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Abstract
In the 21st century, in addition to the generally well-known indicators of material 
well-being, in the modern paradigm of the welfare state, the quality of the ecological 
environment is gaining an ever-increasing role. Besides that, the modern definition of 
welfare state takes into account not only environmental dimension, but also the quality 
of institutions through the governance system that affects the supply of environmental 
goods. The study provides the classification of countries according to indicators that 
can ensure the identification of welfare states and the assessment of the classification 
role of the criteria for environmental state.

The strong direct correlation between environmental state and government efficiency 
has been established. The results of the classification of the studied countries obtained 
by k-means clustering methods indicate the possibility of using the Environmental 
Performance Index (EPI), Government Effectiveness Index (GEI) and government expen-
ditures indicators as complementary attributes to the classical criteria for the welfare state.

The level of country EPI can be regarded as an important complementary criterion 
for the welfare state. The country environmental state is much more determined by 
the government efficiency, the quality of state institutions and their activities, rather 
than by an extensive increase in the funding of such institutions and environmental 
measures.
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INTRODUCTION

Awareness of the magnitude of the devastating impact of the growing 
technogenic load on the environment is increasingly causing a rise in 
requests for quality environmental goods from both individual and 
society as a whole. That is why the environmental factor becomes an 
important component in determining the governance effectiveness, 
which is, at the same time, increasingly determined by the quality of 
institutions that can ensure the implementation of an effective envi-
ronmental policy. That is why there is a question regarding the revi-
sion of traditional approaches to the definition of a welfare state, tak-
ing into account not only its environmental dimension, but also the 
quality of institutions through the governance system that affects the 
supply of environmental goods. This approach not only contributes 
to the in-depth analysis of the welfare state in the context of environ-
mentalization, but also broadens (in consequence of environmental 
factor) the very concept of welfare, which derives from institutional 
choices, within which the level of public spending becomes a private 
occurrence of the expression of consumer preferences.
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1. LITERATURE REVIEW 

According to scientists, the development of coun-
tries is increasingly determined by the ability of 
national economies to produce environmental 
goods (Cole, 2007; Duit, 2005, 2014, 2016; Scott & 
Graddy, 2000), which are understood as “goods or 
services, the benefits of which either party does 
not reduce opportunities for obtaining these ben-
efits for others, and accessibility the goods are un-
limited” (UK NEA, 2014; Kelman, 1996). Usually 
environmental public goods include air, ground-
water reserves, forests, etc. However, if in devel-
oped democracies access to the latter is guaranteed 
to all citizens in accordance with legal norms, in 
countries with a distorted value system, the bene-
fits from consumption of environmental goods are 
most often received by groups of special interests, 
blocking access to their use by the rest of society. 
Despite the fact that the government of any coun-
try is required to take responsibility for the quality 
of environmental governance in order to ensure 
welfare, the realities of hybrid regimes and the au-
thoritarian style of public administration demon-
strate the existence of such negative phenomena 
as “ecological racism” or “punishment for pover-
ty” (Baber & Bartlett, 2005; Dluhopolskyi, 2018), 
which confirm the lack of political and economic 
freedoms, the lack of developed civil society.

A number of studies conducted on the basis of em-
pirical per capita income comparisons and the val-
ues of a certain set of representative environmental 
indicators confirm the conclusion on the positive 
impact of the economic growth factor on the envi-
ronment (Arrow et al., 1995). This emphasizes the 

“U-like effect of interaction”, which means that the 
growth of incomes is attributed to the degradation of 
the environment to a certain point, after which the 
quality of the latter improves (Kuznets, 1955). That 
is, at the initial stages, increased pollution is consid-
ered as an acceptable side effect of economic growth. 
However, in the case of a country with a higher lev-
el of well-being, individuals begin to formulate re-
quests for environmental measures that lead to the 
emergence of environmental legislation, new envi-
ronmental protection institutes, etc. Environmental 
degradation necessitates institutional reforms that 
would force private users of environmental resourc-
es to bear the full burden of social costs caused by 
their activities (Dasgupta & Mäler, 1997).

Another vector of research focuses on the concept 
of “environmental resource base”, which is reflect-
ed in a wide range of environmental systems, but 
is characterized by limitation. As a result, care-
less use of it will irreversibly be marked by a de-
cline in economic potential. That is why there is 
a need to develop an ecological policy that would 
consist in preserving the sustainability of ecosys-
tems, provided that the nature and extent of eco-
nomic activity are uncertain (Arrow et al., 1995). 
Scientists came to the conclusion that economic 
liberalization, as well as any other policy that con-
tributes to the growth of the gross national prod-
uct, do not substitute for environmental policy. Of 
particular significance in this context are reforms 
that are based on “signals” from resource users. 
Environmental damage, including the loss of envi-
ronmental sustainability, is usually characterized 
by inevitable negative manifestations. Ignoring 
such “signals” is due not only to the ignorance of 
the dynamic effects of ecosystem changes (for ex-
ample, their boundaries, marginal productivity, 
loss of sustainability), but also the existence of in-
stitutional barriers, such as the lack of clearly de-
fined property rights. The development of the rele-
vant institutions depends, among other things, on 
understanding the dynamics of ecosystems, based 
on the analysis of relevant indicators. Economic 
growth is not a panacea in the case of achieving 
an appropriate level of environmental quality, its 
nature – the composition of inputs (input charac-
teristics, including environmental resources) and 
outputs (the end result, taking into account nega-
tive harms in the form of harmful effects) – is con-
siderably more important in this sense. In addition, 
the nature of growth is also determined by the ac-
tivities of institutions that are designed to provide 
adequate incentives to protect environmental sus-
tainability. Balancing measures in the framework 
of environmental policy will not only contribute 
to an increase in the efficiency of environmental 
resource allocation, but will also ensure sustaina-
ble levels of economic activity within the ecological 
systems. Protecting their potential, driven by the 
need to maintain well-being, is important for both 
poor and rich countries (Arrow et al., 1995).

Scientists define both external and internal as-
pects of the impact on the quality of environ-
mental governance in welfare states (Table 1). The 
priority of management activities in the sphere 
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of ecology is determined by analyzing a specific 
situation, which, as a rule, varies according to the 
countries or depends on the local context.

Table 1. Internal and external sources  
of environmental governance

Source: Drakenberg and Slunge (2011).

Environmental authority 
(internal aspects)

Factors that enable 
environmental governance 

(external externalities)

Exploitation of policy 
(policy, laws, regulations, 
policy tool)

Knowledge and information 
about the importance of the 
environment and climate 
change

Policy implementation 
(verification, compliance, 
implementation)

Environmental management as 
a priority policy vector

Research and evaluation 
(research, assessment, 
environmental information 
systems)

Environmental norms with 
clearly defined responsibilities

Environmental integration 
(industry responsibility, 
producer responsibility)

Horizontal and vertical 
communication, rule of law, 
low level of corruption

Operational support 
(organizational 
development, human 
resources, finance and 
accounting)

Access to information, public 
participation, accountability

Electoral districts that demand 
improvement of the quality of 
environmental governance

2. HYPOTHESIS 

The article proposes the hypothesis that the crite-
ria for the environmental state should be regard-
ed as an informative complement of the classical 
characteristics of the welfare state. For its verifi-
cation, the study provides for the classification of 
countries according to indicators that can ensure 
the identification of welfare states and the assess-
ment of the classification role of the criteria for en-
vironmental state. An important task was also to 
find out the shape, direction, and tightness of the 
relationship between the three factors that can be 
used to some extent to assess the country compli-
ance with the criteria for the welfare state, namely:

1) the quality (efficiency) of governance; 
2) the share of expenditures of state institutions 

in GDP; 
3) the country environmental state.

3. METHODOLOGY

The objective of the article is to make the classifi-
cation of countries according to criteria of envi-
ronmental state. To accomplish this objective, the 

following scientific methods are used: intuitive 
searches, correlation, regression and canonical 
analysis.

The study used multidimensional scaling tools, clus-
ter (k-means), dispersion, correlation and regression 
analyzes using the STATISTICA application statis-
tical software package. For the formation of the out-
put matrix, the following indicators were used:

• the Government Effectiveness Index (GEI), 
which is an integral part of the Worldwide 
Governance Indicator (The Worldwide 
Governance Indicators, 2018);

• indicator 4.12 of the “Central Government 
Finances”, economic indicator, which is part of 
World Bank indicators “World Development 
Indicators” (World Development Indicators, 
2017);

• country rankings (EPI, Environmental 
Perfomance Index) developed by the 
Center for Environmental Law and Policy 
of Yale University (USA) and the Center 
for International Scientific Information 
Networks of Columbia University (USA) 
(Environmental Performance Index, 2018).

The matrix which is constructed contains syn-
chronized data for 2018 that represent the GEI 
quantified values for 136 countries, Government 
Expense for 177 countries, and EPI for 178 coun-
tries. Three-letter Alpha-3 codes are used to re-
duce country names in accordance with DSTU 
ISO 3166-1:2009 (SSTU ISO 3166-1:2009).

4. THEORETICAL BASIS 

The fact that stability and efficiency of institutions 
create the basic preconditions for investment and 
entrepreneurship development is a well-known 
fact today. Ineffective protection of property rights 
leads to a reduction in the share of investment in 
GDP compared to an economic system, which is 
secured by property rights. In the case of insecuri-
ty of the latter, firms choose not optimal, in terms 
of growth prospects, direction and scale of capi-
tal investment (Lindner & Strulik, 1999). The poor 
quality of the institutional environment as a whole 
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is a major obstacle to the development of a welfare 
state model, especially for emerging markets.

As practice confirms, countries with higher qual-
ity institutions show less vulnerability to external 
shocks. This effect was clarified by Rodrik (1999) on 
the example of the connection between the quali-
ty of institutions and the successful overcoming of 
the consequences of the “oil shock” countries in the 
70’s of the XX century. According to a scientist’s re-
search, effective countries with effective institutes 
and cohesive communities managed to realize an 
effective crisis control strategy. On the contrary, 
underdeveloped institutions and the presence of in-
ternal social conflicts made it difficult to overcome 
the economic crisis (Rodrik, 1999).

Manifestations of low stability of countries with 
weak institutions have been reflected in studies 
by Acemoglu, Johnson, Robinson, and Teicheren 
(2003), Acemoglu and Robinson (2008). In par-
ticular, the negative effects of destabilizing mac-
roeconomic policies are less pronounced in the 
economies of countries with more stable insti-
tutions. In the studies of modern economists an 
integral Index of Institutional Development plays 
a key role (Lewin & Foley, 2003; The Inclusive 
Growth and Development Report, 2017; Esfahani 
& Ramirez, 2003) that takes into account the six 
institutional characteristics that reflect the inter-
state disagreement as institutions for a large sam-
ple of countries in the following parameters: 

1) accountability (measure of civil liberties, po-
litical rights and freedom of press);

2) political stability and violence (indicator of 
the probability that a national government 
can be eliminated in unconstitutional way;

3) the governance effectiveness (measure of 
quality provisions of public services, the com-
petence of civil servants, the degree of politi-
cization of civil service);

4) the regulatory burden (measure of govern-
ment intervention in operation on commod-
ity markets and the banking system, the de-
gree of administrative control in the sphere 
of opening a new business, control of private 
sector operations and foreign trade activities);

5) law and order (protection measure of individ-
uals and property from violence and theft, the 
independence and efficiency of the courts, the 
degree of execution of agreements);

6) corruption (measure of the use of state power 
in private interests).

The quality of institutions can be identified with 
universal goods such as public, which generate 
significant positive externalities (Koziuk et al., 
2018). Taking into account that the quality of in-
stitutions is a significant determinant for business 
climate (attraction of investments, attractiveness 
for inflow of foreign capital, etc.), scope and range 
of public services, citizen involvement in govern-
ance and social capital, nowadays the welfare state 
should not be reduced solely to the extent of re-
distribution. Moreover, the quality of institutions 
does not always require a significant redistribu-
tion of GDP through the budget. On the other 
hand, investments in the quality of institutions 
may require considerable resources. The factors 
of social capital and the construction of mecha-
nisms for correction of social behavior can influ-
ence the formation of the quality of institutions 
irrespective of the level of redistribution, and in-
effective governance can create inadequate redis-
tributive initiatives that are far from social welfare 
and, rather, a form of exploitation. This creates 
special preconditions for the identification of wel-
fare state forms in new coordinates: the extent of 
redistribution and the quality of institutions. The 
wording of this approach is also winning for rea-
sons of expanding the analysis of the welfare state 
in the context of the ecologization of its activity 
and, in fact, the expansion of the very concept of 
well-being due to the environmental factor.

To identify the risks of distorting the links be-
tween the redistribution of GDP through the 
government budget and efficiency, it is necessary 
to conduct a theoretical analysis of options that 
combine the high and low values of the relevant 
indicators on which to base empirical data inter-
pretation. Table 2 demonstrates a theoretical ex-
plication of correspondence between the “scale of 
state” and the efficiency of government. It is nat-
ural to assume that the Table 2 maxims do not 
take into account the wide range of intermediate 
options, which makes countries even with similar 
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“burden on the state” and institutional quality in-
dicators show sufficient differences both in terms 
of economic growth and adaptation to global 
competitive pressure. For example, in the context 
of post-socialist countries, this is an extremely 
important moment in the analysis of transfor-
mational processes. It should be theoretically as-
sumed that even with increasing the variability of 
countries, in particular, of Central and Eastern 
Europe in terms of their fiscal strategies, it should 
not be ruled out that their paths of institution-
al development should be convergent, since EU 
membership requires appropriate reforms and 
compliance with standards, although not elimi-
nates sufficient institutional differences. In other 
words, in fact that the EU itself is rather varied for 
quality reasons of institutions and, consequent-
ly, the governance efficiency, the abovementioned 
countries may for a long time be in the zone of 
soft institutional convergence, in which the result 
will vary more than the content a set of political 
and economic steps within the framework of in-

stitutional convergence. It is no coincidence that 
this can clearly be explained by the fact that the 
new EU members do not make the latter more ho-
mogeneous in institutional way, as shown in em-
pirical studies (Rozmahel, Kouba, Grochova, & 
Najman, 2013). The same applies to the environ-
mental factor of the welfare state and the quality 
of institutions.

Thus, the modern welfare state differs not on-
ly in the scale of redistribution, but firstly the 
quality of institutions that provide effective mar-
ket placement with the least transaction costs. 
The quality of institutions determines the pub-
lic choice and direction of public policy, which 
is being conducted by policy makers. Since the 
achievement of a high-level development of insti-
tutions is impossible without significant invest-
ment in human capital, social capital, public ad-
ministration, the search for the optimal forms of 
interaction between the various mechanisms of 
coordination of economic agents, the provision 

Тable 2. Options for “state scale” and government effectiveness: theoretical analysis

Source: Built by the authors.
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Government effectiveness

Low

Low High
A typical example of a “poor country”, in which the 
ability to collect taxes is low, and access to borrowing 
markets is limited. Significant institutional weakness 
holds back the possibility of increasing welfare in the 
aspect of functioning of public finances, as well as 
increasing the government efficiency. The potential for 
economic growth is low and will rely on traditional 
exports.

A typical example of a liberal economy with strong 
institutions. The combination of low taxation, moderate 
“state load” with government efficiency creates the 
preconditions for building up the potential of economic 
growth and welfare.

Environmental aspect

Supply of ecological good will be at a low level, both in 
the absence of payment sources, and in the absence of 
the motivation to choose the good. The case of a poor 
country is inert to environmental problems.

The situation when the provision of environmental 
goods is realized through the structure of requirements 
and regulatory norms that have no direct consequences 
for the level of GDP redistribution through the budget, 
but correspond with the public choice regarding good 
“clean ecology”.

High

Typically reflects the clan-redistributive state. A 
significant tax burden is translated into social strata 
that can not be minimized, and is intended to finance 
significant expenditures that are a source of rent seeking 
satisfaction. Institutional weakness is combined with the 
“privatization of institutions”, in which the latter acquires 
a repressive character. The potential for growth can be 
high (as the country has a significant tax capacity), but 
depressed and shifted towards traditional exports.

A typical example of a welfare state, in which the high 
level of “state load” is offset by the quality of institutions. 
Government effectiveness is a direct source of citizens’ 
well-being and their satisfaction with life in the light of 
large-scale redistribution of GDP through the budget. 
Potential economic growth is moderate in high-income 
countries.

Environmental aspect
Due to the distortion between the socially optimal 
choice and the scale of environmental good 
redistribution fall out from actual economic policy 
priorities. The probability that pressure on the 
environmental quality will be formed in society will 
also be low due to inability to ensure the quality of 
governance and overall low incomes. The magnifying 
character of the institutes constricts public demands 
for ecology while simultaneously obtaining additional 
benefits by those who carry out “seizure of the state 
power”.

A classic case of a welfare state when a wealthy society 
generates high demands for standards of living, in 
particular its environmental dimension, while there 
is no gap between social preferences and the ability 
and willingness to pay for it. The contribution to the 
provision of environmental goods is realized both 
through regulatory norms, and through direct transfers 
and correctional taxes.
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of guarantees of property rights, investor protec-
tion, fair justice, it can be concluded that welfare 
is becoming derived from an institutional choice, 
within which the public spending level becomes 
a private occurrence of the expression of con-
sumer preferences.

5. EMPIRICAL RESULTS

The criterion for ecological state should be consid-
ered as an informative complement of the classical 
indicators of welfare state. In view of this, we have 
compared and classified a wide range of countries 
according to indicators that are prioritized to a set 
of criteria for the welfare state, and special empha-
sis has been placed on the assessment of the clas-
sification role of criterion for country ecological 
state. In our view, it is also important to find out 
the form, direction and density of the relationship 
between the three factors (the quality (efficiency) 
of governance, the expenditure shares of state in-
stitutions in GDP, country environmental state), 
which to some extent allow to assess compliance 
of countries with the criteria for the welfare state. 
Sources of formation of the initial analytical ma-
trix are presented above.

The k-means clustering method distinguishes 
three groups of countries that differ significant-
ly in terms of environmental state, the efficiency 
of public administration and the government ex-
penditures level (Table 3). 

The first cluster consists of 42 countries, a signif-
icant number of which according to the classical 
criteria are considered to be welfare states. As we 
can see, the average value of the index of the eco-
logical situation of this group of countries is 72.44 
with fluctuations from 45.5 in Barbados to 87.67 
in Switzerland (coefficient of intracluster variation 
11.1%). The index of governance efficiency here is 
also the highest – 86.74 with a limit of 68.3 in Italy 
to 100 in Singapore (variation coefficient of 10.1%). 
According to the share of government institutions 
expenditures in the structure of GDP (32.7%), the 
first cluster is also a leader, however, with a high 
level of intragroup variation of 38.9%.

The second group consists mainly of middle-in-
come countries, but there are also representa-
tives of a class of low-income countries (for ex-
ample, Kenya and Rwanda), due to the relatively 
high level of governance in them. The third cluster 
covers the least developed countries, as well as a 
number of middle-income countries. Among the 
latter, countries are characterized by an extreme-
ly unsatisfactory environmental state (India, Iraq, 
Pakistan, Grenada).

Dispersion analysis (one-way ANOVA) deter-
mines the characteristics of the countries that 
have made the largest contribution to their 
distribution by clusters. Greater values of the 
F-parameter for GEI and EPI (Table 4) reveal that 
such indicators are governance efficiency and en-
vironmental state.

Table 3. Composition and average values of country clusters* by the environmental state, the 
efficiency of governance and the share of government expenditures in GDP

Source: Built by the authors on the basis of Environmental Performance Index (2018), The Worldwide Governance Indicators (2018), World Development 
Indicators (2017), The Inclusive Growth and Development Report (2017).

Cluster Country List of 
countries

Indicators
EPI GEI ExpGov

1

CHE, LUX, AUS, SGP, CZE, DEU, ESP, AUT, SWE, NOR, NLD, GBR, 
DNK, ISL, SVN, NZL, PRT, FIN, IRL, EST, SVK, ITA, GRC, CAN, 
ARE, JPN, FRA, HUN, CHL, POL, USA, MLT, BEL, CYP, ISR, LVA, 
KOR, HRV, LTU, MYS, MUS, BRB

42 72.44 86.74 32.47

2

SRB, BLR, BGR, KWT, ARM, TUN, CRI, JAM, KIR, JOR, SYC, AZE, 
TUR, ALB, LKA, URY, SUR, ZAF, RUS, MDA, DOM, FJI, BRA, THA, 
TTO, MAR, BHR, KAZ, COL, ROU, MKD, LBN, DZA, ARG, UKR, 
ATG, OMN, BWA, GEO, DMA, BTN, BHS, BIH, PER, IDN, CPV, 
PHL, SLV, NAM, SEN, VNM, KEN, RWA, GRD

54 51.06 53.68 27.20

3

EGY, BLZ, NIC, HND, GTM, VUT, MNG, CAF, ZMB, KGZ, BFA, 
LAO, MWI, CIV, COG, ETH, PRY, NGA, UGA, SWZ, NPL, TZA, 
KHM, PAK, IRQ, BEN, GHA, SLB, IND, MOZ, AGO, TGO, MDG, 
BGD, LBR, SLE, AFG, LSO, MLI

39 36.37 22.87 19.40

Note: * Country codes according to DSTU ISO 3188-1:2009 (SSTUISO 3166-1:2009).
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The visual alignment of countries within the 
selected clusters is shown on the 2-D graph 
(Figure  1), built on the results of multidimen-
sional scaling of the sampled countries. As we 
see, the differentiation of countries in groups 
occurs along the axis of abscissa and the deci-
sive role in this is played by the first latent varia-
ble. Obviously, this latent variable combines two 
variables previously determined by the variance 
analysis, the EPI and GEI variables. The second 
latent variable that defines the country along the 
vertical axis reflects the dispersion of the govern-

ment spending indicator with a certain impact 
on the environmental factor.

An important role of the environmental state and 
the governance effectiveness indicators in iden-
tifying the welfare states, which are mainly re-
lated to 1 cluster, is also illustrated by a scatter 
plot, which graphically reflects simultaneously 
the values of all indicators of the sampled coun-
tries (Figure 2). This diagram also illustrates the 
actual distribution of countries proposed in Table 
2 into four groups (their borders are indicated by 

Table 4. Generalized results of one-factor dispersion analysis (dependent variable – successively each 
of indicators, predictor – cluster number)

Source: Built by the authors on the basis of Environmental Performance Index (2018),  
The Worldwide Governance Indicators (2018), World Development Indicators (2017), The Inclusive Growth and Development Report (2017).

Indicators Between group sum of 
squares

Degrees of 
freedom

Within group sum of 
squares

Degrees of 
freedom F P

EPI 26837,18 2 8699,42 132 203,6 0.000000

GEI 82670,94 2 13599,30 132 401,2 0.000000

ExpGov 3488,21 2 13133,00 132 17,5 0.000000

Figure 1. Ordination of countries according to their multidimensional scaling according  
to EPI, GEI and ExpGov indicators

Source: Built by the authors on the basis of Environmental Performance Index (2018), The Worldwide Governance 
Indicators (2018), World Development Indicators (2017), The Inclusive Growth and Development Report (2017).
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a dashed line) according to the quantitative char-
acteristics of “state scale” (values ExpGov) and 
governance quality (values of GEI). Thus, the hy-
pothesis about the possible grouping of countries 
according to, the principle proposed in Table 2 is 
practically confirmed. However, inclusion in the 
classification analysis of the environmental pre-
dictor (EPI) changes the composition and config-
uration of the classification matrix from square to 
diagonal. The boundaries of these new three clus-
ters, the composition of which is practically iden-
tical to the groups of countries identified by the 
methods of cluster analysis and multivariate anal-
ysis, is shown in Figure 2 by solid lines. This indi-
cates that the environmental state factor, as a crite-
rion characterizing the welfare of the state, has its 
own special vector (specific direction and force) in 
the process of country classification with different 
levels of development and well-being.

In the process of correlation and regression analysis, 
the form, density and direction of interdependence 
between the studied characteristics of the countries 
are determined. The correlation matrix (Table 5) 
illustrates the existence of a direct linear depend-
ence between all the indicators, with strong correla-

tion between the EPI and GEI variables (r = 0.842). 
Correlation coefficients between ExpGov and two 
other indexes are also reliable at the level of signifi-
cance of 0.1%, but illustrate only a moderate statis-
tical relationship (r = 0.359 and 0.419).

As a result of the regression analysis, two adequate 
two-factor models (Table 6, 7), which illustrate 
the linear and non-linear regressive dependence 
of the country environmental state on the govern-
ance efficiency and the share of government ex-
penditures in the structure of GDP, were obtained. 
As we can see from the description of both mod-
els, the variability of the environmental indicator 
among the sample is 72.5-73.4% due to the varia-
bility of the cost efficiency index and the share of 
public expenditure.

The linear regression model shows that the im-
provement of the country environmental state to a 
considerably greater extent, namely 2.4 times, is due 
to an increase in the government efficiency than 
an extensive expansion of government expendi-
tures. Graphically, this pattern can be defined from 
Figure 3, comparing the slopes of the 3-D graph of 
regression (area) to the corresponding axes.

Figure 2. Ordination of the countries on the governance efficiency and the share of government 
expenditures in GDP (the larger diameter of the bubble illustrates the relatively better level  

of country environmental state)

Source: Built by the authors on the basis of Environmental Performance Index (2018), The Worldwide Governance 
Indicators (2018), World Development Indicators (2017), The Inclusive Growth and Development Report (2017).
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Table 5. Correlation matrix of Government Effectiveness Index (GEI), level of government 
expenditures (ExpGov) and Environmental Performance Index (EPI) of 135 countries

Source: Built by the authors on the basis of Environmental Performance Index (2018),  
The Worldwide Governance Indicators (2018), World Development Indicators (2017), The Inclusive Growth and Development Report (2017).

Indicators EPI GEI ExpGov
EPI 1.000 0.842*** 0.419***

GEI 0.842*** 1.000 0.359***

ExpGov 0.419*** 0.359*** 1.000

Note: The correlation coefficient is significant for *** p < 0.001.

Table 6. Results of multiple linear regression analysis: regressant – the country environmental state, 
regressors – the government efficiency and the level of government expenditures in GDP

Source: Built by the authors on the basis of Environmental Performance Index (2018),  
The Worldwide Governance Indicators (2018), World Development Indicators (2017), The Inclusive Growth and Development Report (2017).

Regression summary for dependent variable: EPI, R2 = 0.725, F (2.132) = 173.8
Indicators b* Std. err. – of b* b Std. err. – of b t (33) p-value

Intercept – – 21.70 2.15 10.11 0,0000
GEI 0.794 0.049 0.48 0.03 16.22 0.0000
ExpGov 0.134 0.049 0.20 0.07 2.73 0.0071

Table 7. Results of multiple nonlinear regression analysis: regressant – the country environmental 
state, regressors – the government efficiency and government expenditures in GDP

Source: Built by the authors on the basis of Environmental Performance Index (2018),  
The Worldwide Governance Indicators (2018), World Development Indicators (2017), The Inclusive Growth and Development Report (2017).

Regression summary for dependent variable: EPI, R2 = 0.734, F (2.132) = 182.4
Indicators b* Std. err. – of b* b Std. err. – of b t (33) p-value

Intercept – – 34.10 1.343 25.38290 0.0000
GEI2 0.791 0.048 0.004 0.0002 16.64074 0.0000
ExpGov2 0.158 0.048 0.004 0.0011 3.32133 0.0012

Figure 3. Schedule of multiple linear regression model of dependence of country environmental state 
on the level of government expenditures in GDP and government efficiency

Source: Built by the authors on the basis of Environmental Performance Index (2018), The Worldwide Governance Indicators (2018), World Development 
Indicators (2017), The Inclusive Growth and Development Report (2017).
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CONCLUSION

Thus, a comprehensive statistical analysis of the data that characterizes the environmental state, gov-
ernment efficiency and public finances of the countries has shown a strong direct correlation between 
the first two indicators. However, it is not necessary to ignore the likely mutual influence of the public 
administration effectiveness and the share of public finances on the country environmental state. The 
results of the classification of the studied countries obtained by alternative methods (k-means clustering 
methods, multidimensional scaling) indicate the possibility of using the EPI, GEI and ExpGov indica-
tors as complementary attributes to the classical criteria for the welfare state (but taking into account 
their different statistical significance).

Taken together, empirical evidence suggests that environmental friendliness in countries is determined 
primarily by the government effectiveness, rather than by the formal attribute of the welfare state as the 
scale of GDP redistribution through the budget. This situation can be characterized as the absence of a 
fatal character in the direct relationship between the level of income and the quality of environmental 
goods. In a wider sense, this confirms our hypothesis that environmental goods can be offered not so 
much by the quantitative parameters of such a state, but rather by qualitative as an attribute of the mod-
ern understanding of welfare state. Detected dependencies confirm that environmental friendliness as 
a manifestation of a modern, inclusive state-driven state is not the property of extremely wealthy coun-
tries. In other words, the more the society will generate pressure on the quality of institutions, the more 
likely it will be to improve governance, which will improve the environmental situation, and, to a greater 
extent, it will be coherently with a modern understanding of what social and individual well-being are.

In general, two important conclusions are drawn from the research: firstly, the level of country envi-
ronmental performance index can be regarded as an important complementary criterion for the welfare 
state; secondly, the country environmental state is much more determined by the government efficiency, 
the quality of state institutions and their activities, rather than by an extensive increase in the funding 
of such institutions and environmental measures.

ACKNOWLEDGEMENT
The authors express their gratitude to the Ministry of Education and Science of Ukraine, with the 
support of which the article was published in the framework of the Project “Ecologization in a new 
paradigm of welfare state” 2017–2019 (state registration number 0117U000412) in Ternopil National 
Economic University.

REFERENCES:
1. Acemoglu, D., Johnson, S., Robin-

son, J., & Thaicharoen, Y. (2003). 
Institutional causes, macro-
economic symptoms: volatility, 
crises and growth. Journal of 
Monetary Economics, 50, 49-123. 
https://doi.org/10.1016/S0304-
3932(02)00208-8

2. Acemoglu, D., & Robinson, J. (2008). 
The Role of Institutions in Growth 
and Development. The International 
Bank for Reconstruction and 
Development/The World Bank.

3. Arrow, K., Bolin, B., Costanza, 
R., Dasgupta, P., Folke, C., Hol-
ling, C. S., Jansson, B.-O., Levin, 
S., Mäler, K.-G., Perrings, C., & 
Pimentel, D. (1995). Economic 
Growth, Carrying Capacity, and 
the Environment. Ecological 
Economics, 15, 91-95. https://doi.
org/10.1016/0921-8009(95)00059-
3 

4. Arvin, M. B., & Byron. L. 
(2009). Does democracy 
affect environmental 

quality in developing 
countries? Applied Econom-
ics, 43(9), 1151-1160. https://doi.
org/10.1080/00036840802600277 

5. Baber, W. F., & Bartlett, R. V. 
(2005). Deliberative Environmental 
Politics: Democracy and ecologi-
cal rationality. Cambridge, MA: 
MITT Press.

6. Bernauer, T., & Betzold, C. (2012). 
Civil Societyin Global Environ-
mental Governance. The Journal 

http://dx.doi.org/10.21511/ppm.16(4).2018.20
https://doi.org/10.1016/S0304-3932(02)00208-8
https://doi.org/10.1016/S0304-3932(02)00208-8
https://doi.org/10.1016/0921-8009(95)00059-3
https://doi.org/10.1016/0921-8009(95)00059-3
https://doi.org/10.1016/0921-8009(95)00059-3
https://doi.org/10.1080/00036840802600277
https://doi.org/10.1080/00036840802600277


245

Problems and Perspectives in Management, Volume 16, Issue 4, 2018

http://dx.doi.org/10.21511/ppm.16(4).2018.20

of Environment & Development, 
21(1), 62-66. https://doi.or-
g/10.1177%2F1070496511435551

7. Biermann, F., & Pattberg, Ph. H. 
(2012). Global environmental gov-
ernance reconsidered. Cambridge, 
MA: MIT Press.

8. Carraro, C. (1997). Interna-
tional Environmental Negotiations: 
Strategic Policy Issues. Chelten-
ham: Edward Elgar Publishing. 

9. Cole, M. A. (2007). Corruption, 
income and the environment: 
An empirical analysis. Ecologi-
cal Economics, 62(3-4), 637-647. 
https://doi.org/10.1016/j.ecole-
con.2006.08.003

10. Damania, R. (2002). Environ-
mental control with corrupt 
bureaucrats. Environment and 
Development Economics, 7(3), 
407-427. https://doi.org/10.1017/
S1355770X02000256 

11. Dasgupta, P., & Mäler, K.-G. 
(1997). The Environment and 
Emerging Development Issues 
(694 p.). Cambridge, UK: Cam-
bridge University Press.

12. Dluhopolskyi, O. V. (2018). Eco-
logical racism and the movement 
for environmental justice. In 
Management of socio-economic de-
velopment of the state and regions: 
Collection of materials of the XII 
International Scientific and Practi-
cal Conference (26-27.04.2018) 
(pp. 91-93). Zaporizhzhia: ZNU 
Publishing House.

13. Drakenberg, O., & Slunge, D. 
(2011). Environmental gover-
nance – Input to a new interna-
tional programme for development 
cooperation hosted by the Swedish 
Environmental Protection Agency. 
Centre for Environment and 
Sustainability, GMV, University of 
Gothenburg.

14. Dryzek, J. S. (1987). Rational 
ecology: environment and po-
litical economy. New York: Basil 
Blackwell.

15. Duit, A. (2005). Understanding En-
vironmental Performance of States: 
An Institution Centered Approach 
and Some Difficulties (Working 
Paper Series, 7).

16. Duit, A. (2014). State and Environ-
ment: The Comparative Study of 
Environmental Governance. Cam-
bridge, MA: MIT Press.

17. Duit, A. (2016). The four faces of 
the environmental state: environ-
mental governance regimes in 28 
countries. Environmental Politics, 
25(1), 69-91. https://doi.org/10.10
80/09644016.2015.1077619 

18. Environmental Performance Index 
(2018). Full Report and Analysis. 
Retrieved from https://epi.enviro-
center.yale.edu/epi-topline

19. Esfahani, H. S., & Ramirez, M. T. 
(2003). Institutions, Infrastructure, 
and Economic Growth. Journal 
of Development Economics, 70(2), 
443-477. https://doi.org/10.1016/
S0304-3878(02)00105-0

20. Gough, I. (2015). Welfare states 
and environmental states: a com-
parative analysis. Environmental 
Politics, 25(1), 24-47. https://doi.or
g/10.1080/09644016.2015.1074382 

21. Jacobs, M. (1991). The Green 
Economy: Environment, Sustain-
able Development and the Politics 
of the Future. London: Pluto Press.

22. Kelman, S. (1996). American 
Democracy and the Public Good. 
Harvard University: Harcourt 
Brace College Publishers. 

23. Koziuk, V., Dluhopolskyi, O., 
Farion, A., Dluhopolska, T. 
(2018). Crony Sectors as a 
Barrier to Economic Well-
Being and Ecologization (Case 
of Ukraine). Economics and 
Sociology, 11(3), 113-132. 
https://doi.org/10.14254/2071-
789X.2018/11-3/7 

24. Kuznets, S. (1955). Economic 
growth and income inequal-
ity. American Economic Re-
view, 49, 1-28. Retrieved 
from https://www.jstor.org/
stable/1811581?seq=1#page_scan_
tab_contents 

25. Lewin, R., & Foley, R. A. (2003). 
Principles of Human Evolution. 
Paris: UNESCO.

26. Lindner, I., & Strulik, H. (1999). 
Property Rights and Growth. 
Retrieved from http://eale2002.
phs.uoa.gr/papers/Lindner%20
&%20Strulik.pdf 

27. Ostrom, E. (1990). Governing 
the Commons: the evolution of 
institutions for collective action. 
Cambridge: Cambridge University 
Press.

28. Patteberg, Ph. H. (2007). Private 
institutions and global governance: 
the new politics of environmental 
sustainability. Northampton, MA: 
Edward Elgar Publishing.

29. Rodrik, D. (1999). Where Did All 
the Growth Go? External Shocks, 
Social Conflict, and Growth 
Collapses. Journal of Economic 
Growth, 4(4), 385-412. Retrieved 
from https://www.nber.org/pa-
pers/w6350 

30. Rozmahel, P., Kouba, L., Gro-
chova, L., & Najman, N. (2013). 
Integration of Central and Eastern 
European Countries: Increasing 
EU Heterogeneity? Europe, 9, 1-47. 
Retrieved from https://www.econ-
stor.eu/handle/10419/125664 

31. Scott, B., Graddy, K. (2000). 
Freedom, growth, and the envi-
ronment. Environment and Devel-
opment Economics, 5(4), 433-456. 
Retrieved from https://econpapers.
repec.org/article/cupendeec/v_ 
3a5_3ay_3a2000_3ai_3a04_3ap_
3a433-456_5f00.htm 

32. SSTU ISO 3166-1 (2009). Codes of 
the names of countries of the world. 
Retrieved from http://document.ua/
pro-zatverdzhennja-klasifikaciyi-
krayin-svitu-doc174792.html 

33. World Economic Forum (2017). 
The Inclusive Growth and Devel-
opment Report.

34. The Worldwide Governance 
Indicators (WGI) project (2018). 
Interactive data access. Retrieved 
from http://info.worldbank.org/
governance/wgi/#reports 

35. UK National Ecosystem Assess-
ment (2014). Retrieved from 
http://uknea.unep-wcmc.org 

36. World Development Indicators 
(2017). Central government fi-
nances. Retrieved from http://wdi.
worldbank.org/table/4.12 

37. Young, O. R. (1999). The effective-
ness of international environmental 
regimes: Causal connections and 
behavioral mechanisms (342 p.). 
Cambridge, MA: MIT Press.

http://dx.doi.org/10.21511/ppm.16(4).2018.20
https://doi.org/10.1177%2F1070496511435551
https://doi.org/10.1177%2F1070496511435551
https://doi.org/10.1016/j.ecolecon.2006.08.003
https://doi.org/10.1016/j.ecolecon.2006.08.003
https://doi.org/10.1017/S1355770X02000256
https://doi.org/10.1017/S1355770X02000256
https://doi.org/10.1080/09644016.2015.1077619
https://doi.org/10.1080/09644016.2015.1077619
https://epi.envirocenter.yale.edu/epi-topline
https://epi.envirocenter.yale.edu/epi-topline
https://doi.org/10.1016/S0304-3878(02)00105-0
https://doi.org/10.1016/S0304-3878(02)00105-0
https://doi.org/10.1080/09644016.2015.1074382
https://doi.org/10.1080/09644016.2015.1074382
https://doi.org/10.14254/2071-789X.2018/11-3/7
https://doi.org/10.14254/2071-789X.2018/11-3/7
http://eale2002.phs.uoa.gr/papers/Lindner%20&%20Strulik.pdf
http://eale2002.phs.uoa.gr/papers/Lindner%20&%20Strulik.pdf
http://eale2002.phs.uoa.gr/papers/Lindner%20&%20Strulik.pdf
https://www.nber.org/papers/w6350
https://www.nber.org/papers/w6350
https://www.econstor.eu/handle/10419/125664
https://www.econstor.eu/handle/10419/125664
https://econpapers.repec.org/article/cupendeec/v_3a5_3ay_3a2000_3ai_3a04_3ap_3a433-456_5f00.htm
https://econpapers.repec.org/article/cupendeec/v_3a5_3ay_3a2000_3ai_3a04_3ap_3a433-456_5f00.htm
https://econpapers.repec.org/article/cupendeec/v_3a5_3ay_3a2000_3ai_3a04_3ap_3a433-456_5f00.htm
https://econpapers.repec.org/article/cupendeec/v_3a5_3ay_3a2000_3ai_3a04_3ap_3a433-456_5f00.htm
http://document.ua/pro-zatverdzhennja-klasifikaciyi-krayin-svitu-doc174792.html
http://document.ua/pro-zatverdzhennja-klasifikaciyi-krayin-svitu-doc174792.html
http://document.ua/pro-zatverdzhennja-klasifikaciyi-krayin-svitu-doc174792.html
file:///D:/%d0%92%d0%b5%d1%80%d1%81%d1%82%d0%ba%d0%b0/2018/PPM/PPM_issue_4_2018/%d0%a1%d1%82%d0%b0%d1%82%d1%8c%d0%b8/ppm-719-1018/javascript:void(0)
http://uknea.unep-wcmc.org
http://wdi.worldbank.org/table/4.12
http://wdi.worldbank.org/table/4.12

