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Abstract: The circular economy is based on the synergy of economic, environmental and social
dimensions on -micro, -meso and -macro levels. Integration of circular economy would help to shift
from a linear economy, which promotes “take-make-waste” industrial model to a more effective
economic system that is based on business models, which replace the “end-of-life” concept
with reducing, alternatively reusing, recycling and recovering materials in production/distribution
and consumption processes. This alternative model would encourage producers to develop
innovative solutions to reduce production waste, be in the line of “green” production and resource-
efficient usage. A circular economy would help to solve problems of resource shortage, negative
environmental impact, production and consumption waste by developing closer relationships
between suppliers, manufacturers, retailers and consumers. Regulation and policy determents
may influence consumer behaviour by promoting investment into environmental and social drivers,
subsidiaries for eco-innovation and eco-technology development, and supporting inefficient
consumption taxes and production pollution taxes. The purpose of the article is to propose a way
of analysing of green economy dimension in the context of circular economy, by providing empirical
tests on economic data of Baltic Sea Region countries. The current paper includes the observation
of green economy dimension in the context of circular economy in Baltic Sea Region including
Green investment, Green fiscal policy, and Technological development. A multi-criteria decision
analysis methods TOPSIS and MULTIMOORA were used to compare the set of indicators by
identifying weights for each criterion. TOPSIS and MULTIMOORA are quite useful methods to rank
and make selection of several indicators.
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Introduction 2012; Millar, McLaughlin, & Bérger, 2019).
Sustainability and sustainable economic  Nowadays, the world is facing with the problem
development nowadays have become essential related to the inefficiently used resources and
goals the world is challenged to achieve and  increased generated waste (D’Amato et al.,
a constant concern for policymakers (Garud  2017). The current economic model uses “take-
& Gehman, 2012; Markard, Raven, & Truffer, make-waste” industrial model known as linear
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economy (make, use, dispose) (Kalmykova,
Sadagopan, & Rosado, 2018). This paradigm
does not take into account the fact that there
is a limited amount of resources. Therefore,
the world could face serious problems such
as resource shortage due to the increasing
economic volumes and amount of resources
used to produce and offer goods and services.
The main substantial issue of circular economy
— efficient resource usage and minimal
generated waste (Murray, Skene, & Haynes,
2017). According to scholars, circular economy
consists of economic, environmental and social
dimensions (Millar et al., 2019).

Another way proposed in the literature
that can be adopted to transform the linear
economy toward a more sustainable one is
green economy (D’Amato et al., 2017). The aim
of the green economy is to link together poverty
alleviation and environmental conservation
(Barbier, 2012). According to the green
economy principles, ecosystems provide vital
benefits for the society and economy. These
benefits are often invisible. In this regard, green
economy dimension is seen as a compelling
way toward a more sustainable economy
(Puppim de Oliveira et al., 2013) even within
the European Union (EU) (Lund, 2012).

Specific interconnection between circular
and green economy are foreseen. A study on
a comparative analysis of sustainability paths
conducted by D’Amato et al. (2017), argues that
circular and green economy overlaps in terms of
eco-efficiency. However, there are divergences
between them. While green economy covers
all-natural processes, circular economy focuses
on urbanisation. The current literature on this
field of study is mainly populated by papers
aimed at definitions of certain concepts dealing
with sustainability and their conceptualisations
(Gregorio, Pié, & Tercefio, 2018; Kirchherr,
Reike, & Hekkert, 2017). Consequently, there
is a need to advance in exploring and analysing
green economy dimension in the context
of circular economy.

The purpose of the current paper is to
analyse the green economy dimension in the
context of the circular economy. It contributes
in this regard by providing empirical tests on
economic data of Baltic Sea Region countries.
This study provides useful insights on
evaluating the green economy in the context
of circular economy and could be used for
scientific, statistical and strategic purposes as
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by scientists, as well by business, industry and
government.

The remainder of this paper is organised
as follow. The concept of the circular and green
economy are discussed under theoretical
background section. We then outline our
methodological aspects used to achieve our
aim. Particular sub-section is dedicated to
two multi-criteria decision analysis methods
such as Technique for Order of Preference by
Similarity to Ideal Solution (TOPSIS) (Hwang &
Yoon, 1981) and Multi-Objective Optimization
by Ratio Analysis Full Multiplicative Form
(MULTIMOORA) (Brauers & Zavadskas, 2010),
were used to compare the set of indicators by
identifying weights for each criterion.

1. Theoretical Background

1.2 The Concept of Circular Economy

The fast-technological  progress, rapid
industrialisation and urbanisation lead to
the increasing production volumes and
consumption. During recent vyears, this
progress made a negative impact on the
environment. Today, the environment and
reduction of waste are most common topics to
discuss by society. The regions and countries
are establishing more and more regulations
and laws to reduce the negative impact on
the environment by involving recycling into
economics. For instance, Germany, Japan,
China, the United Kingdom, the Netherlands,
Sweden and EU have established several
directives leading the economy towards the
circular economy concept by introducing the
framework of closed-cycle waste management
ensuring waste disposal, which moves towards
recycling-based society (Cheng, 2016).
Some EU countries have established “green”
politics in their political decision making which
encourages the movement towards circular
economy (Howes et al., 2017). EU has put lot
of efforts to move towards Circular Economy
by the issued directive “European Resource
Efficiency Platform (EREP) — Manifesto
and Policy Recommendations” (European
Commission, 2014). This Platform is calling on
the society, including business, manufactures
and labour, to support the reduction of waste
and increase resource efficiency by providing
an action plan for transitioning to resource-
efficient Europe which includes the encourage
to produce and use renewable energy, to

manage the waste.
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There are different definitions of circular
economics proposed by scientists. According
to Kirchherr et al. (2017), “a circular economy
describes an economic system that is based on
business models which replace the ‘end-of-life’
concept with reducing, alternatively reusing,
recycling and recovering materials in production/
distribution and consumption processes,
thus operating at the micro-level (products,
companies, consumers), meso-level (eco-
industrial parks) and macro-level (city, region,
nation and beyond), with the aim to accomplish
sustainable development, which implies creating
environmental quality, economic prosperity
and social equity, to the benefit of current and
future generations”. Geissdoerfer, Savaget,
Bocken and Hultink (2017) introduced the
definition of circular economy as a regenerative
system in which resource input and waste,
emission, and energy leakage are minimised
by slowing, closing, and narrowing material
and energy loops. It can be achieved through
long-lasting design, maintenance, repair, reuse,
remanufacturing, refurbishing, and recycling.
Second, we define sustainability as the balanced
integration of economic performance, social
inclusiveness, and environmental resilience,
to the benefit of current and future generations
(D’Amato et al., 2017). In addition to this, Stahel
(2016) defined that a “circular economy would
turn goods that are at the end of their service
life into resources for others, closing loops in
industrial ecosystems and minimising waste.
It would change economic logic because it
replaces production with sufficiency: reuse what
you can, recycle what cannot be reused, repair
what is broken, remanufacture what cannot be
repaired”.

By all these definitions circular economy is
introduced as a closed loop of the economy,
where resources are extracted, transformed to
the good, distributed among consumers, used
and recycled in order to be returned into the
resource which can be ready for transformation
into the good (Fig. 1). All these processes are
integrated on -micro, -meso and -macro levels.

With the development of economy, the
industries are increasing amounts of production
consuming more energy (Gasparatos, Doll,
Esteban, Ahmed, & Olang, 2017). Circular
economy encourages the switch from non-
renewable energy sources to renewable “green”
energy sources reducing pollution and energy
waste. It leads to implementation of new “green”

standards in production and developing new
technologies. The main aspects of implementing
and developing circular economy (Heshmati,
2016) are — land degradation, deforestation,
water depletion, air pollution, loss of biodiversity,
generation of waste, shortage of resources and
energy to meet the growing demand.

According to Taranic, Behrens and Topi
(2016), the circular economy would help
to solve problems of resource shortage,
negative environmental impact, production and
consumption waste. A circular economy would
develop closer relationships between suppliers,
manufacturers, retailers and consumers. |t
would lead to efficient use of resources, “zero”
waste approach and extended product life cycle
(Vasiljevic-Shikaleska, Gjozinska, & Stojanovikj,
2017). In addition to this, Murray et al. (2017)
defines the use of word “restorative” necessary
talking about circular economy approach, as
this approach is not a preventive tool to reduce
pollution of the environment, but also, circular
economy is able to repair previously damaged
by designing better systems within the industry.

2.2 Analysis of Green Economy

Indicators

Implementation of the circular economy requires
synergy of economic, environmental and social
dimensions on all three levels (-micro, -meso,
-macro) (Loiseau et al., 2016). To achieve the
implementation of circular economy there is
a need for legislation oriented towards eco-
innovations, production and consumption eco-
innovative standards. In the case legislation,
production and consumption are interrelated
and interacted, and the circular economy could
be applied (Scheel, 2016). Regulation and
policy may influence consumer behaviour of
environmental practices, while it will encourage
producers to develop innovative solutions to
reduce production waste, be in the line of “green”
production (Kalmykova, Rosado, & Patricio,
2016), while policy determents should support
inefficient consumption taxes, production
pollution taxes, subsidiaries for eco-innovation
and eco-technology development, low-interest
rate and promotion of the investment into
environmental and social drivers. It can be
stated that the Green investment, Green fiscal
policy and technological development towards
eco-innovation should be promoted and
developed (Fig. 2).
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Production

Distribution

Official Development Assistance (ODA)
consists of grants or loans that are undertaken
by the official sector with the purpose of
promoting economic development and welfare
(United Nations, 2016). According to lli¢ et al.
(2016), the promotion of Green investment
considering well-being more than economic
interest should be implemented by the
policy owners (Ringel, Schlomann, Krail, &
Rohde, 2016). Besides, regulation and policy
determents are promoting clean production and
pollution taxes. The European Union contributes
to global environmental, usage of “green”
energy, resource efficiency and minimisation
of pollution challenges by implementing
Horizon 2020 programme. Horizon 2020
is the biggest EU research and innovation
programme starting from 2014. Horizon 2020
includes energy efficiency problems, such
as reducing energy consumption, alternative
fuels and mobile energy sources, low cost and

Source: made by authors based on Kirchherr et al. (2017)

low carbon electricity supply, reduction of air
pollution, development of new knowledge and
technologies (European Commission, 2014).
To sum up, the Green fiscal policy based on
Horizon 2020 includes Energy-related tax and
Environmental tax.

Environmentally related taxes are taxes
whose tax base is a physical unit (or a proxy of it)
of something that has a proven, specific negative
impact on the environment and include (Green
Growth Knowledge Platform, 2017): energy
products for transport and stationary purposes;
motor vehicles and transport; waste management;
ozone-depleting substances, and other taxes.

A circular economy is based on three
dimensions principle: economic, environmental
and social. The green economy dimension is
analysed through three dimensions: Green
investment dimension is being analysed
as Economic aspect, Green fiscal policy as
Environmental aspect and Technological
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m Green economy dimension

Green

Green

Green
economy
dimension

investment

fiscal policy

Technological
development

Net ODA in % of GIN ‘

Environmentally related ODA ‘

Energy related tax % of total
environmental tax

Total environmental tax % of
GDP

Total environmental tax
revenues

Government investment in
environmental and energy
research & development

Global innovation index l

Eco-innovation inputs l

Eco-innovation outputs ‘

development as Social aspect (D’Amato et al.,
2017). The Development of Eco-Innovations
and Technologies are one of the key drivers for
implementation of circular economy. The more
policy determents support Innovation; the more
progress could lead to a zero-waste approach
of producers and consumers. The core of
the Global Innovation Index Report consists
of a ranking of world economies’ innovation
capabilities and results. Recognising the key
role of innovation as a driver of economic
growth and prosperity, and the need for a broad
horizontal vision of innovation applicable to
developed and emerging economies, the
Global Innovation Index includes indicators
that go beyond the traditional measures of
innovation such as the level of research
and development. Eco-Innovation output/
input is calculated based on three indicators:

Source: compiled by authors

government investments in environmental
and energy research and development, green
early-stage investments and total research
and development personnel.

3. Aim, Methodology and Data
31 Aim

This paper seeks to analyse the green economy
dimension in the context of a circular economy
for countries in the Baltic Sea Region, as one of
the biggest “macro-region” in Europe.

To achieve this aim, two multi-criteria
decision analysis methods such as TOPSIS
(Hwang & Yoon, 1981) and MULTIMOORA
(Brauers & Zavadskas, 2010), are performed.
In the following sub-section are described these
methods. We used secondary data to measure
all the sub-dimensions of green economy
presented in Fig. 2.

8| ERV 2020, xxin, 1
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TOPSIS and MULTIMOORA MCDA methods

TOPSIS MULTIMOORA
Decision matrix for TOPSIS and MULTIMOORA methods
ai1 Ain
A= (a;)= :
A1 Amn
where: a,,, represents alternative value
The normalisation of the criteria
~ Tij Xij
‘r;'] o e———— xij —
n 2 m 2
/ j=1Tij =10

(Byun & Lee, 2005)

(Brauers & Zavadskas, 2012)

where:i=1,...,m;j=1,..,n;

where:j=1,2,...m;i=1,2,..,n

Each criterion should be multiplied by the establish
weight

Values are optimised according to the need
of minimisation/maximisation

V. = W.*r.

i=g i=n
i=1

where:i=1, ...m;j=1,..,n

i=g+1
with i =1, 2, ...; g as the objectives to be
maximized; i=g+1,g+ 2, ...;nas the
objectives to be minimized;

The best hypothetical solution J* and the worst
hypothetical solution V"~

Maximal Objective Reference Point

VE=, Wy, V) = {(maxeFy [ ie 1), (mined/ i€ly)},
® 4 " 4

Vo=, vy, L) = {(minef /iel), (maxof; [ iel,)),
(Podviezko, 2012)

mip i =

(Brauers & Zavadskas, 2010)

where: /| is the set of indices of the maximising criteria;
1, is the set of indices of the minimising criteria.

with |r, = x;| the absolute value if x; is larger
than r, by minimisation

The Euclidean distance to the best and the worst
hypothetical solutions

Reference Point Approach the place of the
significance coefficient

|Siri - sl-xijl

(Brauers & Zavadskas, 2010)

Cumulative criterion

Full-Multiplicative Form

C D, (=12 )
= T =1, .
R T

(Pavi¢ & Novoselac, 2013)

n

i=1
(Brauers & Zavadskas, 2010)

Source: own
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3.2 Green Economy Assessment Based
on TOPSIS and MULTIMOORA
Methods

Multi-criteria Decision Aid is a process of
decision-making where the criteria could
be found out. MCDA methods have a well-
structured framework which helps to determine
the criteria by setting weights and ranks. By the
setting of weights and ranks the importance
of criteria is being assured. MCDA can help to
be well oriented among different alternatives,
which could be grouped, ranked or classified.
TOPSIS and MULTIMOORA belong
to MCDA group, and both methods allow
analysing the data without considering the units
of measurement (Tab. 1). The basic idea of
the TOPSIS method is that the best alternative
would be the closest to the best solution and far
away from the worst solution. In other words,
TOPSIS method measures the distance to
the ideal solution, or the shortest geometric
distance (Sarkar, 2013). Also, the TOPSIS
method includes weights for criterion, requires
a set of alternatives and normalisation.
MULTIMOORA method is widely used by
researches in different study fields, is flexible,
can be quickly adapted to the analysis of
several factors affecting the objective, can
solve multi-criteria questions, can rank the

objectives according the selected indicators
(Brauers & Zavadskas, 2010). The method
does not require complicated mathematical
calculations. It can be easily implemented in
the case of existing different indicators; which
value differs in the meaning of maximisation
and minimisation.

3.3 Research Object Selection and Data

Collection

The Baltic Sea Region was targeted as
‘macro-region’ by the European Commission
in 2009. The European Union Strategy for
the Baltic Sea Region (EUSBSR) is the first
EU strategy for targeting ‘macro-region’.
Eight countries (Sweden, Denmark, Estonia,
Finland, Germany, Latvia, Lithuania and
Poland) participate in the same strategic action
plan of the common region to save the sea and
connect the region. Moreover, the EUSBSR
helps to promote sustainable development of
the region. The statistical data for the period of
2013-2015 of Baltic Sea Region was collected
using the databases: European Statistical
Database (EUROSTAT, n.d.), United Nation
database (UNSD, n.d.) and Organization for
Economic Co-Operation and Development
(OECD, n.d.).

Economic and social indicators of Sweden, Denmark, Estonia and Finland

in 2013
. o Criteria | Sweden | Denmark | Estonia | Finland
# Economic and social indicators
Max/Min 2013 2013 2013 2013
1. | Net official development assistance
(% of GNI) Max 1.01 0.85 0.13 0.54
2. Enwronmentally-r_elated official Max 515 14.26 5.06 218
development assistance
0,
3. Ene_rgy related tax % of total Min 4.42 519 703 4.48
environmental tax
4. | Total environmental tax % of GDP Min 2.36 4.1 2.57 2.93
5. | Total environmental tax revenues Min 5.51 8.90 8.09 6.71
6. | Government investment in
Environmental and Energy Research Max 23.00 30.50 8.10 36.30
and Development (GBAORD)
7. | Global Innovation Index (GllI) Max 61.40 58.30 50.60 59.50
8. | Eco-innovation input Max 184.00 145.00 98.00 220.00
9. | Eco-innovation outputs Max 176.00 184.00 67.00 164.00
Source: own
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Economic and social indicators of Germany, Latvia, Lithuania and Poland

in 2013
i o Criteria | Germany | Latvia | Lithuania| Poland
# Economic and social indicators :
Max/Min 2013 2013 2013 2013

1. | Net official development assistance

(% of GNI) Max 0.38 0.08 0.11 0.10
2. Enwronmentally-r_elated official Max 8.17 219 0.01 734

development assistance

0,

3. Ene_rgy related tax % of total Min 4.46 6.67 5.68 6.66

environmental tax

Total environmental tax % of GDP Min 2.46 2.45 1.64 2.41

Total environmental tax revenues Min 5.34 8.55 6.04 7.53
6. | Government investment in

Environmental and Energy Research Max 23.60 2.80 210 3.00

and Development (GBAORD)
7. | Global Innovation Index (GllI) Max 55.80 45.20 41.40 40.10

Eco-innovation inputs Max 132.00 30.00 39.00 18.00
9. | Eco-innovation outputs Max 164.00 101.00 110.00 54.00

Source: own

The Green economy dimension of the
Baltic Sea Region was collected based on
the economic, social and environmental
aspects. The economic aspect was expressed
by Green investment dimension, analysing
the total Green investment as a percentage
of GNI and Investment in the Environment.
Green investment dimension was represented
as Net Official Development Assistance (%
of GNI) and Environmentally-related Official
Development Assistance. The environmental
aspect was represented by Green fiscal
policy including Environmental taxes and their
percentage of GDP. Green fiscal policy included
Energy-related Tax (as % of total Environmental
Tax), Total Environmental Tax (as % of GDP)
and Total Environmental Tax revenues. The
social aspect was introduced by Technological
development including the development of eco-
innovations and technologies as a progressive
tool towards Circular Economy.

Economic and social indicators of the Baltic
Sea Region in 2013, are shown in Tab. 2 and
Tab. 3, which were used in assessment of
Green Economy Dimension by TOPSIS and
MULTIMOORA methods.

Economic and social indicators of the Baltic
Sea Region in 2014 and 2015 are illustrated
in Tab. 4 and Tab. 5 accordingly, which were
used in assessment of Green Economy

Dimension by TOPSIS and MULTIMOORA
methods. The numbering and maximisation/
minimisation of indicators of Baltic Sea Region
in 2013 presented in Tab. 2 and Tab. 3 remain
the same for all further calculation based on
MULTIMOORA and TOPSIS methods.

According to MULTIMOORA method, the
selected criteria should be normalised and
optimised according to the need of minimisation/
maximisation.

In Tab. 6 are represented optimised values
for Sweden, Denmark, Estonia and Finland
in the period of 2013-2015. In Tab. 7 are
represented optimised values for Germany,
Latvia, Lithuania and Poland in the period of
2013-2015.

4. Results and Discussion

According to the TOPSIS method, the
selected criteria should be normalised and the
best hypothetical solution V* and the worst
hypothetical solution V= should be calculated.
Once the best and the worst hypothetical
solutions are identified, the Euclidean distance
to the best and the worst hypothetical solutions
can be found out. Euclidean distance to the
best and the worst hypothetical solution for
Sweden, Denmark, Estonia, Finland, Germany,
Latvia, Lithuania and Poland in the period

1, XXIIl, 2020 EM 1
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Economic and social indicators of the Baltic Sea Region in 2014

4 Sweden | Denmark | Estonia Finland | Germany | Latvia | Lithuania| Poland
2014 2014 2014 2014 2014 2014 2014 2014
1. 1.09 0.86 0.14 0.59 0.42 0.08 0.10 0.09
2. 7.23 6.51 8.77 2.18 5.89 217 0.10 0.36
3. 4.1 4.71 7.20 4.44 4.35 7.24 5.75 6.93
4. 2.20 4.00 2.70 2.90 2.04 2.67 1.69 2.57
5. 5.18 8.12 8.28 6.62 5.20 9.21 6.13 8.02
6. 23.00 27.20 8.50 36.90 24.10 2.70 2.00 3.60
7. 62.30 57.50 51.50 60.70 56.00 44.80 41.00 40.60
8. 133.00 464.00 74.00 182.00 137.00 38.00 43.00 41.00
9. 154.00 155.00 36.00 167.00 168.00 85.00 47.00 52.00
Source: own

of 2013-2015 were calculated. The result
of Green Economy Dimension assessment
in the context of Circular Economy in Baltic
Sea Region in 2013, using TOPSIS and
MULTIMOORA MCDA methods, is illustrated in
Figure 3. According to Fig. 3, the closest rank
to the centre shows the highest evaluation of
Green Economy Dimension in the context of
Circular Economy.

According to MULTIMOORA results, the
highest rank received Sweden, Denmark and
Germany, while the lowest rank received Poland
Latvia and Lithuania. By the result of TOPSIS
method, the best result of Green Economy
Dimension in 2013 had Sweden, Denmark and

Finland, while the weakest were Poland Latvia
and Lithuania.

In Fig. 4 are represented results of Green
Economy Dimension evaluation in the context
of Circular economy of Baltic Sea Region
in 2014.

According to MULTIMOORA results the
highest rank received Denmark, Sweden,
and Finland, while the lowest rank received
Lithuania, Latvia and Poland. To compare to 2013
results, Finland and Lithuania improved their
results, while Sweden and Germany rank was
decreased. According to the TOPSIS method,
the highest rank received Denmark, Sweden,
and Finland, while the lowest rank received

Economic and social indicators of the Baltic Sea Region in 2015

4 Sweden | Denmark | Estonia | Finland | Germany | Latvia | Lithuania| Poland

2015 2015 2015 2015 2015 2015 2015 2015
1. 1.40 0.85 0.15 0.55 0.52 0.09 0.13 0.10
2. 9.69 14.51 2.72 2.77 8.35 2.19 0.11 0.43
&, 4.03 4.75 7.16 4.53 413 7.15 5.74 7.00
4. 2.22 3.99 2.75 2.92 1.92 2.70 1.81 2.65
5. 5.14 8.56 8.13 6.65 4.97 9.28 6.24 8.17
6. 20.10 26.00 10.60 38.20 23.30 3.20 3.10 3.90
7. 62.40 57.70 52.80 60.00 57.10 45.50 42.30 40.20
8. 121.00 368.00 78.00 182.00 154.00 43.00 43.00 40.00
9. 160.00 157.00 53.00 190.00 140.00 95.00 59.00 58.00

Source: own

12| M 2020, xxin, 1



Economics

Normalized and optimized values for Sweden, Denmark, Estonia and Finland

using MULTIMOORA method

Sweden Denmark Estonia Finland
# 2013 | 2014 | 2015 | 2013 | 2014 | 2015 | 2013 | 2014 | 2015 | 2013 | 2014 | 2015
1. 0.68 | 069 | 0.77 | 0.57 | 0.54 | 0.47 | 0.09 | 0.09 | 0.08 | 0.36 | 0.37 | 0.30
2. 026 | 049 | 049 | 0.73 | 044 | 0.73 | 0.26 | 0.60 | 0.14 | 0.11 | 0.15 | 0.14
3. 028 | 025 | 025 | 0.32 | 0.29 | 0.29 | 044 | 044 | 044 | 0.28 | 0.27 | 0.28
4. 031 | 0.29 | 029 | 0.54 | 0.53 | 0.52 | 0.34 | 0.36 | 0.36 | 0.38 | 0.38 | 0.38
5 027 | 025 | 025 | 0.44 | 040 | 0.41 | 040 | 041 | 0.39 | 0.33 | 0.32 | 0.32
6. 039 | 040 | 0.35 | 0.52 | 047 | 046 | 0.14 | 0.15 | 0.19 | 0.62 | 0.64 | 0.67
7. 042 | 042 | 042 | 040 | 0.39 | 0.39 | 0.34 | 0.35 | 0.35 | 0.40 | 0.41 | 0.40
8. 0.50 | 0.25 | 026 | 040 | 0.85 | 0.79 | 0.27 | 0.14 | 0.17 | 0.60 | 0.34 | 0.39
9. 046 | 045 | 045 | 048 | 045 | 045 | 017 | 0.11 | 0.15 | 043 | 049 | 0.54
Source: own

Lithuania, Latvia and Poland. To compare to
2013 TOPSIS result, Poland has decreased its
rank, while Denmark improved its result.

In Fig. 5 are represented results of Green
Economy Dimension evaluation in the context
of Circular economy of Baltic Sea Region in
2015.

According to MULTIMOORA results the
highest rank received Denmark, Sweden, and
Germany, while the lowest rank received Latvia,
Poland and Lithuania in the 2015 year. To
compare to 2013 results, Latvia improved their
results, while Sweden, Poland and Lithuania
rank were decreased. According to TOPSIS
method, the highest rank received Denmark,

Sweden, Finland and Germany, while the lowest
rank received Poland, Latvia and Lithuania
in 2015. To compare to 2013 TOPSIS result,
Poland and Estonia have decreased their rank,
while Denmark improved its result.

Circular economy aligns with sustainability
approach and ensures sustainable
development by replacing unsustainable
linear flow model with the cyclical flow of
materials and energy. The economic objective
of circular economy is to reduce the economic
cost of resources and waste to innovate new
environmentally-friendly products and business
models (Korhonen, Honkasalo, & Seppal3,
2018). However, in the current economic

Tab. 7: Normalized and optimized values for Germany, Latvia, Lithuania and Poland
- using MULTIMOORA method

Germany Latvia Lithuania Poland
# 2013 | 2014 | 2015 | 2013 | 2014 | 2015 | 2013 | 2014 | 2015 | 2013 | 2014 | 2015
1. 0.26 | 0.27 | 0.29 | 0.05 | 0.05 | 0.05 | 0.07 | 0.06 | 0.07 | 0.07 | 0.06 | 0.06
2. 042 | 040 | 042 | 0.11 | 0.15 | 0.11 | 0.00 | 0.01 | 0.01 | 0.37 | 0.03 | 0.02
3. 028 | 027 | 026 | 042 | 045 | 044 | 0.35 | 0.36 | 0.36 | 042 | 043 | 0.43
4. 032 | 027 | 025 | 0.32 | 0.35 | 0.35 | 0.22 | 022 | 0.24 | 0.32 | 0.34 | 0.35
5 026 | 025 | 024 | 042 | 045 | 045 | 0.30 | 0.30 | 0.30 | 0.37 | 0.39 | 0.40
6. 0.40 | 042 | 041 | 0.05 | 0.05 | 0.06 | 0.04 | 0.04 | 0.06 | 0.05 | 0.06 | 0.07
7. 0.38 | 0.38 | 0.38 | 0.31 | 0.30 | 0.30 | 0.28 | 0.28 | 0.28 | 0.27 | 0.27 | 0.27
8. 0.36 | 0.25 | 0.33 | 0.08 | 0.07 | 0.09 | 0.11 | 0.08 | 0.09 | 0.05 | 0.08 | 0.09
9. 043 | 049 | 040 | 0.26 | 0.25 | 0.27 | 0.29 | 0.14 | 0.17 | 0.14 | 0.15 | 0.16
Source: own
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model environmentally-friendly technologies
are not always economically beneficial (Ottelin,
Heinonen, & Junnila, 2018). For that reason,
strong environmental economic policies should
be launched to increase the implementation
and investments in environmentally-friendly
technologies.  Furthermore, environmental
regulations  together with  governmental

MULTIMOORA 2013 TOPSIS 2013
Sweden
Sweden
Poland Denmark Poland Denmark
0.238
Lithuania Estonia Lithuania 0.211¢
Latvia Finland Latvig 166 Finland
Germany Germany
Source: own

regulations could be strategically used to
increase the interest in “green” investment
(Pekovic, Grolleau, & Mzoughi, 2018). Banks,
as financial institutions, could influence the
popularity of “green” investments by launching
banking regulation policies aimed to support
“green” investment (Raberto, Ozel, Ponta,
Teglio, & Cincotti, 2019). The banks may

m Green Economy Dimension evaluation of Baltic Sea Region in 2014

MULTIMOORA 2014 TOPSIS 2014
Sweden Sweden
0.121
Polan Denmark Poland Denmark
Lithuania Estonia Lithuania .283 Estonia
0.185
Latvia Finland
Latvia 0430 Finland
Germany 0.144
Germany
Source: own
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m Green Economy Dimension evaluation of Baltic Sea Region in 2015

reduce the green investment gap by lowering
lending requirements and directing credit
towards green sector. Central banks could play
a significant role in shifting towards circular
economy by financing green transformation,
allocating resources toward circular economy
and responding to sustainability challenges.
Central banks could impact investment
decisions including disclosure requirements
and Green Macroprudential Regulation and
directed green credit policy instruments (United
Nations, 2017).

Moreover, green technologies and
innovations could be  stimulated by
environmental taxes (Shmelev & Speck, 2018).
The benefit from the environmental taxes
could occur in the case of reinvesting some of
the revenues of environmental taxes in eco-
innovation and green technologies what would
lead to increase of employment, popularity of
green products and increased efficiency of
technology. Environmental Tax reforms were
implemented in several EU countries including
Sweden, Germany, Denmark and Finland,
which shifted the tax burden from labour
taxation towards taxation of carbon and energy.

Conclusions

The circular economy is based on the synergy
of Economic, Environmental and Social
Dimensions on -micro, -meso and -macro

MULTIMOORA 2015 TOPSIS 2015
Sweden Sweden
0.118
Poland Denmark Poland Denmark
Lithuania: Estonia Lithuania Estonia
0.183 0.183
Latvia Finland Latvia Finland
153
Germany Germany
Source: own

levels. According to the concept of the circular
economy, goods at the end of their lives are
turning material to produce new products.
This process minimises or insures zero waste
of resources. Green economy dimension
can be analysed using the synergy of
Economic, Environmental and Social aspects
and three major groups can be identified:
Green investment, Green fiscal policy and
Technological development.

The Baltic Sea Region was selected to
evaluate the Green economy dimension in the
context of circular economy in the period of
2013-2015. Two MCDA (MULTIMOORA and
TOPSIS) methods were performed. These
methods are suitable for green economy
assessment because the framework can
evaluate different units of measurement.
Additionally, the use of two different MCDA
methods is in the light of getting results that are
more robust by applying triangulation regarding
used method.

According to the MULTIMOORA MCDA
method result, the green economy dimension
in the context of circular economy in the period
of 2013-2015 was ranked by the highest
rank following countries: Denmark, Sweden,
and Germany, while the lowest rank received
following countries: Latvia, Poland and
Lithuania. During the years 2013-2015 Latvia
improved mostly the results of green economy
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dimension, while Sweden, Poland and Lithuania
have decreased in the rank to compare to 2013.

According to TOPSIS method, the green
economy dimension in the context of circular
economy in the period of 2013-2015 was
ranked by the highest rank following countries:
Denmark, Sweden, Finland and Germany
while the lowest rank received Poland, Latvia
and Lithuania by the end of 2015. According to
the TOPSIS results Poland and Estonia have
decreased their rank, while Denmark improved
its result by the end of 2015 to compare to 2013.

The results of two methods used to assess
green economy dimension in the context of
the circular economy are very similar and the
ranking of Baltic Sea Region countries in the
period of 2013-2015 corresponds. By this, the
model can be used to assess green economy
dimension in the context of circular economy
for further scientific research, government
strategic decision making, business processes
and statistics.

This study contributes to the stock of
knowledge in at least in two ways. Firstly, it
is a value-added to the present debate on
sustainability and on the ways to get there.
When it comes at sustainability, scholars have
discussed it along with circular, green and bio-
economy (D’Amato, Droste, Winkler, & Toppinen,
2019; D’Amato, Korhonen, & Toppinen, 2019;
Gregorio et al., 2018). The use of the triangulation
technique by employing two different methods to
achieve our aim, give extra credits to this paper.

Even though the aim of the paper was
achieved, there are some limitations in the
current research. Firstly, circular and green
economy are relatively new concepts in the
field of study (Kirchherr et al., 2017). It led to the
fact that green economy might be measured
differently from how was proposed in this paper.
Secondly, we used secondary data covering the
years from 2013 to 2015. More extended time
series may provide a better picture of getting
towards sustainability through green economy
perspective.
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