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Anomauia. Lupxynapna exonomiuna mooens (CE) — ye Hogimua napaouema 100cmea, aKa 30a€mvpCsl
HeMUHYYOIO OJii CMEOPEHHA CMAN020 YNPAGIIHHA Pecypcamu 0N HAWO020 MAatOymHubo20 6 YCix
CeKmopax eKOHOMIKU, OCOONUBO 8 NPOMUCTIO8OMY GupobHuymei. Taki oucyuniinu, K NPOMUCIO8A
€KOJI02i5, 82iCe NPOIUNIU CEIMIIO HA BANCIUBICIb 8I0MBOpeHHA abo adanmayii NPUPOOHUX eKOCUCmeM )
NPOMUCTIOBUX 30HAX MA NAPKAX, NPUKIAOOM Y020 € eKONPOMUCIOGI NAPKU, WO NOUUPIOIOMbCA Y
6cboMy ceimi. Y bazamvbox uacmuHax ceimy YUpKVISAPHA eKOHOMIKA He MIilbKU SUHUKAE SIK
meopemuyHa KOHYenyisi, aie maKoxlc iHmezpyemubcs 8 npoyecu Gopmy8anis NONIMUKU ma nPaKmuxy.
Lupkynspna exonomika maxodxc Mmodce OYMuU albMePHAMuo0 mpaouyiinum — JIHIUHUM —
EeKOHOMIYHUM cucmemam y anobanvromy macumabi. €sponeticoxuti Cowos pobums piutyuutl KpoK y
YbOMY HanNpiMKy, K i 6azamo iHwux Kkpaix, sxmouarouu Cnoayueni Ilmamu ma Kumai. Kumail ¢
OOHUM 13 HAUBIOOAHIWUX NPOMOYMeEPI8 Yici Kouyenyii, 0e Mu MOMCeMO 2080pumu Npo NOIMUYHe
BNPOBAONCEHHS YUPKYIAPHOT eKoHoMiuHOi modeni 3 1990-x pokis. V kpaini exchonenyianvHo 3pocmae
KilbKiCmb  NIIOMHUX NPOEKMi6 YUPKYIAPHOI eKOHOMIKU. Bnpoeadocyiouu mooenb yupKyiApHOi
exonomiku, Kumail posmipkogye Hao cknaduumu npodremamu Oyxce weuoxoi iHoycmpianizayii ma
eKOHOMIYHO20 3pocmaHuA. Haozeuuailino yenumpanizoganutl  nomimuunuti  pescum  Kumaro,
BUKOPUCIOBYE MEMOOU «38epXy 6HU3», AKi, Hemodciueo peanizyeamu ni 6 €C, ui ¢ CIIA, ane
HOMPIOHO 6UBYAMU CKOPIWE CUCIEMHE MUCIEHHS Kpy2000icy, a He KOHKpemHi naanu ma kpoku. L
cmamms MA€ HA Memi NPOAHANi3y8amu, 4OMYy YUPKYIAPHA eKOHOMIKA € GU2IOHUM RIOX000M Ol
APOMUCTIOBUX 00 €KMIB, HOMY MU MOMCEMO CMEEPOICYBAMU, WO KUMANCLKA NPAKMUKA € Oyice
VHIKAIbHOIO Ma Cneyugiunoio y anodaibHoMy HOPIGHAHHI, | AKI MOXNCYMb Oymu NOMeHYiuHI YypOKU Yu
MoOeni, AKi [HWI KpAiHu 4y pecioHu MONCYMb 6USUUMU MA IMNJIEMEHMy8amu ) 61ACHY eKOHOMIKY.
Memoodonozis, sixa euxopucmosgysaiacs nio 4ac 00CH0JHCeHb, OA3YEMbCA HA 02715101 OCMAHHBLOT
MIDCHAPOOHOT Aimepamypu ma HAYKOSUX O00CHIONCEHb, WO000 HAUKPAWOI NPAKMUKU YUPKVASPHOL
€KOHOMIKU, 4 MAKOXHC HA KOHKPEeMHUX NPpUKIaoax i cmamucmuynux oanux Kumaio.

Knrouoei cnosa: yupxynapna exonomixa, exoindycmpianvui napku, Kumai, nizomui npoexmu,
NAGHYBAHHS, CIAle NPOMUCILO08e BUPOOHUYMEBO.

JEL Classification: E17, E69, F40.

Absztrakt. A korkords gazdasagi modell az emberiség daltal ujonnan (ijra) felfedezett paradigmaja,
amely elkeriilhetetlennek tiinik jovonk femntarthato erdforras-gazdalkodasanak megteremtéséhez, a
gazdasag minden szektordban, kiilondsen az ipari termelésben. Az olyan tudomdnyagak, mint az ipari
kornyezetvedelem, mar ravilagitottak a természet alapu oOkoszisztemdak mdsolasanak vagy
adaptaldasanak fontossagdara az ipari dvezetekben, parkokban, lasd példaul a vilagszerte terjedd
okoipari parkokat. A vilag szamos részén a korkords gazdasag nemcsak elméleti fogalomként jelenik
meg, hanem a politikaalkotasi folyamatokba és a gyakorlatba is beépiil. A korkords gazdasag globalis
szinten is alternativdja lehet a hagyomdnyos — linedris — gazdasdagi rendszereknek. Az Europai Unio
erételjes 1épést tesz ebbe az irdnyba, akdrcsak sok mds orszdag, koztiik az Egyesiilt Allamok és Kina.
Kina ennek a koncepcionak az egyik legelkotelezettebb hirdetdje, ahol a korkords gazdasagi modell
1990-es évektol kezdodo politikai mainstreamingjérol beszélhetiink. Az orszdgban exponencialisan
novekszik a korkoros gazdasagi kisérleti projektek szama. Kina a korkoros gazdasagi modell
megvalositasaval a nagyon gyors iparosodas és a gazdasagi novekedés osszetett problémdira
reflektal. Egy olyan szélsoségesen centralizalt politikai rezsim, mint Kina, feliilrél lefelé iranyulo
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modszereket alkalmaz, amelyek megvaldsitisa az EU-ban és az USA-ban lehetséges lenne, hanem
inkabb a rendszerszintii korforgas mikéntjét kell tanulmanyozni a konkrét tervekkel és lépésekkel
ellentétben. Ennek a cikknek az a célja, hogy elemezze, miert elonyos a korkords gazdasag az ipari
telephelyeken, miért allithatjuk, hogy a kinai gyakorlat globalis osszehasonlitasban nagyon egyedi és
specifikus, és mik lehetnek azok a lehetséges tanulsagok vagy mintak, amelyeket mds orszdagok vagy
régiok tanulmanyozhatnanak és implementalhatnak. A szerzo altal alkalmazott modszertan a korkoros
gazdasag legjobb gyakorlataival foglalkozo legujabb nemzetkozi szakirodalom attekintésén, valamint
konkrét esettanulmanyokon és Kinabol szarmazo statisztikai adatokon alapul. A madr meglévd és
publikalt modellek alapjan vitathatatlanul megallapithato, hogy a kinai gyakorlat nagyon progressziv,
azonban a kisérleti és demonstrdacios projekteknek tobb gyenge pontja is van, elsésorban az érintettek
bevonasanak alacsony szintje valamint a cooperdcios halozat terhelése miatt.

Kulcsszavak: korkorés gazdasag, okoipari parkok, Kina, kisérleti projektek, tervezés, fenntarthato
ipari termelés.

Abstract. The circular economic model is a newly (re)discovered paradigm by the humanity which
seems to be inevitable in order to create a sustainable resource managment for our future, in all
sectors of the economy, especially in industrial production. Disciplines such as industrial ecology
have already shed the light on the importance of copying or adapting nature-based ecosystems in
industrial zones, parks, see e.g., the worldwide spreading eco-industrial parks. In many parts of the
world, the circular economic is not only emerging as a theoretical concept, but is also being
integrated into policy-making processes and practice. The circular economy can also be an alternative
to traditional — linear — economic systems on a global scale. The European Union is making a strong
move in this direction, as are many other countries, including the United States and China. China is
one of the most committed promoters of this concept, where we can talk about the political
mainstreaming of the circular economic model since the 1990s. The country is having an
exponentially increasing number of pilot projects for circular economic. By implementing the circular
economic model, China is reflecting on the complex problems of the very rapid industrialization and
economic growth. An extremely centralised political regime like China is using top-down methods
which may not be possible to implement neither in the EU nor in the US, but it is rather the system-
level thinking of circularity which must be studied, not the concrete plans and steps. This article aims
to analyse why circular economy is a beneficial approach to industrial sites, why we may state that the
Chinese practice is very unique and specific in a global comparison, and what might be the potential
lessons or patterns other countries or regions could study and interprete. The methodology applied by
the author is based on the review of recent international literature available on the best practices of
circular economic, as well as concrete case studies and statistical data from China. Based on the
already existing and published models, it is undebated that the Chinese practice is progressive in
quantitative terms, however, there are several weak points of the pilot and demonstration projects,
mainly regarding the lowel level of involvement of stakeholders (park managment and business
actors) and the density of cooperation networks.

Keywords: circular economy, eco-industrial parks, China, pilot projects, planning, sustainable
industrial production.

Introduction. The model of circular economy is an important paradigm for
sustainable development and at the same time development policy, which seeks to
achieve a closed chain and cyclicality of material and resource flows and to extend the
useful life of products. The key elements of the model are resource efficiency, a low-
carbon economy and sustainable waste management, production and consumption
systems [19, pp. 76-91].

In many parts of the world, the CE is not only emerging as a theoretical concept,
but is also being integrated into policy-making processes and practice. The circular
economy can also be an alternative to traditional — linear — economic systems on a
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global scale. The European Union is making a strong move in this direction, as are
many other countries, including the United States and China [3, pp. 5-9].

The most important features of the CE model are the life-cycle approach, resource
efficiency, the use of renewable energies, recycling and sustainable waste management
[11, p.59]. The life-cycle approach set out in the circular economy model means much
more than the purely material recycling of a product, as the aim here is to keep the
added value and quality of the product for as long as possible, only then recycling it
into its material and then converting it into energy (e.g., generating thermal energy
through incineration) and finally landfilling [S5, pp. 759-761]. As a result, the time
spent in the economic cycle can be significantly increased, which can result in a vast
amount of resource savings. A further aim of the CE concept is to promote social and
economic sustainability in addition to the environmental dimension. The most
important gains and benefits in the three areas can be summarized as follows [10, pp.
809-823]:

- environmental dimension: reduced use of raw materials; less waste generated;
lower emissions; higher resource efficiency through re-use and the use of renewable
energies.

- economic dimension: energy cost savings; the creation of new economic
activities and forms of employment; lower waste management costs; saving on
pollution costs; reduction of impairment.

- social dimension: increased networking within communities; encouraging
participation in community processes; the development and transmission of conscious
consumer attitudes; growth of social capital.

Literature Review. While examining the implementation possibilities of the
circular economic model, we can find a very well-developed argument that the general
upscaling, application and development of the CE concept can be very effectively
supported by industrial ecology, and the two can strengthen and complement each
other both theoretically and practically. These correlations are discussed in detail in a
number of related literatures, including the work [1]. The extremely extensive
literature on industrial ecology and industrial symbiosis has been evidence since the
second half of the 1980s that modeling and copying natural material and resource
flows and waste-free operating processes in industry is an opportunity and a necessity
so that we can prevent the overexploitation of our finite resources and pollution, and
create the conditions for sustainable development — see, among others, the classic
works, such as [4, pp.1-10] and [6, pp. 144-152].

The laws of industrial ecology are based on the analogy of mutually beneficial
resource exchanges and shares that can be discovered everywhere in nature [8, pp. 29-
38], and from this we can deduce the solutions that serve to create and maintain the
cycle. Industrial ecosystems can be promoters and tools for the application of the
circular economic model, and the close logical links between the two concepts are well
illustrated e.g., by the research [1, p. 170]. Their study is based on a systematic
literature review which aimed to examine the co-occurrence of the concepts of
symbioses, industrial ecosystems and eco-industrial parks in the case of articles and
studies published up to 2016. A complex bibliographic analysis of about 110 matches
confirms the correlations, and the co-occurrence of the above concepts and the very
large number of cross-references also show that industrial ecology provides very
serious theoretical added value to the CE model. Another important finding of the
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research is that it has shown that the most common case studies on CE and IS are
related to China, with the incidence of Chinese case studies being extremely high,
significantly higher than in any other country [1, p. 170].

The so-called industrial parks which have developed and spread all over the world
in recent decades, can be an excellent empirical field for the joint study of
environmental, economic and social sustainability and the practical feasibility of the
circular economic model. The analysis of the industrial parks operation from a
sustainable development and environmental point of view can provide important
experience and scientific results, as they focus not only on the production structure of
the individual companies present, but also on spatial planning, networking,
local/regional government actors and even the aspects of the population.

The term ’eco-industrial park’ (EIP) has been used since the 1990s. This concept
refers to a facility that is created and operated on the basis of innovation, innovative
environmental solutions and concepts, thus contributing to the renewal of traditional
industrial sectors and creating high added value in both the economic and social
dimensions with sustainability in mind. In the case of eco-industrial parks, site
selection is a complex process: in addition to good accessibility and obvious
consideration of transport infrastructures, aspects such as environmental and resource
management or the protection of ecosystems also emerge. Based on all this, it can be
said that the concept of eco-industrial parks can be interpreted essentially as part of (or
in response to) sustainable spatial planning, and in all its elements it carries the most
important objectives of the circular economic model [2, pp. 331-349].

Purpose of the study. The main purpose of this study is to analyse why circular
economy can be a beneficial approach to industrial sites, why we may state that the
Chinese practice is very unique and specific in a global comparison, and what might
be the potential lessons or patterns other countries or regions could study and
interprete. The methodology applied by the author is based on the review of recent
international literature available on the best practices of CE, as well as concrete case
studies and statistical data from China.

Research results and discussions.

A global leader in CE - The case of China. he Chinese circular economy model
generally takes a broader perspective, focusing on the complexity of pollution,
encompassing many other dimensions in addition to waste and resource issues,
reflecting on the complex problems of very rapid industrialization and economic
growth. In China, the political mainstreaming of the circular economic model since the
1990s has made the country's economy growing steadily and at a very rapid pace, and
the new model would alleviate the severe and growing environmental burden it causes
[14, p. 832].

The application of the circular economic model in the case of China also has a
very relevant urban-rural division dimension, as one of the biggest challenges for the
country is the increasing extent of urban and industrial areas. This issue is also
relevant in Europe or the US, but it does not go as far as Chinese metropolitan areas
with a population of more than ten million. Also, in terms of spatiality, there are
numerous samples or pilot settlements in China, with the so-called eco-industrial
parks, etc. where CE is sought to be implemented in a homogeneous form, within a
given well-defined geographical or economic unit [9]. Of course, there are many
similar initiatives in Europe, but the way they are implemented is less well-structured
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and systemic than in China — even if there are Member States that are at the forefront
of implementing the circular model and often demonstrate their good practices through
successful pilot projects.

The case of China is special in many respects by the planned management system
operating in the country, in which the so-called five-year plans set the standards to be
met by the economy, including, of course, even CE implementation targets and
indicators. In 2015, the National Statistical Office developed an indicator system
specifically related to the circular economy, which includes e.g., sulfur dioxide
emissions or water use per unit of GDP [20, pp. 163-173].

In their 2016 article, John A. Matthews and Hao Tan [12, pp. 440-442] emphasize
that China is now the number one polluter on a global scale, while also leading the
way in innovative management of environmental problems and the application of new
technologies. This duality has defined the Chinese interpretative framework for
sustainable development since the early 2000s. Statistics of 2011 highlight the huge
gap in raw material consumption between China and its successor OECD countries:
the country’s raw material demand is higher than that of the other 34 OECD countries
combined.

Both the use of raw materials and the amount of industrial waste generated testify
to significant waste and inadequate energy efficiency. Of course, this phenomenon
poses a huge environmental threat, as e.g., landfill is in many cases almost
mountainous in size and can cause natural disaster. The central government has
adopted a wealth of system-wide reforms, new rules, and measures over the past 15-20
years to improve the energy efficiency and sustainability of the Chinese economy [21,
pp. 187-202].

It is important to note that the already strong spatial concentration of industrial
activity (more than half of the production takes place in industrial parks and zones) has
a positive effect on the transformation, as the developments focus specifically on these
units. China’s industrial parks are entities of such size and importance as potential
symbiosis of thousands of companies through which circular economic packages or
eco-industrial developments can indeed generate significant change. Matthews and
Han [12, pp. 440-442] argue that such dimensions do not appear anywhere else in the
world, nor do complex, systemic environmental-economic ambitions like in China.

In the case of China, the CE model and the pursuit of environmental sustainability
have been an integral part of public economic and industrial development strategies
since the beginning of the 2000s, so the literature reviewed here serves to analyze
policy at the national level. In any case, China’s industrial parks can be said to be key
elements in the country’s exponentially growing economic and production
performance. Data for 2013 reported about three hundred industrial parks in China. Of
course, not all three hundred facilities function as eco-industrial parks, but most of
them are operating as so-called pilot or demonstration projects already mentioned
above. The number of parks where some complex transformation process has started
towards the implementation of the EIP is approaching one hundred, and these projects
also serve as an extremely important platform for innovation and design as well as an
empirical ‘experimental base’. Case studies show that significant improvements have
been achieved in the use of water and raw materials as well as waste emissions in the
industrial parks studied [17, pp. 6325-6331].
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Over the past decade, the Chinese government has also clearly recognized and
assessed that the application and implementation of the circular economic model as a
national strategy is the only alternative for China — with a strong focus on the
dominant element of the country’s economic performance, manufacturing. The
creation of the strategy also meant the establishment of a hierarchy of measures and
interventions, the first step of which is the development of the recycling of raw
materials within the individual companies. The second element is about improving the
resource efficiency of companies operating in different industries, and thus specifically
about the more sustainable operation of industrial parks. In this phase, the
strengthening of inter-industrial relations, the support of networking, and the active
involvement and participation of local and regional government actors are very
important goals.

Figure 1 shows the increasing trends in the field of energy efficiency in Chinese
demonstration eco-industrial parks between 2006 and 2016. The statistical data refer to
freshwater and energy consumption of the parks (as the two most important fields for
industrial production), as well as the industrial value added per unit of industrial land
area.

As we can see based on the data presented on Figure 1, the freshwater and
comprehensive energy consumption per unit of industrial value added has been
showing a significantly decreasing trend between 2006 and 2015, confirming the
improving energy efficiency performance of the eco-industrial parks operating in
China. Concerning industrial value added per unit of industrial land area, we can
notice a growth of nearly 250% within a decade.
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Figure 1. Energy efficiency in national demonstration eco-industrial parks in
China, between 2006 and 2015.
Source: Ministry of Ecology and Environment China (2017) [13].

Figure 2 shows the spatial distribution of national demonstration eco-industrial
parks accredited and established by localities.
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Figure 2. Number of national demonstration eco-industrial parks accredited

and established by localities
Source: Ministry of Ecology and Environment China (2017) [13].

Figure 2 presents the geographical distribition of national demonstration EIPs
across China, underlining that Jiangsu, Shandong and Shanghai are the three most
important locations when it comes to the accreditation and establishment of new
facilities.

Pilots and good practices — Current trends of creating eco-industrial parks in
China. Between 2010 and 2015, the Chinese government launched one hundred CE
pilot projects across the country in various industrial parks, primarily to gather
empirical data and information. Parks participating in the projects will receive both
central and local budget support, which can be used for non-profit infrastructure,
capacity, knowledge and technology development. As for the top of the hierarchy, the
third level: this is already the practice of the circular economy in urban or even larger
territorial units and preassumes a complex socio-economic transformation, with the
coordination of local governments. In doing so, a production and supply chain or cycle
can be created that organically connects the primary, secondary and tertiary sectors,
while the attitudes of the population are completely transformed. Although the legal
and regulatory background for the creation of a circular economy is very extensive, its
practical implementation is often hampered by the lack of enforceability and binding
force. Another serious impediment is the very significant regional and territorial
development inequality in China, which in many cases makes the success of a
centrally managed and regulated environmental policy impossible [15].

According to Geng et al. (2009) [7, p. 13] and the categorization applied by the
Chinese Ministry of Environment, we can distinguish three types of eco-industrial
parks in China based on the sectoral affiliation of the settled firms. The first category
is the so-called sector-specific EIP where we can observe the symbiotic coexistence
and cooperation of e.g., chemical, metallurgical and other companies. The second
category is the sector-integrated industrial park which operates along a broader
concept, organizing principle, see e.g. high-tech industrial parks or complex economic
development zones. Finally, we can talk about parks that deal specifically with the
reuse of industrial solid waste.
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An eco-industrial pilot project — The case of Gujiao Eco-Industrial Park. Gujiao
Eco-industrial Park is located near Taiyuan in Shanxi Province in northeastern China.
It was established in 2012 and covers an area of about 20 km2. The investment had a
very significant budget of 15 billion yuan (nearly 2 billion euros). There are mining
companies in the EIP area, so it is a sector-specific facility. The region is one of the
most important centers in China’s iron and steel, heavy machinery and chemical
industries, meaning the release of waste and pollutants is a particular environmental
and social problem. It is no coincidence, then, that the Guijao Industrial Park has
become one of the flagship projects for government development and eco-investment.
The park has an annual industrial output of more than 17 billion yuan and has become
the most dynamically developing economic area in the Northeast since 2016. Guijao
OIP is China’s largest coal and tar industry industrial park with a presence of 38
companies [18, p. 193].

It is important to emphasize that the development of symbiosis and eco-
development is still taking place in this industrial park, it is not a mature and
completed project. Geng et al. (2009) [7, p. 13] used social network analysis (SNA), a
methodology known and frequently used in sociology, economics, and many other
social sciences and natural sciences, to examine the symbiotic relationship system
established in Guijao Industrial Park. This quantitative methodological approach is
intended to show the nature and density of social interactions e.g., through the number
of commercial transactions or communications. The most important, central elements
of the networks are the so-called nodes that can be assigned to any actor, institution,
person, company, etc. The lines connecting these nodes symbolize the connections and
interactions within the network. The system is called can be represented on a
sociogram [16].

Using the model, Geng et al. (2009) [7, p. 13] were able to depict not only which
companies developed symbiotic relationships, but which ones are more important,
which companies dominate the symbiosis developed in the eco-industrial park. The
research, which was carried out on the basis of a survey involving 38 companies and
the data obtained from them, clearly showed that the wastewater treatment plant in the
park is the dominant actor, as the wastewater of 29 other companies is treated. In a
similar way, the authors analyzed the flow of waste within the symbiosis, and
companies that were able to take over and use the waste of at least 15 other companies
were given a key role. Further empirical research has also found that the density of
waste exchange networks and connections within the industrial park is not yet
sufficient, comparing the values with other international good practices and examples.
The study also formulates policy proposals for future development directions and
opportunities. As emphasized in the case studies analyzed in the international
literature, the authors draw attention to the need to support the flow and sharing of
information in order to expand and deepen symbiotic relations. This requires the active
involvement of the EIP's management. In addition to the development of information
platforms, the role of economic / financial incentives is also essential, especially with
regard to commodity prices. As long as companies have cheaper access to raw
materials from the markets than if they used recycled, recycled raw material from a
secondary source or waste taken from a partner, they would not be really forced to act
and build and maintain symbiosis.
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Conclusion and recommendations. The literature analysis of the currently
existing circular economy practices worldwide shows that the case of China is
definitely worth studying. Based on the extensive literature on the Chinese
implementation of the CE model especially in the industrial zones, it becomes possible
to draw some important and relevant general conclusions about the mainstreaming and
upscaling process of circularity in industrial production. As it has become obvious
during the last decade, China is a great economic power which has discovered the
potential in closing the loop of resource and energy flows, taking significant advantage
of its newly constructed and redefined eco-industrial sites countrywide. The volume of
change is uncomparable to any other parts of the world, but the question is rather the
quality and long-term sustainability. Europe and the US, constantly competing with
China’s innovations need to analyse the systematic approach China has been
following, however, they must take into consideration the political and institutional
environment as well in order to not just copy but smartly adopt the succesful and good
practices. An extremely centralised political regime like China is using top-down
methods which may not be possible to implement neither in the EU nor in the US, but
it is rather the system-level thinking of circularity which must be studied, not the
concrete plans and steps. Based on the already existing and published models, it is
undebated that the Chinese practice is progressive in quantitative terms (see the
number of projects and the volume of financial investments), however, there are
several weak points of the pilot and demonstration projects, mainly regarding the
lowel level of involvement of stakeholders (park managment and business actors) and
the density of cooperation networks.
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