finding, with b-coefficients showing a negative and statis-

tically significant trend at the 1 % level across all tested models. These

results are in line with previous research by Lyulyov et al. (2018),

reinforcing the effectiveness of the EU’s unified approach in advanc-

ing green brand strategies. This coordinated effort highlights the

importance of collective action in moving towards sustainable devel-

opment goals with greater harmony.

The emphasis on governance efficiency, highlighted by Chygryn

and Krasniak (2015), points to the recognition that a strong green

brand emerges not from isolated actions but from a comprehensive,

systemic approach that includes healthcare, education, and the pres-

ervation of cultural heritage. This integrated perspective on green

branding, which encompasses policy, governance, and public percep-

tion, is crucial for a nation’s advancement in the Green Country Brand

Strength Index.

Conclusions

Theoretical implications

The positive trajectory of the Green Country Brand Strength Index

underscores the growing integration of sustainability into the fabric

of national brands. This trend challenges traditional branding theo-

ries that have predominantly focused on economic, cultural, or politi-

cal factors, suggesting that environmental sustainability is becoming

a core component of national identity and international prestige. The

Table 10

The values of b-convergence.

Independent variable Model 1 (OLS) Model 2 (GLS) Model 3 (OLS) Model 4 (GLS)

Coef. p value Coef. p value Coef. p value Coef. p value

GCBSIt�1 �0.182 0.000 �0.315 0.000 �0.187 0.000 �0.326 0.000

Opent − − − − 0.000 0.480 0.000 0.379

Const �0.137 0.000 1.162 0.000 �0.131 0.000 1.179 0.000

R-squared 0.091 0.351 0.094 0.395

Note: GCBSI;t�1 − the value of the Green Country Brand Strength Index at time t-1; Opent − a country’s openness at

time t; Const − constant; R-squared − coefficient of determination; Coef. − coefficient; Model 1, Model 2 − the values

of b-convergence without Open applying OLS and GLS methods, respectively; Model 3, Model 4 − the values of

b-convergence with Open applying OLS and GLS methods, respectively; OLS − the findings of the Ordinary Least

Squares model; GLS − the findings of the General Least Squares model.

O. Lyulyov, T. Pimonenko, Y. Chen et al. Journal of Innovation & Knowledge 9 (2024) 100509

10



alignment of the Green Country Brand Strength Index with estab-

lished indices such as the Anholt Nation Brands Index and the SDG

Indexes further validates the premise that sustainability efforts are

increasingly being recognized and rewarded in the global arena. This

indicates a paradigm shift in the concept of nation branding, where

sustainable development and green practices are not only auxiliary

but central to shaping a country’s image and appeal.

The success of countries such as France, Germany, and Sweden

highlights the efficacy of cohesive and strategic approaches to green

branding, involving policy initiatives, investments in green technol-

ogy, and public engagement. Conversely, Ukraine’s stagnation,

despite stable index values, illustrates the competitive and dynamic

nature of global green branding. This contrast underscores the neces-

sity for continuous innovation and adaptation in green branding

strategies, emphasizing that a static approach may lead to declines in

international standing, even if absolute performance remains

unchanged.

The analysis of s-convergence and b-convergence trends among

EU countries presents a significant theoretical contribution to the

understanding of the evolution of green branding. The findings sug-

gest a harmonizing effect of green branding efforts within the EU,

with disparities in green brand strength diminishing over time. This

supports the theory that integrated and collective actions, facilitated

by regional alliances such as the EU, can lead to a more unified pro-

gression towards sustainable development goals. It challenges the

notion of green branding as a purely competitive field, proposing

instead that collaborative and synergistic approaches can yield sub-

stantial benefits for all involved.

Practical implications

Based on the results of the Green Country Brand Strength Index

analysis, several policy implications emerge that are crucial for

nations, particularly within the European Union, to enhance their

green branding efforts and align with sustainable development goals:

1. Emphasis on Green Economic Development and Investment. The

increasing importance of green economic development and green

investment in the index highlights the need for governments to

prioritize and incentivize sustainable economic practices. Policies

that encourage green innovation, renewable energy adoption, and

sustainable infrastructure development significantly improve a

nation’s green brand. Investment in green technologies and busi-

nesses should be seen as a strategic priority, with potential bene-

fits for long-term economic growth and environmental

sustainability. Besides, it is crucial to invest in digital technologies

which simplify the vast range of economic processes and increase

loyalty to countries’ brands within the framework of transparency

and trust (Kwilinski et al., 2023a; 2023b; Skvarciany & Jurevi�cien€e,

2021)

2. Strengthening Governance and Human Development. The analy-

sis underscores the significance of governance quality and human

development in shaping a country’s green brand. Policymakers

should focus on enhancing transparency, efficiency, and account-

ability in governance, along with investing in education (Polcyn et

al., 2023), healthcare (Us & Gerulaitiene, 2023), and social welfare.

Strong governance coupled with high human development indi-

ces can create a conducive environment for sustainable practices

and elevate the perception of a nation’s global green brand.

3. Targeted Strategies for Countries Lagging Behind. For countries

such as Ukraine, which showed a decline in their green brand

ranking, targeted strategies are essential. These may include

adopting best practices from leading countries, investing in sec-

tors with high green potential, and creating a regulatory environ-

ment that promotes sustainability. Learning from the experiences

of countries that have successfully enhanced their green brand

can provide valuable insights for policy formulation.

4. Harmonizing Policies with Global Sustainability Goals. The align-

ment of national policies with global sustainability goals, particu-

larly the Agenda on Sustainable Development Goals, is crucial.

Policies should not only focus on domestic priorities but also con-

sider global environmental challenges. This approach will not

only improve a country’s green brand but also contribute to global

efforts in combating climate change and promoting sustainable

development. Aligning national policies with global sustainability

goals, such as the Agenda on Sustainable Development Goals, is

imperative for nations striving to enhance their green brands and

address broader environmental challenges. By synchronizing

domestic policies with international sustainability frameworks,

countries can ensure that their national strategies not only serve

local interests but also contribute to the global agenda of mitigat-

ing climate change and fostering sustainable development. This

holistic approach transcends borders, acknowledging that envi-

ronmental issues are global in nature and require concerted inter-

national efforts. Furthermore, integrating global sustainability

goals into national policies enables countries to tap into interna-

tional resources, expertise, and networks, facilitating the adoption

of innovative solutions and technologies. Saura et al. (2023a)

delve into the concept of open innovation and its relevance in the

context of green branding for countries. It also positions countries

favorably in the international community, attracting foreign

investment, partnerships, and collaborations aimed at sustainabil-

ity projects. By showcasing their commitment to global sustain-

ability standards, nations can enhance their green brands, gaining

recognition as responsible and proactive global citizens. More-

over, this alignment encourages the exchange of best practices

and success stories, creating a rich tapestry of knowledge and

experience that can inspire and guide policy formulation and

implementation. It fosters a sense of shared responsibility and col-

lective action, which is vital to addressing the multifaceted chal-

lenges of climate change, resource depletion, and environmental

degradation. In essence, by ensuring that national policies reso-

nate with global sustainability goals, countries not only elevate

their green brands but also play an active role in shaping a sus-

tainable future. This commitment to both local and global objec-

tives exemplifies a forward-thinking approach, which is crucial

for driving meaningful change and achieving long-term sustain-

ability for the planet.

5. Encouraging Regional Cooperation and Knowledge Sharing. The

observed trends of s-convergence and b-convergence within the

EU underscore the pivotal role of regional cooperation and knowl-

edge sharing in bolstering green branding initiatives. By actively

engaging in collaborative projects, nations within the EU can

leverage their collective expertise, resources, and experiences to

drive sustainable practices and enhance the overall green brand

strength of the region. Sharing best practices not only fosters

innovation but also ensures that successful strategies are repli-

cated and adapted across different national contexts, leading to a

more efficient and impactful implementation of green initiatives

(Saura et al., 2023b). Furthermore, the development of regional

policies that prioritize sustainability is crucial in cementing a uni-

fied approach towards green branding. Such policies establish

common standards, provide a framework for joint action, and cre-

ate mechanisms for accountability and progress monitoring

(Nyenno et al., 2023; Titko et al., 2023b). By aligning their sustain-

ability efforts, EU countries presents a united front in the global

arena, demonstrating their commitment to environmental stew-

ardship and sustainable development. Moreover, fostering a cul-

ture of cooperation and collective action catalyzes a broader

paradigm shift, where green branding is not just an individual

country’s pursuit but a regional imperative. This significantly
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amplifies the impact of green branding efforts, making the EU a

formidable leader in advocating for and actualizing sustainable

practices on the global stage. In this way, the s-convergence and

b-convergence trends observed within the EU not only highlight

the current state of green branding but also pave the way for a

more integrated, cooperative, and impactful approach to sustain-

ability in the future.

6.3. Limitations and Future Research

Despite the up-to-date and adequate findings, this research has a

few limitations. Thus, a brand is a complex definition and, based on

classical theory (American Marketing Association, 2022; Kotler &

Gertner, 2002), should consider the awareness and loyalty of custom-

ers to the brand. In this case, in further investigations, it is necessary

to consider the awareness and loyalty of a country’s targeted audi-

ence (investors, labor resources, residents, tourists, etc.) under the

assessment of the country’s green brand. Furthermore, it is necessary

to identify the core dimensions affecting a country’s green brand to

allocate the relevant incentives and mechanisms to strengthen it. At

the same time, s- and b-convergence do not allow one to determine

the convergence in individual economies, but only assess this phe-

nomenon within the EU countries as a whole. This justified the neces-

sity of developing an approach for assessing internal convergence

among countries’ development policies.
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Austria 0.527 0.508 0.523 0.525 0.529 0.500 0.576 0.502 0.575 0.496 0.492 0.501 0.522 0.583 0.590

Belgium 0.476 0.472 0.480 0.512 0.509 0.477 0.550 0.479 0.558 0.472 0.471 0.464 0.482 0.554 0.569

Bulgaria 0.301 0.299 0.296 0.320 0.320 0.283 0.409 0.294 0.399 0.309 0.307 0.305 0.321 0.422 0.420

Croatia 0.358 0.366 0.358 0.379 0.381 0.347 0.448 0.354 0.448 0.366 0.372 0.359 0.381 0.483 0.457

Cyprus 0.403 0.398 0.402 0.415 0.420 0.405 0.474 0.399 0.476 0.393 0.387 0.380 0.397 0.484 0.492

Czech Republic 0.415 0.412 0.415 0.438 0.439 0.394 0.495 0.401 0.491 0.415 0.414 0.417 0.440 0.528 0.525

Denmark 0.533 0.528 0.532 0.546 0.536 0.524 0.598 0.533 0.591 0.568 0.514 0.513 0.528 0.588 0.617

Estonia 0.401 0.393 0.381 0.398 0.420 0.385 0.496 0.397 0.484 0.411 0.403 0.408 0.429 0.512 0.552

Finland 0.513 0.503 0.487 0.507 0.516 0.486 0.570 0.505 0.561 0.492 0.476 0.501 0.498 0.567 0.590

France 0.790 0.760 0.845 0.812 0.788 0.766 0.779 0.763 0.817 0.765 0.764 0.721 0.760 0.788 0.791

Germany 0.779 0.760 0.805 0.735 0.761 0.777 0.811 0.844 0.859 0.858 0.840 0.862 0.847 0.864 0.898

Greece 0.402 0.386 0.383 0.397 0.389 0.350 0.422 0.354 0.464 0.349 0.363 0.355 0.382 0.468 0.483

Hungary 0.415 0.403 0.398 0.420 0.412 0.379 0.473 0.381 0.474 0.375 0.367 0.378 0.401 0.502 0.478

Ireland 0.517 0.489 0.478 0.501 0.480 0.451 0.583 0.469 0.575 0.496 0.500 0.464 0.485 0.574 0.539

Italy 0.515 0.569 0.618 0.607 0.605 0.562 0.604 0.569 0.572 0.528 0.532 0.550 0.530 0.589 0.580

Latvia 0.361 0.350 0.340 0.358 0.372 0.338 0.473 0.351 0.446 0.368 0.359 0.365 0.382 0.482 0.486

Lithuania 0.383 0.369 0.361 0.375 0.400 0.362 0.464 0.383 0.482 0.400 0.391 0.385 0.405 0.499 0.504

Luxembourg 0.447 0.452 0.455 0.471 0.479 0.452 0.538 0.450 0.540 0.479 0.446 0.451 0.476 0.560 0.560

Malta 0.415 0.411 0.402 0.429 0.444 0.391 0.488 0.403 0.488 0.400 0.389 0.396 0.410 0.483 0.494

Netherlands 0.583 0.542 0.574 0.587 0.592 0.539 0.587 0.548 0.612 0.548 0.524 0.562 0.621 0.645 0.690

Poland 0.397 0.400 0.397 0.471 0.476 0.440 0.540 0.474 0.550 0.455 0.445 0.451 0.479 0.548 0.539

Portugal 0.398 0.394 0.409 0.433 0.423 0.372 0.451 0.387 0.482 0.402 0.393 0.400 0.417 0.514 0.526

Romania 0.324 0.324 0.327 0.343 0.372 0.325 0.439 0.337 0.425 0.332 0.341 0.347 0.355 0.473 0.465

Slovak Republic 0.366 0.357 0.356 0.377 0.394 0.349 0.434 0.350 0.449 0.366 0.357 0.350 0.366 0.456 0.447

Slovenia 0.400 0.389 0.391 0.416 0.413 0.376 0.468 0.376 0.466 0.382 0.379 0.383 0.406 0.498 0.494

Spain 0.711 0.725 0.706 0.671 0.664 0.640 0.638 0.610 0.633 0.571 0.615 0.630 0.670 0.748 0.706

Sweden 0.522 0.513 0.523 0.544 0.556 0.526 0.594 0.537 0.600 0.513 0.513 0.527 0.534 0.588 0.625

Ukraine 0.425 0.401 0.417 0.432 0.451 0.407 0.511 0.405 0.425 0.294 0.298 0.330 0.386 0.471 0.455

O. Lyulyov, T. Pimonenko, Y. Chen et al. Journal of Innovation & Knowledge 9 (2024) 100509

13

http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0001
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0001
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0001
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0001
https://www.ama.org/topics/branding/
https://www.ama.org/topics/branding/
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0003
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0003
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0004
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0004
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0004
http://dx.doi.org/10.3390/SU12187373
http://dx.doi.org/10.1177/2158244020953156
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0009
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0009
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0009
http://dx.doi.org/10.1016/j.ecolecon.2020.106919
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0011
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0011
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0012
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0012
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0012
http://dx.doi.org/10.1016/j.jdmm.2018.05.006
http://dx.doi.org/10.1080/02650487.2000.11104806
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0016
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0016
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0016
http://dx.doi.org/10.1007/s10551-009-0223-9
http://dx.doi.org/10.1007/s10551-009-0223-9
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0018
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0018
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0018
http://dx.doi.org/10.5281/zenodo.6321841
http://dx.doi.org/10.5281/zenodo.6321841
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0020
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0020
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0021
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0021
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0021
https://ec.europa.eu/eurostat/en/
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0023
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0023
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0024
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0024
http://dx.doi.org/10.1016/j.jclepro.2021.126627
http://dx.doi.org/10.1016/j.jclepro.2021.126627
http://dx.doi.org/10.1007/978-981-16-7062-6_9
http://dx.doi.org/10.1007/978-981-16-7062-6_9
https://globaldatalab.org/shdi/shdi/referred
https://globaldatalab.org/shdi/shdi/referred
https://dualcitizeninc.com/results-from-the-2022-global-green-economy-index-ggei
https://dualcitizeninc.com/results-from-the-2022-global-green-economy-index-ggei
https://www.goodcountry.org/index/about-the-index/referred
https://www.goodcountry.org/index/about-the-index/referred
https://green-brands.org/en/about-us/what-are-green-brands/referred
https://green-brands.org/en/about-us/what-are-green-brands/referred
https://greengrowthindex.gggi.org/wp-content/uploads/2021/01/2020-Green-Growth-Index.pdf
https://greengrowthindex.gggi.org/wp-content/uploads/2021/01/2020-Green-Growth-Index.pdf
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0033
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0033
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0033
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0034
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0034
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0034
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0034


convergence? Economic Research-Ekonomska Istra�zivanja, 34(1), 1121–1145.
doi:10.1080/1331677X.2020.1819852.

Herrero-Crespo, �A., Guti�errez, H. S. M., & del Mar Garcia-Salmones, M. (2016). Influence of
country image on country brand equity: Application to higher education services.
International Marketing Review, 33(5), 691–714. doi:10.1108/IMR-02-2015-0028.

Huang, C. E., & Liu, C. H. (2018). The creative experience and its impact on brand image
and travel benefits: The moderating role of culture learning. Tourism Management
Perspectives, 28, 144–155.

Johnson, P., & Papageorgiou, C. (2020). What remains of cross-country convergence?
Journal of Economic Literature, 58(1), 129–175.

Kaneva, N., & Popescu, D. (2011). National identity lite: Nation branding in post-Com-
munist Romania and Bulgaria. International Journal of Cultural Studies, 14(2), 191–
207.

Khan, S. A. R., Zhang, Y., Kumar, A., Zavadskas, E., & Streimikiene, D. (2020). Measuring
the impact of renewable energy, public health expenditure, logistics, and environ-
mental performance on sustainable economic growth. Sustainable Development, 28
(4), 833–843. doi:10.1002/sd.2034.

Kohli, C., Suri, R., & Thakor, M. V. (2002). Creating Effective Logos: Insights from theory
and practise. Business Horizons, 45, 58–64.

Kosova, T., Smerichevskyi, S., Yaroshevska, O., Mykhalchenko, O., & Raicheva, L. (2023).
%udgetary stimulation mechanisms for the transport complex development of the
national economy. Financial & Credit Activity: Problems of Theory & Practice, 5(52),
391–401. doi:10.55643/fcaptp.5.52.2023.4160.

Kotler, P., & Gertner, D. (2002). Country as brand, product and beyond: A place market-
ing and brand marketing perspective. Journal of Brand Management, 9(4/5), 249–
261. doi:10.1057/palgrave.bm.2540076.

Kryvda, O., Tulchynska, S., Smerichevskyi, S., Lagodiienko, N., Marych, M., &
Naghiyeva, A. (2022). Harmony of ecological development in the conditions of the
circular economy formation. Environment and Ecology Research, 10(1), 11–20.

Kwilinski, A. (2023a). E-Commerce and Sustainable Development in the European
Union: A Comprehensive Analysis of SDG2, SDG12, and SDG13. Forum Scientiae
Oeconomia, 11(3), 87–107. doi:10.23762/FSO_VOL11_NO3_5.

Kwilinski, A. (2023b). The Relationship between Sustainable Development and Digital
Transformation: Bibliometric Analysis. Virtual Economics, 6(3), 56–69.
doi:10.34021/ve.2023.06.03(4.

Lahrech, A., Juusola, K., & AlAnsaari, M. E. (2020). Toward more rigorous country brand
assessments: The modified country brand strength index. International Marketing

Review, 37(2), 319–344.
Lee, Y.-K. (2020). The Relationship between Green Country Image, Green Trust, and

Purchase Intention of Korean Products: Focusing on Vietnamese Gen Z Consumers.
Sustainability, 12, 5098. doi:10.3390/su12125098.

Lyulyov, O., Chygryn, O., & Pimonenko, T. (2018). National brand as a marketing deter-
minant of macroeconomic stability. Marketing and Management of Innovations, 3,
142–152. doi:10.21272/mmi.2018.3-12.

Matzler, K., Strobl, A., Stokburger-Sauer, N., Bobovnicky, A., & Bauer, F. (2016). Brand per-
sonality and culture: The role of cultural differences on the impact of brand personal-
ity perceptions on tourists’ visit intentions. TourismManagement, 52, 507–520.

Mikhnevych, L., Marchenko, V., Hristov, P., & Kuzior, A. (2020). Conceptual relation-
ships between country image and economic security. Marketing and Management

of Innovations, 1, 285–293. doi:10.21272/mmi.2020.1-24.
Mirovi�c, V., Kala�s, B., & Milenkovi�c, N. (2021). Panel Cointegration Analysis of Total

Environmental Taxes and Economic Growth in EU Countries. Economic Analysis, 54

(1), 92–103.
Miskiewicz, R. (2020). Internet of Things in Marketing: Bibliometric Analysis. Marketing

andManagement of Innovations, 3, 371–381. http://doi.org/10.21272/mmi.2020.3-27.
Mohsin, M., Bashir, S., Baloch, Z. A., & Hafeez, M. (2022). Assessment of sustainability

and uncertainties of oil markets: Mediating determinants of energy use and CO2
emissions. Environmental Science and Pollution Research, 29(1), 663–676.
doi:10.1007/s11356-021-15098-5.

Moskalenko, B., Lyulyov, O., & Pimonenko, T. (2022). The investment attractiveness of
countries: Coupling between core dimensions. Forum Scientiae Oeconomia, 10(2),
153–172. doi:10.23762/FSO_VOL10_NO2_8.

Mourad, M., & Serag Eldin Ahmed, Y. (2012). Perception of green brand in an emerging
innovative market. European Journal of Innovation Management, 15(4), 514–537.
doi:10.1108/14601061211272402.

Nyenno, I., Truba, V., & Tokarchuk, L. (2023). Managerial Future of the Artificial Intelli-
gence. Virtual Economics, 6(2), 72–88. doi:10.34021/ve.2023.06.02(5.

OECD Handbook. (2008). Handbook on constructing composite indicators: Methodology

and userguide. OECD. available at: https://www.google.com/url ?sa=t&rct=j&-
q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjBwN-z5pT6AhWR-
xYUKHXfnCO4QFnoECAcQAQ&url=%3A%2F%2Foecd.org%2Fsdd%2F42495745.
pdf&usg=AOvVaw0ndpkY1PHp2FE8_hl_Ld7x referred on 14 of September 2022.

Oh, D. H. (2010). A global Malmquist-Luenberger productivity index. Journal of Produc-
tivity Analysis, 34(3), 183–197.

Pappu, R., Quester, P. G., & Cooksey, R. W. (2007). Country image and consumer-based
brand equity: Relationships and implications for international marketing. Journal
of International Business Studies, 38(5), 726–745.

Pineiro-Chousa, J., Vizcaíno-Gonz�alez, M., & Caby, J. (2019). Financial development and
standardized reporting: A comparison among developed, emerging, and frontier
markets. Journal of Business Research, 101, 797–802.

Polcyn, J., Lyulyov, O., Pimonenko, T., & Vovk, V. (2023). An Attempt at a Simplified
Determination of the Brand Value of a University. Forum Scientiae Oeconomia, 11
(3), 53–67. doi:10.23762/FSO_VOL11_NO3_3.

Renko, S., Petljak, K., & Stulec, I. (2017). The Basic Postulates of the Green Image of a
Country: The Case of Croatia. In S. Renko, & A. Pestek (Eds.), Green economy in the

western balkans (pp. 1−39). Bingley: Emerald Publishing Limited. doi:10.1108/
978-1-78714-499-620171001.

Ribeiro, R. (2012). Globalisation, differentiation, and nation branding: From concepts to
brands in Portuguese footwear. In Proceedings CIMODE 2012−International Fashion
and Design Congress. − UM/ABEPEM (pp. 3202−3210).

Sachs, J., Kroll, C., Lafortune, G., Fuller, G., & Woelm, F. (2022). Sustainable development

report 2022. Cambridge University Press. available at: https://s3.amazonaws.com/
sustainabledevelopment.report/2022/2022-sustainable-development-report.pdf
referred on 10 of September 2022.

Sapountzaki, K. (2007). Social resilience to environmental risks: A mechanism of vul-
nerability transfer? Management of Environmental Quality: An International Journal,
18, 274–297. doi:10.1108/14777830710731743.

Saura, J. R., Palacios-Marqu�es, D., & Ribeiro-Soriano, D. (2023a). Exploring the boundaries
of open innovation: Evidence from social mediamining. Technovation, 119, 102447.

Saura, J. R., Ribeiro-Navarrete, S., Palacios-Marqu�es, D., & Mardani, A. (2023b). Impact
of extreme weather in production economics: Extracting evidence from user-gen-
erated content. International Journal of Production Economics, 260, 108861.

Saura, J. R., Ribeiro-Soriano, D., & Palacios-Marqu�es, D. (2022). Assessing behavioral
data science privacy issues in government artificial intelligence deployment. Gov-
ernment Information Quarterly, 39,(4) 101679.

SDGS 2022 Transforming our world: The 2030 Agenda for Sustainable Development,
available on: https://sdgs.un.org/2030agenda referred on 10 of September 2022

Simao, L., & Lisboa, A. (2017). Green marketing and green brand−The Toyota Case. Pro-
cedia Manufacturing, 12, 183–194.

Skvarciany, V., & Jurevi�cien€e, D. (2021). An approach to the measurement of the digital
economy. Forum Scientiae Oeconomia, 9(3), 89–102. doi:10.23762/FSO_VOL9_-
NO3_6.

Sustainable Development Report. (2020), available at: https://www.sdgindex.org/reports/
sustainable-development-report-2020/referred on 10th of September 2022

Tao, F., Zhang, H., Hu, J., & Xia, X. H. (2017). Dynamics of green productivity growth for
major Chinese urban agglomerations. Applied Energy, 196, 170–179.

The Food and Agriculture Organization. (2022), available at: https://www.fao.org/fao
stat/en/#home referred on 10 of August 2022

The FutureBrand Country Index. (2019), available on: https://www.futurebrand.com/
futurebrand-country-index referred on 12 of September 2022

The Global Sustainable Competitiveness Index. (2021), available at: https://solability.
com/the-global-sustainable-competitiveness-index/downloads/referred on 10 of
September 2022)

The State Statistics Service of Ukraine. (2022), available at: https://www.ukrstat.gov.ua
referred on 10 of August 2022

Titko, J., Steinbergs, K., Achieng, M., & Uzule, K. (2023b). Artificial intelligence for edu-
cation and research: Pilot study on perception of academic staff. Virtual Economics,

6(3), 7–19. doi:10.34021/ve.2023.06.03(1.
Titko, J., Svirina, A., Astike, K., Uzule, K., Shina, I., & Zarina, V. (2023a). Impact of coun-

try-level cultural development on the achievement of sustainable development
goals. Business, Management and Economics Engineering, 21(2), 269–278.
doi:10.3846/bmee.2023.19423.

Udeagha, M.C., & Ngepah, N. (2022). Dynamic ARDL simulations effects of fiscal decen-
tralisation, green technological innovation, trade openness, and institutional qual-
ity on environmental sustainability: Evidence from South Africa. Sustainability, 14
(16), 10268. https://doi.org/10.3390/su141610268

UNCTAD. (2022), World Investment Report, available at: https://worldinvestmentre
port.unctad.org referred on 10 August 2022

Us, Y., & Gerulaitiene, N. (2023). Bibliometric Analysis of the Global Research Landscape
on Healthcare Resilience During Critical Events. Forum Scientiae Oeconomia, 11(3),
159–188. doi:10.23762/FSO_VOL11_NO3_9.

Us, Y., Pimonenko, T., Lyulyov, O., Chen, Y., & Tambovceva, T. (2022). Promoting Green
Brand of University in Social Media: Text Mining and Sentiment Analysis. Virtual
Economics, 5(1), 24–42. doi:10.34021/ve.2022.05.01(2).

Us, Y., Pimonenko, T. V., Liulov, O. V., Bilan, Y. V., & Shaforost, Y. (2020). The green-fem-
inine stereotypes as a barrier on the way of green brand development. Interna-
tional Scientific and Practical Conference "Socio-Economic Challenges", Proceedings
(pp. 327−332). Sumy: Sumy State University 2020.

Wee, T. T. T. (2004). Extending human personality to brands: The stability factor. Jour-
nal of Brand Management, 11, 317–330.

World Data Bank. (2022), available at: https://data.worldbank.org referred on 10 of
August 2022

Xia, F., & Xu, J. (2020). Green total factor productivity: A re-examination of quality of
growth for provinces in China. China Economic Review, 62, 101454.

Zeugner Roth, K. P., Diamantopoulos, A., & Montesinos, M (2008). Home country image,
country brand equity and consumers’ product preferences: An empirical study.
Management International Review, 48(5), 577–602.

Ziabina, Y., & Dzwigol-Barosz, M (2022). A Country’s Green Brand and the Social
Responsibility of Business. Virtual Economics, 5(3), 31–49. doi:10.34021/
ve.2022.05.03(2).

O. Lyulyov, T. Pimonenko, Y. Chen et al. Journal of Innovation & Knowledge 9 (2024) 100509

14

http://dx.doi.org/10.1080/1331677X.2020.1819852
http://dx.doi.org/10.1108/IMR-02-2015-0028
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0037
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0037
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0037
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0038
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0038
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0039
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0039
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0039
http://dx.doi.org/10.1002/sd.2034
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0041
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0041
http://dx.doi.org/10.55643/fcaptp.5.52.2023.4160
http://dx.doi.org/10.1057/palgrave.bm.2540076
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0044
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0044
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0044
http://dx.doi.org/10.23762/FSO_VOL11_NO3_5
http://dx.doi.org/10.34021/ve.2023.06.03(4
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0047
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0047
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0047
http://dx.doi.org/10.3390/su12125098
http://dx.doi.org/10.21272/mmi.2018.3-12
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0050
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0050
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0050
http://dx.doi.org/10.21272/mmi.2020.1-24
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0052
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0052
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0052
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0052
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0052
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0052
http://doi.org/10.21272/mmi.2020.3-27
http://dx.doi.org/10.1007/s11356-021-15098-5
http://dx.doi.org/10.23762/FSO_VOL10_NO2_8
http://dx.doi.org/10.1108/14601061211272402
http://dx.doi.org/10.34021/ve.2023.06.02(5
https://www.google.com/url
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0059
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0059
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0060
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0060
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0060
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0061
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0061
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0061
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0061
http://dx.doi.org/10.23762/FSO_VOL11_NO3_3
http://dx.doi.org/10.1108/978-1-78714-499-620171001
http://dx.doi.org/10.1108/978-1-78714-499-620171001
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0064
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0064
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0064
https://s3.amazonaws.com/sustainabledevelopment.report/2022/2022-sustainable-development-report.pdf
https://s3.amazonaws.com/sustainabledevelopment.report/2022/2022-sustainable-development-report.pdf
http://dx.doi.org/10.1108/14777830710731743
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0067
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0067
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0067
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0068
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0068
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0068
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0068
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0069
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0069
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0069
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0069
https://sdgs.un.org/2030agenda
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0071
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0071
http://dx.doi.org/10.23762/FSO_VOL9_NO3_6
http://dx.doi.org/10.23762/FSO_VOL9_NO3_6
https://www.sdgindex.org/reports/sustainable-development-report-2020/referred
https://www.sdgindex.org/reports/sustainable-development-report-2020/referred
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0074
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0074
https://www.fao.org/faostat/en/#home
https://www.fao.org/faostat/en/#home
https://www.futurebrand.com/futurebrand-country-index
https://www.futurebrand.com/futurebrand-country-index
https://solability.com/the-global-sustainable-competitiveness-index/downloads/referred
https://solability.com/the-global-sustainable-competitiveness-index/downloads/referred
https://www.ukrstat.gov.ua
http://dx.doi.org/10.34021/ve.2023.06.03(1
http://dx.doi.org/10.3846/bmee.2023.19423
http://doi.org/10.3390/su141610268
https://worldinvestmentreport.unctad.org
https://worldinvestmentreport.unctad.org
http://dx.doi.org/10.23762/FSO_VOL11_NO3_9
http://dx.doi.org/10.34021/ve.2022.05.01(2)
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0085
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0085
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0085
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0085
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0086
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0086
https://data.worldbank.org
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0088
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0088
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0089
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0089
http://refhub.elsevier.com/S2444-569X(24)00048-9/sbref0089
http://dx.doi.org/10.34021/ve.2022.05.03(2)
http://dx.doi.org/10.34021/ve.2022.05.03(2)

	Countries´ green brands within the context of sustainable development goals
	Introduction
	Literature review
	Approach to defining a green brand
	Approaches to the assessment of countries´ green brands

	Methodology
	Theoretical background and model specification for the assessment of a country's green brand
	Estimation method of a country's green brand
	Variables for the assessment of a country's green brand
	Green growth
	The effectiveness of governance
	Immigration rates
	Tourism numbers
	Green foreign direct investment
	Human development index

	Sample and data sources for the assessment of a country's green brand
	Assessment of convergence of green country brand strength index

	Analysis of results
	Discussion
	Conclusions
	Theoretical implications
	Practical implications

	Research funding
	CRediT authorship contribution statement
	Appendix A
	References


