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Abstract: Emerging as an alternative to the traditional economy, the circular economy is an economic model
that aims to keep resources within the economy as much as possible and minimize potential waste and risks.
This study measures the circular economy performance of 27 European Union countries for the period 2020-
2023 using the CRTITIC and TOPSIS methods. The study includes indicators related to private investments
and gross added value in circular economy sectors, employees in circular economy sectors, recycling and
secondary raw materials, consumption footprint, greenhouse gas emissions from production activities, and
material import dependency, all under the main themes of competitiveness and innovation, and global
sustainability and resilience. The study presents theoretical information on the subject, the trends of the
indicators analyzed in EU countries, and literature examples. Following this, the CRITIC method was used to
calculate weighting coefficients expressing the degree to which these indicators affect the circular economy
performance of the countries. The application of the CRITIC methodology revealed that private investments
in circular economy sectors in EU countries during the 2020-2023 period were the indicators that most
significantly influenced the countries' circular economy performance. Finally, using the TOPSIS methodology,
the circular economy performance of countries was measured and ranked according to the indicators included
in the analysis. In this context, Austria demonstrated the most successful circular economy performance in
2020 and 2021, while Estonia achieved the same in 2022 and 2023.
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Oz: Geleneksel ekonomiye alternatif olarak giindeme gelen dongiisel ekonomi, kaynaklar1 olabildigince
ekonomi igerisinde tutan, olusabilecek israf ve riskleri minimize etmeyi amaglayan bir ekonomik modeldir. Bu
calismada 27 Avrupa Birligi iilkesinin 2020 - 2023 yillarin1 kapsayan donem i¢in CRTITIC ve TOPSIS
yontemleri ile dongiisel ekonomi performanslari 6l¢iilmiistiir. Calisma kapsaminda rekabet¢ilik ve yenilik¢ilik
ve kiiresel siirdiiriilebilirlik ve dayaniklilik ana temalar1 altinda yer alan, dongiisel ekonomi sektorleri ile ilgili
Ozel yatirimlar ve briit katma deger, dongiisel ekonomi sektorlerinde galisanlar, geri doniisiim ve ikincil
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hammaddeler, tiiketim ayak izi, iiretim faaliyetlerinden kaynaklanan sera gazi1 emisyonlari ve malzeme ithalat
bagimmlilig1 gdstergeleri analize dahil edilmistir. Calisma kapsaminda konuya iligkin teorik bilgiler, analize
konu edilen gostergelerin AB iilkelerindeki seyirleri ve literatiir ornekleri verildikten sonra CRITIC yontem ile
bu gostergelerin, iilkelerin dongilisel ekonomi performanslarini etkileme derecelerini ifade eden agirlik
katsayilar1 hesaplanmistir. CRITIC yontem uygulamasi sonucunda 2020 — 2023 yillarint kapsayan dénemde
AB iilkelerinde dongiisel ekonomi sektorleri ile ilgili 6zel yatirimlar gostergesi iilkelerin dongiisel ekonomi
performansini en ¢ok etkileyen gosterge olmustur. Calisma kapsaminda son olarak TOPSIS yontemi
kullanilarak iilkelerin analize dahil edilen gostergeler baglaminda dongiisel ekonomi performanslari 6lgiilmiis
ve performans siralamalar1 yapilmistir. Bu kapsamda 2020 ve 2021 yillarinda Avusturya, 2022 ve 2023
yillarinda ise Estonya en basarili dongiisel ekonomi performansini sergileyen AB iilkeleri olmuslardir.

Anahtar Kelimeler: Dongiisel Ekonomi, Avrupa Birligi, CRITIC Yéntem, TOPSIS Yontemi, Performans.
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Structured Abstract:

The traditional economy is a concept that refers to the understanding of production and consumption
that emerged with industrialization. In this model, raw materials are extracted for production, products are
obtained using other factors of production, these products are sold, and after use, they become waste. Therefore,
the traditional economic model operates on the principle of "take - use - discard." Because industry is at the
forefront of this model, waste generation is very high, and there are instances of excessive resource use and
rapid depletion of natural resources. To prevent the negative aspects of the traditional economy and to ensure
increased productivity and sustainable development, the circular economy model has emerged. Standing out
as an efficient and environmentally friendly solution, the circular economy model is a model developed by
drawing inspiration from nature. In this model, products produced using natural resources are reused as inputs
for another product after use, thus ensuring that products remain on the market for as long as possible.
Therefore, the circular economy model operates on the principle of "take - use - transform - reuse." The
European Union defines the circular economy as an approach that ensures the value of products and resources
is kept as much as possible within the economic system by using existing resources and materials effectively
and efficiently, keeping the amount of waste generated at the lowest level. Pioneering practices related to the
circular economy have generally emerged in European Union countries. In this context, in 2014, the European
Commission defined the first serious targets and practices related to the circular economy, continued its
implementation with circular economy action plans in 2015 and 2020, and finally revised and continued its
implementation of the circular economy monitoring framework in 2023. Generally, the circular economy is
shaped around 10 fundamental principles: reject, rethink, reduce, reuse, repair, renew, repurpose, recycle, and
recover.

Within the scope of this study, the circular economy performance of the 27 member states of the
European Union for the period 2020-2023 was measured using the CRITIC and TOPSIS methods from multi-
criteria decision-making (MCDM). In measuring performance, indicators related to circular economy sectors,
private investments and gross added value, employees in circular economy sectors, recycling and secondary
raw materials, consumption footprint, greenhouse gas emissions from production activities, and material import
dependency, all falling under the main themes of competitiveness and innovation and global sustainability and
resilience as defined by the European Commission, were considered. The study presents theoretical information
on the subject along with the trends of these indicators in EU countries, followed by literature examples and
then the application section.

The criterion weights, expressing the degree to which the indicators included in the analysis affect
circular economy performance, were calculated using the CRITIC method. This method uses standard
deviations and correlation values to objectively calculate the weight of each criterion. The application of the
CRITIC method revealed that in 2020, the indicator with the greatest impact on circular economy performance
was private investments in circular economy sectors with a weighting coefficient of 0.22, while the indicators
with the least impact were gross added value and material import dependency with weighting coefficients of
0.15. In 2021, private investments in circular economy sectors were again the most influential indicator of
circular economy performance in EU countries, with a weighting coefficient of 0.23, while consumption
footprint had the least influence, with a weighting coefficient of 0.14. In 2022, private investments in circular
economy remained the most influential indicator with a weighting coefficient of 0.22, while gross value added
had the least influence on circular economy performance with a weighting coefficient of 0.14. Finally, in 2023,
the last year of the analysis, private investments in circular economy were again the most influential indicator
with a weighting coefficient of 0.22, while the number of people employed in circular economy sectors had
the least influence on performance with a weighting coefficient of 0.13.

Finally, using the criterion weights calculated with the CRITIC method, the circular economy
performance of EU countries for the period 2020-2023 was calculated using the TOPSIS method from the
Multi-Criteria Decision Making (MCDM) methods, and the countries were ranked according to their
performance scores. The method allows for the selection of the best option by considering the distances of
alternatives with multiple criteria to positive and negative solution points. As a result of the TOPSIS method
application, in 2020, Austria achieved a performance score of 60.33, Belgium 56.07, and Estonia 55.26. The
countries that have demonstrated the most successful circular economy performance have been Austria, with a
performance score of 60.90, followed by Germany with 58.23 and Portugal with 58.04 in 2021. In 2022,
Estonia with 63.75, Austria with 56.50, and Lithuania with 53.82 were at the top of the performance rankings.
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Finally, in 2023, Estonia with 67.08, Austria with 54.04, and Germany with 52.02 were the countries that
exhibited the most successful circular economy performance. In terms of circular economy performance, the
worst performing countries in 2020 were Italy, Sweden, Malta, Slovakia, and the Netherlands, respectively,
while in 2021 this ranking changed to Cyprus, Sweden, Finland, the Netherlands, and Luxembourg. In 2022,
the countries with the worst circular economy performance were Finland, Spain, Slovakia, the Netherlands,
and Sweden, respectively, while in 2023, Finland, Slovakia, Spain, the Netherlands, and Portugal were the
countries with the worst circular economy performance.

Keywords: Circular Economy, European Union, CRITIC Method, TOPSIS Method, Performance.
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Résumé Structuré:

L'économie traditionnelle est un concept qui renvoie a la conception de la production et de la
consommation apparue avec l'industrialisation. Dans ce mode¢le, les matiéres premicres sont extraites pour la
production, les produits sont obtenus a l'aide d'autres facteurs de production, ces produits sont vendus et, apres
utilisation, ils deviennent des déchets. Par conséquent, le modéle économique traditionnel fonctionne selon le
principe « extraire — utiliser — jeter ». L’industrie occupant une place prépondérante dans ce modele, la
production de déchets est tres élevée, et 1’on observe des cas d’utilisation excessive des ressources ainsi qu’un
épuisement rapide des ressources naturelles. Afin de prévenir les aspects négatifs de 1’économie traditionnelle
et d’assurer une productivité accrue ainsi qu’un développement durable, le modéle d’économie circulaire a vu
le jour. S’imposant comme une solution efficace et respectueuse de I’environnement, le modele d’économie
circulaire s’inspire de la nature. Dans ce modéle, les produits fabriqués a partir de ressources naturelles sont
réutilisés comme intrants pour un autre produit aprés usage, garantissant ainsi que les produits restent sur le
marché aussi longtemps que possible. Le modéle d’économie circulaire fonctionne donc selon le principe «
prélever — utiliser — transformer — réutiliser ». L’Union européenne définit 1’économie circulaire comme une
approche qui garantit que la valeur des produits et des ressources soit conservée autant que possible au sein du
systéme économique, en utilisant les ressources et les matériaux existants de manicre efficace et efficiente, tout
en maintenant la quantité de déchets générés au niveau le plus bas possible. Les pratiques pionniéres liées a
I’économie circulaire ont généralement vu le jour dans les pays de I’Union européenne. Dans ce contexte, en
2014, la Commission européenne a défini les premiers objectifs et pratiques concrets liés a I’économie
circulaire, a poursuivi leur mise en ceuvre avec des plans d’action pour 1’économie circulaire en 2015 et 2020,
puis a enfin révisé et poursuivi la mise en ceuvre du cadre de suivi de 1I’économie circulaire en 2023. De maniére
générale, 1’économie circulaire s’articule autour de 10 principes fondamentaux : refuser, repenser, réduire,
réutiliser, réparer, renouveler, réaffecter, recycler et valoriser.

Dans le cadre de cette étude, les performances en matiére d’économie circulaire des 27 Etats membres
de I’Union européenne pour la période 2020-2023 ont été mesurées a I’aide des méthodes CRITIC et TOPSIS
issues de la prise de décision multicritéres (MCDM). Pour mesurer ces performances, des indicateurs liés aux
secteurs de I’économie circulaire, aux investissements privés et a la valeur ajoutée brute, aux effectifs dans ces
secteurs, au recyclage et aux matiéres premicres secondaires, a I’empreinte de consommation, aux émissions
de gaz a effet de serre issues des activités de production, ainsi qu’a la dépendance vis-a-vis des importations
de matiéres premiéres ont été pris en compte. Tous ces indicateurs s’inscrivent dans les thémes principaux de
la compétitivité et de I’innovation, ainsi que de la durabilité et de la résilience mondiales, tels que définis par
la Commission européenne. L’étude présente des informations théoriques sur le sujet ainsi que les tendances
de ces indicateurs dans les pays de I’'UE, suivies d’exemples tirés de la littérature, puis d’une section consacrée
a I’application.

Les pondérations des critéres, exprimant le degré d’influence des indicateurs inclus dans ’analyse sur
la performance de 1’économie circulaire, ont été calculées a 1’aide de la méthode CRITIC. Cette méthode utilise
les écarts-types et les valeurs de corrélation pour calculer objectivement la pondération de chaque critére.
L’application de la méthode CRITIC a révélé qu’en 2020, I’indicateur ayant le plus grand impact sur la
performance de 1’économie circulaire était celui des investissements privés dans les secteurs de I’économie
circulaire, avec un coefficient de pondération de 0,22, tandis que les indicateurs ayant le moins d’impact étaient
la valeur ajoutée brute et la dépendance vis-a-vis des importations de matiéres premiéres, avec des coefficients
de pondération de 0,15. En 2021, les investissements privés dans les secteurs de 1’économie circulaire ont de
nouveau constitu¢ I’indicateur le plus influent sur la performance de 1’économie circulaire dans les pays de
I’UE, avec un coefficient de pondération de 0,23, tandis que 1’empreinte de consommation a eu le moins
d’influence, avec un coefficient de pondération de 0,14. En 2022, les investissements privés dans 1’économie
circulaire sont restés I’indicateur le plus influent, avec un coefficient de pondération de 0,22, tandis que la
valeur ajoutée brute a eu le moins d’influence sur la performance de I’économie circulaire, avec un coefficient
de pondération de 0,14. Enfin, en 2023, derniére année de 1’analyse, les investissements privés dans I’économie
circulaire ont de nouveau constitué 1’indicateur le plus influent, avec un coefficient de pondération de 0,22,
tandis que le nombre de personnes employées dans les secteurs de I’économie circulaire a eu le moins
d’influence sur la performance, avec un coefficient de pondération de 0,13.
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Enfin, a I’aide des pondérations des critéres calculées selon la méthode CRITIC, la performance des
pays de I’UE en matiére d’économie circulaire pour la période 2020-2023 a été calculée a I’aide de la méthode
TOPSIS, issue des méthodes de prise de décision multicriteres (MCDM)), et les pays ont été classés en fonction
de leurs scores de performance. Cette méthode permet de sélectionner la meilleure option en évaluant les
distances des alternatives, selon plusieurs critéres, par rapport a des points de solution positifs et négatifs. A
I’issue de I’application de la méthode TOPSIS, en 2020, I’ Autriche a obtenu un score de performance de 60,33,
la Belgique de 56,07 et I’Estonie de 55,26. Les pays ayant affiché les meilleures performances en matiére
d’économie circulaire ont été 1’ Autriche, avec un score de performance de 60,90, suivie de 1I’Allemagne avec
58,23 et du Portugal avec 58,04 en 2021. En 2022, I’Estonie (63,75), I’ Autriche (56,50) et la Lituanie (53,82)
figuraient en téte du classement des performances. Enfin, en 2023, I’Estonie (67,08), I’Autriche (54,04) et
I’Allemagne (52,02) étaient les pays ayant affiché les meilleures performances en matiére d’économie
circulaire. En termes de performances en matiére d’économie circulaire, les pays les moins performants en
2020 étaient respectivement 1’Italie, la Suéde, Malte, la Slovaquie et les Pays-Bas, tandis qu’en 2021, ce
classement s’est modifi¢ pour inclure Chypre, la Suéde, la Finlande, les Pays-Bas et le Luxembourg. En 2022,
les pays affichant les plus mauvaises performances en matiére d’économie circulaire étaient respectivement la
Finlande, I’Espagne, la Slovaquie, les Pays-Bas et la Suéde, tandis qu’en 2023, la Finlande, la Slovaquie,
I’Espagne, les Pays-Bas et le Portugal étaient les pays affichant les plus mauvaises performances en matiére
d’économie circulaire.

Mots-clés: Economie circulaire, Union européenne, méthode CRITIC, méthode TOPSIS,
performance.

Resumen Estructurado:

La economia tradicional es un concepto que hace referencia a la concepcion de la produccion y el
consumo que surgi6 con la industrializacion. En este modelo, se extraen materias primas para la produccion,
se obtienen productos utilizando otros factores de produccion, estos productos se venden y, tras su uso, se
convierten en residuos. Por lo tanto, el modelo econémico tradicional funciona segun el principio de «tomar,
usar y desechar». Dado que la industria ocupa un lugar central en este modelo, la generacidn de residuos es
muy elevada y se dan casos de uso excesivo de recursos y de rapido agotamiento de los recursos naturales.
Para evitar los aspectos negativos de la economia tradicional y garantizar una mayor productividad y un
desarrollo sostenible, ha surgido el modelo de economia circular. El modelo de economia circular, que destaca
por ser una solucion eficiente y respetuosa con el medio ambiente, es un modelo desarrollado inspirdndose en
la naturaleza. En este modelo, los productos fabricados a partir de recursos naturales se reutilizan como insumos
para otro producto tras su uso, lo que garantiza que los productos permanezcan en el mercado el mayor tiempo
posible. Por lo tanto, el modelo de economia circular funciona segiin el principio de «tomar — utilizar —
transformar — reutilizar». La Union Europea define la economia circular como un enfoque que garantiza que
el valor de los productos y los recursos se mantenga en la medida de lo posible dentro del sistema econémico,
mediante el uso eficaz y eficiente de los recursos y materiales existentes, manteniendo la cantidad de residuos
generados al nivel mas bajo posible. Las practicas pioneras relacionadas con la economia circular han surgido,
en general, en los paises de la Union Europea. En este contexto, en 2014, la Comisiéon Europea defini6 los
primeros objetivos y practicas concretos relacionados con la economia circular, continué su implementacion
con planes de accion de economia circular en 2015 y 2020, y, finalmente, revisé y prosiguié con la
implementacion del marco de seguimiento de la economia circular en 2023. En general, la economia circular
se articula en torno a diez principios fundamentales: rechazar, replantear, reducir, reutilizar, reparar, renovar,
reorientar, reciclar y recuperar.

En el marco de este estudio, se evalud el rendimiento en materia de economia circular de los 27
Estados miembros de la Union Europea durante el periodo 2020-2023 utilizando los métodos CRITIC y
TOPSIS, propios de la toma de decisiones multicriterio (MCDM). Para medir el rendimiento, se tuvieron en
cuenta indicadores relacionados con los sectores de la economia circular, las inversiones privadas y el valor
afiadido bruto, los empleados en los sectores de la economia circular, el reciclaje y las materias primas
secundarias, la huella de consumo, las emisiones de gases de efecto invernadero derivadas de las actividades
de produccion y la dependencia de las importaciones de materiales, todos ellos incluidos en los temas
principales de competitividad e innovacion y sostenibilidad y resiliencia globales, tal y como los define la
Comision Europea. El estudio presenta informacion tedrica sobre el tema junto con las tendencias de estos
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indicadores en los paises de la UE, seguida de ejemplos de la bibliografia y, a continuacién, la seccion de
aplicacion.

Las ponderaciones de los criterios, que expresan el grado en que los indicadores incluidos en el analisis
influyen en el rendimiento de la economia circular, se calcularon utilizando el método CRITIC. Este método
utiliza desviaciones estandar y valores de correlacion para calcular de forma objetiva la ponderacion de cada
criterio. La aplicacion del método CRITIC reveld que, en 2020, el indicador con mayor impacto en el
rendimiento de la economia circular fue el de las inversiones privadas en los sectores de la economia circular,
con un coeficiente de ponderacion de 0,22, mientras que los indicadores con menor impacto fueron el valor
afiadido bruto y la dependencia de las importaciones de materiales, con coeficientes de ponderacion de 0,15.
En 2021, las inversiones privadas en los sectores de la economia circular volvieron a ser el indicador mas
influyente en el rendimiento de la economia circular en los paises de la UE, con un coeficiente de ponderacion
de 0,23, mientras que la huella de consumo fue la que menos influyo, con un coeficiente de ponderacion de
0,14. En 2022, las inversiones privadas en economia circular siguieron siendo el indicador mas influyente, con
un coeficiente de ponderacion de 0,22, mientras que el valor afiadido bruto fue el que menos influy6 en el
rendimiento de la economia circular, con un coeficiente de ponderacion de 0,14. Por tltimo, en 2023, el ultimo
afio del analisis, las inversiones privadas en economia circular volvieron a ser el indicador mas influyente, con
un coeficiente de ponderacion de 0,22, mientras que el numero de personas empleadas en los sectores de la
economia circular fue el que menos influyé en el rendimiento, con un coeficiente de ponderacion de 0,13.

Por tltimo, utilizando las ponderaciones de los criterios calculadas con el método CRITIC, se calculd
el rendimiento de la economia circular de los paises de la UE para el periodo 2020-2023 mediante el método
TOPSIS, perteneciente a los métodos de toma de decisiones multicriterio (MCDM), y se clasifico a los paises
segun sus puntuaciones de rendimiento. Este método permite seleccionar la mejor opcidn teniendo en cuenta
las distancias de las alternativas, en funcién de multiples criterios, respecto a puntos de solucion positivos y
negativos. Como resultado de la aplicacion del método TOPSIS, en 2020, Austria alcanzé una puntuacion de
rendimiento de 60,33, Bélgica de 56,07 y Estonia de 55,26. Los paises que han demostrado un rendimiento
mas satisfactorio en materia de economia circular han sido Austria, con una puntuaciéon de rendimiento de
60,90, seguida de Alemania con 58,23 y Portugal con 58,04 en 2021. En 2022, Estonia, con 63,75; Austria,
con 56,50; y Lituania, con 53,82, encabezaron la clasificacion de rendimiento. Por tltimo, en 2023, Estonia,
con 67,08; Austria, con 54,04; y Alemania, con 52,02, fueron los paises que obtuvieron los mejores resultados
en materia de economia circular. En cuanto al rendimiento en materia de economia circular, los paises con peor
rendimiento en 2020 fueron Italia, Suecia, Malta, Eslovaquia y los Paises Bajos, respectivamente, mientras que
en 2021 esta clasificacion cambi6 a Chipre, Suecia, Finlandia, los Paises Bajos y Luxemburgo. En 2022, los
paises con peor rendimiento en materia de economia circular fueron Finlandia, Espafia, Eslovaquia, los Paises
Bajos y Suecia, respectivamente, mientras que en 2023, Finlandia, Eslovaquia, Espafia, los Paises Bajos y
Portugal fueron los paises con peor rendimiento en materia de economia circular.

Palabras clave: Economia circular, Uniéon Europea, método CRITIC, método TOPSIS, rendimiento.
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CrpykrypupoBanHoe Pe3iome:

TpagunnoHHAs YKOHOMHKA — 3TO KOHIETIINS, OTPaXKAIOIIasl MOHUMaHHE MPOIIECCOB TPOU3BOICTBA
1 noTpebieHus, chopMUpOBaBIIEECs B AII0XY HHAYCTpUAIU3alnu. B pamkax 3Toit Mojienu ceipbe JoObIBaeTCs
JUISL TIPOU3BO/ICTBA, MPOJIYKIUS M3rOTABIIMBAETCS C UCIIOJIB30BAHMEM JIPYTUX (haKTOPOB MTPOM3BOACTBA, 3aTEM
MpojaeTcs, a TIoCie MWCIIONB30BaHMSA TIpeBpamiaeTcss B OTXOAbl. TakuM oOpa3om, TpaguIMOHHAS
HKOHOMHYECKash MOJeib (QYHKIMOHUPYET MO NPUHLUILY <«JOOBITh — HCIIOJNB30BaTh — BBIOPOCHTHY.
TTockobKy B 3TOW MOJIEIH BEAYIIYIO POJb UIPAeT MPOMBIIUIEHHOCTh, 00beM 00pa30BaHUsI OTXOJOB OYCHb
BEJIMK, YTO MPHUBOAUT K YPE3MEPHOMY HCIIOIB30BAHMIO PECYpCOB M HX OBICTpOoMy wHcTOmeHuto. Jlis
NPEIOTBPAIIEHNsS HETaTUBHBIX IIOCIEJICTBUN TPAJAWIHMOHHOW DSKOHOMMKH, a Takxke s olecriedeHus
MOBBIIIEHHS TPOU3BOAMTEILHOCTH W YCTOHYMBOTO pPa3BUTHs Obula pa3paboTaHa MOJENb IHMPKYJISPHOH
9KOHOMHUKH. Mojenb LUPKYJISIPHOH SKOHOMHUKH, TNpeicTaBisiiomas coboil 3QpQeKTHBHOE M IKOIOTHUECKH
Oe3omacHoe penieHue, Oblla pa3paboTaHa Ha OCHOBE BJIOXHOBEHHS, MOYEPIIHYTOrO M3 NPHPOAbL. B aroit
MOJIEIN NPOAYKTHI, MPOU3BEACHHBIE C HCIONBb30BAHUEM MPHUPOJHBIX PECYPCOB, MOCIE HCIOJIB30BaHUS
MOBTOPHO TPUMEHSAIOTCS B KadecTBE HCXOTHOTO CHIPhS ST MPOM3BOJCTBA APYroro MPOIYKTa, UYTO
obecrieynBaeT MakCHUMAaJbHO JJIWTENHHOEC HAXOXKICHHWE IPOAYKTOB Ha phIHKE. TakuM o0Opa3om, MOENb
UPKYJISIPHOIN SKOHOMHUKH (YHKIIHOHUPYET 10 MIPHUHITUITY «100bIMa — HCIOIb30BaHNEe — MpeoOpa3oBaHue —
MOBTOPHOE HWCHoONb30BaHKe». EBpomeiickuit Coro3 ompenenser MUPKYISPHYI0 SKOHOMHKY KakK ITOIXO,
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obecrieunBaOMMi MaKCHMalIbHO BO3MOXKHOE yJEp)KaHHE CTOMMOCTH NPOAYKIMH W PECYPCOB B IIPEAENax
9KOHOMHYECKOH CHCTEMBI 3a cueT 3()(heKTUBHOTO M PAIIOHAIBHOTO HCIIOJIb30BAHMUS HMEIOIINXCSL PECYPCOB H
MaTepuagoB NpPH OJAHOBPEMEHHOM CBEICHHH 0OBEMa 0Opa3yIOIIMXCsl OTXOIOB K MUHMMYyMY. IlepemoBble
MPaKTHUKH, CBA3aHHBIC C MUPKYIIPHON SKOHOMHUKOW, B OCHOBHOM BO3HHKIIH B cTpaHax EBporeiickoro Coro3a.
B sTom konTekcte B 2014 roxy EBporeiickas koMuCcCHs onpeneniia NepBble Cephe3HbIe e U IPaKTHKH,
CBSA3aHHbBIE C LMPKYJISAPHON 3KOHOMHUKOM, MPOJODKMUIIA UX PEAM3aLUI0 C IIOMOILIBIO IUIAHOB AEHCTBUN 1O
nupKyJisipHod skoHomuke B 2015 m 2020 rogax u, HakoHel, MepecMOTpena U MPOJOIKIIA BHEApPEHHUE
CUCTEMBl MOHUTOPHHIA UPKYISIpHON 3K0HOMUKHU B 2023 roxy. B nenoM mupkynspHas 5KOHOMHKA CTPOUTCA
Ha 10 ocHOBomoOsArarUX NPUHIUIAX: OTKa3, IEPEOCMBICICHHUE, COKpPAIleHHE, IOBTOPHOE UCHOIb30BaHUE,
PEMOHT, OOHOBIICHHE, TIEPENIPOGIIMPOBAHHKE, IIepepaboTKa U PEKyeparys.

B pamkax ganHoro uccnenoBanus 3pGEKTUBHOCTD IUPKYJISIPHOW SKOHOMUKH 27 TOCYAapCTB-1WICHOB
EBponelickoro coro3a 3a nepuoa 20202023 rr. oneHuBanacs ¢ ucnonaszoBanueM MetooB CRITIC u TOPSIS
n3 o0macT MHOTOKpUTepHambHoro mnpuHitus pemenunii (MCDM). Ilpm omeHke 3¢ ¢peKTHBHOCTH
YUUTBHIBAJNCH MOKA3aTEIH, CBA3aHHBIE C CEKTOPAMHU LUPKYISIPHON 3KOHOMHKH, YaCTHBIMUA WHBECTHINSAMH H
BAJIOBOM 100AaBICHHONH CTOMMOCTBIO, YHCICHHOCTBIO paOOTHHKOB B CEKTOPaxX LUPKYJISAPHOH SKOHOMHKH,
nepepabOTKOH M BTOPUYHBIM CBIPBEM, «IIOTPEOMTEIBCKUM CIIEIOM», BBIOPOCAMH ITAPHUKOBBIX T'a30B B
pe3ynbTaTte MPOW3BOACTBEHHOH AEATEIBHOCTH, a TAKXKE 3aBHCHMOCTBIO OT MMIIOPTA MaTEPHalIOB; BCE ITH
MOKA3aTeIH OTHOCATCS K OCHOBHBIM TE€MaM «KOHKYpPEHTOCHOCOOHOCTh M WHHOBALMM» W «TJI00AbHAS
YCTOWYMBOCTb U >KM3HECTOMKOCTBbY», KaKk OHM olpezeneHsl EBpomeiickoil komuccueil. B uccnenosanumn
MpeJCTaBICHa TEOpPEeTHYeCKas WH(pOpPMAINUsA MO JAaHHON TeMe Hapsay ¢ AMHAMHKOW 3THX IOKas3areyedl B
ctpaHax EC, 3a KoTOpo#l cieayroT MpUMeEphl U3 JUTEPaTyphl M pas3fiel, MOCBSIEHHBINH MPAKTUIECKOMY
NPUMEHEHHIO.

Beca xpurepueB, oTpakalollue CTENCHb BIUSHHUS BKIIOYCHHBIX B aHAIW3 I[oKas3aTeled Ha
3((HeKTUBHOCTD IUPKYIISIPHON SKOHOMUKH, OBLTH pacCUnTaHHI ¢ ucnoib3oBanrneM Merona CRITIC. JlaHabri
METO/]I UCTIONBb3YET CTaHIapTHBIE OTKIOHEHUS ¥ KO3 PHUIIUECHTH! KOPPEIAINHN U1l 00bEKTUBHOTO pacueTa Beca
kaxxgoro kpurepus. Ilpumenenne merona CRITIC noka3zano, yto B 2020 roxy nokasaTesieM, OKa3bIBAIOLIIM
HanOosbIee BIUsHNUE HA 3()()EKTHBHOCTh INUPKYJIIPHONH 3KOHOMHKH, OBIIIM YaCTHBIE HHBECTHLINH B CEKTOPBI
IUPKYJSIPHOM 3KOHOMHKH C BecOBbIM Koddduimentom 0,22, Torga Kak NOKa3aTeIIMH C HAUMEHBIINM
BIIMSTHUEM OBbUIM BajoBasi JOOABIIEHHAsh CTOMMOCTb M 3aBHCHMOCTb OT HMIIOPTa MaTepHaliOB C BECOBBIMH
ko3¢ ¢unuentamu 0,15. B 2021 roxy yacTHble HHBECTUIIMU B CEKTOPBI LIUPKYJISIPHON SKOHOMUKH BHOBb CTaJIN
HanOosee BIMSATEIbHBIM MOKa3areseM 3(Q()eKTHBHOCTH HUPKYJISIPHOI S5KOHOMHKH B cTpaHax EC ¢ BecoBbIM
ko3 dunuenrom 0,23, Torma Kak «IMOTPEOUTEIBCKUI Cliea» OKa3ajl HAMMEHbBINEE BIHMSHHE C BECOBBIM
ko3 dunuenrom 0,14. B 2022 romy 4YacTHbIE MHBECTHIIMU B KPYTOBYH) 3KOHOMHUKY OCTAJIMCh Hambosee
BJIMSITEIBHBIM TIOKa3aTesieM ¢ BeCOBBIM Kod(duiuenTom 0,22, Torna kak BajoBas 100aBJeHHask CTOMMOCTb
OKa3aja HauMeHblIee BJIMSHHE Ha I0Ka3aTelu KPYyroBOil SKOHOMHKH C BecOBbIM Kod(duipentom 0,14.
Haxownen, B 2023 roxy, nociielHeM rofy aHaln3a, YaCTHbIE MHBECTUIMH B IIUPKYJSIPHYIO SKOHOMHKY BHOBb
cTanu HanboJjee BIMATEILHBIM ITOKa3aTesieM ¢ BecOBBIM Koa(duienTom 0,22, Torna Kak 4ucio 3aHATHIX B
CeKTOpax NMPKYJSIPHOH SKOHOMMKM OKa3aJlo HaWMEHbIee BIMAHME HAa 3(P(EKTHBHOCTL € BECOBBIM
ko3 drmuerTom 0,13.

Haxkoger, ¢ ucmons30BaHAEM BECOB KpUTEpHUEB, paccunTaHHbIX 10 MeTony CRITIC, agdexrnBHOCTE
UpKyIApHO skoHOMEKH cTpaH EC 3a nepuoz 2020-2023 rr. Opu1a paccunrtana ¢ momoinsio meroga TOPSIS
13 TPYMIBI METOJJ0B MHOTOKpUTEpHaNbHOTO MpuHATHS pemenuit (MCDM), u cTpaHbl ObUTH paHXUPOBAHBI B
COOTBETCTBHH C UX MOKa3aTesiMu 3(pdexTrBHOCTH. J[aHHBINH METOJ] TO3BOJISAET BEIOPATh HAMITY YN BapUaHT
MyTeM yd9eTa pacCTOSHHUHA aTbTEPHATHB II0 HECKOIBKHM KPUTEPHSIM 10 MOJOXHUTEIBHBIX U OTPUIATEIBHBIX
Touek pemieHnsa. B pesymsrare mpumenenns metoma TOPSIS B 2020 roxy ABcTpHs JOCTHINIA MTOKa3aTels
spdextuBHOCTH 60,33, Bembrus — 56,07, a Ocrorns — 55,26. CrpaHamu, TPOJEMOHCTPHPOBABIINMHU
HanOosee yCIENIHbIe Pe3yJIbTaThl B 00JACTH IHUPKYJISIPHOW SKOHOMHUKH, CTAM ABCTpHS C IOKa3zaTeleM
a¢pdexruBHocTH 60,90, 32 KOTOpOH B 2021 Tony cnenoBanu ['epmanus ¢ nmokazaresnem 58,23 n Ilopryranus c
nokazareneM 58,04. B 2022 roxy B BepxHel yacTi pedTHHTa 3()(EKTHBHOCTH OKa3zasuch JcToHus (63,75),
Agsctpus (56,50) u Jlursa (53,82). Hakonen, B 2023 romy Hambosee ycCHeNIHbIE Pe3yiabTaThl B 00JIACTH
UPKYJSIPHOM SKOHOMHKH NpoJieMOHCTpupoBanu Jctonus (67,08), Ascrpus (54,04) u I'epmanus (52,02). C
TOUKM 3pEHMs [OKa3aTelned NuUpKyasipHOW »skoHoMHMKM B 2020 roxy XyJumiue pe3ysbTaThbl
MIPOJIEMOHCTPHUPOBAIIH, COOTBETCTBEeHHO, MTtanmus, [lIBenns, Manbta, CrnoBakust 1 Hunepnanapl, Tora Kak B
2021 romy stoT peittunr uzmenmics Ha Kunp, [1Isennto, ®unnsaamo, Hunepnauner u JlrokcemOypr. B 2022

www.turkishstudies.net/economy



5668 Abdulbaki Pinar

TOJy CTpaHAMH C HAaUXYALINMH ITOKa3aTeISIMH B OOJACTH IUPKYJIAPHON SKOHOMUKHN OBLIH, COOTBETCTBEHHO,
Ounnsaanus, Ucnaansa, Cnosakus, Hunepiaanas! u [lsenus, Torma xak B 2023 roxy TakKUMHU CTpaHAMH CTaIH
Ounnaaaus, Cnosakus, Ucmanus, Hunepnanaet u [lopryranms.

KiroueBble cjioBa: UpKyJspHAs 3KoHOMUKa, EBporneiickwmii coro3, meroq CRITIC, meron TOPSIS,
3((HeKTHBHOCTD.
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2022 ¥, afeos srfarawr & foft fa=r 0.22 & YR TUI® & 1Y TaQ YHTIRITE Yabddh &1 3,
S T e Yoo ardd o1 URUS SrIa® & UGRM TR 0.14 & R 0NE & Y Ta HH UG TST| 3id
#2023 T, fazawor & sifqd aff #, gdher sHmET H Aol A% 0.22 & YR T0Nie & 1Y R & qa9
TUTGRITCH Y AT, e THTR SHIATHT &1 B (oI ATl o1 AT BT UG TR TG & THIG 2],
ST YR T[0T 0.13 AT

3fd H, crITIC fafd 9 70T fbY T AME S URT &1 SUAIN FRap, 9g-AMes (AUl o (MCDM)
faferat & ¥ ToPSIS fafy &1 IUAT HRP 2020-2023 HT Aty & forg TRIFT Tu % <=M & by srfeaw
F U= B T B TS, 3R I BT I U TR F IR I fobar | I8 faf w8 Ardst &
Y fahedl &) GHRIAD 3R AHRIHD JATYM fagsii W g8 W R o waiaw fawed &1 3o e
®1 rAfd it €1 ToPSIS fafy & Syt & uRumaR=y, 2020 H, ST 3 60.33 HT USGIH WK,
fTTH 7 56.07 3R TRIGT A 55.26 BRI foban| T I uRU= sifcqaeyr ye=iH & arat =i &
S{TREAT 60.90 & SR WhR & 1Y T IR 8T, Foreh a1 2021 & S 58.23 SR GavTet 58.04 &A1Y
12022 F, 63.75 F T TR, 56.50 3 TN ST, 3R 53.82 F WY Rrganfan v 3 & o
W A1 3 F, 2023 F, 67.08 B T TR, 54o4$wueﬁi@m 3R 52.02 & Y THA TEY THA
Wa@wuﬁm&hmﬁaﬁ%ﬁmﬁaﬂmm%uﬁ%wmﬁﬁ 2020 ¥ JY WRTE
TR $HRA a1 S HH: e, WieH, Areet, Wiarear 3k Hierds 3, afd 2021 H 78 T e

vy, Wied, fihds, Aiaxds 3R dasHeT 8l TS|

2022 B, T WRIF TR ST UGRH ard 3% AT fhds, WA, Tararear, Hiexds sk
mﬁm 2023 B, fdls, WiaTfasar, T, Fexds 3R Tama qad TR1e uRu sifaawit uesi
|

Figs: TRUF srfaqawyt, RIU™ ¥, criTIC fafd, Topsis fafd, we=H|

Yapilandirilmis Ozet:

Geleneksel ekonomi, sanayilesmeyle ortaya cikan iiretim ve tiketim anlayigini ifade eden bir
kavramdir. Bu modelde, iiretim i¢in ham maddeler ¢ikarilir, diger liretim faktorleri kullanilarak iiriinler elde
edilir, bu trlinler satilir ve kullanimdan sonra atik haline gelir. Bu nedenle, geleneksel ekonomik model "al -
kullan - at" ilkesine gore isler. Bu modelde sanayi 6n planda oldugu i¢in atik {iretimi ¢ok yiiksektir ve asiri
kaynak kullanimi1 ve dogal kaynaklarin hizla tilkenmesi durumlari s6z konusudur. Geleneksel ekonominin
olumsuz yonlerini 6nlemek, verimliligi artirmak ve siirdiiriilebilir kalkinmay1 saglamak igin dongiisel ekonomi
modeli ortaya ¢ikmistir. Verimli ve gevre dostu bir ¢oziim olarak 6ne ¢ikan dongiisel ekonomi modeli, dogadan
ilham alinarak gelistirilmis bir modeldir. Bu modelde, dogal kaynaklar kullanilarak iiretilen driinler,
kullanimdan sonra baska bir {iriin i¢in girdi olarak yeniden kullanilir. Béylece iiriinlerin miimkiin oldugunca
uzun siire piyasada kalmasi saglanir. Bu nedenle, dongiisel ekonomi modeli "al - kullan - doniistiir - yeniden
kullan" ilkesine gore isler. Avrupa Birligi, dongiisel ekonomiyi, mevcut kaynak ve malzemelerin etkin ve
verimli bir sekilde kullanilmasiyla, {iriin ve kaynaklarin degerinin ekonomik sistem i¢inde miimkiin oldugunca
korunmasini ve firetilen atik miktarmin en diisiik seviyede tutulmasini saglayan bir yaklagim olarak
tanimlamaktadir. Dongiisel ekonomiyle ilgili 6ncii uygulamalar genellikle Avrupa Birligi iilkelerinde ortaya
¢ikmistir. Bu baglamda, Avrupa Komisyonu 2014 yilinda dongiisel ekonomiyle ilgili ilk ciddi hedefleri ve
uygulamalar1 tanimlamis, 2015 ve 2020 yillarinda dongiisel ekonomi eylem planlariyla uygulamalart
gelistirmis ve son olarak 2023 yilinda dongiisel ekonomi izleme g¢ercevesini gozden gecirerek uygulamaya
devam etmistir. Genel olarak, dongiisel ekonomi 10 temel ilke etrafinda sekillenir: reddetme, yeniden diisiinme,
azaltma, yeniden kullanma, onarma, yenileme, yeniden amaglandirma, geri doniistiirme ve geri kazanma.

Bu calisma kapsaminda, Avrupa Birligi'nin 27 iiye devletinin 2020-2023 dénemi igin dongiisel
ekonomi performansi, Cok Kriterli Karar Verme (CKKYV) yontemlerinden CRITIC ve TOPSIS yontemleri
kullanilarak dl¢iilmiistiir. Performans lgiimiinde, Avrupa Komisyonu tarafindan tanimlanan rekabetgilik ve
inovasyon ile kiiresel siirdiiriilebilirlik ve dayaniklilik ana temalar1 altinda yer alan dongiisel ekonomi
sektorlerinde 6zel yatirimlar ve briit katma deger, dongiisel ekonomi sektdrlerindeki ¢alisanlar, geri doniisiim
ve ikincil hammaddeler, tiiketim ayak izi, Uiretim faaliyetlerinden kaynaklanan sera gazi emisyonlar1 ve
malzeme ithalatina bagimlilik ile ilgili gostergeler dikkate alinmistir. Calisma, konuyla ilgili teorik bilgileri,
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AB tilkelerinde bu gostergelerin seyirlerini, ardindan literatiir 6rneklerini ve son olarak uygulama ve sonug
boliimiinii sunmaktadir.

Analizde yer alan gostergelerin dongiisel ekonomi performansini ne dl¢iide etkiledigini ifade eden
kriter agirliklarr, CRITIC yontemi kullanilarak hesaplanmistir. Bu yontem, her bir kriterin agirligini objektif
olarak hesaplamak i¢in standart sapmalar1 ve korelasyon degerlerini kullanir. CRITIC ydntem uygulanmast,
2020 yilinda AB iilkelerinde dongiisel ekonomi performansi iizerinde en biiyiik etkiye sahip gostergenin,
agirlik katsayisi 0,22 olan dongiisel ekonomi sektorlerine yapilan 6zel yatirimlar oldugunu, en az etkiye sahip
gostergelerin ise agirlik katsayilar1 0,15 olan briit katma deger ve malzeme ithalat bagimlilig1 oldugunu ortaya
koymustur. 2021 yilinda, dongiisel ekonomi sektorlerine yapilan 6zel yatirimlar 0,23 agirlik katsayisi ile AB
iilkelerinde dongiisel ekonomi performansinin en etkili gostergesi olmaya devam ederken, tiiketim ayak izi
agirhik katsayisi 0,14 ile en az etkiye sahip gosterge olmustur. 2022 yilinda, dongiisel ekonomiye yapilan 6zel
yatirimlar 0,22 agirlik katsayisi ile en etkili gosterge olmaya devam ederken, briit katma deger 0,14 agirlik
katsayist ile dongiisel ekonomi performansi iizerinde en az etkiye sahip olmustur. Son olarak, analizin son y1l1
olan 2023'te, dongiisel ekonomiye yapilan 6zel yatirimlar, 0,22'lik agirlik katsayistyla yine en etkili gosterge
olurken, dongiisel ekonomi sektdrlerinde istihdam edilen kisi sayisi, 0,13'lik agirlik katsayisiyla performans
iizerinde en az etkiye sahip gosterge olmustur.

Son olarak, CRITIC yontem ile hesaplanan kriter agirliklari kullanilarak, AB iilkelerinin 2020-2023
donemi i¢in dongiisel ekonomi performanslari, Cok Kriterli Karar Verme (CKKV) yontemlerinden TOPSIS
yontemi kullanilarak hesaplanmis ve iilkeler performans puanlarina gore siralanmigtir. Bu yontem, birden fazla
kritere sahip alternatiflerin pozitif ve negatif ¢dziim noktalarina olan mesafelerini dikkate alarak en iyi
secenegin secilmesine olanak tanir. TOPSIS yonteminin uygulanmasi sonucunda, 2020 yilinda Avusturya
60,33, Belgika 56,07 ve Estonya 55,26 performans puani ile en basarili dongiisel ekonomi performansini
sergileyen iilkeler olmugtur. 2021 yilinda en basarili dongiisel ekonomi performansini sergileyen iilkeler, 60,90
puanla Avusturya, ardindan 58,23 puanla Almanya ve 58,04 puanla Portekiz oldu. 2022 yilinda ise 63,75
puanla Estonya, 56,50 puanla Avusturya ve 53,82 puanla Litvanya performans siralamasinin zirvesinde yer
aldi. Son olarak, 2023 yilinda en basarili dongiisel ekonomi performansini sergileyen iilkeler Estonya 67,08
performans puanina, Avusturya 54,04 performans puanma ve Almanya 52,02 performans puanina sahiptir.
Déngiisel ekonomi performansi agisindan, 2020 yilinda en kétii performans gosteren iilkeler sirasiyla Italya,
Isveg, Malta, Slovakya ve Hollanda olurken, 2021 yilinda bu siralama Kibris, Isveg, Finlandiya, Hollanda ve
Liiksemburg seklinde degismistir. 2022 yilinda dongiisel ekonomi performansi en kotii olan tilkeler sirasiyla
Finlandiya, Ispanya, Slovakya, Hollanda ve Isve¢ olurken, 2023 yilinda ise Finlandiya, Slovakya, Ispanya,
Hollanda ve Portekiz dongiisel ekonomi performansi en kétii olan iilkeler olmustur.

Anahtar Kelimeler: Dongiisel Ekonomi, Avrupa Birligi, CRITIC Yontem, TOPSIS Yoéntemi,
Performans
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Introduction

In global economies, the increasing demand for natural resources, the scarcity of raw material
reserves, the effects of climate change, the decrease in biodiversity, and the increase in waste
production have made the sustainability of the traditional economic model debatable. The traditional
economy refers to the understanding of production and consumption that emerged after mass
production with industrialization and became more pronounced with urbanization. In the traditional
economic model, raw materials are extracted to produce goods, labor and capital are used to create
the product, which is then sold to the consumer, and after serving its purpose, the product becomes
waste (Uysal, 2020, p. 601). While the traditional economic model prioritizes economic efficiency,
it does not consider long-term environmental and socio-economic costs as a significant problem and
ignores the reintegration of waste into the economy (Kaplan, 2022, p. 662). The traditional economic
model operates on a take-use-discard principle, which hinders the efficient use of resources and is
considered an obstacle to sustainable development (Fischer & Pascucci, 2017, p. 1).

In the traditional economy, raw materials are processed into products, these products are
offered for consumer use, and finally consumed and become waste. In the traditional economic
model, the recycling and reintegration of waste generated after product consumption into the
economy is quite limited. One of the main goals of the traditional economy is to increase profitability
by reducing production costs as much as possible. Therefore, the priority is on industry rather than
the environment (Onder, 2018, p. 198). The traditional economy, lacking environmental awareness,
can also lead to problems such as overproduction, overuse of resources and depletion of natural
resources, shortened product life cycles, and excessive waste accumulation (Akdogan, 2021, p. 10).

The economic model developed to prevent the environmental damage caused by the
traditional economy, to increase efficiency, and to ensure sustainable development is called the
circular economy model. The circular economy model is easier to understand than the traditional
economic model and represents a fundamental alternative to the traditional economic model (Acar,
2023, p. 270). Reducing environmental problems, decreasing waste generation, reusing waste
materials, reducing the use of natural resources, increasing efficiency, and extending the product life
cycle are the cornerstones of the circular economy (Siirmen & Ece Cokmutlu, 2022, p. 212). In this
context, circular economy approaches stand out as efficient and environmentally friendly solutions
(Gliven & Argun, 2025, p. 15).

The circular economy is an economic system developed by drawing inspiration from nature,
where economic activities are carried out in harmony with the natural ecosystem. In other words, the
waste of one organism in nature is used by another, and its waste becomes the input for yet another
organism, thus creating a natural ecosystem. The circular economy is fundamentally a model that
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aims to reuse products produced using natural resources, not discarding them after use, but
repurposing them as inputs for other products, thus ensuring their continued presence on the market
for as long as possible. In the long term, this will reduce dependence on raw materials and supplies
in nature, contributing to both the protection of nature and sustainability (Ozsoy, 2019, p. 131;
Bolayir & Eroglu, 2025, p. 223; Technical Support Project, 2023, p. 6). The circular economy is a
system where products and materials are used efficiently for a long time, and after use, they are
transformed and reintroduced into the process (Lacy, Long & Spindler, 2020, p. 19). Circular
economy is an economic concept where all processes from production to distribution proceed in a
use-and-reuse manner, thus the same resources are used multiple times (Aysan Ozdemir & Giir, 2024,
p. 2034). Considered an economic model that will ensure sustainable development, the circular
economy is also defined as the recycling of waste materials and their reintegration into the economy.
All materials that are considered unnecessary and discarded in the traditional economy, from
production to consumption, are evaluated as resources in the circular economy (Yildiz, 2019, p. 84).

The circular economy is a regenerative system aimed at achieving maximum efficiency with
minimum resources, which has come to the forefront due to the rise in population and living
standards, and the resulting rapid increase in consumption. Since resources in the circular economy
are designed to always remain in flow and use, the amount of waste will be minimized. Waste that
is inevitably generated in the system is recycled and reintegrated into the economy (Circular
Economy Guide for Businesses, 2020, p. 5). In the circular economy model, the cycle encompasses
the efficient use of resources, waste reduction, recycling, and reuse.

The European Union defines the circular economy as an approach that aims to use existing
resources and materials efficiently to ensure that the value of products and resources is retained in
the economic system as much as possible, and to keep the amount of waste generated at the lowest
level. The circular economy model is a comprehensive model that also includes aspects such as
increasing the durability of products, energy efficiency in production and consumption processes,
creating markets for recycled materials, encouraging waste reduction and separation at the source,
and designing products that are easy to maintain, repair, and recycle (European Commission, 2015).

The transition from a traditional economy to a circular economy both reduces the
environmental damage caused by production processes and supports sustainable development by
using natural resources more effectively. With this feature, the circular economy is also included in
the United Nations Sustainable Development Goals (Giires¢i, 2020, p. 59). The circular economy,
which aims for sustainable development and reduced resource consumption, is based on principles
such as solving environmental and climate problems, utilizing generated waste, using products
multiple times within the cycle, and renewing natural resources. In short, the circular economy
represents a constructive and innovative approach focused on extending the lifespan of materials to
obtain the highest value from them (Upadhayay & Alqassimi, 2019, p. 64). The circular economy is
not a system change process that can be solved with technical competencies. On the contrary, the
circular economy represents a radical transformation in which consumption habits in society or
individual consumption perceptions change completely and are taken to a completely new point
(Goksen et al., 2020, p. 394).

The concept of 3R was initially derived to explain the circular economy model. 3R stands
for reduce, reuse, and recycle. Reduction refers to decreasing the amount of input in production to
increase efficiency. Reuse refers to using waste generated during production stages in other stages
of the product or in different products. Recycling, the third concept within 3R, is the recycling and
reuse of used materials to prevent the need for new materials (Heshmati, 2015, pp. 5-6).

As the circular economy gained importance, the 3R concept expanded and came to be called
the 6R concept. In addition to reduction, reuse, and recycling, the 6R concept now includes recovery,
redesizing, and remanufacturing. Recovery refers to the maintenance and repair of a product after a
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certain period of use. The concept of redesigning refers to renewing the design of a product for its
future uses. Another R within the 6R concept stands for remanufacturing, which refers to renewing
all or part of a product without compromising its originality and functionality (Jawahir & Bradley,
2016, p. 105). In the operation of the 6R model, the reduction phase aims to reduce the quantities of
inputs included in the production process. The reduction phase is related to the pre-production phase,
the production process, and the use of the product. If the product can be renewed after use, it is
renewed; if it cannot be renewed, it is stored and its remanufacturing is evaluated. The
remanufactured product is put into use, and the products in storage that cannot be remanufactured
are recycled. The recycled material returns to the production phase. In addition, a renewed product
can be redesigned and returned to the production phase (Ak¢act & Giileg, 2025, pp. 6-7).

In their study, Potting, Hekkert, Worrell, and Hanemaaijer (2017) developed the concepts of
the circular economy expressed by the 6Rs and proposed concepts that can be expressed as the 10Rs.
Accordingly, the concepts of the circular economy are expressed as: refuse, rethink, reduce, reuse,
repair, refurbish, remanufacture, repurpose, recycle, and recover (Potting et al., 2017, p. 5). Unlike
other model principles, the refusal principle in this model means rendering the product unnecessary
by making it dysfunctional or by replacing it with a different product. The rethink principle refers to
making the product more widely used through reuse and sharing models or by introducing products
with higher functionality to the market. Another principle in the model is the repair principle. This
principle refers to ensuring the product is used in its original condition by performing maintenance
and repairs. The refurbishment principle refers to overhauling and updating an old product to reach
a specified quality level. The last R of the circular economy, repurposing, refers to using a product
or parts that have become waste in a new product with a new function. Principles such as reuse,
remanufacturing, and repair are considered within the scope of high-level circularity principles
(Circular Economy Guide for Businesses, 2020, p. 33; Kuvvetli Yavas, 2023, p. 18). High-level
circularity means producing a new product using fewer resources and fewer materials, and requires
aradical change (Potting et al., 2017, p. 14).

The circular economy model, encompassing all processes from raw material procurement to
design, production, distribution, consumption, and recycling, aims to keep resources in the cycle for
as long as possible and minimize the amount of waste generated (Ayturan et al., 2025, p. 15). In this
way, it will be possible to use the available natural resources without compromising the well-being
of future generations.
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Figure 1. Circular Economy Process

In summary, the circular economy process begins with raw materials, as shown in Figure 1.
Raw materials obtained from nature are designed for more functional use of the product. After
sustainable product design, the manufacturing stage begins. During the manufacturing process, all or
part of the product is renewed. Products ready for sale are distributed and delivered to consumers.
Consumers are encouraged to repair and reuse the products during their usage period. Products that
have reached the end of their lifespan after being used for as long as possible are collected and
included in the recycling process. In the recycling process, products are evaluated as raw materials
and included in the cycle again. A small portion that cannot be recycled becomes waste. Therefore,
the circular economy encompasses all processes from the acquisition of raw materials to their use
and recycling.

The European Union is the pioneering community in the emergence of the circular economy
concept (Seyhan, 2023, p.6). In this context, the European Commission took the first step by adopting
the Waste Environment Directive in 1975. In 1990, Pearce and Turner officially used the term
circular economy for the first time (Altuntag, 2024, p. 20). Over time, various decisions and policies
have been published on the subject. In 2014, the European Commission published the Towards a
Circular Economy: Zero Waste Programme for Europe, setting the first serious targets and policies
regarding the circular economy. In 2015, the European Commission implemented the Circular
Economy Action Plan, which represents the circular economy monitoring framework to evaluate
circular economy initiatives in member states. In 2020, the European Commission updated the
existing circular economy action plan and reinstated it as the New Circular Economy Action Plan.
In 2022, the European Commission adopted the sustainability and green transition action plan
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proposed in the circular economy action plan. Finally, in 2023, the European Commission revised
the circular economy monitoring framework and continued its implementation (Y1ilmaz, 2022, p. 98;
Cetinkaya & Aliagaoglu, 2020, 5.2904-2905).

The European Commission uses over twenty key indicators in its Circular Economy
monitoring framework, covering the main themes of production and consumption, waste
management, secondary raw materials, competitiveness and innovation, and global sustainability and
resilience. This study analyzes the themes of competitiveness and innovation, along with global
sustainability and resilience, using their respective sub-indicators. Following the introduction, the
study examines the development of these indicators in EU countries, includes examples from the
literature, and theoretically explains the methods used. Finally, the circular economy performance of
countries is measured and ranked in the context of these indicators for the years 2022 and 2023.

The Course of the Circular Economy in EU Countries

This study provides brief information on the indicators within the themes of competitiveness
and innovation and global sustainability and resilience, which form the subject of the EU Circular
Economy Action Plans, and reveals the course of these indicators in EU countries.

Competitiveness and Innovation Theme

The circular economy contributes to employment and sustainable growth. Growth, in turn,
brings competition and innovation. The development of innovative technologies helps sustainable
growth in the circular economy process through new products, new designs, and reuse. The
EUROSTAT database contains 3 indicators under the theme of Competitiveness and Innovation.

Private Investment and Gross Value Added in Circular Economy Sectors

The first indicator under the theme of competitiveness and innovation in the circular
economy monitoring framework is private investment and gross value added in circular economy
sectors. Innovation and investments are fundamental elements of the transition to a circular economy
and make significant contributions to employment and growth.

EUROSTAT calculates the number of equivalent employees, gross value added at factor
costs, and gross investment in tangible goods annually using a conceptual framework, mapping, and
data collection procedures. Private investment and gross value added are calculated in millions of
euros and as a percentage of GDP and are published annually (Eurostat, 2025a).
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Table 1: Private Investment and Gross Value Added (%) in Circular Economy Sectors

2014 2016 2019 2020 2021 2022 2023
O0Y KD OY KD 0O0Y KD 0OY KD O0Y KD O0Y KD OY KD

Belgium 12 17 1,7 18 16 18 16 19 14 18 13 15 13 15
Bulgaria 06 15 06 1,5 07 1,7 05 1,7 06 1,5 05 12 04 1.2

Czech —— 4¢ 2 07 19 07 18 07 18 07 19 06 15 06 1.4
Republic

Denmark | 84 09 19 08 17 08 18 09 1,7 08 16 08 16
Germany 05 19 05 19 1 23 1 24 1 2,7 09 22 09 22
Estonia 06 2 07 2 08 23 08 22 07 21 07 1,9 07 19
Ireland 04 66 02 5 0,5 4 02 38 01 38 02 28 02 29
Greece 02 06 02 06 02 07 02 07 03 1 0,1 05 01 05
Spain 03 1,7 05 1,7 05 19 05 19 06 2 05 1,7 05 1,6
France 09 1,8 09 1,7 09 1,7 09 18 09 19 08 16 08 15
Croatia 05 18 06 19 06 24 06 24 04 23 05 1,8 04 1,6
Italy 03 16 04 1,7 07 18 05 1,8 05 21 05 1,7 05 16
Cyprus 02 14 03 15 03 1,7 03 15 05 15 02 13 02 13
Latvia 08 1,6 05 16 12 19 07 18 06 17 06 15 06 14
Lithuania 07 1,6 09 1,8 0,7 2 06 19 07 21 07 1,6 06 16

Luxmborg | 2 1,7 1,3 14 1,5 1,1 14 14 1,7 1,3 13 1,3 13
Hungary 0,6 L6 07 16 08 18 0,7 1,8 0,7 2 0,6 1,6 06 14
Malta 0,5 22 04 28 06 3 05 29 04 16 04 23 04 2,1
Netherlad

. 09 19 1,1 19 14 18 1,1 18 12 19 1,1 16 11 15

Austria 6 22 16 22 15 19 14 2 12 22 12 1,8 1,1 18
Poland 06 19 06 19 08 19 06 19 07 19 06 1,6 06 14
Portugal 07 14 0.8 14 1 15 08 15 09 1,7 07 13 07 12
Romania 09 | 05 1,1 05 1,1 04 1,1 05 12 04 09 04 08
Slovenia 02 16 03 16 03 15 03 16 03 1,7 02 14 02 13
Slovakia 06 1,1 06 1,3 05 14 05 14 05 16 05 13 05 12
Finland 04 1,5 04 14 03 14 03 14 06 16 04 14 04 14
Sweden 04 1,5 05 14 04 13 04 14 05 14 04 13 05 14
Source: Eurostat, 2025a.

Table 1 shows the percentage of GDP of private investment and gross value added in circular
economy sectors for EU member states, obtained from the Eurostat database for the years 2014-2023.
According to the table, while private investment and gross value added constitute around 1% - 2%
of GDP, the value added created is generally higher than investments on a country basis. For
example, in Ireland, private investments constituted 0.4% of GDP in 2014, while the value added
created constituted 6.6% of GDP. In 2023, private investments constituted 0.2% of GDP, while the
value added created was 2.9% of GDP.

Employees in Circular Economy Sectors

The second indicator under the competitiveness and innovation theme of the circular
economy monitoring framework is the number of employees in circular economy sectors. Sectors
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closely related to the circular economy, such as recycling, repair, and reuse, have high job volumes
and support local employment. The number of employees in these sectors is calculated as a
percentage of total employment, equivalent to full-time work. The number of people employed in
circular economy sectors provides insight into the extent to which the transition to a circular economy
has taken place and whether the expected results have been achieved (Eurostat, 2025b).

Table 2: Percentage of Employees Working in Circular Economy Sectors (%)

2014 2019 2020 2021 2022 2023

Belgium 1,3 1,3 1,3 1,4 1,2 1,2
Bulgaria 2,9 3,1 3 3 2,7 2,7
Eﬁ;ﬁéhc 2.5 2.6 2.6 2.9 2.6 2.6
Denmark 1,6 1,5 1,5 1,6 1,3 1,3
Germany 1,6 1,7 1,7 1,7 1,6 1,7
Estonia 3,4 3.8 3,7 4,2 7.3 7,9
Ireland 1,7 1,7 1,6 1,9 1,1 1,3
Greece 1,7 1,8 1,8 2 1,6 1,5
Spain 2 2,3 2,3 2,3 1,9 2

France 1,8 1,9 2 2 1,8 1,8
Croatia 3,8 4,6 4,5 4,6 4 3,9
Italy 2,1 2,1 2,2 2,3 2 2

Cyprus 2,3 2,9 2,8 2,9 2,8 2,8
Latvia 4,5 3,9 3,7 3,7 3,5 3.6
Lithuania 4,1 43 43 4,6 4 4,2
Luxembourg 1,7 1,5 1,7 1,7 3,9 4,2
Hungary 2.3 2,6 2,6 2.8 2,3 2,3
Malta 3.3 3,1 3,1 3,5 2,7 2,7
Netherlands 11 1,2 1,2 1,2 1,1 1,1
Austria 1,5 1,4 1,4 1,6 1,4 1,4
Poland 2,4 2,5 2,5 2,5 2,3 2,3
Portugal 2.3 2,6 2,6 2,8 2,3 2,3
Romania 2,3 2,4 2,4 2,8 23 23
Slovenia 2,1 2.3 3,1 2,9 2,5 2,7
Slovakia 2,7 2.8 2.8 2.8 2,6 2,7
Finland 1,8 1,7 1,7 1,7 1,6 1,5
Sweden 1,6 1,6 1,5 1,7 1,4 1,5

Source: Eurostat, 2025b.

Table 2 shows the percentage share of those employed in circular economy sectors within
total employment in EU member states between 2014 and 2023, based on data from the Eurostat
database. According to the table, approximately 2% of those employed in these countries work in
circular economy sectors, although this rate is significantly higher in Estonia, Lithuania, Latvia, and
Croatia.
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Patents Related to Recycling and Secondary Raw Materials

The final indicator under the competitiveness and innovation theme of the circular economy
monitoring framework is patents related to recycling and secondary raw materials. Patent statistics
are a widely used indicator for assessing technological progress in a particular industrial sector. They
are considered a widely accepted output-oriented indicator of innovation. In the transition to a
circular economy, innovation plays a significant role in the development of new technologies,
processes, services, and business models.

The indicator measuring the number of patents related to recycling and secondary raw
materials is classified using the Cooperative Patent Classification (CPC) and published as the number
of patents per million people. Furthermore, the data for this indicator is not produced directly by
EUROSTAT; the data is produced by the European Patent Office (EPO) and published in the Eurostat
database (Eurostat, 2025¢).

Tablo 3: Patents Related to Recycling and Secondary Raw Materials (Per Million People)

2012 2013 2014 2018 2019 2020 2021
Belgium 0,8 1,39 1,15 1,45 1,77 1,02 1,03
Bulgaria 0 0 0,21 0,07 0 0 0
Ezgﬁéhc 0,72 0,67 0,41 0,44 0,91 1 0,55
Denmark 0,69 1,06 1,75 0,96 1,33 0,9 0,78
Germany 1,17 1,07 1,1 1,03 1,42 1,65 0,95
Estonia 0,19 0 2,28 0 0 0 0,75
Ireland 0,3 0,55 0,83 0,62 0,48 0,79 0,75
Greece 0 0 0,09 0 0,03 0,05 0
Spain 0,39 0,56 0,44 0,38 0,32 0,62 0,47
France 0,81 0,64 1,06 0,64 0,85 0,79 0,48
Croatia 0,04 0 0 0 0 0 0
Italy 0,58 0,47 0,34 0,37 0,83 0,97 0,64
Cyprus 0 0,97 0,58 0 0 0 0
Latvia 1,15 1,99 0,04 0 0,52 0,26 0
Lithuania 0,39 0,34 0 0 0,53 0 0,36
Luxembourg 4,94 6,18 11,66 3,73 4,57 6,93 1,67
Hungary 0,35 0,13 0,29 0,21 0,31 0,1 0
Malta 0 0 1,73 0 0 0 0
Netherlands 1,17 1,03 1,29 1,81 1,42 1,06 1,69
Austria 1,36 1,23 0,94 1,5 2,17 2,96 3,41
Poland 1,41 0,74 0,74 0,76 0,63 0,78 0,39
Portugal 0,27 0,29 0 0,1 0,38 0,48 0
Romania 0,25 0,12 0,25 0,59 0,41 0,65 0,64
Slovenia 0 0,97 1,13 0 0,48 0,24 0,47
Slovakia 0,25 0,18 0,18 0,37 0,18 0,37 0
Finland 2,59 2,63 2,71 43 3,24 6,03 5,85
Sweden 0,57 0,9 0,6 1,72 1,51 0,79 0,36

Source, Eurostat, 2025c¢.
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Table 3 shows the number of patents per million people related to recycling and secondary
raw materials in EU member states between 2012 and 2021. According to the table, Luxembourg,
Austria, and Finland stand out from other EU countries in terms of the number of patents per capita.
While this number is zero or close to zero in some countries, for example, Finland had 5.85 patents
per million people in 2021.

Global Sustainability and Resilience Theme

Sustainability aims to meet the needs of the present generation without depleting the
resources that future generations will use to meet their needs. The concept of sustainability is
generally based on promoting the sustainable use of natural resources and is a result of the
development of sustainability within the circular economy framework. In this context, the global
sustainability and resilience theme is explained by four indicators in the EUROSTAT database.

Consumption Footprint

The first indicator under the global sustainability and resilience theme of the circular
economy monitoring framework is the consumption footprint. The consumption footprint, used to
comprehensively assess an economy's global resource consumption, measures the total global
extraction of raw materials against the backdrop of the goods and services demanded by that country.
Addressing local and environmental impacts through imported goods, the consumption footprint
estimates the environmental impact of EU and member state consumption by combining data on the
consumption intensity and environmental impacts of representative products. The consumption
footprint is an environmental impact assessment method that converts the emissions and resources
used throughout the life cycles of approximately 160 products from the food, mobility, housing,
household goods, and appliance product groups into potential environmental impacts based on their
consumption intensity.

Data for the indicator is produced annually by the EU Joint Research Centre (JRC) and
published by EUROSTAT (Eurostat, 2025d), presented as per capita units by impact category, as an
index (2010=100), and as a planetary limit.
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Table 4: Per Capita Consumption Footprint in EU Countries

2014 2015 2018 2019 2020 2021 2022 2023
Belgium 1,07 1,06 1,05 1,09 1,04 1,03 1,05 1,02
Bulgaria 0,58 0,62 0,66 0,69 0,66 0,69 0,7 0,72
Ezg‘l’ghc 0,76 0,78 0,84 0,84 0,81 0,38 0,91 0,86
Denmark 1,17 1,18 1,2 1,23 1,2 1,18 1,22 1,18
Germany 1,13 1,1 1,09 1,09 1,06 1,03 1,05 1,08
Estonia 0,92 0,95 1,02 1,04 0,98 0,99 1 0,97
Ireland 1,41 1,4 1,34 1,28 1,23 1,18 1,21 1,25
Greece 0,77 0,78 0,85 0,85 0,77 0,82 0,89 0,88
Spain 0,92 0,94 1,01 1 0,91 1 1,07 1,05
France 0,98 0,98 0,99 0,97 0,92 0,94 0,97 0,97
Croatia 0,72 0,75 0,86 0,85 0,81 0,87 0,91 0,89
Italy 1 1,02 1,05 1,08 1 1,04 1,09 1,05
Cyprus 1,07 1,09 1,15 1,14 1 1,05 1,11 1,13
Latvia 0,85 0,86 0,9 0,92 0,9 0,88 0,92 0,95
Lithuania 0,82 0,81 0,91 0,93 0,92 0,95 0,98 0,94
Luxembourg 1,27 1,29 1,31 1,32 1,27 1,31 1,32 1,3

Hungary 0,63 0,64 0,7 0,7 0,68 0,71 0,73 0,72
Malta 1,11 1,12 1,18 1,18 1,08 1,11 1,14 1,12
Netherlands 1,22 1,21 1,23 1,17 1,08 1,1 1,2 1,18
Austria 0,96 0,96 0,95 0,95 0,94 0,94 0,96 0,96
Poland 0,7 0,71 0,79 0,79 0,81 0,85 0,86 0,86
Portugal 0,85 0,86 0,99 1,02 0,94 0,97 1,04 1,07
Romania 0,58 0,59 0,63 0,62 0,62 0,64 0,66 0,67
Slovenia 0,86 0,88 0,91 0,89 0,85 0,84 0,87 0,87
Slovakia 0,64 0,62 0,68 0,68 0,67 0,69 0,71 0,71
Finland 1,15 1,13 1,13 1,12 1,07 1,08 1,1 1,09
Sweden 1,19 1,19 1,13 1,12 1 1,02 1,07 1,08

Source: Eurostat, 2025d.

Table 4 shows the per capita consumption footprint values in EU countries for the years
2014-2023. According to the table, the consumption footprint in Belgium was 1.07 units in 2014 and
1.02 units in 2023. In Spain, the consumption footprint increased from 0.92 units in 2014 to 1.05
units in 2023.

Greenhouse Gas Emissions from Production Activities

Another indicator under the global sustainability and resilience theme of the circular
economy monitoring framework is greenhouse gas emissions from production activities. Greenhouse
gas emissions refer to the calculation of human-caused gases in carbon dioxide (CO2) equivalent that
can cause the greenhouse effect in a country in one year. Greenhouse gas emissions are also
associated with the extraction and processing of natural resources. A circular economy with more
secondary raw materials contributes to climate neutrality because it emits less greenhouse gas.
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Greenhouse gases include numerous gases such as carbon dioxide, methane, nitrous oxide,
ammonia, carbon monoxide, and sulfur dioxide. Greenhouse gas emissions are calculated in CO2
equivalent, in kilograms per person (Eurostat, 2025e).

Table 5: Per Capita Greenhouse Gas Emissions in EU Countries (tons)

2008 2020 2021 2022 2023 2024
Belgium 10,3 7,5 7,5 7.2 6,8 6,8
Bulgaria 8,4 7 8 8,4 6,4 6,2
Eig‘jﬁhc 11.9 8.3 9 8.8 7.6 7.2
Denmark 18,6 12,9 14,2 13,4 12,6 13,5
Germany 10 6,9 7,4 7,4 6,5 6,3
Estonia 15 7,9 8.8 9,9 73 7
Ireland 11,9 10,5 10,9 12,2 11,7 11,3
Greece 11 7.2 7.4 7 6,7 6,5
Spain 73 4,5 4,8 4,9 4,5 4.4
France 6,7 4,7 4,9 4,8 4,5 4.4
Croatia 5.8 4,7 4,7 4,8 4,9 4,6
Italy 48 4,9 53 53 5 4,8
Cyprus 11,1 7,6 7,4 7,4 7,4 7,5
Latvia 5,3 5 5,2 5,2 5,2 5,1
Lithuania 6,9 7.8 7,9 7,4 7,2 73
Luxembourg 17 13,1 13 12,8 11,7 11,8
Hungary 6,1 53 53 5.2 4,7 4,8
Malta 6,2 4,8 5,7 6,6 9,1 11,6
Netherlands 11,6 8.8 8,8 8,3 7,8 7,7
Austria 8,2 6,1 6,3 6,4 5,9 5,9
Poland 9,4 8,9 9,9 9,5 8,7 8,4
Portugal 6,5 4,8 4,8 4,8 4,4 4,2
Romania 6,7 4,9 5 4,7 4.4 49
Slovenia 8 6 5,9 5,4 5,2 5.4
Slovakia 7,6 5,5 6,2 5,5 5,4 5
Finland 12,7 7,9 7,9 7,7 7,1 6,6
Sweden 6,1 3.9 4,1 4 3,9 4,1

Source: Eurostat, 2025¢.

Table 5 shows the calculated greenhouse gas emissions per capita in tons for EU countries
for the years 2008-2024. Looking at the table as a whole, it can be seen that there has been a decrease
in greenhouse gas emissions year by year in line with the European Commission's targets. For
example, in Belgium, per capita greenhouse gas emissions decreased from 10.3 tons in 2008 to 6.8
tons in 2024. Similarly, in Germany, per capita greenhouse gas emissions decreased from 10 tons in
2008 to 6.3 tons in 2024. (For further discussion on greenhouse gas emissions, the Paris Climate
Agreement, and their economic implications, see Dikmen, 2019; Pinarcioglu, 2018; Altintag, 2021;
Dogan & Acet, 2017; Ulusoy & Atay, 2018; and Aldirmaz Akkaya, 2019).
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Material Import Dependence

Another indicator under the global sustainability and resilience theme of the circular
economy monitoring framework is material import dependence. Material import dependence shows
the degree to which an economy relies on imports to supply the materials it needs. Controlling and
reducing import dependence, especially for fossil energy sources, is crucial. This indicator is
obtained by calculating the percentage ratio of imports to direct material inputs. Material import
dependence cannot be negative or greater than 100%. Furthermore, if the ratio is equal to 100%, it
can be concluded that no production took place in the country during that year (Eurostat, 2025f).

Table 6: Material Import Dependence in EU Countries (%)

2000 2010 2015 2020 2021 2022 2023 2024
Belgium 67,1 72,5 71,4 72,4 73 74,9 75,6 75,8
Bulgaria 16,1 15,9 14,1 16 15,3 17,3 15,8 16,8
Ezgﬁéhc 20,2 293 33 31,1 33,2 32,9 34 34,8
Denmark 29,1 35,2 35,9 38 39,2 39,5 42,6 42.8
Germany 30,7 38 40 39,6 38,7 38,6 38,6 39,5
Estonia 18,2 21,7 19,9 26,9 30,5 26,4 21,9 22,8
Ireland 21,4 28,6 32,1 29,6 31,7 30,9 30,5 31,5
Greece 23,8 23,2 29,5 39,1 40,6 40,1 39,8 42
Spain 28,3 32,7 43,8 38 39,5 423 42 39,8
France 32,5 35,9 36,9 32,1 31,9 32,4 29,6 30,8
Croatia 23,6 26,8 29,5 33,8 35,5 36,8 36,6 37,6
Italy 37,6 40,8 47,1 45,7 46,6 48,1 47,6 46,6
Cyprus 222 24,7 32,8 32,4 31,9 31,1 32,3 32,7
Latvia 245 26,4 31,4 32 31,4 31,1 31,9 29
Lithuania 33 41 40,7 36,7 37,9 36,8 34,7 33,4
Luxembourg 86,3 90,2 91,2 90,2 89,5 90,1 89 89,4
Hungary 223 28,9 26,7 26,8 27,9 29,7 27,6 27,8
Malta 43,1 57,7 74,6 69,9 72,5 72,5 67,7 73,6
Netherlands 68,6 73,1 77,3 79,9 81,4 82 83 83,7
Austria 34,3 41,5 42,4 443 43 41,9 41,6 40,9
Poland 12 16,9 17,6 19,3 19,7 20,8 20,6 21
Portugal 24,6 242 31 31,1 28,9 32,2 31,5 32,3
Romania 13,4 12,1 9,3 9,3 10,1 9,9 9,2 9
Slovenia 28,3 38,3 44,5 46,5 45,6 46,9 45,8 473
Slovakia 40,3 422 424 42,7 452 458 438 44,5
Finland 27 21,6 22 20,2 19,1 18,4 16,8 17,5
Sweden 28,3 27,6 25,5 23,7 23,9 24,4 24,6 25,7

Source: Eurostat, 2025f.

Table 6 shows the percentage of material import dependency in EU countries for the years
2000-2024. Looking at the table as a whole, it can be seen that import dependency has increased over
the years in the majority of EU countries. For example, in Luxembourg, material import dependency
was 86.3% in 2000 and 89.4% in 2024. Similarly, in Poland, material import dependency was around
12% in 2000 and rose to 21% in 2024.
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EU Self-Sufficiency in Raw Materials

The final indicator under the global sustainability and resilience theme of the circular
economy monitoring framework is the EU's self-sufficiency in raw materials. Raw materials are vital
to the functioning of the EU economy. The EU Circular Economy Action Plan targets specific actions
in the area of critical raw materials. Critical raw materials are those of high economic importance to
the EU and are sensitive to supply disruptions. In some cases, their extraction can also affect
environmental policies as it would have significant environmental impacts. Increasing the recovery
of critical raw materials is one of the key challenges to consider in the transition to a more circular
economy.

The self-sufficiency indicator measures how independent the EU is from the rest of the world
in terms of many raw materials. The calculation of the self-sufficiency indicator is done at the first
two stages of the value chain for materials — extraction and processing — and is measured as a
percentage. The values of the self-sufficiency indicator can range from 0% to 100%. Any value
outside this range is not interpretable. Therefore, it is not possible to have either negative self-
sufficiency or self-sufficiency exceeding 100% for a given material (Eurostat, 2025g).

Table 7: Self-sufficiency of EU Countries in Terms of Certain Raw Materials (%)

2011 2015 2018 2022

Cikarma Isleme  Cikarma  Isleme  Cikarma  Isleme  Cikarma  Isleme
Aluminum 16,8 52,9 11,8 53,8 9,8 52,3 11 42
Borate/Boron 0 0 0 0 0 0 0 30
Cobalt 4 252 15,6 26,2 2,6 8,5 19 99
Copper 57,4 82,9 57,5 82,3 62,3 82,1 52 83
Calcium Fluoride 23 100 43,7 100 29 100 40 :
Gallium : 100 : 30,2 : 0 : 2
Germanium : 36,5 : 69,2 : 0 : 58
Indium : 100 : 100 : 100 : 89
Iron 25,5 95,8 25,7 94,7 30,2 94,9 23 94,9
Limestone 89,9 : 93,9 : 94,3 : 100 :
Lithium 16,1 0 9,7 0 30,1 0 19
Molybdenum 0 3 0 14 0 22 0
Natural Graphite 0,9 : 1,3 : 0,3 : :
Platinum : 0 : 3,1 : 3,9 : 3,9
Silicon : 39,5 : 35,7 : 31,8 : 36
Vanadium : 60,2 : 47.9 : 48,3 100 0

Source: Eurostat, 2025g.

Table 7 shows the self-sufficiency of EU countries in the extraction and processing of some
raw materials as a percentage between 2011 and 2022. According to the table, EU countries have a
share in both extraction and processing processes for some raw materials, while for others they only
have a share in extraction or only processing processes. In 2022, 11% of the aluminum extracted was
extracted by EU countries, while 42% of this raw material was processed by EU countries.

Literature Examples

Many scientific studies have been conducted on the circular economy, especially in recent
years. These studies are conducted on a firm-by-firm, sector-by-sector, country-by-country, and
country-group basis, either as situation assessment or impact assessment, or as comparison or
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performance measurement. The vast majority of these studies are related to European Union
countries, starting from the point of data acquisition. This section of the study includes literature
examples on measuring circular economy performance.

In his study, Isik (2025) analyzed the contribution of green growth to sustainable
development in 16 European Union countries during the period 2015-2021 using annual data. This
study investigated the impact of green growth variables on the sustainable development index using
fixed effects, random effects, and the Driscoll-Kraay standard error model from micro-panel data
analysis techniques. The study concluded that the share of employment in environmental goods and
services and investments in environmental protection have a positive effect on sustainable
development, but the share of public R&D budget related to the environment does not have a
statistically significant effect.

Gelmez and Eren (2025) investigated the green growth performance of EU countries
included in the 2023 green growth index in their study. In the study, the weights of the criteria were
determined using the CRITIC and MEREC methods from multi-criteria decision-making methods,
and the green growth performance of the countries was measured with the WASPAS method. As a
result of the criterion weighting with the CRITIC-MEREC methods, the protection of natural capital
criterion was the criterion with the highest importance, while the social participation criterion was
the criterion with the lowest importance. As a result of the performance measurement with the
WASPAS method, taking into account the calculated weights, the countries exhibiting the most
successful green growth performance were Switzerland, Austria, and Germany, respectively; It was
concluded that the countries exhibiting the worst green growth performance were Montenegro,
Malta, and Iceland, respectively. In her study,

Ece Cokmutlu (2023) analyzed the circular economy performance of manufacturing industry
companies included in the Istanbul Stock Exchange Sustainability Index using the ENTROPI and
TOPSIS methods. Five criteria were used in the analysis: energy efficiency, water efficiency,
emissions, waste management, and material efficiency. As a result of applying the ENTROPI
method, it was determined that water consumption and efficiency was the most effective criterion.
Using the weighting coefficients obtained for the criteria, the measurement made with the TOPSIS
method resulted in the conclusion that VESBE company exhibited the most successful circular
economy performance, while ARCELIK company had the worst circular economy performance.

Seyhan (2023) evaluated the production and consumption performance of EU member
countries within the scope of the circular economy for the year 2020. Using data obtained from the
EUROSTAT database, criterion weights were calculated with the MEREC method and performance
measurements were made with the MARCOS method. In this study, criterion weight calculations
using the MEREC method revealed that the most important criterion was trade in recyclable raw
materials, while the least important criterion was consumption footprint. Using these calculated
criterion weights, performance measurement using the MARCOS method, a multi-criteria decision-
making technique, showed that for 2020, the countries exhibiting the most successful circular
economy performance were the Netherlands, Germany, and France, respectively; while the countries
exhibiting the worst performance were Luxembourg, Finland, and Malta, respectively.

In his study, Yilmaz (2022) compared the circular economy performance of 28 EU countries.
The study analyzed data from 2016 and 2018 using CCR and BCC models and Data Envelopment
Analysis (DEA). According to the CCR model, the study showed that 12 countries, including
Denmark, Czech Republic, and Romania, had good circular economy performance in 2016; and 13
countries, including Romania, Belgium, and Cyprus, had good performance in 2018. According to
the BCC model, 14 countries, including Belgium, Germany, and Denmark, had successful circular
economy performance in 2016; and 16 countries, including Belgium, Germany, and Luxembourg,
had successful performance in 2018. The countries exhibiting the worst circular economy
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performance in both 2016 and 2018, depending on the year and methodology used, were Malta,
Estonia, Bulgaria, and Greece. The study shows that the increase in the number of countries with
successful circular economy performance in 2018 compared to 2016 indicates positive developments
in the circular economy process in EU member states.

Giannakitsidov et al. (2020) measured the environmental and circular economy performance
of 26 EU member states in their study. The data obtained in the study were analyzed using the data
envelopment analysis method. The study revealed significant differences among EU member states,
with borders disappearing between Eastern and Western Europe, while borders remained the same
between Northern and Southern Europe. The study found that Belgium exhibited the most successful
performance in both environmental and circular economy contexts, while countries like Spain and
France showed very low environmental and circular economy performance.

Fura et al. (2020) analyzed the development levels of European Union countries in the
context of the circular economy. The analysis was conducted by considering circular economy
indicators obtained from the EUROSTAT database for the years 2010, 2012, 2014, and 2016. In this
study, EU member states were classified as old and new members, and their progress in circular
economy indicators for the years 2010 and 2016 was analyzed. The study concluded that
Luxembourg, the Netherlands, and Belgium had achieved quite successful progress in circular
economy, while Malta, Cyprus, Estonia, and Greece had a lower level of progress.

Data Set and Methodology

The aim of this study is to evaluate the circular economy performance of the 27 EU member
states within the framework of the circular economy monitoring framework established by the
European Commission, focusing on the themes of competitiveness and innovation and global
sustainability and resilience. In this context, the situation in EU countries was analyzed and
performance measurements were made in terms of indicators related to private investments and gross
added value in circular economy sectors; employees in circular economy sectors; patents related to
recycling and secondary raw materials; consumption footprint; greenhouse gas emissions from
production activities; material import dependence; and the EU's self-sufficiency in raw materials.
Within the scope of the study, the indicator of patents related to recycling and secondary raw
materials under the competitiveness and innovation theme was not included in the performance
measurement due to the lack of data for the period after 2021. Similarly, the indicator of the EU's
self-sufficiency in raw materials under the global sustainability and resilience theme was also not
included in the performance measurement due to the lack of country-specific data.

In this study, using annual data from the Eurostat database for the years 2020-2023, the
indicators listed in the table below were first used to determine the level at which these indicators
affect circular economy performance using the CRITIC method. Subsequently, circular economy
performance was measured using the TOPSIS method, a multi-criteria decision-making technique,
and a ranking of countries based on their performance was established.

Table 8: Criteria Used in the Study

Indicator Direction Source

Private investments in circular economy sectors Max Eurostat
Value added related to circular economy sectors Max Eurostat
Workers in circular economy sectors Max Eurostat
Consumption footprint Min Eurostat
Greenhouse gas emissions resulting from production activities Min Eurostat
Material import dependency Min Eurostat
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A review of the literature reveals that circular economy performance in EU countries is
generally measured through indicators related to production and consumption, and waste
management. Therefore, no studies have been found that measure performance using indicators
related to global sustainability and resilience, or competitiveness and innovation. In this context, this
study will fill a significant gap in the literature. Furthermore, the fact that both the criterion weights
were determined using the CRITIC method and performance measurement was performed using the
TOPSIS method with these calculated weighting coefficients distinguishes this study from other
studies in the literature.

CRITIC Method

When multiple criteria influence the decision-making process, one of the methods used to
determine the level of influence of these criteria on the decision-making process is the CRITIC
method. The CRITIC method uses the standard deviations of the criteria included in the analysis and
the correlation values showing the relationship between the criteria to calculate the weight of each
criterion in an unbiased manner. The method reaches a conclusion through a five-step process in
practice (Diakoulaki et al., 1995, pp. 764-765; Cakir & Pergin, 2013, p. 451; Pimnar et al., 2023, pp.
438-439; Senol & Ulutas, 2018, pp. 93-94; Orhan et al., 2020, p. 401).

The first step is to create the decision matrix using equation (1).

xll xlz es xln

X=(xij)mn =|: o iEL2,amve =12, 00 (D)
Xm1 Xm2 - Xmn

The second step is to create the normalized decision matrix using equations (2) and (3).
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The third step is to create the correlation coefficient matrix using equation (4).
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The fourth step is to calculate the Cj values using equations (5) and (6).
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Finally, the fifth step is to calculate the weighting coefficients of the variables using equation
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The CRITIC method objectively determines the weighting coefficients of the criteria
included in the analyses in five steps.

TOPSIS Method

It is one of the MCDM methods that allows for the determination of the best alternative and
the taking of correct decisions in decision-making processes where there are multiple criteria and
alternatives. The TOPSIS method calculates the performance values based on the positive and
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negative ideal solution points of the alternatives and ranks the alternatives according to the
performance values obtained. The method reaches the result with a six-step process in practice (Pinar
& Erdogan, 2022, pp. 139-141: Pinar & Paksoy, 2023, p. 117: Yilmaz Tiirkmen & Cagil, 2012, pp.
64-67: Sevgin & Kundakgi, 2017, pp. 90-92; Sar1 & Aka, 2022, pp. 821-823; Ozar1, 2020).

The first step is the creation of the decision matrix with the help of equation (8).

x11 x12 ew xlm
: : Pol;i=1,2,3,..mvej=1,2,3,...n (8)
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The second step is to create the normalized decision matrix using equations (9) and (10).
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X1 %ij?
rll T12 ew rlm
R=|t i (10)
™1 T2 Tmn

The third step is to construct the weighted normalized decision matrix with the help of
equations (11) and (12).

vij:rij'wj (11)
vll 1712 e vln

v : : (12)
UVmi Vm2 - VUmn

The fourth step is to calculate the positive and negative ideal solution points using equations
(13) and (14).

A'={(max v;lje]} - A={vi",v2',..... \v'} (13)
A= {(minvij1JED} = A ={vr, Voo Vi) (14)

The fifth step is to determine the distances to the positive ideal solution and the negative
ideal solution with the help of equations (15) and (16).

5*= [Ba(vy =3y (15)
57= [SaCvy =37 (16)
Finally, the relative proximity to the ideal solution is calculated using the sixth step equation
(17).
-
€= s {1

The calculated C values, ranging from zero to one, are sorted from largest to smallest, and
the alternative with the highest value is determined as the best alternative.

Application Results

The results given in Table 9 below were obtained from the weighting calculations made using
the CRITIC method with data obtained from the Eurostat database regarding private investments,
gross added values, employees in circular economy sectors, consumption footprint, greenhouse gas
emissions and material import dependency indicators related to circular economy sectors under the
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themes of Competitiveness and Innovation and Global Sustainability and Resilience of the 27 EU
member countries for the period covering the years 2020 — 2023.

Table 9: CRITIC Method Application Results

Private Gross Employees Consumer Greenhouse Material
Investments Value in the Footprint Gas. . Import
Added  Sector Emissions  Dependence
~  Standard Deviation 0,25 0,19 0,27 0,26 0,26 0,24
§ Cj Value 1,55 1,02 1,14 1,10 1,08 1,07
Weighting Factor (W) 0,22 0,15 0,16 0,16 0,16 0,15
_. Standard Deviation 0,25 0,18 0,28 0,24 0,25 0,24
§ Cj Value 1,67 1,04 1,25 1,02 1,12 1,08
Weighting Factor (W) 0,23 0,15 0,17 0,14 0,16 0,15
~  Standard Deviation 0,27 0,19 0,21 0,25 0,27 0,24
§ Cj Value 1,61 1,07 1,02 1,16 1,34 1,18
Weighting Factor (W) 0,22 0,14 0,14 0,16 0,18 0,16
Standard Deviation 0,27 0,18 0,21 0,26 0,27 0,25
% Cj Value 1,58 1,07 0,98 1,21 1,26 1,15
Weighting Factor (W) 0,22 0,15 0,13 0,17 0,17 0,16

According to the table, in the context of the indicators analyzed during the period covering
2020-2023, the indicator that most affected the circular economy performance of EU countries was
private investments in circular economy sectors. When the weighting coefficients showing the level
of impact of the indicators on the circular economy are evaluated on a yearly basis; it is seen that in
2020, private investments in circular economy sectors were the most effective indicator with a
weighting coefficient of 0.22. Employees in circular economy sectors, consumption footprint, and
greenhouse gas emissions had weighting coefficients of 0.16; while material import dependency and
gross value added in circular economy sectors had weighting coefficients of 0.15.

In 2021, private investments became the criterion that most affected circular economy
performance with a weighting coefficient of 0.23, while consumption footprint was the criterion that
least affected circular economy performance with a weighting coefficient of 0.14. In 2021, private
investments were followed by employees in circular economy sectors with a weighting coefficient
of 0.17; Greenhouse gas emissions, with a weighting factor of 0.16, were followed by gross value
added and material import dependency criteria with weighting factors of 0.15.

In 2022, private investments were the criterion that most affected circular economy
performance with a weighting factor of 0.22, while gross value added and employees in the sector
were the criteria that least affected performance with weighting factors of 0.16. In 2022, private
investments were followed by greenhouse gas emissions with a weighting factor of 0.18, and
consumption footprint and material import dependency criteria with weighting factors of 0.16.

In 2023, private investments were again the criterion that most affected circular economy
performance in EU countries with a weighting factor of 0.22, while employees in circular economy
sectors were the criterion that least affected performance with a weighting factor of 0.13. In 2023,
private investments were followed by consumption footprint and greenhouse gas emissions with
weighting factors of 0.17; Material import dependency was followed by the criterion with a
weighting coefficient of 0.16, and gross value added with a weighting coefficient of 0.15.
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The circular economy performance of the EU and Turkey for the period covering 2020-2023
was measured using the TOPSIS method, one of the multi-criteria decision-making techniques, with
criterion weighting coefficients obtained from the EUROSTAT database within the context of the
defined criteria. Country rankings were made according to the performance scores obtained with the
TOPSIS method. In this context, the performance scores and performance rankings of EU member
countries for the period covering 2020-2023 are given in Table 10 below.

Table 10: TOPSIS Method Application Results

2020 2021 2022 2023
Country PP. P.S. Country PP. P.S. Country PP. PS. Country P.P. P.S.
Austria 60,33 1 Austria 60,90 1 Estonia 63,75 1 Estonia 67,08 1
Belgium 56,07 2 Germany 5823 2 Austria 56,50 2 Austria 54,04 2
Estonia 5526 3 Portugal 58,04 3 Lithuania 53,85 3 Germany 5202 3
Croatia 5424 4 France 57,46 4 Latvia 52,88 4 France 51,26 4
Germany 5334 5 Lithuania 57,03 5 France 5239 5 Lithuania 5055 5
France 5320 6 Estonia 56,48 6 Croatia 52,38 6 Latvia 50,44 6
Latvia 52,51 7  Hungary 56,32 7 Germany 52,11 7 Belgium 4968 7
Hungary 51,11 8  Belgium 5528 8 Belgium 50,38 8 Luxmborg 4926 8
Portugal 4942 9 Latvia 5393 9 Hungary 5028 9 Hungary 48385 9
Lithuania 4846 10  Croatia 52,73 10 Luxemborg 4876 10 Croatia 4693 10
Bulgaria 4787 11 Bulgaria 5231 11 Romania 4835 11 Denmark 4682 11
Denmark 4746 12  Poland 51,78 12 Poland 4727 12 Romania 4679 12
Czech . 4688 13 Romania 5173 13 Denmark 4724 13 Poland 4590 13
Republic ’ ’ ’ ’
Poland 46,71 14  Denmark 51,36 14 Bulgaria 4720 14 Bulgaria 4570 14
Romania 45 g8 15 Crech 5096 15 Srech 4553 15 Sweden usi4 s
Republic Republic
Spain 43,16 16 OPain 4879 16  Porwueal 4501 16 SN a4 16
Republic

Netherlands 42 08 17  Luxembourg 4877 17 Sweden 4429 17 Portugal 4359 17
Slovakia 41,68 18  Netherlands 4856 18 Netherlands 4426 18 Nethlands 4338 18
Malta 41,66 19  Finland 46,69 19  Slovakia 44,08 19  Spain 42,78 19
Sweden 41,53 20  Sweden 46,57 20 Spain 4390 20  Slovakia 4271 20
Italy 39,92 21  Cyprus 4513 21 Finland 42,63 21  Finland 4208 21
Ireland 39,86 22  Slovakia 4461 22  ltaly 4231 22  ltaly 40,92 22
Finland 37,22 23 ltaly 44,12 23 Cyprus 38,40 23  Ireland 37,60 23
Cyprus 37,14 24  Slovenia 40,16 24  Malta 37,73 24  Slovenia 3648 24
Slovenia 37,10 25  Ireland 39,26 25  Slovenia 37,61 25  Cyprus 3627 25
Luxembourg 3694 26  Malta 38,00 26 Ireland 36,73 26 Malta 3291 26
Greece 31,28 27  Greece 3522 27  Greece 31,59 27  Greece 30,26 27

According to Table 10, in 2020, Austria demonstrated the most successful circular economy
performance in the context of the themes of Competitiveness and Innovation and Global
Sustainability and Resilience with a performance score of 60.33, followed by Belgium with a
performance score of 56.07 and Estonia with a performance score of 55.26. The countries with the
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worst circular economy performance in 2020 were, respectively, Greece, Luxembourg, Slovenia,
Cyprus, and Finland.

Looking at the circular economy performance rankings for 2021, Austria again demonstrated
the most successful performance among EU countries with a performance score of 60.90, followed
by Germany with a performance score of 58.23 and Portugal with a performance score of 58.04. The
countries with the worst circular economy performance among EU countries in 2021 were,
respectively, Greece, Malta, Ireland, Slovenia, and Italy.

Looking at the circular economy performance of EU member states in 2022, Estonia had the
highest performance with a score of 63.75, followed by Austria with 56.50 and Lithuania with 53.85.
The worst performing countries in 2022 were Greece, Ireland, Slovenia, Malta, and Cyprus,
respectively.

In 2023, the final year for performance measurement, Estonia again had the highest circular
economy performance among EU countries with a score of 67.08, followed by Austria with 54.04
and Germany with 52.02. The worst performing countries in 2023 were again Greece, Malta, Cyprus,
Slovenia, and Ireland, respectively.

Table 10 shows that, in terms of performance scores, country performance scores generally
remained low, with even the highest performing countries achieving scores between 60 and 67. While
the number of countries that achieved a performance score above 50 was 8 in 2020, this number
increased to 15 in 2021, 9 in 2022, and 6 in 2023. This indicates that although significant steps have
been taken in the area of circular economy, sufficient progress has not yet been achieved in EU
countries. Furthermore, the overall upward trend in performance scores each year can be considered
a positive development for EU countries.

Conclusion

In the new world, the environmental problems and resource issues brought about by
industrialization, along with developments from production to consumption, from competition to
sustainability, have brought the circular economy to the forefront. The decisions and action plans
recently implemented by the European Commission regarding the transition to a circular economy
have brought about significant changes and transformations in the global economy. The extent to
which countries have adapted to the circular economy process, and the effectiveness of the steps
taken and action plans implemented within this framework, can be determined by measuring circular
economy performance. The criteria included in the circular economy monitoring framework defined
by the European Commission are used in measuring circular economy performance. In this context,
it is possible to make comparisons between countries based on performance measurements, identify
the shortcomings of countries, and play a guiding role for future steps and regulations.

Within the scope of this study, the analysis primarily focuses on private investments and
gross added value related to circular economy sectors under the theme of competitiveness and
innovation, the number of people employed in circular economy sectors, and patents related to
recycling and secondary raw materials; Under the theme of global sustainability and resilience,
indicators such as consumption footprint, greenhouse gas emissions from production activities, and
material import dependency are explained along with their trends in EU countries. Following the
theoretical framework, the criterion weighting coefficients expressing the level of impact of these
indicators on circular economy performance were calculated using the CRITIC method. As a result
of the application of the CRITIC method, it was observed that private investments related to circular
economy sectors were the criterion that most affected circular economy performance in the periods
covering the years 2020-2023, with weighting coefficients of 0.22, 0.23, 0.22, and 0.22, respectively.
In contrast, gross value added and material import dependency indicators with a weighting
coefficient of 0.15 in 2020; and the consumption footprint indicator with a weighting coefficient of
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0.14 in 2021; In 2022, gross value added and the indicator of employees in the sector, with a
weighting coefficient of 0.14, and finally in 2023, the indicator of employees in the sector, with a
weighting coefficient of 0.13, were the indicators that least affected the circular economy
performance of countries.

Using the criterion weighting coefficients obtained using the CRITIC method, the circular
economy performance values of EU member states for the years 2020, 2021, 2021, and 2023 were
calculated using the TOPSIS method from the MCDM techniques, and the countries were ranked
according to their performance scores. Accordingly, Austria was the country that exhibited the most
successful circular economy performance in 2020 and 2021 with performance scores of 60.33 and
60.90, respectively. In 2020, Austria was followed by Belgium, Estonia, and Croatia; and in 2021,
by Germany, Portugal, and France. In 2022 and 2023, Estonia emerged as the country with the most
successful circular economy performance, scoring 63.75 and 67.08 respectively. In 2022, Estonia
was followed by Austria, Lithuania, and Latvia; and in 2023, by Austria, Germany, and France.
Conversely, throughout all the years analyzed, Greece exhibited the worst circular economy
performance among the 27 EU member states.

Prioritizing investment-boosting policies such as tax breaks and subsidies to encourage
investment in circular economy sectors will contribute to a country's circular economy performance.
Furthermore, activating national recycling systems, increasing the use of secondary raw materials,
and promoting the more intensive use of renewable and green energy in production processes will
also have a positive impact on countries' circular economy performance.
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Giris

Kiiresel ekonomilerde dogal kaynaklara yonelik talep artisi, hammadde rezervlerinin kitligi,
iklim degisikliginin etkileri, biyogesitliligin azalmasi ve atik iiretimindeki artiglar geleneksel
ekonomi modelinin siirdiiriilebilirligini tartigmali hale getirmistir. Geleneksel ekonomi, sanayilesme
ile birlikte seri {iretim sonrasinda olusan ve kentlesme ile belirgin hale gelen iiretim ve tiiketim
anlayisini ifade etmektedir. Geleneksel ekonomi modelinde iiretim yapabilmek i¢in hammadde
cikarilir, emek ve sermaye kullanilarak ortaya cikarilan madde tiiketiciye satilir ve madde amacina
hizmet ettikten sonra atik haline gelir (Uysal, 2020, s. 601). Geleneksel ekonomi modeli, ekonomik
etkinligi 6nceleyen bir model olmakla birlikte, uzun vadeli ¢evresel ve sosyoekonomik maliyetleri
onemli bir sorun olarak degerlendirmemekte ve atiklarin ekonomiye yeniden kazandirilmasini goz
ard1 etmektedir (Kaplan, 2022, s. 662). Geleneksel ekonomi modeli, al — kullan — at anlayisi ile
hareket etmekte bu da kaynaklarin verimli kullanimim engellemekte ve siirdiiriilebilir kalkinmanin
bir engeli olarak degerlendirilmektedir (Fischer & Pascucci, 2017, s. 1).

Geleneksel ekonomide hammaddeler iglenerek iiriin haline getirilir, bu {irlinler tiikketicilerin
kullanimina sunulur ve nihayet tiikketilerek atik haline gelir. Geleneksel ekonomi modelinde iiriinlerin
tiikketimi sonrasinda olusan atiklarin geri doniistiiriilerek ekonomiye tekrar kazandirilmasi oldukca
siurlidir. Geleneksel ekonominin temel amaclarindan birisi {iretim maliyetlerini olabildigince
diisiirerek karlilig1 artirmaktir. Dolayisiyla &ncelik ¢evreden ziyade sanayidedir (Onder, 2018, s.
198). Cevre duyarliligr olmayan geleneksel ekonomi agir1 liretim, asir1 kaynak kullanimi ve dogal
kaynaklarin tiikenmesi, {iriin yasam dongiisiiniin kisalmas, asir1 atik birikimi gibi sorunlar1 da ortaya
¢ikarabilmektedir (Akdogan, 2021, s. 10).

Geleneksel ekonominin ¢evreye verdigi tahribati 6nleyebilmek, verimliligi artirabilmek ve
stirdiiriilebilir kalkinmay1 saglayabilmek adina gelistirilen ekonomi modeli dongiisel ekonomi
modeli olarak adlandirilmaktadir. Dongiisel ekonomi modeli, geleneksel ekonomi modeline kiyasla
anlagilmasi daha kolay bir modeldir ve geleneksel ekonomi modelinin temel alternatifini temsil
etmektedir (Acar, 2023, s. 270). Cevre sorunlariin azaltilmasi, atik olusumunun azaltilmasi, atik
maddelerin degerlendirilerek yeniden kullanimi, dogal kaynak kullaniminin azaltilmasi, verimliligin
artirllmasi, lirlin yasam dongiisliniin uzamasi gibi ilkeler dongiisel ekonominin temel taglarimni
olusturmaktadir (Siirmen & Ece Cokmutlu, 2022, s. 212). Bu baglamda dongiisel ekonomi
yaklagimlari verimli ve ¢evre dostu ¢oziimler olarak 6n plana ¢ikmaktadir (Giliven & Argun, 2025, s.
15).

Dongiisel ekonomi dogadan ilham alinarak gelistirilen, dogal ekosisteme uyumlu sekilde
ekonomik faaliyetlerin yiiriitiildiigii bir ekonomik sistemdir. S6yle ki dogadaki bir canlinin atig1
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baska bir canli tarafindan kullanilir, onun atig1 ise baska bir canlinin girdisini olusturur, boylelikle
dogal ekosistem olusur. Dongiisel ekonomi de temelde dogal kaynaklar kullanilarak {iretilen
driinlerin kullanildiktan sonra yok edilmesini degil, bagka bir iiriin girdisi olarak yeniden
degerlendirilmesini ve bdylelikle {iirinlerin miimkiin oldugunca uzun siire piyasada kalmasini
amaglayan dogal ekosisteme uyumlu bir modeldir. Bu durum uzun vadede dogadaki hammadde ve
malzemelere olan bagimliligi azaltarak hem doganin korunmasia hem de siirdiiriilebilirlige katki
saglayacaktir (Ozsoy, 2019, s. 131; Bolayir & Eroglu, 2025, s. 223; Teknik Destek Projesi, 2023, s.
6). Dongiisel ekonomi iirlin ve malzemelerin uzun siire verimli bir bicimde kullanildig1, kullanim
sonrasinda ise doniistiiriilerek tekrar siirece dahil edildigi bir sistemdir. (Lacy, Long & Spindler,
2020, s. 19). Dongiisel ekonomi, iiretimden dagitima biitiin siireclerin kullan ve ardindan tekrar
kullan seklinde ilerledigi ve dolayisiyla ayni1 kaynaklarin birden fazla defa kullanildig: bir ekonomik
kavramdir (Aysan Ozdemir & Giir, 2024, s. 2034). Siirdiiriilebilir kalkinmay1 saglayacak ekonomik
model olarak goriilen dongiisel ekonomi, atik maddelerin geri doniistiiriilerek ekonomiye tekrar
kazandirilmasi olarak da tanimlanmaktadir. Geleneksel ekonominin iiretimden tiiketime kadar gegen
siiregte olusan ve gereksiz olarak nitelendirdigi bertaraf edilecek maddelerin tamami dongiisel
ekonomide kaynak olarak degerlendirilmektedir (Yildiz, 2019, s. 84).

Dongiisel ekonomi niifusun ve yasam standartlarinin yiikselmesi ve bunlara bagli olarak da
tilketimdeki hizli artistan dolay1 6n plana ¢ikan minimum kaynakla maksimum verimi elde etmeye
doniik yenileyici bir sistemdir. Dongiisel ekonomide kaynaklar daima akista ve kullanimda kalacak
sekilde tasarlandig1 icin atik miktar1 en aza indirgenmis olacaktir. Sistemde zorunlu olarak ortaya
cikan atiklar ise geri doniistiiriilerek ekonomiye tekrar kazandirilir (isletmeler I¢in Déngiisel
Ekonomi Rehberi, 2020, s. 5). Dongiisel ekonomi modelinde dongii, kaynaklarin verimli kullanimina,
atiklarin azaltilmasini, geri doniisiimii ve tekrar kullanimi kapsayacak sekilde hareket etmektedir.

Avrupa Birligi dongiisel ekonomiyi, iirlinlerin ve kaynaklarin degerinin olabildigince
ekonomik sistemde tutulmasini saglamak i¢in var olan kaynak ve malzemelerin verimli bir sekilde
kullanilmasin1 amaglayan ve olusan atik miktarini en diisiik seviyede tutan bir yaklasim olarak
tanimlamaktadir. Dongilisel ekonomi modeli, {irlinlerin dayanikliligini artirmaya, iiretim ve tiiketim
stireclerinde enerji verimliligine, geri doniistiiriilmiis maddeler i¢in pazar olusturmaya, atiklarin
azaltilarak kaynaginda ayristirilmasinin tegvikine, bakimi-onarimi ve geri doniisiimii kolay tirlinleri
tasarlamaya doniik hususlari da igeren genis kapsamli bir modeldir (Avrupa Komisyonu, 2015).

Geleneksel ekonomiden dongiisel ekonomiye gecis tiretim siireglerinin hem g¢evreye verdigi
zararlar1 azaltmakta hem de dogal kaynaklar1 daha etkin kullanarak siirdiiriilebilir kalkinmaya destek
vermektedir. Dongiisel ekonomi bu 6zelligi ile de Birlesmis Milletler Siirdiiriilebilir Kalkinma
Hedefleri igerisinde yer almaktadir (Giires¢i, 2020, s. 59). Siirdiiriilebilir kalkinma ve kaynak
kullanimint azaltmay1 hedefleyen dongiisel ekonominin temelini, ¢evre ve iklim sorunlarinin
¢0Oziimii, olusan atiklarin degerlendirilmesi, lirtinlerin dongii i¢erisinde birden fazla defa kullanilmasi
ve dogadaki kaynaklarin yenilenmesi gibi ilkeler olusturmaktadir. Ozetle dongiisel ekonomi, bir
malzemeden en yiiksek degeri elde etmek i¢in malzemenin kullanim siiresini uzatmaya odaklanan,
yapici ve yenilikgi bir yaklagimi ifade etmektedir (Upadhayay & Alqassimi, 2019, s. 64). Dongiisel
ekonomi, teknik yeterliliklerle ¢géziimlenecek bir sistem degisikligi siireci degildir. Aksine dongiisel
ekonomi, toplumdaki tiikketim aligkanliklarinin ya da bireysel tiiketim algilarimin tamamen degistigi
ve yepyeni bir noktaya tasindigi kokli bir doniisiimii ifade eden bir siiregtir (Goksen, vd., 2020, s.
394).

Dongiisel ekonomi modelini agiklamak igin baslangicta 3R kavrami tiiretilmistir. 3R
kavrami, reduce (azaltma), reuse (yeniden kullanma) ve recycle (geri doniisiim) kelimelerinin bag
harflerinden olusmaktadir. Azaltma (reduce) kavramu, liretimde verimlilik artigina baglh olarak girdi
miktarinin azaltilmasidir. Yeniden kullanma (reuse) kavrami, iiretim asamalarinda olusan atiklarin,
iiriinlin bagka asamalarinda ya da farkl {iriinlerde kullanilmasidir. 3R igerisindeki ii¢lincii kavram
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olan geri doniisiim (recycle) ise kullanilan malzemelerin geri dontistiiriilerek kullanilmasi ve yeni
malzeme kullaniminin 6nlenmesidir (Heshmati, 2015, s. 5-6).

Dongiisel ekonomi 6nem kazandik¢a 3R kavrami da genisleyerek 6R kavrami olarak
adlandirilmaya baslanmistir. 6R kavraminda azaltma, yeniden kullanma ve geri doniisiim
kavramlarma ek olarak kurtarma (recover), yeniden tasarlama (redesing) ve yeniden iiretme
(remanifacture) kavramlari da yer almaya baglanmistir. Kurtarma (recover) kavrami, iiriiniin belirli
bir siire kullanimi sonrasinda bakim ve onariminin yapilmasini ifade eder. Yeniden tasarlama
(redesing) kavramu, iirtiniin daha sonraki kullanimlar1 igin tasariminin yenilenmesidir. 6R kavrami
icerisindeki bir diger R ise yeniden liretme (remanifacture) anlamia gelmekte olup, bir {iriiniin
tamamini ya da bir kismint orijinalligini ve islevselligini bozmadan yenilemeyi ifade eden bir
kavramdir (Jawahir & Bradley, 2016, s. 105). 6R modelinin isleyisinde azaltma asamasinda {iretim
stirecine dahil edilen girdilerin miktarlar1 azaltilmaya ¢aligilir. Azaltma asamasi hem {iretim oncesi
ile hem {iretim siireci ile hem de iriinlin kullanmimi ile ilgilidir. Eger {irtin kullanildiktan sonra
yenilenebilecek durumda ise yenilenir, yenilenebilecek durumda degilse depolanir ve yeniden
retilip iretilmeyecegi degerlendirilir. Yeniden iiretilen tiriin kullanima sokulur, yeniden tiretimi
yapilamayan depodaki iriinler ise geri doniistiiriilir. Geri doniistiiriilen malzeme tekrar iiretim
asamasina geri donmiis olur. Ayrica yenilenmis bir iiriiniin yeniden tasarimi yapilarak tekrar tiretim
asamasina geri dondiiriiliir (Akcac1 & Giileg, 2025, s. 6-7).

Potting, Hekkert, Worrell ve Hanemaaijer (2017) ¢alismalarinda déngiisel ekonominin 6R
ile ifade edilen kavramlarimi gelistirmisler ve 10R diye ifade edilebilecek kavramlari ortaya
koymuslardir. Buna gore dongiisel ekonominin kavramlari; reddetmek (refuse), yeniden diistinmek
(rethink), azaltmak (reduce), yeniden kullanmak (reuse), onarmak (repair), yenilemek (refurbish),
yeniden {iretim (remanifacture), yeniden amaglamak (repurpose), geri doniisiim (recycle) ve
kurtarmak (recover) olarak ifade edilmistir (Potting vd, 2017, s. 5). Diger model ilkelerinden farkli
olarak bu modelde yer alan reddetme (refuse) ilkesi, tiriinii islevsiz hale getirerek ya da ayni isi daha
farkli bir iiriinle yaparak diger iirlinii gereksiz hale getirmektir. Yeniden diisiinme (rethink) ilkesi,
iiriini yeniden kullanim ve paylasim modelleri ile ya da islevselligi daha yiiksek {iriinleri piyasaya
sunarak {irliniin kullanimin1 daha yogun hale getirmeyi ifade eder. Modeldeki bir diger ilke tamir
etme (repair) ilkesidir. Bu ilke {irliniin bakim ve onarimlarinin yapilarak orijinal hali ile kullanimim
saglamay1 ifade eder. Yenileme (refurbish) ilkesi, eski bir {iriinii elden gegirip giincelleyerek
belirlenen kalite diizeyine ulastirmay:1 ifade eder. Dongiisel ekonominin son R’si olan yeniden
amagclama (repurpose) ilkesi ise atik hale gelen bir iiriinii veya parcalarini yeni bir iglev ile yeni bir
iiriinde kullanmayi ifade eden bir ilkedir. Yeniden kullanma, yeniden iiretim, onarim gibi ilkeler
yiiksek diizeyli dongiisellik ilkeleri kapsaminda degerlendirilirler (Isletmeler i¢in dongiisel ekonomi
rehberi, 2020, s. 33; Kuvvetli Yavas, 2023, s. 18). Yiiksek diizeyli dongiisellik, yeni bir iiriiniin daha
az kaynak ve daha az malzeme kullanilarak iiretilmesi anlamima gelir ve radikal bir degisimi
gerektirir (Potting vd, 2017, s. 14).

Hammadde temininden bagslayip tasarimdan iiretime, dagitimdan tiiketime, geri doniisiime
kadar biitiin siiregleri kapsayan dongiisel ekonomi modeli, kaynaklari miimkiin oldugunca uzun siire
dongii igerisinde tutmay1 ve olugacak atik miktarlarini en aza indirmeyi amaglamaktadir (Ayturan,
vd., 2025, s. 15). Boylelikle sahip olunan dogal kaynaklari, gelecek nesillerin refahlarimi azaltmadan
kullanmak miimkiin olabilecektir.
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Kaynak: https://sustainablefuture.com.tr/dongusel ekonomi_nedir/ 2025.
Sekil 1. Dongiisel Ekonomi Siireci

Ozetle dongiisel ekonomi siireci sekil 1°de de goriildiigii {izere hammadde ile baslar.
Dogadan elde edilen hammaddeler, iiriiniin daha islevsel bir bi¢imde kullanimi igin tasarlanir.
Siirdiiriilebilir {iriin tasarimindan sonra imalat agamasina gegilir. Imalat siirecinde {iriiniin tamami ya
da bir kismu yenilenir. Satisa hazir hale gelen triinlerin dagitimi yapilarak tiiketicilere ulastirilir.
Tiiketicilerin iiriinleri kullanim siirecinde onarim ve yeniden kullanim tesvik edilir. Olabildigince
uzun siire kullanilarak dmriinii tamamlayan tiriinler toplanilarak geri doniisiim siirecine dahil edilir.
Geri doniisiim siirecinde iiriinler hammadde olarak degerlendirilerek tekrar dongiiye dahil olur.
Doniigtiiriilemeyen kiigiik bir kisim ise atik haline gelir. Dolayisiyla dongiisel ekonomi,
hammaddenin elde edilmesinden kullanimina ve geri doniislimine kadar biitiin siiregleri
kapsamaktadir.

Dongiisel ekonomi kavraminin ortaya ¢ikmasinda 6ncii topluluk Avrupa Birligidir (Seyhan,
2023:6). Bu kapsamda Avrupa Komisyonu 1975 yilinda Atik Cevre Direktifini kabul ederek ilk
adimi atmistir. 1990 yilinda Pearce ve Turner dongiisel ekonomi terimini ilk kez resmi olarak
kullanmiglardir (Altuntas, 2024, s. 20). Zaman igerisinde konu ile ilgili ¢esitli karar ve politikalar
yaymlanmigtir. 2014 yilina gelindiginde Avrupa Komisyonu Dongiisel Ekonomiye Dogru: Avrupa
icin Sifir Atik Programini yayinlamis ve dongiisel ekonomiye iligkin ilk ciddi hedef ve politikalar1
belirlemistir. Avrupa Komisyonu, birlik iiyesi tlilkelerde dongiisel ekonomiye iliskin girisimleri
degerlendirmek iizere dongiisel ekonomi izleme ¢ercevesini ifade eden Dongiisel Ekonomi Eylem
Planin1 2015 yilinda uygulamaya koymustur. 2020 yilina gelindiginde Avrupa Komisyonu
uygulanmakta olan dongiisel ekonomi eylem planini giincelleyerek Yeni Dongiisel Ekonomi Eylem
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Plan1 olarak tekrar uygulamaya koymustur. 2022 yilinda Avrupa Komisyonu dongiisel ekonomi
eylem planinda onerilen siirdiiriilebilirlik ve yesil doniisiime iligkin 6nlem planini kabul etti. Son
olarak Avrupa Komisyonu 2023 yilinda ise dongiisel ekonomi izleme cercevesini revize ederek
uygulamasina devam etmistir (Y1lmaz, 2022, s. 98; Cetinkaya & Aliagaoglu, 2020, s.2904-2905).

Avrupa Komisyonu Dongiisel Ekonomi izleme gergevesini, liretim ve tiiketim, atik yonetimi,
ikincil hammadde, rekabetgilik ve yenilikgilik ile kiiresel siirdiiriilebilirlik ve dayaniklilik ana
temalarinda yirminin iizerinde temel gostergeyi kullanarak yapmaktadir. Calismada rekabetcilik ve
yenilikcilik temasi ile kiiresel siirdiiriilebilirlik ve dayaniklilik temasi alt gdstergeleri ile birlikte
analize tabi tutulmustur. Caligma kapsaminda giris boliimii sonrasinda AB iilkelerinde s6z konusu
gostergelerin gelisim seyri incelenmis, literatiir drneklerine yer verilmis, calismada kullanilan
yontemler teorik olarak aciklanmistir. Ardindan 2022 ve 2023 yillar1 igin gostergeler baglaminda
iilkelerin dongiisel ekonomi performanslari dlgiilerek siralamalart yapilmagtir.

AB Ulkelerinde Déngiisel Ekonominin Seyri

AB Dongiisel Ekonomi Eylem Planlar1 g¢ercevesinde calisgmanin konusunu olusturan
rekabetcilik ve yenilikgilik temasi ve kiiresel siirdiiriilebilirlik ve dayaniklilik temasi igerisinde yer
alan gostergeler ile ilgili kisa bilgiler verilmis ve AB iilkelerinde bu gostergelerin seyri ortaya
konulmustur.

Rekabetcilik ve Yenilik¢ilik Temasi

Dongiisel ekonomi istihdama ve siirdiiriilebilir biiyiimeye katki saglar. Biyiime ise
beraberinde rekabeti ve yeniligi getirecektir. Yenilikei teknolojilerin gelistirilmesi dongiisel ekonomi
stirecinde yeni iiriinler, yeni tasarimlar, yeniden kullanim gibi konularla siirdiiriilebilir biiylimeye de
yardimei olur. EUROSTAT veri tabaninda Rekabetgilik ve Yenilikgilik temasi altinda 3 gosterge
bulunmaktadir.

Déngiisel Ekonomi Sektérlerine iliskin Ozel Yatirim ve Briit Katma Deger

Dongiisel ekonomi izleme gergevesinin rekabetcilik ve yenilik¢ilik temast altindaki ilk
gosterge, dongiisel ekonomi sektorlerine iliskin 6zel yatirim ve briit katma degerdir. Inovasyon ve
yatinnmlar dongiisel ekonomiye gegcisin temel unsurlaridir ve istihdama ve biliylimeye 6nemli katki
saglarlar.

EUROSTAT, kavramsal ¢er¢eve, haritalama ve veri derleme prosediirleri ile es deger ¢alisan
sayisini, faktor maliyetleri iizerinden briit katma degeri ve maddi mallara yapilan briit yatirimlari
yillik olarak hesaplamaktadir. Ozel yatirimlar ve briit katma deger milyon euro cinsinden ve
GSYH’nin yiizdesi olarak hesaplanmakta ve yillik olarak yayinlanmaktadir (Eurostat, 2025a).
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Tablo 11: Déngiisel Ekonomi Sektorlerine iliskin Ozel Yatirim ve Briit Katma Degerler (%)

2014 2016 2019 2020 2021 2022 2023

O0Y KD OY KD OY KD OY KD OY KD OY KD OY KD
Belgika 1,2 1,7 1,7 18 16 18 16 19 14 18 13 15 13 15
Bulgarstan 0,6 5 06 1,5 07 1,7 05 1,7 06 1,5 0,5 1,2 04 1,2
Cekya 0,8 2 07 1,9 07 1,8 07 1,8 07 19 06 15 06 14
Danimaka 1 8 09 19 o8 1,7 08 18 09 1,7 08 16 08 1,6
Almanya 0,5 ,9 05 19 1 23 1 24 1 27 09 22 09 22
Estonya 0,6 2 0,7 2 08 23 08 22 07 21 07 19 07 19
Irlanda 0,4 6,6 02 5 0,5 4 02 38 01 38 02 28 02 29
Yunanstan 0,2 06 02 06 02 07 02 07 03 1 01 05 0,1 05
Ispanya 0,3 7 05 17 05 19 05 19 06 2 0,5 1,7 05 1,6
Fransa 0,9 8 09 1,7 09 1,7 09 18 09 19 08 1,6 08 1,5
Hirvatstan 0,5 1.8 06 19 06 24 06 24 04 23 05 1,8 04 1,6
ftalya 0,3 6 04 1,7 07 1,8 05 18 05 21 05 1,7 05 1,6
Kibris 0,2 14 03 15 03 17 03 15 05 15 02 1,3 02 13
Letonya 0,8 6 05 16 12 19 07 18 06 1,7 06 15 06 14
Litvanya 0,7 16 09 18 07 2 06 19 07 21 07 16 06 16
Liiksembg 1 2 1,7 13 14 15 1,1 14 14 1,7 13 1,3 13 13
Macarstan 0,6 16 07 16 08 18 07 18 0,7 2 06 1,6 06 14
Malta 0,5 22 04 28 06 3 05 29 04 16 04 23 04 21
Hollanda 0,9 9 1,1 19 14 18 1,1 18 12 1,9 1,1 1,6 1,01 1,5
Avusturya 1,6 22 1,6 22 15 19 14 2 1,2 22 12 1,8 1,1 1,8
Polonya 0,6 19 06 19 08 19 06 19 07 19 06 16 06 14
Portekiz 0,7 14 08 14 1 L5 08 1,5 09 1,7 07 13 07 12
Romanya 0,9 1 05 1,1 o5 1,1 04 1,1 05 12 04 09 04 08
Slovenya 0,2 6 03 16 03 15 03 16 03 1,7 02 14 02 13
Slovakya 0,6 1 06 13 05 14 05 14 05 16 05 13 05 1.2
Finlandiya 0,4 5 04 14 03 14 03 14 06 16 04 14 04 14
Isveg 0,4 5 05 14 04 13 04 14 05 14 04 13 05 14

Kaynak: Eurostat, 2025a.

Tablo 1°’de AB iiyesi iilkelerin 2014 — 2023 yillarina iliskin Eurostat veri tabanindan elde
edilen dongiisel ekonomi sektdrlerine iligkin 6zel yatirim ve briit katma degerler, GSYH’larinin
ylizdesi olarak verilmistir. Tabloya gore iilkelerin 6zel yatirim ve briit katma degerleri GSYH’larinin
%1 - %2 ‘si civarlarinda olusmakla birlikte, yaratilan katma degerlerin iilkeler bazinda genellikle
yatirimlardan daha yiiksek oldugu goriilmektedir. Ornegin Irlanda’da 2014 yilinda &zel yatirimlar
GSYH’nin %0,4’linii olustururken, yaratilan katma deger GSYH’ nin %6,6’sin1 olusturmustur. 2023
yilinda 6zel yatirmrmlar GSYH nin %0,2’sini olustururken, yaratilan katma deger GSYH’ nin %2,9’u
kadar olmustur.

Dongiisel Ekonomi Sektorlerinde Calisanlar

Dongiisel ekonomi izleme ¢ercevesinin rekabetcilik ve yenilik¢ilik temasi altindaki ikinci
gosterge, dongiisel ekonomi sektorlerinde calisan sayilaridir. Geri doniisiim, onarim, yeniden
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kullanim gibi dongiisel ekonomi ile yakindan iliskili sektdrler is yogunluguna sahip olup yerel
istthdama destek olurlar. Bu kapsamda calisan sayisi tam zamanli es deger olarak ve toplam
istithdamin yiizdesi olarak hesaplanmaktadir. Dongiisel ekonomi sektorlerinde ¢alisanlarin sayilarina
bakilarak dongiisel ekonomiye ne derece gecildigi ve beklenen sonuglarin alinip alinamadigi anlasilir
(Eurostat, 2025b).

Tablo 12: Dongiisel Ekonomi Sektorlerinde Caliganlarin Orani (%)

2014 2019 2020 2021 2022 2023

Belgika 1,3 1,3 1,3 1,4 1,2 1,2
Bulgaristan 2,9 3,1 3 3 2,7 2,7
Cekya 2,5 2,6 2,6 2.9 2,6 2,6
Danimarka 1,6 1,5 1,5 1,6 1,3 1,3
Almanya 1,6 1,7 1,7 1,7 1,6 1,7
Estonya 34 3,8 3,7 4,2 7,3 7,9
Irlanda 1,7 1,7 1,6 1,9 1,1 1,3
Yunanistan 1,7 1,8 1,8 2 1,6 1,5
Ispanya 2 2,3 2,3 2,3 1,9 2

Fransa 1,8 1,9 2 2 1,8 1,8
Hirvatistan 3,8 4.6 4.5 4.6 4 39
Italya 2,1 2,1 2,2 2,3 2 2

Kibris 2,3 29 2,8 2,9 2,8 2,8
Letonya 4,5 3,9 3,7 3,7 3,5 3,6
Litvanya 4,1 43 43 4,6 4 42
Liksemburg 1,7 1,5 1,7 1,7 3,9 4,2
Macaristan 2,3 2,6 2,6 2,8 2,3 2,3
Malta 33 3,1 3,1 3,5 2,7 2,7
Hollanda 1,1 1,2 1,2 1,2 1,1 1,1
Avusturya 1,5 1,4 1,4 1,6 1,4 1,4
Polonya 2,4 2,5 2,5 2,5 23 23
Portekiz 2,3 2,6 2,6 2,8 2,3 2,3
Romanya 2,3 2.4 2.4 2,8 2,3 2,3
Slovenya 2,1 23 3,1 2,9 2,5 2,7
Slovakya 2,7 2,8 2,8 2,8 2,6 2,7
Finlandiya 1,8 1,7 1,7 1,7 1,6 1,5
Isveg 1,6 1,6 1,5 1,7 1,4 1,5

Kaynak: Eurostat, 2025b.

Tablo 2°de AB iiyesi iilkelerde 2014 — 2023 yillarinda Eurostat veri tabanindan elde edilen
dongiisel ekonomi sektorlerinde calisanlarin toplam istihdam igerisindeki paylarn yiizde olarak
verilmistir. Tabloya gore {llkelerde istihdamdakilerin yaklasik %2’sinin dongiisel ekonomi
sektorlerinde ¢alistiklar1 goriilmekle birlikte Estonya, Litvanya, Letonya ve Hirvatistan’da bu
oraninin oldukea yiiksek olmasi dikkat ¢cekmektedir.

Geri Déniisiim ve Ikincil Hammaddelerle Tlgili Patentler

Dongiisel ekonomi izleme ¢ergevesinin rekabetcilik ve yenilikgilik temasi altindaki son
gosterge geri donilisiim ve ikincil hammaddelerle ilgili patentlerdir. Patent istatistikleri, belirli bir
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endiistriyel sektordeki teknolojik ilerlemeyi degerlendirmek icin yaygin olarak kullanilan bir
gostergedir. Inovasyon konusunda yaygin bir bigimde ¢ikt1 odakli gosterge olarak kabul edilirler.
Dongiisel ekonomiye geciste, yeni teknolojilerin, siireglerin, hizmetlerin ve is modellerinin
gelistirilmesinde inovasyon 6nemli bir role sahiptir.

Geri doniisiim ve ikincil hammaddelerle ilgili patent sayisim1 6lgen gosterge, Kooperatif
Patent Smiflandirmasi (CPC) kullanilarak siniflandirilmakta, milyon kisi basina diisen patent sayisi
olarak yayinlanmaktadir. Ayrica bu gostergeye ait veriler dogrudan EUROSTAT tarafindan
iiretilmemekte, Avrupa Patent Ofisi (EPO)’nin iiretmis oldugu veriler Eurostat veri tabaninda
yaymlanmaktadir (Eurostat, 2025c).

Tablo 13: Geri Déniisiim ve Ikincil Hammadde ile lgili Patentler (Milyon Kisi Basina)

2012 2013 2014 2018 2019 2020 2021
Belgika 0,8 1,39 1,15 1,45 1,77 1,02 1,03
Bulgaristan 0 0 0,21 0,07 0 0 0
Cekya 0,72 0,67 0,41 0,44 0,91 1 0,55
Danimarka 0,69 1,06 1,75 0,96 1,33 0,9 0,78
Almanya 1,17 1,07 1,1 1,03 1,42 1,65 0,95
Estonya 0,19 0 2,28 0 0 0 0,75
Irlanda 0,3 0,55 0,83 0,62 0,48 0,79 0,75
Yunanistan 0 0 0,09 0 0,03 0,05 0
Ispanya 0,39 0,56 0,44 0,38 0,32 0,62 0,47
Fransa 0,81 0,64 1,06 0,64 0,85 0,79 0,48
Hirvatistan 0,04 0 0 0 0 0 0
ftalya 0,58 0,47 0,34 0,37 0,83 0,97 0,64
Kibris 0 0,97 0,58 0 0 0 0
Letonya 1,15 1,99 0,04 0 0,52 0,26 0
Litvanya 0,39 0,34 0 0 0,53 0 0,36
Liiksemburg 4,94 6,18 11,66 3,73 4,57 6,93 1,67
Macaristan 0,35 0,13 0,29 0,21 0,31 0,1 0
Malta 0 0 1,73 0 0 0 0
Hollanda 1,17 1,03 1,29 1,81 1,42 1,06 1,69
Avusturya 1,36 1,23 0,94 1,5 2,17 2,96 341
Polonya 1,41 0,74 0,74 0,76 0,63 0,78 0,39
Portekiz 0,27 0,29 0 0,1 0,38 0,48 0
Romanya 0,25 0,12 0,25 0,59 0,41 0,65 0,64
Slovenya 0 0,97 1,13 0 0,48 0,24 0,47
Slovakya 0,25 0,18 0,18 0,37 0,18 0,37 0
Finlandiya 2,59 2,63 2,71 4,3 3,24 6,03 5,85
Isveg 0,57 0,9 0,6 1,72 1,51 0,79 0,36

Kaynak, Eurostat, 2025c.
Tablo 3’de AB iiyesi iilkelerde 2012 — 2021 yillarinda geri doniisiim ve ikincil hammadde

ile ilgili milyon kisi basina diisen patent sayilar1 verilmistir. Tabloya gore Liiksemburg, Avusturya
ve Finlandiya’nin kisi basina diisen patent sayilari baglaminda diger AB iilkelerinden ayristiklar
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gorlilmektedir. Bazi iilkelerde bu say1 sifir veya sifira yakin iken 6rnegin Finlandiya’da 2021 yilinda
milyon kisi bagina 5,85 patent diigmiistiir.

Kiiresel Siirdiiriilebilirlik ve Dayanikhilik Temasi

Siirdiiriilebilirlik, gelecek nesillerin ihtiyaglarin1 karsilamada kullanacagi kaynaklar
daraltmadan, simdiki neslin ihtiyaclarmi karsilamay1 hedefler. Siirdiiriilebilirlik kavrami genel olarak
dogal kaynaklarn stirdiiriilebilir kullanimmi tesvik etmeye dayanmaktadir ve dongiisel ekonomi
anlayisinda stirdiiriilebilirligin gelismesinin bir sonucudur. Bu kapsamda kiiresel siirdiiriilebilirlik ve
dayaniklilik temast EUROSTAT veri tabaninda dort gosterge ile agiklanmaktadir.

Tiiketim Ayak Izi

Dongiisel ekonomi izleme c¢ercevesinin kiiresel siirdiiriilebilirlik ve dayaniklilik temasi
altindaki ilk gosterge, tiikketim ayak izidir. Bir ekonominin diinya iizerindeki kaynak tiiketimini
biitiinciil bir sekilde degerlendirmek igin kullanilan tiiketim ayak izi, o {ilkenin talep ettigi mal ve
hizmetlerin arka planinda, kiiresel ¢apta gergeklesen toplam ham madde ¢ikarimini 6lger. ithal mallar
araciligryla yerel ve gevresel etkileri ele alan tiiketim ayak izi, temsili iiriinlerin tilketim yogunlugu
ve ¢evresel etkilerine iligkin verileri birlestirerek AB ve liye devletler tiiketiminin gevresel etkilerini
tahmin eder. Tiiketim ayak izi, gida, mobilite, konut, ev esyas1 ve cihazlar {irlin gruplarindan yaklagik
160 {iriiniin yasam dongiileri boyunca havaya, topraga ve suya verdigi emisyonlar ile kullanilan
kaynaklari, bu iiriinlerin tiikketim yogunluklarini potansiyel ¢evresel etkilere doniistiiren ¢evresel etki
degerlendirme yontemidir.

Gostergeye ait veriler etki kategorisine gore kisi basina birim olarak, endeks (2010=100)
olarak ve gezegensel sinir olarak yillik bazda, AB Ortak Arastirma Merkezi (JRC) tarafindan
iretilmekte ve EUROSTAT tarafindan da yaymlanmaktadir (Eurostat, 2025d).
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Tablo 14: AB Ulkelerinde Kisi Basina Birim Olarak Tiiketim Ayak izi

2014 2015 2018 2019 2020 2021 2022 2023
Belgika 1,07 1,06 1,05 1,09 1,04 1,03 1,05 1,02
Bulgaristan 0,58 0,62 0,66 0,69 0,66 0,69 0,7 0,72
Cekya 0,76 0,78 0,84 0,84 0,81 0,88 0,91 0,86
Danimarka 1,17 1,18 1,2 1,23 1,2 1,18 1,22 1,18
Almanya 1,13 1,1 1,09 1,09 1,06 1,03 1,05 1,08
Estonya 0,92 0,95 1,02 1,04 0,98 0,99 1 0,97
irlanda 1,41 1,4 1,34 1,28 1,23 1,18 1,21 1,25
Yunanistan 0,77 0,78 0,85 0,85 0,77 0,82 0,89 0,88
Ispanya 0,92 0,94 1,01 1 0,91 1 1,07 1,05
Fransa 0,98 0,98 0,99 0,97 0,92 0,94 0,97 0,97
Hirvatistan 0,72 0,75 0,86 0,85 0,81 0,87 0,91 0,89
Italya 1 1,02 1,05 1,08 1 1,04 1,09 1,05
Kibris 1,07 1,09 1,15 1,14 1 1,05 1,11 1,13
Letonya 0,85 0,86 0,9 0,92 0,9 0,88 0,92 0,95
Litvanya 0,82 0,81 0,91 0,93 0,92 0,95 0,98 0,94
Likksemburg 1,27 1,29 1,31 1,32 1,27 1,31 1,32 1,3
Macaristan 0,63 0,64 0,7 0,7 0,68 0,71 0,73 0,72
Malta 1,11 1,12 1,18 1,18 1,08 1,11 1,14 1,12
Hollanda 1,22 1,21 1,23 1,17 1,08 1,1 1,2 1,18
Avusturya 0,96 0,96 0,95 0,95 0,94 0,94 0,96 0,96
Polonya 0,7 0,71 0,79 0,79 0,81 0,85 0,86 0,86
Portekiz 0,85 0,86 0,99 1,02 0,94 0,97 1,04 1,07
Romanya 0,58 0,59 0,63 0,62 0,62 0,64 0,66 0,67
Slovenya 0,86 0,88 0,91 0,89 0,85 0,84 0,87 0,87
Slovakya 0,64 0,62 0,68 0,68 0,67 0,69 0,71 0,71
Finlandiya 1,15 1,13 1,13 1,12 1,07 1,08 1,1 1,09
Isveg 1,19 1,19 1,13 1,12 1 1,02 1,07 1,08

Kaynak: Eurostat, 2025d.

Tablo 4’te 2014 — 2023 yillarinda AB f{ilkelerinde tiiketim ayak izinin kisi basina birim
degerleri verilmistir. Tabloya gore Belgika’da 2014 yilinda 1,07 birim olan tiikketim ayak izi 2023
yilinda 1,02 birim olarak gergeklesmistir. Ispanya’da ise 2014 yilinda tiiketim ayak izi 0,92 birim
iken 2023 yilinda 1,05 birime yiikselmistir.

Uretim Faaliyetlerinden Kaynaklanan Sera Gazi Emisyonlari

Dongiisel ekonomi izleme g¢ergevesinin kiiresel siirdiiriilebilirlik ve dayaniklilik temasi
altindaki bir diger gosterge, iiretim faaliyetlerinden kaynaklanan sera gazi emisyonlaridir. Sera gazi
emisyonu, iilkede bir yil igerisinde sera etkisine neden olabilecek insan kaynakli gazlarin
karbondioksit (CO2) esdegeri cinsinden hesaplanmasini ifade eder. Dogal kaynaklarin ¢ikarilmasi
ve islenmesi ile de iligkili olarak sera gazi emisyonlart mevcuttur. Daha fazla ikincil hammaddeye
sahip dongiisel bir ekonominin daha az sera gazi salmasi nedeniyle iklim nétrliigline katkida bulunur
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Sera gazlari, karbondioksit, metan, diazotmonoksit, amonyak, karbonmonoksit,
kiikiirtdioksit gibi ¢cok sayida gazi kapsamaktadir. Sera gazi emisyonlar1 CO2 esdegeri cinsinden,
kisi basina kilogram olarak hesaplanmaktadir (Eurostat, 2025e).

Tablo 15: AB Ulkelerinde Kisi Basina Sera Gazi Emisyonlar1 (ton)

2008 2020 2021 2022 2023 2024
Belgika 10,3 7,5 7,5 7,2 6,8 6,8
Bulgaristan 8,4 7 8 8,4 6,4 6,2
Cekya 11,9 8,3 9 8,8 7,6 7,2
Danimarka 18,6 12,9 14,2 13,4 12,6 13,5
Almanya 10 6,9 7.4 7,4 6,5 6,3
Estonya 15 7,9 8,8 9,9 7,3 7
Irlanda 11,9 10,5 10,9 12,2 11,7 11,3
Yunanistan 11 72 7,4 7 6,7 6,5
1spanya 7,3 4,5 4,8 4,9 4,5 4.4
Fransa 6,7 4,7 4,9 4.8 4.5 4.4
Hirvatistan 5,8 4,7 4,7 4,8 4,9 4,6
Italya 48 4,9 5,3 5,3 5 4,8
Kibris 11,1 7,6 7,4 7,4 7,4 7,5
Letonya 53 5 5,2 52 52 5,1
Litvanya 6,9 7,8 7,9 7,4 7,2 7,3
Liiksemburg 17 13,1 13 12,8 11,7 11,8
Macaristan 6,1 53 53 52 4,7 4,8
Malta 6,2 4,8 5,7 6,6 9,1 11,6
Hollanda 11,6 8,8 8,8 8,3 7,8 7,7
Avusturya 8,2 6,1 6,3 6,4 5,9 5,9
Polonya 9,4 8,9 9,9 9,5 8,7 8,4
Portekiz 6,5 4.8 4.8 4.8 44 42
Romanya 6,7 4,9 5 4,7 4.4 4,9
Slovenya 8 6 5,9 5,4 52 5,4
Slovakya 7,6 5,5 6,2 5,5 5.4 5
Finlandiya 12,7 7,9 7,9 7,7 7,1 6,6
Isveg 6,1 3,9 4,1 4 3,9 4,1

Kaynak: Eurostat, 2025e.

Tablo 5’te AB iilkelerinde 2008 — 2024 yillart i¢in hesaplanan sera gazi emisyonlart kisi
basina ton cinsinden verilmistir. Tabloya biitiin olarak bakildiginda, Avrupa Komisyonunun
hedefleri dogrultusunda {ilkelerin sera gazi emisyonlarinda yillar itibariyle bir azalmanin oldugu
goriilmektedir. Ornegin Belgika’da 2008 yilinda kisi basina sera gaz1 emisyonu 10,3 ton iken 2024
yilinda bu rakam 6,8 tona gerilemistir. Benzer sekilde Almanya’da 2008 yilinda kisi bagina sera gazi
emisyonu 10 ton iken 2024 yilinda bu rakam 6,3 ton olarak gergeklesmistir (Sera gazi emisyonlari,
Paris iklim anlagmalar1 ve ekonomiye katkilar1 noktasinda bk. Dikmen 2019; Pinarcioglu 2018;
Altintag 2021; Dogan & Acet 2017; Ulusoy & Atay 2018; Aldirmaz Akkaya 2019).
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Malzeme ithalat Bagimhhg

Dongiisel ekonomi izleme ¢ergevesinin kiiresel siirdiiriilebilirlik ve dayaniklilik temasi
altindaki bir diger gosterge, malzeme ithalat bagimliligidir. Malzeme ithalat bagimliligi, bir
ekonomide ihtiya¢ duyulan malzemeleri tedarik etmek i¢in ithalata ne derece bagimli oldugunu
gosterir. Ozellikle fosil enerji kaynaklar1 olmak iizere ithalat bagimliligin1 kontrol altina almak ve
azaltmak olduk¢a 6nemlidir. Bu gosterge ithalatin, dogrudan madde girdilerine oraninin yiizde olarak
hesaplanmasiyla elde edilir. Malzeme ithalat bagimlilig1 negatif veya %100’den biiylik olamaz.
Oranin ayrica %100’e esit olmas1 halinde ilgili yilda iilkede herhangi bir {iretimin yapilmadig
sonucuna ulasilir (Eurostat, 2025f).

Tablo 16: AB Ulkelerinde Malzeme ithalat Bagimlilig (%)

2000 2010 2015 2020 2021 2022 2023 2024
Belgika 67,1 72,5 71,4 72,4 73 74,9 75,6 75,8
Bulgaristan 16,1 15,9 14,1 16 15,3 17,3 15,8 16,8
Cekya 20,2 29,3 33 31,1 33,2 32,9 34 34,8
Danimarka 29,1 352 35,9 38 39,2 39,5 42,6 42,8
Almanya 30,7 38 40 39,6 38,7 38,6 38,6 39,5
Estonya 18,2 21,7 19,9 26,9 30,5 26,4 21,9 22,8
frlanda 21,4 28,6 32,1 29,6 31,7 30,9 30,5 31,5
Yunanistan 23,8 23,2 29,5 39,1 40,6 40,1 39,8 42
ispanya 28,3 32,7 43,8 38 39,5 4.3 42 39,8
Fransa 32,5 35,9 36,9 32,1 31,9 324 29,6 30,8
Hirvatistan 23,6 26,8 29,5 33,8 35,5 36,8 36,6 37,6
italya 37,6 40,8 47,1 45,7 46,6 48,1 47,6 46,6
Kibris 22,2 24,7 32,8 32,4 31,9 31,1 32,3 32,7
Letonya 24,5 26,4 31,4 32 31,4 31,1 31,9 29
Litvanya 33 41 40,7 36,7 37,9 36,8 34,7 33,4
Liksemburg 86,3 90,2 91,2 90,2 89,5 90,1 89 89,4
Macaristan 22,3 28,9 26,7 26,8 27,9 29,7 27,6 27,8
Malta 43,1 57,7 74,6 69,9 72,5 72,5 67,7 73,6
Hollanda 68,6 73,1 77,3 79,9 81,4 82 83 83,7
Avusturya 343 41,5 424 44,3 43 41,9 41,6 40,9
Polonya 12 16,9 17,6 19,3 19,7 20,8 20,6 21
Portekiz 24,6 24,2 31 31,1 28,9 32,2 31,5 32,3
Romanya 13,4 12,1 9,3 9,3 10,1 9,9 9,2 9
Slovenya 283 383 44,5 46,5 45,6 46,9 45,8 47,3
Slovakya 40,3 422 4.4 42,7 452 45,8 43,8 44,5
Finlandiya 27 21,6 22 20,2 19,1 18,4 16,8 17,5
isvec 28,3 27,6 25,5 23,7 23,9 24,4 24,6 25,7

Kaynak: Eurostat, 2025f.
Tablo 6’da AB iilkelerinde 2000 — 2024 yillar1 i¢in malzeme ithalat bagimlilig1 yiizde olarak

verilmistir. Tabloya biitiin olarak bakildiginda AB ilkelerinin ¢ogunlugunda yillar itibariyla ithalata
bagimliligin arttig1 goriilmektedir. Ornegin Litksemburg’da 2000 yilinda malzeme ithalat bagimlilig
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%86,3 iken 2024 yilinda %89,4 olarak gerceklesmistir. Benzer sekilde Polonya’da malzeme ithalat
bagimliligi 2000 yilinda %12 seviyelerinde iken 2024 yilinda bu oran %21 seviyelerine ylikselmistir.

AB’nin Hammadde Konusunda Kendi Kendine Yeterliligi

Dongiisel ekonomi izleme c¢ercevesinin kiiresel siirdiiriilebilirlik ve dayaniklilik temasi
altindaki son gosterge, AB’nin hammadde konusunda kendi kendine yeterliligidir. Hammaddeler AB
ekonomisinin isleyisinde hayati 6neme sahiptir. AB Donglisel Ekonomi Eylem Plani, kritik
hammaddeler alaninda belirli eylemleri hedeflemektedir. Kritik hammaddeler, AB i¢in yiiksek
ekonomik dneme sahip ve tedarik kesintilerine karsi hassas olanlardir. Bazi durumlarda ¢ikarilmalari
onemli cevresel etkilere neden olacagi icin ¢evre politikalarmi da etkileyebilirler. Kritik
hammaddelerin geri geri kazanimini artirmak, daha dongiisel bir ekonomiye geciste dikkate alinmasi
gereken temel zorluklardan birisidir.

Kendi kendine yeterlilik gdstergesi, AB’nin birgcok hammadde agisindan diinyanin geri
kalanindan ne kadar bagimsiz oldugunu o6lgmektedir. Kendi kendine yeterlilik gostergesinin
hesaplanmasi, malzemeler agisindan deger zincirinin ilk iki asamasi olan ¢ikarma ve isleme
asamalarinda yapilmakta ve yilizde olarak olgiilmektedir. Kendi kendine yeterlilik gdstergesinin
degerleri %0 ile %100 arasinda degisebilmektedir. Bu araligin disindaki herhangi bir deger
yorumlanamaz. Dolaysisiyla belirli bir malzeme ile ilgili ne negatif kendi kendine yeterliligin ne de
%100'den fazla kendi kendine yeterliligin olmas1 miimkiin degildir (Eurostat, 2025g).

Tablo 17: Bazi Haimmaddeler Baglaminda AB Ulkelerinin Kendi Kendine Yeterliligi (%)

2011 2015 2018 2022

Cikarma  Isleme  Cikarma  Isleme  Cikarma  Isleme  Cikarma  Isleme
Aliiminyum 16,8 52,9 11,8 53,8 9,8 52,3 11 42
Borat /Bor 0 0 0 0 0 0 0 30
Kobalt 4 25,2 15,6 26,2 2,6 8,5 19 99
Bakir 57,4 82,9 57,5 82,3 62,3 82,1 52 83
El";lfl‘ttl“m 23 100 43,7 100 29 100 40
Galyum : 100 : 30,2 : 0 : 2
Germanyum : 36,5 : 69,2 : 0 : 58
lindiyum : 100 : 100 : 100 : 89
Demir 25,5 95,8 25,7 94,7 30,2 94,9 23 94,9
Kiragtasi 89,9 : 93,9 : 94,3 : 100 :
Lityum 16,1 0 9,7 0 30,1 0 19 0
Molibden 0 3 0 14 0 22 0 0
Dogal Grafit 0,9 : 1,3 : 0,3 : :
Platin : 0 : 3,1 : 39 : 39
Silikon : 39,5 : 35,7 : 31,8 : 36
Vanadyum : 60,2 : 47,9 : 48,3 100 0

Kaynak: Eurostat, 2025g.

Tablo 7°de 2011 — 2022 yillarinda AB iilkelerinin bazi hammaddelerin ¢ikarilmasi ve
islenmesi baglaminda kendi kendine yeterliligi yiizde olarak verilmistir. Tabloya gore AB iilkeleri
bazi hammaddelerde hem ¢ikarma hem de isleme siireclerinde pay sahibi iken bazi hammaddelerde
sadece ¢ikarma veya sadece isleme siireclerinde pay sahibidir. 2022 yilinda ¢ikarilan Aliiminyumun
%]11°1 AB iilkeleri tarafindan c¢ikarilirken bu hammaddenin %42’si AB iilkeleri tarafindan
islenmistir.
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Literatiir Ornekleri

Dongiisel ekonomi ile ilgili 6zellikle son yillarda bir¢ok bilimsel ¢alisma yapilmigtir. Bu
calismalar firma bazli, sektor bazli, iilke ve iilke grubu bazli olarak gerek durum tespiti ya da etki
durumu, gerekse karsilastirma ya da performans olgiimii seklindedir. Bu calismalarin biiyiik
cogunlugu ise verilerin elde edilmesi noktasindan hareketle Avrupa Birligi iilkeleri ile ilgilidir.
Calismanin bu boliimiinde dongiisel ekonomi performansi 6lglimiine doniik literatiir 6rneklerine yer
verilmistir.

Isik (2025) calismasinda 2015 — 2021 doneminde 16 Avrupa Birligi iilkesinde yesil
biiyiimenin siirdiiriilebilir kalkinmaya katkisin1 y1llik verileri kullanarak analiz etmistir. Caligmada
mikro panel veri analiz tekniklerinden sabit etkiler, rassal etkiler ve Driscoll-Kraay standart hata
modeli kullanilarak yesil biiyiime degiskenlerinin siirdiiriilebilir kalkinma endeksine etkisini
arastirmigtir. Caligma g¢evresel mal ve hizmetlerdeki istihdam pay1 ve g¢evre koruma yatirimlarinin
stirdiiriilebilir kalkinma tizerinde pozitif bir etkiye sahip oldugunu ancak c¢evreyle ilgili kamu Ar —
Ge biitce payinin ise istatistiksel olarak anlamli bir etkisinin bulunmadig1 sonucuna ulagmustir.

Gelmez ve Eren (2025) ¢alismalarinda 2023 yili yesil biiylime indeksinde yer alan AB
iilkelerinin yesil biiyiime performanslarini arastirmiglardir. Caligmada CKKYV yo6ntemlerinden
CRITIC ve MEREC yontemleri ile kriterlerin agirliklart belirlenmis, WASPAS yontemi ile de
iilkelerin yesil biiylime performanslari dl¢iilmiistiir. CRITIC — MEREC yontemleri ile yapilan kriter
agirliklandirmasi sonucunda dogal sermayenin korunmasi kriteri 6nem derecesi en yiiksek kriter
olurken, sosyal katilim kriteri 6nem derecesi en diigiik kriter olmustur. Hesaplanan agirliklarda
dikkate alinarak WASPAS yontemi ile yapilan performans 6l¢iimii sonucunda en basarili yesil
biiyiime performansini sergileyen iilkelerin sirastyla Isvicre, Avusturya ve Almanya oldugu; en kotii
yesil biiyiime performansini sergileyen iilkelerin ise yine sirastyla Karadag, Malta ve Izlanda oldugu
sonucuna ulasilmistir.

Ece Cokmutlu (2023) calismasinda Borsa Istanbul Siirdiiriilebilirlik Endeksinde yer alan
imalat sanayi igletmelerinin dongiisel ekonomi performanslarint ENTROPI ve TOPSIS yontemleri
ile analiz etmistir. Analizde enerji verimliligi, su verimliligi, emisyon, atik yonetimi ve malzeme
verimliligi olmak {iizere bes kriter kullanilmigtir. ENTROPI yontemi uygulamasi sonucunda su
tiikketimi ve verimliligi kriterinin en etkin kriter oldugu belirlenmistir. Kriterlere iligkin elde edilen
agirlik katsayilar kullanilarak TOPSIS yontemi ile yapilan 6l¢iim sonucunda VESBE isletmesinin
en basarili dongiisel ekonomi performansini sergileyen isletme oldugu ve ARCELIK isletmesinin ise
en kotii dongiisel ekonomi performansina sahip isletme oldugu sonucuna ulasilmistir.

Seyhan (2023) ¢aligmasinda AB iiyesi iilkelerin 2020 yil1 i¢in dongiisel ekonomi kapsaminda
iretim ve tliketim performanslarin1 degerlendirmistir. EUROSTAT veri tabanindan elde edilen
veriler kullanilarak MEREC yontemi ile kriter agirliklari hesaplanmis ve MARCOS yontemi ile
performans Ol¢iimleri yapilmistir. Calismada MEREC yontemi ile yapilan kriter agirlik
hesaplamalarinda en 6nemli kriterin geri doniistiiriilebilir hammadde ticareti, en az 6neme sahip
kriterin ise tiikketim ayak izi oldugu belirlenmistir. Hesaplanan kriter agirliklar1 kullanilarak CKKV
tekniklerinden MARCOS yontemi ile yapilan performans &lgiimii sonucunda 2020 yili i¢in en
basaril1 dongiisel ekonomi performansini sergileyen iilkelerin sirasiyla Hollanda, Almanya ve Fransa
oldugu; en kotii performansi sergileyen iilkelerin ise sirasiyla Liiksemburg, Finlandiya ve Malta
oldugu sonucuna ulasilmustir.

Yilmaz (2022) calismasinda, 28 AB iilkesinin dongiisel ekonomi performanslarini
karsilagtirmigtir. Calisma kapsaminda 2016 ve 2018 yillarma ait veriler CCR ve BCC modelleri ile
Veri Zarflama Analizi yontemi kullanilarak analiz edilmistir. Calisma, CCR modeline gore 2016
yilinda Danimarka, Cekya ve Romanya’nin da igerisinde bulundugu 12 iilkenin; 2018 yilinda ise
Romanya, Belcika ve Kibris’m da igerisinde bulundugu 13 iilkenin dongiisel ekonomi
performanslarinin iyi durumda oldugunu ortaya koymustur. BCC modeline gore ise 2016 yilinda
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Belcika, Almanya ve Danimarka gibi iilkelerin de igerisinde yer aldig1 14 iilkenin; 2018 yilinda ise
Belgika, Almanya, Liiksemburg gibi iilkelerinde igerisinde yer aldig1 16 iilkenin dongiisel ekonomi
performanslarmin basarili oldugunu ortaya koymustur. 2016 ve 2018 yillarinda en kotii dongiisel
ekonomi performansini sergileyen iilkeler yil ve yonteme gore degismekle birlikte Malta, Estonya,
Bulgaristan, Yunanistan gibi iilkeler olmustur. Caligma 2016 yilina gore 2018 yilinda iilkelerin
dongiisel ekonomi performanslarinin basarili oldugu iilkelerin sayisindaki artis AB iiyesi iilkelerde
dongiisel ekonomi siirecine iliskin olumlu gelismeler yasandigini1 gostermektedir.

Giannakitsidov vd. (2020), calismalarinda, 26 AB iiyesi iilkenin cevresel ve dongiisel
ekonomi performanslarini 6l¢miislerdir. Calisma kapsaminda elde edilen veriler veri zarflama
yontemi kullanilarak analiz edilmistir. Calisma sonucunda AB iiyesi iilkeler arasinda 6nemli
farkliliklarin oldugu, Dogu ve Bati Avrupa arasinda sinirlarin ortadan kalktigi, Kuzey ve Giiney
Avrupa arasinda ise siirlarin ayni kaldigi belirlenmistir. Calisma sonucunda Belgika hem ¢evresel
hem de dongiisel ekonomi baglaminda en basarili performans: sergileyen iilke olurken Ispanya ve
Fransa gibi iilkeler oldukca diisiik bir ¢cevresel ve dongiisel ekonomi performansi sergileyen iilke
olmustur.

Fura vd. (2020) caligmalarinda, Avrupa Birligi {ilkelerinin dongiisel ekonomi baglaminda
gelisim diizeylerini analiz etmislerdir. Calisma kapsaminda 2010, 2012, 2014 ve 2016 yillarina ait
EUROSTAT veri tabanindan elde edilen dongiisel ekonomi gostergelerini dikkate alarak analizi
gergeklestirmislerdir. Caligmada AB iiyesi {ilkeler eski ve yeni iiyeler olarak siniflandirilmis ve bu
iilkelerin 2010 ve 2016 yillar i¢in dongiisel ekonomi gostergelerindeki ilerleme diizeyleri analiz
edilmistir. Calismanin sonucuna gore Liiksemburg, Hollanda ve Belgika’nin oldukca basarili bir
dongiisel ekonomi ilerlemesine sahip olduklari; Malta, Kibris, Estonya ve Yunanistan’in ise daha
diisiik bir ilerleme diizeyine sahip olduklar1 belirlenmistir.

Veri Seti ve Yontem

Caligmanin amaci AB iiyesi 27 lilkenin Avrupa Komisyonu tarafindan belirlenen dongiisel
ekonomi izleme c¢ergevesinde yer alan rekabetcilik ve yenilikgilik temasi ile kiiresel siirdiirtilebilirlik
ve dayaniklilik temasi baglaminda dongiisel ekonomi performanslarimi degerlendirmektir. Bu
kapsamda dongiisel ekonomi sektorleri ile ilgili 6zel yatirnmlar ve briit katma deger; dongiisel
ekonomi sektdrlerinde ¢alisanlar; geri doniisiim ve ikincil hammadde ile ilgili patentler; tiikketim ayak
izi; liretim faaliyetlerinden kaynaklanan sera gazi emisyonlari; malzeme ithalat bagimlihigi ve
AB’nin hammadde konusunda kendi kendine yeterliligi gostergeleri baglaminda AB iilkelerindeki
durum analiz edilmis ve performans Glglimleri yapilmistir. Calismada kapsaminda rekabetgilik ve
yenilikgilik temasi altindaki geri doniisiim ve ikincil hammadde ile ilgili patentler géstergesi 2021
yili sonrast i¢in veri bulunmamasi dolayisiyla performans 6lglimiine dahil edilmemistir. Ayrica
kiiresel stirdiiriilebilirlik ve dayaniklilik temasi altinda bulunan AB’nin hammadde konusunda kendi
kendine yeterliligi gdstergesi de lilke bazli veri bulunmadigindan dolay1 performans 6l¢timiiniin
kapsamina alinmamastir.

Caligmada asagidaki tabloda belirtilen gostergelerin 2020 — 2023 yillarina ait Eurostat veri
tabanindan elde edilen yillik verileri kullanilarak oncelikle CRITIC yontem ile gostergelerin,
dongiisel ekonomi performansini etkileme diizeyleri belirlenmis, ardindan da Cok Kriterli Karar
Verme Tekniklerinden TOPSIS yontemi ile dongiisel ekonomi performanslart olgiilerek {ilkeler
arasinda basari siralamasi yapilmistir.
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Tablo 18: Calismada Kullanilan Kriterler

Gosterge Yonii  Kaynagi
Dongiisel ekonomi sektorlerine iliskin 6zel yatirimlar Max Eurostat
Dongiisel ekonomi sektorlerine iligkin katma degerler Max Eurostat
Dongiisel ekonomi sektorlerinde ¢aliganlar Max Eurostat
Tiiketim ayak izi Min Eurostat
Uretim faaliyetlerinden kaynaklanan sera gazi emisyonlar1 Min Eurostat
Malzeme ithalat bagimlilig: Min Eurostat

Literatiir incelendiginde AB iilkelerinde dongiisel ekonomi performanslarimin genellikle
iiretim ve tiiketim temasi ile atik yonetimi temas1 kapsaminda yer alan gostergeler araciligr ile
Olciildiigii goriilmektedir. Dolayistyla kiiresel siirdiiriilebilirlik ve dayaniklilik temasi ile rekabetcilik
ve yenilik¢ilik temasma ait gostergeler kullanilarak performans oOlgiimii yapan c¢alismaya
rastlanilmamistir. Bu kapsamda calisma literatiirdeki onemli bir boslugu dolduracaktir. Ayrica
calismada hem CRITIC yontem ile kriter agirliklarinin belirlenmis olmasi hem de hesaplanan bu
agirlik katsayilar1 kullanilarak TOPSIS yontemi ile performans 6l¢iimiiniin yapilmasi bu ¢alismay1
literatiirdeki diger ¢alismalardan ayristirmaktadir.

CRITIC Yontem

Birden fazla kriterin karar alma siirecinde etkili olmasi durumunda, bu kriterlerin karar
stirecini etkileme diizeylerinin belirlenmesinde kullanilan yontemlerden birisi de CRITIC yontemdir.
CRITIC yontem analize dahil edilen kriterlerin standart sapmalarini ve kriterler arasindaki iliskiyi
gosteren korelasyon degerlerini kullanarak, her bir kriterin agirligini tarafsiz bir sekilde hesaplamada
kullanilmaktadir. Yontem uygulamada bes basamaktan olusan bir siire¢ ile sonuca ulagmaktadir
(Diakoulaki vd., 1995, s. 764-765; Cakir & Pergin, 2013, s. 451; Pinar vd., 2023, s. 438-439; Senol
& Ulutas, 2018, s. 93-94; Orhan vd., 2020, s. 401).

Birinci basamak esitlik (1) kullanilarak karar matrisinin olugturulmasidir.

X11 X12 - X1n
X=(xi;), =] ° P iEL2amve =12, 0n (1)
Xm1i Xm2 - Xmn
Ikinci basamak esitlik (2) ve esitlik (3) yardimi ile normalize karar matrisinin
olusturulmasidir.

min
xij— X j

rl'j = xmax_ , min (2)
] ]
xmax_ ..
| Y
Tij = xMmax_ . min (3)

J J

Uciincii basamak esitlik (4) yardimu ile korelasyon katsay1 matrisinin olusturulmasidir.

22 (rij— 7 @ie— Tk) . 3
Py = ivek=12,. . .n @
Jk ’-] 9y D
S (rij= T2 N2 (Tike— 7o)

Dérdiincii basamak esitlik (5) ve esitlik (6) kullanilarak C; degerlerinin hesaplanmasidir.

®)

Cj =0y Spey (1= Py) sj= 12, (©)

Son olarak beginci basamak ise esitlik (7) kullanilarak degiskenlerin agirlik katsayilarinin
hesaplanmasidir.
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Cj .
Wj:n—’ck;zyzlezl sjvek=12,...n (7

k=1

CRITIC yontem ile bes basamakta, analizlere dahil edilen kriterlerin agirlik katsayilari
objektif bir bi¢imde belirlenir.

TOPSIS Yontemi

Birden fazla kriterin ve alternatifin bulundugu karar alma siireclerinde, en iyi alternatifin
belirlenerek dogru kararlar alinmasma imkan taniyan CKKV yontemlerinden biridir. TOPSIS
yontemi, alternatiflerin pozitif ve negatif ideal ¢6zlim noktalarin1 baz alarak performans degerlerini
hesaplamakta ve elde edilen performans degerlerine gore alternatifleri siralamaktadir. Yontem
uygulamada alt1 basamakl1 bir siire¢ ile sonuca ulasmaktadir (Pinar & Erdogan, 2022, s. 139-141:
Pinar & Paksoy, 2023, s. 117: Yilmaz Tiirkmen & Cagil, 2012, s. 64-67: Sevgin & Kundak¢i, 2017,
s. 90-92; Sar1 & Aka, 2022, 5.821-823; Ozar1, 2020).

Birinci basamak esitlik (8) yardimu ile karar matrisinin olusturulmasidir.

X11 X12 - Xim
: : Pol;i=1,2,3,...mvej=1,2,3,...n (8)
Xn1 Xn2 - Xnm

X =

Ikinci basamak esitlik (9) ve esitlik (10) yardimi ile normalize karar matrisinin
olusturulmasidir.

Xij .

ryj = =—=;i=123,.mvej=123,..n )
X1 %y
rll T12 en rlm
R=|: ' ‘ (10)
™1 Th2 - Tmn

Ugiincii basamak esitlik (11) ve esitlik (12) yardimi ile agirlikli normalize karar matrisinin
olusturulmasidir.

vij:rij'wj (11)
vll vlz aen vln

v=| i : : (12)
UVm1i Vm2 - VUmn

Dérdiincii basamak esitlik (13) ve esitlik (14) yardimu ile pozitif ve negatif ideal ¢6ziim
noktalarinin hesaplanmasidir.

A'={(max v;ljEJ} - A={vi",v2',.....vs'} (13)
A= {minvij JED = A ={vi, Voo Vi) (14)

Besinci basamak esitlik (15) ve esitlik (16) yardim ile pozitif ideal ¢6ziime ve negatif ideal
¢Oziime uzakliklarin belirlenmesidir.

S*= \/Z?=1(vij —v;+)? (15)
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5= Jz;;l(vu —v;7)? (16)

Son olarak altinci basamak esitlik (17) yardimu ile ideal ¢oziime goreli yakinlik hesaplanir.
5

€= (a7

Sifir ile bir arasinda hesaplanan C degerleri biiyiikten kiiclige dogru siralanarak, en yiiksek
degere sahip alternatif en iyi alternatif olarak belirlenir.

Uygulama Sonuglari

2020 — 2023 yillarin1 kapsayan donem i¢in 27 AB iiyesi tilkenin Rekabet¢ilik ve Yenilik¢ilik
ile Kiiresel Stirdiiriilebilirlik ve Dayaniklilik temalar altinda yer alan dongiisel ekonomi sektdrlerine
iligkin 6zel yatirimlar, briit katma degerler, dongiisel ekonomi sektdrlerinde galisanlar, tilketim ayak
izi, sera gazi emisyonlari ve malzeme ithalat bagimliligi gostergeleri baglaminda Eurostat veri
tabanindan elde edilen veriler ile CRITIC yontem kullanilarak yapilan agirlik hesaplamalarinda
asagida tablo 9°da verilen sonuglara ulagilmstir.

Tablo 19: CRITIC Yo6ntem Uygulama Sonuglart

Ozel Eilrtna Sektorde ~Tiketim  Sera Gazi Malz. Ith.
Yatirimlar Degerler Calisanlar Ayak I[zi  Emisyonu Bagimlilig:
-  Standart Sapma 0,25 0,19 0,27 0,26 0,26 0,24
§ Cj Degeri 1,55 1,02 1,14 1,10 1,08 1,07
Agirlik Katsayist (W) 0,22 0,15 0,16 0,16 0,16 0,15
_ Standart Sapma 0,25 0,18 0,28 0,24 0,25 0,24
§ Cj Degeri 1,67 1,04 1,25 1,02 1,12 1,08
Agirlik Katsayist (W) 0,23 0,15 0,17 0,14 0,16 0,15
~  Standart Sapma 0,27 0,19 0,21 0,25 0,27 0,24
§ Cj Degeri 1,61 1,07 1,02 1,16 1,34 1,18
Agwrhik Katsayisi (W) 0,22 0,14 0,14 0,16 0,18 0,16
.,  Standart Sapma 0,27 0,18 0,21 0,26 0,27 0,25
§ Cj Degeri 1,58 1,07 0,98 1,21 1,26 1,15
Agirlik Katsayist (W) 0,22 0,15 0,13 0,17 0,17 0,16

Tabloya gore 2020 — 2023 yillarim kapsayan donemde analize konu edilen gostergeler
baglaminda AB iilkelerinin dongiisel ekonomi performanslarini en ¢ok etkileyen gdsterge, dongiisel
ekonomi sektdrlerine yapilan 6zel yatirimlar olmustur. Gostergelerin dongiisel ekonomiyi etkileme
diizeylerini gosteren agirlik katsayilar1 yil bazli degerlendirildiginde; 2020 yilinda dongiisel ekonomi
sektorlerine yapilan 6zel yatirimlarin 0,22 agirlik katsayist ile en etkin gosterge oldugu goriilmiistiir.
Dongiisel ekonomi sektdrlerinde calisanlar, tiikketim ayak izi ve sera gazi emisyonu 0,16 agirhik
katsayisina; malzeme ithalat bagimliligi ile dongiisel ekonomi sektorlerindeki briit katma degerler
ise 0,15 agirlik katsayisina sahip olmustur.

2021 yilina gelindiginde 6zel yatirnmlar 0,23 agirlik katsayisi ile dongiisel ekonomi
performansini en ¢ok etkileyen kriter olurken, tiiketim ayak izi 0,14 agirlik katsayisi ile dongiisel
ekonomi performansini en az etkileyen kriter olmustur. 2021 yilinda 6zel yatirnmlar1 0,17 agirlhik
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katsayisi ile dongiisel ekonomi sektorlerinde calisanlar; 0,16 agirlik katsayisi ile sera gazi emisyonu;
0,15 agirlik katsayzsi ile de briit katma degerler ile malzeme ithalat bagimlilig: kriterleri izlemistir.

2022 yilinda 6zel yatirimlar 0,22 agirlik katsayisi ile dongiisel ekonomi performansini en
cok etkileyen kriter olurken, briit katma degerler ile sektorde calisanlar agirlik katsayisi ile
performansi en az etkileyen kriterler olmustur. 2022 yilinda 6zel yatirimlan 0,18 agirlik katsayisi ise
sera gazi emisyonu; 0,16 agirlik katsayisi ile tiikketim ayak izi ve malzeme ithalat bagimliligi kriterleri
takip etmistir.

2023 yilinda yine 6zel yatirimlar 0,22 agirlik katsayisi ile AB iilkelerinde dongiisel ekonomi
performansin1 en ¢ok etkileyen kriter olurken, 0,13 agirlik katsayis1 ile dongiisel ekonomi
sektorlerinde calisanlar performansi en az etkileyen kriter olmustur. 2023 yilinda 6zel yatirimlart
0,17 agirlik katsayisi ile tiiketim ayak izi ve sera gazi emisyonu; 0,16 agirlik katsayisi ile malzeme
ithalat bagimlilig1 ve 0,15 agirlik katsayisi ile briit katma deger kriterleri takip etmistir.

AB ve Tiirkiye’ nin belirlenmis kriterler baglaminda EUROSTAT veri tabanindan elde edilen
ve CRITIC yontem uygulamasi ile ulasilan kriter agirlik katsayilar kullanilarak déngiisel ekonomi
performanslar1 2020 — 2023 yillarin1 kapsayan donem i¢in CKKV tekniklerinden TOPSIS yontemi
ile lgilmiistiir. TOPSIS yontemi uygulamasi ile elde edilen performans puanlarina gore iilkelerin
siralamalar1 yapilmistir. Bu kapsamda AB {iyesi iilkelerin 2020 — 2023 yillarini kapsayan donemdeki
performans puanlar1 ve performans siralamalar asagida tablo 10°da verilmistir.
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Tablo 20: TOPSIS Yoéntemi Uygulama Sonuglari

2020 2021 2022 2023

Ulke PP. P.S. Ulke PP. P.S. Ulke PP. P.S. Ulke PP. P.S.
Avusturya 60,33 1 Avusturya 60,90 1 Estonya 63,75 1 Estonya 67,08 1
Belgika 56,07 2 Almanya 58,23 2 Avusturya 56,50 2 Avusturya 54,04 2
Estonya 55,26 3 Portekiz 58,04 3 Litvanya 53,85 3 Almanya 52,02 3
Hirvatistan 54,24 4 Fransa 57,46 4 Letonya 52,88 4 Fransa 51,26 4
Almanya 53,34 5 Litvanya 57,03 5 Fransa 52,39 5 Litvanya 50,55 5
Fransa 53,20 6 Estonya 56,48 6 Hirvatistan 52,38 6 Letonya 50,44 6
Letonya 52,51 7 Macaristan 56,32 7 Almanya 52,11 7 Belgika 49,68 7
Macaristan 51,11 8 Belgika 55,28 8 Belgika 50,38 8 Liksembg 49,26 8
Portekiz 49,42 9 Letonya 53,93 9 Macaristan 50,28 9 Macaristan 48,85 9
Litvanya 48,46 10 Hirvatistan 52,73 10 Liikksembrg 48,76 10 Hirvatistan 46,93 10
Bulgaristan 47,87 11 Bulgaristan 52,31 11 Romanya 48,35 11 Danimarka 46,82 11
Danimarka 47,46 12 Polonya 51,78 12 Polonya 47,27 12 Romanya 46,79 12
Cekya 46,88 13 Romanya 51,73 13 Danimarka 47,24 13 Polonya 4590 13
Polonya 46,71 14 Danimarka 51,36 14 Bulgarstan 47,20 14 Bulgaristan 45,70 14
Romanya 45,88 15 Cekya 50,96 15 Cekya 45,53 15 Isvec 45,14 15
Ispanya 43,16 16 Ispanya 48,79 16 Portekiz 45,11 16 Cekya 44,71 16
Hollanda 42,08 17 Liksembg 48,77 17 Isveg 4429 17 Portekiz 43,59 17
Slovakya 41,68 18 Hollanda 48,56 18 Hollanda 44,26 18 Hollanda 43,38 18
Malta 41,66 19 Finlandiya 46,69 19 Slovakya 44,08 19 Ispanya 42,78 19
Isveg 41,53 20 Isveg 46,57 20 1spanya 4390 20 Slovakya 42,71 20
Italya 39,92 21 Kibris 45,13 21 Finlandiya 42,63 21 Finlandiya 42,08 21
Irlanda 39,86 22 Slovakya 44,61 22 ltalya 42,31 22 [dtalya 40,92 22
Finlandiya 37,22 23 ltalya 44,12 23 Kibrs 38,40 23 irlanda 37,60 23
Kibris 37,14 24 Slovenya 40,16 24 Malta 37,73 24 Slovenya 36,48 24
Slovenya 37,10 25 Iirlanda 39,26 25 Slovenya 37,61 25 Kibris 36,27 25
Liksemburg 36,94 26 Malta 38,00 26 Irlanda 36,73 26 Malta 3291 26
Yunanistan 31,28 27 Yunanistan 35,22 27 Yunanistan 31,59 27 Yunanistan 30,26 27

Tablo 10’a gore 2020 yilinda Rekabet¢ilik ve Yenilik¢ilik ile Kiiresel Siirdiiriilebilivlik ve
Dayaniklilik temalar baglaminda en basarili dongiisel ekonomi performansini sergileyen iilke 60,33
performans puani ile Avusturya olurken bunu 56,07 performans puam ile Belgika ve 55,26
performans puani ile Estonya takip etmistir. 2020 yilinda en kotii dongiisel ekonomi performansini
sergileyen iilkeler ise sirastyla Yunanistan, Liiksemburg, Slovenya, Kibris ve Finlandiya olmustur.

2021 yili dongiisel ekonomi performans siralamalarma bakildiginda AB {ilkeleri igerisinde
en basarili performansi sergileyen iilke 60,90 performans puani ile yine Avusturya olurken, bunu
58,23 performans puani ile Almanya ve 58,04 performans puani ile Portekiz takip etmistir. 2021
yilinda AB iilkeleri igerisinde en kotli dongiisel ekonomi performansini sergileyen iilkeler sirasiyla
Yunanistan, Malta, Irlanda, Slovenya ve italya olmustur.

AB iiyesi iilkelerde 2022 yili1 dongiisel ekonomi performanslarina bakildiginda, en basarili
dongiisel ekonomi performansini sergileyen iilke 63,75 performans puani ile Estonya olurken bunu
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56,50 performans puani ile Avusturya ve 53,85 performans puani ile Litvanya takip etmistir. 2022
yilinda en kétii dongiisel ekonomi performansini sergileyen iilkeler ise sirastyla Yunanistan, Irlanda,
Slovenya, Malta ve Kibris olmustur.

Performans dl¢limiiniin gerceklestirildigi son yil olan 2023 yilinda AB iilkeleri igerisinde en
basaril1 dongiisel ekonomi performansim sergileyen iilke 67,08 performans puani ile yine Estonya
olurken bunu 54,04 performans puamn ile Avusturya ve 52,02 performans puani ile Almanya takip
etmistir. 2023 yilinda en kotii dongiisel ekonomi performansini sergileyen iilkeler ise sirasiyla
Yunanistan, Malta, Kibris, Slovenya ve Irlanda olmustur.

Tablo 10’a performans puanlar1 baglaminda bakildiginda, iilke performans puanlarinin genel
olarak diisiik kaldigi, en basarili performansin sergilendigi iilkelerde bile 60 — 67 araliginda bir
performans puanina ulasildigi gériilmektedir. 50 performans puaninin iizerine ¢ikabilen iilke sayisi
2020 yilinda 8 iken, 2021 yilinda 15 iilke, 2022 yilinda 9 iilke ve 2023 yilinda 6 iilke 50 performans
puaninin iizerine ¢ikabilmistir. Bu durum her ne kadar dongiisel ekonomi noktasinda 6nemli adimlar
atilsa da AB iilkelerinde bu konuda yeterli gelisimin heniiz saglanamadigini gdstermektedir. Ayrica
her gecen yil performans puanlarinin genel itibariyla artig egiliminde olmasi1 AB iilkeleri baglaminda
iyi bir gelisme olarak degerlendirilebilir.

Sonuc¢

Yeni diinyada sanayilesmenin beraberinde getirdigi ¢cevresel sorunlar ve kaynak problemi ile
iiretimden tiiketime, rekabetten siirdiiriilebilirlige yasanan gelismeler dongiisel ekonomiyi 6n plana
cikarmistir. Avrupa Komisyonunun son dénemlerde dongiisel ekonomiye gegis noktasinda aldig:
kararlar ve ytrirlige koydugu eylem planlar1 dinya ekonomisinde de 6nemli degisimleri ve
doniisiimleri beraberinde getirmistir. Ulkelerin dongiisel ekonomi siirecine ne derece uyum
sagladiklari, bu kapsamda atilan adimlarin ve uygulanan eylem planlarinin etkinligi dongiisel
ekonomi performanslarin 6l¢iimii ile belirlenebilmektedir. Dongiisel ekonomi performanslarmin
Ol¢limiinde Avrupa Komisyonunun belirledigi dongiisel ekonomi izleme g¢ercevesinde yer alan
kriterler kullanilmaktadir. Bu kapsamda performans 6l¢iimleri sonucunda iilkeler arasinda kiyaslama
yapmak miimkiin olabilmekte, iilkelerin eksik yonleri belirlenebilmekte ve gelecege dair adimlar ve
diizenlemeler i¢in yol gosterici rolii oynamaktadir.

Caligma kapsaminda oncelikle analize konu edilen rekabetgilik ve yenilikgilik temasi
altindaki dongiisel ekonomi sektorleri ile ilgili 6zel yatirimlar ve briit katma deger, dongiisel ekonomi
sektorlerinde calisan kisiler ile geri doniisiim ve ikincil hammaddeler ile ilgili patentler; kiiresel
strdiiriilebilirlik ve dayamiklilik temas: altindaki tiiketim ayak izi, iiretim faaliyetlerinden
kaynaklanan sera gazi emisyonlart ve malzeme ithalat bagimlilig1 gostergeleri AB {ilkelerindeki
seyirleri ile birlikte agiklanmistir. Teorik c¢erceveden sonra analize dahil edilen bu gostergelerin
dongtisel ekonomi performansini etkileme diizeylerini ifade eden kriter agirlik katsayilar1 CRITIC
yontem kullanilarak hesaplanmistir. CRITIC yontem uygulamasi sonucunda2020 — 2023 yillarini
kapsayan donemlerde, dongiisel ekonomi sektorleri ile ilgili 6zel yatirimlarin sirasiyla 0,22 — 0,23 —
0,22 ve 0,22 agirlik katsayilari ile dongiisel ekonomi performansini en ¢ok etkileyen kriter oldugu
goriilmustiir. Buna karsilik 2020 yilinda 0,15 agirlik katsayisi ile briit katma degerler ve malzeme
ithalat bagimlilig1 gostergeleri; 2021 yilinda 0,14 agirlik katsayisi ile tiiketim ayak izi gostergesi,
2022 yilinda 0,14 agirlik katsayist ile briit katma degerler ve sektorde calisanlar gostergesi ve nihayet
2023 yilinda ise 0,13 agirlik katsayisi ile sektorde galisanlar gostergesi lilkelerin dongiisel ekonomi
performansini en az etkileyen gostergeler olmustur.

CRITIC yontem kullanilarak elde edilen kriter agirlik katsayilari kullanilarak CKKV
tekniklerinden TOPSIS yontemi ile AB iiyesi iilkelerin 2020 — 2021 — 20211 — 2023 yillar1 i¢in
dongiisel ekonomi performans degerleri hesaplanmig, elde edilen performans puanlarina gore
iilkelerin basar1 siralamasi yapilmistir. Buna gore 2020 ve 2021 yillarinda 60,33 ve 60,90 performans
puanlari ile en bagarili dongiisel ekonomi performansimi sergileyen iilke Avusturya olmustur. 2020
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yilinda Avusturya’y1 Belcika, Estonya ve Hirvatistan; 2021 yilinda ise Almanya, Portekiz ve Fransa
takip etmistir. 2022 ve 2023 yillarinda ise bu kez Estonya 63,75 ve 67,08 performans puanlari ile en
basarili dongiisel ekonomi performansini sergileyen iilke olmustur. 2022 yilinda Estonya’yi
Avusturya, Litvanya ve Letonya; 2023 yilinda ise Avusturya, Almanya ve Fransa takip etmistir. Buna
karsilik analize konu edilen yillarin tamaminda Yunanistan, 27 AB {iyesi lilke icerisinde en kotii
dongiisel ekonomi performansini sergileyen iilke olmustur.

Dongiisel ekonomi sektorlerine yatirimlari tesvik etmek amaciyla vergi indirimleri,
stibvansiyonlar gibi yatirimlar1 artirmaya doniik politikalara dncelik verilmesi iilkenin dongiisel
ekonomi performansina katki saglayacaktir. Ayrica iilkelerin ulusal geri kazanim sistemlerini
etkinlestirmesi, ikincil hammadde kullanimlarinin artirilmast, yenilenebilir ve yesil enerjinin tiretim
stireclerinde daha yogun kullanimlarinin saglanmasi gibi uygulamalar iilkelerde dongiisel ekonomi
performansini artirici etki yaratacaktir.
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