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ABSTRACT b

Introduction: Given the growing volume of hospital waste and mental environmental
impacts of the linear economic model, the transition toward imr economy in hospitals is
considered a strategic necessity. This research aimed fouidetify and classify the factors
influencing the implementation of the circular econom %hospital supply chain.
Methods: This study was conducted using the metg- esis method, following the seven-
step model of Sandelowski and Barroso. The resear@pulaﬁon included all articles published
in reputable scientific databases from 2015 tg 2025, from which 28 articles were selected for
final analysis after applying the inclusion aé\usion criteria.

Results: In the present study, sub-codem en 38 axial codes, which represent the factors

influencing the implementation of thgsgi r economy in the hospital supply chain, were first
extracted. In the final stage, thes@% were categorized under seven main dimensions:
Governance and Leadership, @rganizational Culture and Human Capital, Technology and
Infrastructure, External alqrations and Networking, Operations and Processes
Management, Performanace aluation and Monitoring, and Economic and Strategic
Considerations. %

Conclusion: The

'@s of this research indicate that the successful implementation of the
circular economys

hospitals requires a systematic approach and simultaneous attention to

various di ns. Hospital managers and health system policymakers can utilize the

framework preSgpted in this research to develop appropriate operational strategies to facilitate

tg%y toward a circular economy. Recommended key actions include staff training,
{

e isfng incentive systems, developing recycling infrastructure, and strengthening inter-
organizational collaborations.
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What was already known about this topic
o Hospital environments, characterized by a high volume of resources and the massive generation
of waste, lead to significant environmental consequences.
e Past studies underscore the importance of considering the circular economy as a strategic
approach for the sustainable management of hospitals.
¢ In hospitals, the transition towards a circular economy is heavily reliant on effective waste
management and the redesign of the supply chain.
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What this study added to our knowledge

¢ The transition towards a circular economy in hospitals will not be achievable by focusing solely
on a single aspect; rather, it requires a holistic and systematic approach.

e Factors affecting circular economy implementation in hospital supply chains fall into seven
dimensions: governance, culture and human capital, technology, collaboration, operations,
performance evaluation, and economic-strategic considerations.

e Policymakers and managers can focus on 38 factors to implement the circular economy in
hospital supply chains.

Extended Abstract &&'

Introduction
The health system, as a fundamental pillar of social and economic development, play; @I role in

ensuring the welfare and well-being of society [1]. However, the activities of this articularly in
hospital environments, are accompanied by the consumption of a high volume @ gources and the
generation of massive amounts of waste, leading to significant environmefgal conséquences. In recent
decades, increasing environmental pressures and natural resource constrai e led health managers
and policymakers to seek more sustainable economic patterns. In this #the circular economy has
been introduced as a transformative framework and a promisi.ng 1 for reducing environmental
impacts and increasing productivity in the health system [2], UnkikeNe traditional linear "take-make-
dispose" model, the circular economy is a designed, restor d regenerative model that aims to
close material and energy loops, minimize waste, and maxi the value of resources throughout the
product life cycle [3].

In the context of hospitals, the transition towards a circular economy is heavily reliant on effective waste
management and the redesign of the supply chajg ABthe core of this approach lies the waste hierarchy,
where waste prevention is the top priority am sal is the lowest priority [4]. This goal is primarily
achieved through two key mechanisr;@ g loops,” which emphasize maximizing product life

cycles through repair, reproduction, antred8e, and "closing loops," which focus on creating new value
from waste by finding fresh appligations™for it [4, 5]. By reducing resource inputs, waste, and energy
leakage, hospitals can signifity%/ w’juce their environmental footprint while simultaneously gaining
potential economic benefit s reduced operational costs and increased supply chain resilience.
The importance and nec f addressing this issue have become more apparent than ever, given the
massive volume of %enerated by hospitals and the high costs of its disposal, especially during
crises such as the% -19 pandemic. This crisis simultaneously revealed the potential of circular
economy met i emergency conditions and highlighted existing inequalities in implementation
capacity across€Wifferent regions [6]. For instance, a 2021 study showed that reproducing face masks
could r the carbon footprint by up to 58% compared to disposable samples [6, 7]. These findings
u we importance of considering the circular economy as a strategic strategy in the sustainable
managdernent of hospitals.

Despite the richness of previous studies, a significant gap is felt in the literature. There is a lack of a
systematic meta-synthesis study that identifies, extracts, and categorizes all effective factors (including
barriers, drivers, enablers, etc.) within an integrated framework. Most existing studies have focused on
a specific aspect or used quantitative methods to prioritize factors. Therefore, the main goal of this
research is to fill this gap by employing the qualitative meta-synthesis method to identify, extract, and
categorize the key factors affecting the successful implementation of the circular economy in hospitals.
By providing an integrated conceptual model, this research facilitates a deeper understanding of these
factors and provides a basis for formulating operational strategies and context-specific policies to
accelerate the transition towards sustainable and circular hospitals.
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Methods
The present research is developmental-applied in terms of purpose, qualitative in terms of the nature of

information and data, and documentary-meta-synthesis in terms of data collection. The meta-synthesis
research method is based on a systematic review of studies and library research to achieve deep
understanding and insight into the phenomenon under study. Meta-synthesis can be considered a
systematic review of previous research; however, this review is not merely an integrated review of
qualitative literature on the subject, but involves the analysis of findings from selected studies. This
requires the researcher to conduct a profound and precise review and combine the findings of qualitative
studies to arrive at a comprehensive and general perspective regarding the selected research topic.
Given that the main goal of this research is to extract and categorize the factors affesti he
implementation of the circular economy in hospitals through a systematic review of past reSgdrciwahd
studies, the meta-synthesis method is a suitable choice for conducting it. In this regard, to e the
research process, the meta-synthesis approach and the seven-stage model of Sandelow, Barroso
have been used to achieve the objectives of this research (Figure 1). This model facth e systematic
execution of the meta-synthesis process by providing a structured framework. Qb

. Systematic Searching Extracting : . Presenting
Formulating rview of and article Analyzing Quality the results
the research . . . the control of

question the selecting informatio findinas the findin and
literature articles n g g findings
Figure 1: Stages of the meta-synthesis method &
Results
After formulating the research question and selecting th rch protocol, in the third stage, 28 relevant
articles were identified according to the determi ywords and the Scopus database. In this stage,

based on the research process, the found articlg examined in terms of relevant theme and content,
research method and execution, and pre outputs, and irrelevant articles were refined and
excluded. In the first phase, articles \“@ylewed by title and subject, and articles irrelevant to the
research title, namely the implementati®g of the circular economy in hospitals, were removed. This
process was conducted with the #m of retaining articles that directly address the factors affecting the
establishment of the circular nf)) in hospital environments.
In the next stage, by anal e article abstracts, studies in which the circular economy in hospitals
was not the main rese stion but was merely addressed as a secondary topic were removed from
the study process. sequent stage, the full content of the articles was reviewed, and articles that
were not alignge %erms of content and substance with the main question of the present study
% ifying the factors affecting the implementation of the circular economy in hospitals)
were alsg.exclud8e from the final analysis circle. The lack of content alignment meant not directly
g
I ;

adgdre e identification of factors affecting the establishment of the circular economy in the
hos vironment. In the final stage of review, the remaining articles underwent final screening in
terms Of research method quality and validity of findings, and ultimately, 28 articles were selected to
enter the final analysis stage.

In the fourth stage, the selected and finalized articles were systematically reviewed to achieve the
findings. In the fifth stage, a number of initial sub-codes that had similar concepts and semantic overlap
were merged. Then, the final sub-codes were categorized alongside similar codes based on semantic
and functional similarity, forming the core codes (main themes). The main dimensions, core codes, and
final sub-codes are presented in Table 1. This process was conducted with the aim of achieving a
comprehensive understanding of the factors affecting the implementation of the circular economy in
hospitals within the framework of the meta-synthesis method.
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Table 1. Dimensions and factors affecting the implementation of the circular economy in hospital

supply chains

Row | Dimensions Factors Sources
1 Existence of supportive national and regional policies [8,9,10,11,12,13,14]
2 PGo:)i\éS/m:Iz?rfé Commitment of senior hospital management [15,10,11,12,16]
3 and " | Existence of mandatory legal frameworks [17,11,12,13,18]
4 Leadershi Periodic reporting of circular performance [19]

p - —= .
5 Existence of a specialized circular economy team [2]
6 Organizational culture supporting sustainability [20,21,16]
7 Training staff in the field of circular economy [2,6,15,20,11,12,
Organizational 23]
8 Culture and | General staff awareness of the benefits of the circular [2,6,15,9,20,1
Human economy
9 Capital Financial incentives for staff [13,22]
10 Cultural resistance to change [15,
11 Organizational risk-taking [21]
12 Waste separation and collection infrastructure [9,2 1,13,18,23]
13 Technolog Recycling and reprocessing equipment 9,24,17,11,16,23]
14 and Y ["Access to modern digital technologies ,9,17,10,12,13,16]
15 | |nfrastructure |-YSE of recyclable medical products /Y T121,24,17]
16 Use of renewable energies [9,12]
17 Sustainable architectural design [17]
18 Collaboration with recycling compani [6,15,9,20,11,13,22]
19 CoIIIE:g(ca)rrg;Ions Partnership with medical equipment mgv urers [3,9,25,10,11,18]
20 and Connection with government and rpgple bodies [9,11,13,22]
21 Networking Patient participation in circular pr@gesges [13]
22 Connection with universities and research centers [17]
23 Effective reverse logistics [15,9,11]
24 Hazardous waste man [20,12,16,22,23]
25 Operations Pharmaceutical wastd management [9,20,11,13,18,23]
26 and Process Reuse of medical,*( ent [10,11]
27 Management Reduction of pAgary’fesource consumption [25,10,18]
28 Design of sustainable treatment processes [10]
29 Energy gonsumption management [25,10]
30 Water@uﬁ)tion management [25,10]
31 Performance In #igh transparency in the supply chain [6,15,20,17]
32 . ce of circular performance indicators [15,20,17,18]
Evaluation -
33 and duct life cycle assessment [17]
34 Monitori& ost-benefit analysis of the circular economy [17]
35 Hospital environmental assessment [12,13]
36 | Econdfgic gnd | Green purchasing policies [17,12,18]
37 Strate Existence of dedicated financial resources [2,6,17,11,12,13]
38 iderations | Hospital competitiveness in the field of sustainability [2]
DiscU8sion

This research was conducted with the aim of identifying and classifying the factors affecting the
implementation of the circular economy in hospital supply chains, using the meta-synthesis method on
28 selected studies. The research findings led to the extraction of 38 core codes and their classification
under 7 main dimensions.

In the dimension of governance and leadership, factors such as "the existence of supportive national
policies™ and "top hospital management commitment™ were identified as essential foundations for
creating requirements and strategic orientation. This finding aligns with the results of previous studies
such as D'Alessandro et al. [19] and Dixit and Dutta [8], which emphasize the indispensable role of
leadership and governance frameworks in the success of circular projects. Without legal support and
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managerial will, other actions will at best remain as scattered and short-term projects. The dimension
of organizational culture and human capital emphasizes the pivotal role of the workforce in this
transformation. Factors such as "staff training™ and "awareness of the benefits of the circular economy"
indicate that empowering and changing staff attitudes are prerequisites for the successful
implementation of any process changes. Conversely, "cultural resistance to change™ appears as a major
barrier. These results are consistent with the findings of Alshemari et al. [21] and Agrawal et al. [15],
who pointed to overcoming cultural barriers as a key challenge.

Furthermore, technology and infrastructure constitute the physical and hardware aspect of this
transition. In this dimension, "waste separation and collection infrastructure” and "access to modern
digital technologies" were highlighted as key facilitators. This matter is considered vital, especially in
studies focusing on hazardous and pharmaceutical waste management, such as the research yloregcu
and Cazan [13] and Alshemari et al. [10]. Technology enables the tracking, meas e, and
optimization of material and waste flows. The dimensions of external collaboration meraﬁons
management emphasize the necessity of supply chain integration. "Collaborafi &ith recycling
companies™ and "effective reverse logistics" show that hospitals alone are n able of closing
material loops, and their success depends on cooperation with exte stakeholders, including
suppliers, recycling contractors, and regulatory bodies. This perspectiv, orces the findings of
Rahman et al. [17], who emphasized the importance of networking int ecosystem for achieving
a circular economy. Finally, the dimensions of performance gyalpgti nd economic considerations
cover the monitoring and justification aspects of this transitigQ. stence of "circular performance

o

indicators (KPIs)" and "dedicated financial resources" e hat circular actions are not only
measurable but also economically sustainable. This issugs y reflected in the study by Sgambaro
et al. [18], which emphasized the development of a cir maturity model, as well as in the research

by Dixit and Dutta [8], which insisted on cost—b,%'tanalysis.

Limitations
Focusing the search on the Scopus dat d English-language articles may have resulted in the

failure to identify some relevant studieggub¥shed in other databases or in other languages. Furthermore,
the nature of the meta-synthesis n;ethod, hich is based on the analysis of previous studies, causes the
findings to be influenced byathe gquality and focus of the reviewed articles. For instance, the
predominance of studies o o%yﬂg barriers compared to providing precise operational solutions is
one of these limitations. ertheless, the framework presented in this research can provide a
comprehensive roadrr@r policymakers, hospital managers, and researchers to systematically and
comprehensively oth the complex yet necessary path of transition towards circular and sustainable
hospitals.

Conclusj
Th tr@w towards a circular economy in hospitals will not be achievable by focusing solely on a
s@ ct; rather, it requires a holistic and systematic approach and the consideration of numerous
factorg; which can be classified into 38 factors across seven dimensions: policy governance and
leadership; organizational culture and human capital; technology and infrastructure; external
collaborations and networking; operations and process management; performance evaluation and
monitoring; and economic and strategic considerations.

For future researchers, it is suggested to test this qualitative framework in quantitative studies and in
different geographical and cultural contexts. Developing and validating a "Circular Economy Maturity
Assessment Model in Hospitals" could serve as a practical tool for managers. Furthermore, conducting
"in-depth case studies” on pioneering hospitals in this field can lead to the identification of best practices
and lessons learned. Future research can specifically address the examination of barriers and
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implementation solutions in more challenging areas such as "pharmaceutical waste management" and
"reuse of complex medical equipment.”
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