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PRACTICAL APPROACH TO CIRCULAR ECONOMY IMPLEMENTATION

MPAKTUYHMIA NIIXLI IO PEAJIBALL HUPKY/ISIPHOI EKOHOMIKH

The paper is an attempt to presents a practical approach to implementation of circular economy requirements. The
article consists of two parts. In the first part the issue of circularity, as well as, circular economy definitions are presented.
In this part the Author conduct the cluster analysis of circularity for all European Union's countries. In the analysis
the Eurostat data concern circularity were used. The result of the analysis allowed to present differences between the
countries in the field of circularity. In the second part of the article a circular public procurement idea was present, as well
as, the criteria using during that tenders and an example of conducted procedure in one of the EU country.

European Commission recommend a set of indicators for assess the different aspects of circularity in Europe. The
indicators are divided into four groups: (1) Production and consumption, (2) Waste management, (3) Secondary raw
materials and (4) Competitiveness and Innovation. Observing the changing approach to the issue of ecology and care
for our planet, one can also notice the changing awareness of users. They have a real impact on what is happening in
the environment, but the strength of their impact depends primarily on the scale of efforts, i.e. the number of people who
undertake such activities or become involved in their implementation.

Circularity seems to be one of the most important practical approach to implementation the concept of sustainable
development. However it is quite new and not clearly defined, this topic affects increasing actions taken by the countries
which want to protect limited natural resources. The process of reusing them is one of the obvious solution for the problem
of global waste and pollution.

Key words: circular economy, sustainable development, taxonomic methods, cluster analysis, circular public
procurement.

Hayxosa cmamms € cnpoboro npedcmasumu npakmudnuil nioxio 00 6UKOHAHHA 8UMO2 YUPKYIAPHOL ekoHomiKu. L]
nyonikayis ck1a0acmucs 3 060X YaCmMuH. Y neputiti 4acmumi ny6fm<azm NPOAHANIZ06AHO NOHAMIMNA MG IMICI YUPKYAAD-
HOCMI, @ MAKOIC O0CNIONCEHO GUSHAUEHHA YUPKYIAPHOI eKOHOMIKU. Y yill yacmuni agmop npogooums KiacmepHull aHanis
yupkynaprnocmi oas eécix kpain €eponeticokoeo Cotosy. B ananisi Oynu euxopucmani oani €spocmanty wjooo yupKyiap-
Hocmi. Ompumanuil pe3yiemanm aHalizy 00360116 NPeoCmasumu iOMIHHOCIMI Midc Kpainamu y cghepi YupKyIapHOCI.
Y opyaiti wvacmuni naykosoi cmammi 6y10 npedcmasieHo YuUpKyiapHy ioer 0epicasHux 3aKynigeib, d maKoxic Kpumepii,
WO BUKOPUCIOBYIOMbCSL NIO 4AC NPOBEOCHHS MEHOEPIs, Ma NPUKIA0 nposedenol npoyedypu 6 00wiil i3 kpain €C.

Bemanosneno, wo €sponeticoka komicis pekomenoye HadIp NOKA3HUKIE OISt OYIHKU PI3HUX ACNeKMI6 YUPKYIAPHOCMI 6
€sponi. Tloxkaznuku nodinaromscsa va womupu epynu: (1) Bupobnuymeo ma cnoxcusanns, (2) I1oeooicenns 3 gioxooamu,
(3) Bmopunna cuposuna ma (4) Konkypenmocnpomoscrnicms ma innosayii. Cnocmepiearouu MiHauguii nioxio 0o numanHs
eKon02ii ma 0021510y 3a HAULOI0 NAAHEMOI0, MOICHA MAKOHC NOMIMUMU MIHAUBICMb 00I3HAHOCMI Kopucmysayie. Bonu ma-
10Mb peanvHull 6NIUE HA Me, WO 6I00Y8AEMbCs 8 HASKOTUWHLOMY CepeiosUwi, ane CUld iX 6nIUsY 3an1exCums Hacamnepeo
8I0 macumanis 3ycuib, MoOmMo KitbKocmi mooetl, SKi 30IUCHI0I0Mb MAKy OisibHiCcmb abo bepyms yuacms y ix 30ilICHEeHHI.

OO6rpyHmosano, Wo YUPKYIapHicmsd € OOHUM 3 HAUBANCIUGTUIUX NPAKMUYHUX NIOX00i8 00 peanizayii Konyenyii cma-
71020 po3eumxy. OOHAK 60HA € 0OCUNMb HOBOIO 1 He YIMKO 8USHAUEHOIO, Y meMd CIMOCYEMbCA NOCUNIeHH Oill, AKI 82#CuU-
8aiomb Kpainu, sAKi Xo4yms 3axucmumu oomedceni npupooni pecypcu. Ilpoyec ix hosmopHo2o UKOPUCIAHHS € OOHUM i3
0UeBUOHUX pileHb npobiemu 2100aIbHUX 8i0X00i8 ma 3a0pyOHeHHs.

Knrwouosi cnosa: yupkynapua ekoHomika, cmanuii po3gumox, makCoHOMi4Hi Memoou, KiacmepHull aanis, YupKyIapHi
OepaicasHi 3aKyni6ii.

Introduction. Nowadays, circular economy is one
of the most important practical approach used to apply
in sustainable development concept implementation.
For the first time the term circular economy was used
by David Pearce and R. Kerry Turner in 1990 in their
book entitled “Economics of Natural Resources and the
Environment” (Pearce & Turner, 1990). They explained
this concept as a integral part of economic system,

where production, consumption of goods, capital goods
and resources are the inputs and ignore of environment
affects its linearity. Instead of this, circularity is an effect
of taking into consideration such dimensions as: wastes,
the Laws of Thermodynamics, entropy phenomenon and
possibility of recycling. In effect the whole economic
system could be closed and many of our resources are
safe and use once again.
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For last three decades many scientists have
taken and effort to create one common definition
of circular economy which could be apply not only
as a theoretical consideration but used in practice,
especially in measurement process. Till 2017, in
subject literature approximately 214 definitions have
been existed. They were analysed and described by
Julian Kirchherr, Denise Reike and Marko Hekkerts
(2017). The most common definition of circular
economy assumes that, it is a closed loop economy
that does not generate excessive waste and whereby
any waste becomes a resource (Geisendorf & Pietrulla,
2018). The more deepen and more complex definition
of circular economy is the following: circular economy
is the manifestation of a paradigm shift, and it will
require changes in the way that society legislates,
produces and consumes innovations, while also using
nature as inspiration for responding to societal and
environmental needs (Prieto-Sandoval et al., 2017).
The last one based on sustainable development concept
and its three dimensions (pillars): society, environment
and economy (Diaz-Sarachaga, et al. 2018). Back to the
definition proposed by Prieto-Sandoval, e al. (2017) in
their paper they elaborated their own coherent concept
which consist also the definition adopted in the present
paper. The circular economy is an economic system
that represents a change of paradigm in the way that
human society is interrelated with nature and aims to
prevent the depletion of resources, close energy and
materials loops, and facilitate sustainable development
through its implementation at the micro (enterprises
and consumers), meso (economic agents integrated in
symbiosis) and macro (city, regions and governments)
levels. Attaining this circular model requires cyclical

and regenerative environmental innovations in the way
society legislates, produces and consumes.

1. Circularity of economy

Circularity of economy is related with closing the
loops. Intuitive approach to this topic is related to the
economy in the shape of a circle. That is why circular
economy 1s named also as: cradle-to-cradle, closed
supply chains or closed-loop supply chains. It is worth
to underline, that other words related with this topic
are: blue economy, reverse logistics, industrial ecology,
performance economy, natural capitalism, biomimicry,
and regenerative design (Geisendorf & Pietrulla, 2018).

Circularity is also an effect of “thinking change”,
which requires using the resources as effective as we
can. It is focused not only on waste management or limit,
but firstly — on reduce, reuse or recycle of used materials
or natural resources. This 3R’s approach (Reduce, Reuse
and Recycle) which is typical for circular economy and
which is opposite to traditional approach related with
linear economy (take, make, and waste or take, make,
use and dispose). The 3R’s approach has been developed
into “more R’s”, e.g. 9R (starting from Refuse as R0; then
R1 — Rethink, R2 — Reduce, R3 — Reuse, R4 — Repair,
R5 — Refurbish, R6 — Remanufacture, R7 — Repurpose,
RS — Recycle, R9 — Recover) (Kirchner et al., 2017,
Manickam & Duraisamy, 2019).

In subject literature, the Authors noticed, that
circular economy is not precisely defined, because
of many aspects and dimension of this concept. As
was mentioned above, circular economy is related
with both the waste management and natural resource
protection. But those perspectives are not the only ones.
G.D.A. Galvao et al. in their article (2018), mention
the other topics, i.a.: sustainability, industrial ecology
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Fig. 1. Mean, standard deviation and minimum & maximum value
of circular material use rate in 28 European Union’s countries

Source: Eurostat
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or eco-design, cleaner production or product service
systems, eco-innovations, etc. Due to this fact, the direct
measurement of circularity of the economy is difficult.
European Commission recommend a set of indicators for
assess the different aspects of circularity in Europe. The
indicators are divided into four groups: (1) Production
and consumption, (2) Waste management, (3) Secondary
raw materials and (4) Competitiveness and Innovation.
Among that indicators, the most appropriate one to assess
circularity of the economy is: Circular material use rate.
The Figure 1 shows the mean of circular material use rate
(which could be recognized as circularity indication) for
all EU countries since 2010 (the first available data).

It is observed, that the range between countries
(also considered as standard deviation value and as
minimum-maximum range) is increasing in the last
year of analysis (2016). The differences between the
countries are the results of different approach to the
circular economy matters, different stage of economical
development, as well as different implemented approach
to practical action in this fields. Based on Eurostat data,
the cluster analysis could be conduct. A multivariate

comparative analysis method with using Ward’s method
(an agglomerative hierarchical clustering procedure)
allowed to assess the clusters of countries similar in
circularity (Grabinski, 1992). In effect a connection
tree (which is also called the dendrogram) illustrated
subsequent connections of higher and higher order
groups was prepared (Figure 2).

The cut-off point was marked for the value 30. It
allows to group the countries into 5 clusters depends of
the level of circularity (from the highest to the lowest).
The first cluster (the highest value of circularity)
consists on by only one country — the Netherlands.
To the second cluster (the higher value of circularity)
belongs the following countries: Belgium, Italy, France
and United Kingdom. In the third one (the moderate
value of circularity) there are: Czechia, Hungary, Malta,
Denmark, Austria Slovenia, Sweden and Spain. To
the fourth cluster (lower value of circularity) belongs:
Germany, Estonia, Finland, Poland, Luxembourg. The
fifth cluster (the lowest value of circularity) consists on:
Bulgaria, Latvia, Ireland, Greece, Romania, Cyprus,
Portugal, Croatia, Lithuania, Slovakia. Table 1 presents
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Fig. 2. Tree Diagram for circularity
in 28 European Union’s countries

Source: own elaboration on Eurostat data

Table 1

Descriptive statistics for the clusters

Cluster Mean value for the cluster Standard deviation of mean value for the cluster
The highest value 26,57 0
The high value 16,29 1,17
The moderate value 12,05 2,01
The lower value 7,42 1,09
The lowest value 2,68 1,02

Source: own elaboration on Eurostat data
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the distance between the mean value of circularity
between these countries during the analysed period.

To the first group belongs the country with the highest
value of circularity. The Netherlands is a promoter of
circular behaviour among society. To the second group
belongs the countries with the value of circularity higher
than mean value for EU. The third cluster consists on
the countries which value of circularity is approximately
the same as the mean for the whole EU. The fourth
cluster consists on the countries reached the value of
circularity lower than mean for EU, and to the last one —
the fifth — the countries which reached the lowest value
of circularity.

2. Practical implementation of circular economy

Thinking about implementing the circularity into
practice, it is needed to understand the specificity of
taken effort. Observing the changing approach to the
issue of ecology and care for our planet, one can also
notice the changing awareness of users. They have a real
impact on what is happening in the environment, but the
strength of their impact depends primarily on the scale
of efforts, i.e. the number of people who undertake such
activities or become involved in their implementation.
Mentioned definition prepared by Prieto-Sandoval et
al. (2017) can therefore be concluded that if we want
to change something, we must do it on a large scale.
A single action, though noble, will have no effect. The
question may be asked: So how do we approach the
topic of implementing the idea of a circular economy?
It can be conducted through information campaigns and
raising awareness, but in my opinion, specific actions at
various administrative levels can bring positive effects.
An example of this can be public procurement carried
out using circular economy criteria. In this place it is
needed to be underline that in the subject literature
and in the practice we differentiate three kinds of
“environmental” procurements: (1) Sustainable Public
Procurements — SPP; (2) Green Public Procurements —
GPP; and (3) Circular Public Procurements — CPP. The
first group (SPP) is the process by which the purchasing
party seeks to achieve the appropriate balance between
the three pillars of sustainable development (European
Commission, 2019). This procuring process is referred
to both goods, services and works. The second
one — GPP — are related with a broader approach to
sustainability in the operations conducted by public
authorities. In this procurement process public procurers
tries to order those goods, services or works which have
a reduced environmental impact, not only a the stage of
their production but during the whole lifespan of their
using. The last one group — CPP — consists on these
tenders procedures allows to ensure that, at the end of
their service life or useful life, products or materials
will be re-used effectively in a new cycle (European
Commission, 2017).

According to the Circular public procurement, it seems
that there are no such provisions in the law. In example, in
Poland the Public Procurement Law applies the rule, that
during the preparation of the description of the subject of
the contract, it should include performance or functionality
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requirements, including environmental ones. It allows
these aspects to be taken into account in tender procedure.
It is worth to mention, that there are more references to
environmental aspects in the abovementioned Act. In
some publications there are a proposition of the set of
criteria for circular public procurement. l.e.: durability
(criteria: requiring quality and durability standards or
demanding a minimum guarantee and availability of
spare parts), resource efficiency (criteria: setting criteria
for use of electricity in the use phase or setting criteria
for fuel consumption), reuse (criteria: demanding delivery
of products in reusable transport packaging), refurbish/
retrofitting (criteria: retrofitting of building appliances
through energy service contracts or refurbishment of
furniture), recycling (criteria: demanding the use of
low or no harmful materials and products to improve
the recyclability of the products themselves and their
packaging or demanding that products can be dismantled
for recycling), buy recycled (criteria: purchase
of textiles with recycled fibres, recycled paper etc. or
require a minimum of recycled material in packaging)
(Jones et al., 2017).

Good example of practical approach to the public
procurement conduction is the procedure conducted
by the city of Plavinas (Latvia) which concerned the
tender for catering services at the gymnasium (European
Commission, 2018). In this tender, in addition to
the price, the selection criteria also referred to:
(1) nutritional quality, (2) follow a healthy diet, (3) the
number of certified products on the menu (especially
organic), (4) environmentally friendly transport (below
50 km), (5) participation in the “School fruit” program.
As a result of this order, students received appropriate
meals consisting of, among others, seasonal fruit and
vegetables and organic milk (at least 50%). Meals were
served without the use of disposable plastic containers,
and services were evaluated twice a year by students.
One of the requirements was for waste management.
In this order, the service provider was responsible
for sorting waste (biological, packaging and other)
according to the instructions of the waste collection
manager. The supplier also had to draw up a list of waste
generated in the kitchen and catering every six months,
analyze and agree an action plan on reducing waste with
the contracting party.

Conclusions. Circularity seems to be one of the most
important practical approach to implementation the
concept of sustainable development. However it is quite
new and not clearly defined, this topic affects increasing
actions taken by the countries which want to protect
limited natural resources. The process of reusing them
is one of the obvious solution for the problem of global
waste and pollution. Effective approach to implement
circularity as a normal standard requires adopt coherent
procedures, obligatory for all actors of the economy,
especially — public ones. In this field popularisation of
circular public procurement, as well as other types of
green procurement allows to ensure that public actions
will be environmental friendly and build the new attitude
to doing the business.



HaykoBO-npakTn4Huin XXypHan «EkonoriyHe npaso». Bunyck 3, 2019

References:

1. Diaz Sarachaga J.M., Jato Espino D., Castro Fresno D., (2018), Is the Sustainable Development Goals (SDG) index an
adequate framework to measure the progress of the 2030 Agenda?, Sustainable Development, Vol. 26, pg. 663—671. URL:
https://doi.org/10.1002/sd.1735.

2. European Commission, (2019), Public procurement for a circular economy. Good practice and guidance, on-line
document: URL: https://ec.europa.eu/environment/gpp/pdf/Public_procurement circular_economy_brochure.pdf (available:
25.01.2020).

3. European Commission, (2018), Circular catering services for the Plavipu Gymnasium, GPP In practice, Issue no. 85,
December 2018 on-line document: URL: https://ec.europa.eu/environment/gpp/pdfinews_alert/Issue_85 Case Study 165
Plavinu.pdf (available: 25.01.2020).

4. European Commission, (2019), Green and Sustainable Public Procurement, on-line document: URL: https://ec.curopa.
eu/environment/gpp/versus_en.htm (available: 25.01.2020)

5. Galvao G.D.A., de Nadae J., Clemente D.H., Chien G., da Carvalho M.M., (2018), Circular Economy: Overview of
Barriers, Procedia CIRP, Vol. 73, pg. 79-85. URL.: https://doi.org/10.1016/j.procir.2018.04.011.

6. Geisendorf S., Pietrulla F., (2018), The circular economy and circular economic concepts — a literature analysis and
redefinition, Thunderbird International Business Review, Vol. 60, Issue 5, pg. 771-782. URL: http://dx.doi.org/10.1002/
tie.21924.

7. Grabinski T., (1992), Metody taksonometrii, Krakow: Wyd. Akademii Ekonomicznej w Krakowie

8. Jones M., Sohn 1.K., Lysemose Bendsen A.-M., (2017), Circular Procurement Best Practice Report, ICLEI — Local
Governments for Sustainability, European Secretariat

9. Kirchherr J., Reike D., Hekkerts M., (2017), Conceptualizing the circular economy: An analysis of 114 definitions.
Resources, Conservation & Recycling, Vol. 127, pg. 221-232. URL: http://dx.doi.org/10.1016/j.resconrec.2017.09.005

10. Manickam P., Duraisamy G., (2019), 4 - 3Rs and circular economy, Processing, Manufacturing, and Design. The Textile
Institute Book Series, pg. 77-93. URL: https://doi.org/10.1016/B978-0-08-102630-4.00004-2

11. Pearce D., Turner R.K., (1990), Economics of Natural Resources and the Environment. Baltimore: Johns Hopkins
University Press.

12. Prieto-Sandoval, V., Jaca, C., Ormazabal, M. (2017). Towards a consensus on the circular economy, Journal of Cleaner
Production, Vol. 179, s. 610. URL: https://doi.org/10.1016/j.jclepro.2017.12.224.

55



