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ABSTRACT

Purpose: For decades, attention has been paid to standardized management
systems, both in academia and in practice. This study focuses on an asset
management system (AMS), specifically the key critical success factors (CSFs)
for implementing an AMS in healthcare organizations.

Methodology/Approach: The study is based on a Delphi method with 15
participants from various Slovenian healthcare organisations who validated and
defined the most important CSFs.

Findings: The study shows a strong consensus among the experts with regard to
specific CSFs in the areas of management and leadership, employee competencies
and methods and tools for process improvement.

Research Limitation/Implication: The Delphi study method is based on a
selected sample of experts, which could have an impact on the generalizability and
replicability of the research.

Originality/Value of paper: This study provides a better understanding of CSFs
for the implementation of AMS based on the opinion and consensus of experts
holding different positions and professions in healthcare. As this topic has received
little attention in healthcare research and practice, this study serves as a preliminary
study to stimulate future work in this under-researched area.
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1 INTRODUCTION

Organisations are increasingly seeking to implement management system
standards, for example, to meet customer expectations and reduce performance
variability (Su et al. 2015). There are clear parallels here between the quality
management system (QMS) and the asset management system (AMS), as both
systems aim to reduce risk, improve performance and add value to an organisation
(Heerden and Jooste 2018; Alsyouf et al. 2021). In recent years, asset management
has become a more commonplace ambition for asset-intensive organizations (Lima
et al. 2021; Almeida et al. 2022; Maleti¢ et al. 2023). It can help organizations to
achieve the desired balance between costs, risks and performance by managing
risks and opportunities (1ISO 55000). The management of assets in healthcare
facilities is of great importance (Rousek et al. 2014). When it comes to
management systems, ISO 55001 and ISO 41001 can help organizations in this
matter. Implementing 1SO 55001 and 1SO 41001 can enable organizations to better
utilize and manage facilities and assets, focus and optimize activities, and derive
the required function and value to achieve their goals. While 1SO 41001 provides
guidance for the management of physical buildings and related services, 1SO
55001 extends to the management of all assets. This is particularly important as
rising healthcare costs have become a critical issue worldwide (Prabhod 2024).
The rising cost of medical equipment, including proper maintenance, is one of the
reasons for the increase (Rousek et al. 2014). However, asset management is more
than just maintenance; it is about strategically optimizing the performance and life
cycle of assets. It does not focus on the asset itself, but on its value to the
organization in accordance with its policies and objectives. Although the field of
asset management evolved decades ago, the publication of the 1ISO 55001 standard
has been an important catalyst for the asset management discipline, helping
professionals to develop more structured approaches to AMS (Maleti¢ et al. 2020;
Alsyouf et al. 2021). 1SO 55000 defines asset management as the coordinated
activity of an organization to realize value from assets (ISO 55000). Therefore, it
seems important for asset-intensive organizations to formally establish processes
that support and clearly demonstrate the achievement of the objective of asset
management, i.e. the realization of value from assets (Trindade et al. 2019). Setting
up an AMS is an important strategic decision for an organization. ISO 55001 sets
out the requirements for an AMS but does not specify how the system should be
designed. Although guidelines can be found in ISO 55002, organizations still face
many challenges in properly setting up and implementing the AMS (Maleti¢ et al.
2023). An AMS impacts the entire organization, including its stakeholders and
external service providers, and can link many of the organization’s activities and
functions. Building an AMS therefore requires a thorough understanding of the
individual elements and the policies, plans and procedures that integrate them (ISO
55000).

Asset management has transformed various industries in terms of managing assets
economically, improving reliability and, most importantly, ensuring safety (Lima
et al. 2021). One could argue that these aspects are also crucial for the healthcare
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industry, which is the topic of the present paper. Efficient and properly functioning
assets that are available 24/7 are crucial for the healthcare industry. Therefore, their
lifecycle - from selection through procurement and maintenance to final disposal -
must be carefully managed to ensure that they are cost-effective, up to date and
continue to support the healthcare organization's business objectives (McCarthy et
al. 2020). Effective asset management is therefore essential to the delivery of safe,
high-quality services that meet current and future needs. It can help to optimize
resources, control costs and enhance patient care and safety, especially as patient
safety is paramount (Runciman et al. 2006).

Asset management is becoming an increasingly important field of research
(Maleti¢ et al. 2020; Lima et al. 2021; Sandu et al. 2022; Maleti¢ et al. 2023). There
IS a growing body of scientific evidence on the positive impact of asset
management on business performance (Lima et al. 2021), operational performance
(Maletic et al. 2020; Alsyouf et al. 2021) and sustainability performance (Maleti¢
etal. 2018; Sandu et al. 2022). In recent years, the number of scientific publications
in the field of asset management has increased (Figure 1). As the term asset
management is associated with various industries and disciplines, the trend is
expected to continue to grow.
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Figure 1 — Annual and cumulative number of articles in Scopus (search term:
“asset management”’, operator "TITLE-ABS-KEY", data collection period 2004
to 2024)

However, despite the growing attention being paid to the area of asset management
since the advent of 1SO 55001 in 2014, the number of 1ISO 55001 certifications
issued is still relatively low, especially compared to most other 1ISO certification
schemes (ISO - The ISO Survey 2023). It should be noted that the organizational
context is very different from that faced by organizations in the 1990s when 1SO
9001 was introduced. Many organizations have adopted a standardized basic
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structure for management system standards (i.e. the High Level Structure).
Considering that 1SO 55001 is designed to be compatible with other ISO
management system standards such as ISO 9001, ISO 14001, etc., the potential
organizational effort to implement an AMS may not be as high as in organizations
without ISO management systems (Hodkiewicz 2015).

Moreover, asset management is not new. The term asset management was already
used in the 1980s in the private and public sectors in relation to physical assets
(anatomy). The main developments prior to 1SO 55001 were the BSI PAS 55
publicly available specification, published in 2004 and updated in 2008, and the
first edition of the asset management landscape, published by GFMAM in 2011
(GFMAM 2011). Therefore, it should be expected that research on AMS would be
gaining more attention from researchers. However, there is still a dearth of general
research that addresses the implementation of AMS. Although it shows a positive
trend (Figure 2), it is still relatively low compared to QMS. It should be noted that
asset management discipline is rapidly developing (see Figure 1), however there
is still lack of research on AMS itself.

KEYWORDS FREQUENCY

==@== Asset Management System ==@==(uality Management System

Figure 2 — Keywords frequency appearance in Scopus (search term: “asset
management system” OR “ISO 55001 OR “ISO 55000 and “quality
management system” OR “I1SO 9001~ OR “ISO 9000 ” - operator "KEY", data
collection period 2004 to 2024)

Some scholars have engaged in the study of factors influencing the adoption of an
AMS, as shown in the studies by Maleti¢ et al. (2023), Beitelmal et al. (2017),
Jooste and Vlok (2015) and Maleti¢ et al. (2024). While the first two studies were
more concerned with the barriers and challenges in the introduction of an AMS,
the latter two studies focused on the critical success factors (CSFs). In this context,
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Jooste and Vlok (2015) examined the factors affecting the synergy between asset
management and services. The authors identified 13 CSFs. Maleti¢ et al. (2024)
identified 17 potential CSFs that could be essential for the successful
implementation of an AMS. Furthermore, Nowakowski et al. (2017) also highlight
some of the obstacles that reduce the possibility of effective implementation of the
AMS in accordance with the requirements of 1SO 55001 requirements. Moreover,
Roda and Macchi (2016) revealed main elements to be considered to properly
implement asset management within organizations.

For the healthcare sector, CSFs were examined to explore their role in strategic
change initiatives (Kash et al. 2014). The authors identified key factors to be
considered, namely culture and values, business processes, and people and
engagement. Previous studies have also looked at areas that could provide
important background for this study, such as CSFs important to continuous
improvement (Brandrud et al. 2011) and teamwork training (Salas et al. 2009).
However, to gain a more comprehensive understanding, future research is needed
to further investigate and discuss the factors that facilitate the adoption of AMS in
different organizational settings. The aim of this study is to focus primarily on the
identification of CSFs for the adoption of an AMS in the healthcare sector. As
healthcare assets, such as facilities, are associated with quality outcomes, patient
safety, clinical outcomes, and patient and staff stress, it is even more important to
examine the CSFs for AMS in healthcare (Salem and Elwakil 2021). Since CSFs
and AMS have received little attention in healthcare research and practice, this
study serves as a preliminary study to stimulate future work in this under-
researched area.

The paper is structured as follows. Section 2 sets out the methodological approach,
while section 3 presents the main results of a Delphi study. Sections 4 and 5 contain
a discussion and a conclusion.

2 RESEARCH METHODOLOGY

2.1 Delphi method

Delphi method was developed in the late 1950s by the Rand Corporation (Helmer
and Rescher 1959). The purpose of using the Delphi method is to ensure a reliable
consensus of a group of experts through an interactive process carried out by means
of a questionnaire and the provision of feedback (Nasa et al. 2021). It is a tool that
we can use to understand the problem from the perspective of expertise.
Sometimes it is important to look at the problem from the perspective of the
professionals and the end users, especially when making strategic decisions. It is
often used to gather practical information, repeating the process with the panellists
using a questionnaire until consensus is reached among them. The Delphi method
has three main aspects, such as anonymity, consensus and iteration (Diamond et
al. 2014). Anonymity between panellists ensures limited bias. It also ensures that
their views are treated equally, while avoiding expert dominance over the opinions
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of others (Jairath and Weinstein 1994). The consensus means that the agreement
between the experts in the field of the study allows conclusions to be drawn about
the outcome of the study. The iterative nature of the method is one of its main
strengths, as panel members can adjust their opinions based on the panel's overall
responses (Chalmers and Armour 2019). The modified Delphi technique is also
often used to develop a consensus on group opinion. In this regard, experts are
often consulted to give their input and opinion on a predefined set of
items/variables from the literature, rather than being asked traditional open-ended
questions (Chalmers and Armour 2019). Or even the first questionnaire by post (or
email) could be replaced by face-to-face meetings (Boulkedid et al. 2011).

2.2 Panel characteristics

Based on the criteria that participants should be involved in the healthcare sector
(C1), have knowledge of management systems with a focus on asset management
(C2), and following the recommendation that the minimum Delphi sample size
should be at least 7 participants (Chalmers and Armour 2019), we identified a
potential group of participants to attend the training course on asset management
at University of Maribor, conducted in December 2023/January 2024. The panel
consists of 17 participants from different positions within the healthcare sector. Of
the 17 participants, 15 took part in a Delphi study, resulting in a response rate of
88.23%. Broken down by gender, 70% of the participants were female and 30%
male. Homogeneity and heterogeneity of the panel were also considered. The
diversity of the panel is ensured by the fact that the participants come from
different hierarchical levels and professions in the healthcare sector (healthcare
professionals - team leader 20%, healthcare professionals - unit manager 13%,
healthcare professionals - team member 53%, medical professionals - 13%).

2.3 Facilitator information

It is suggested that the facilitator is responsible for ensuring that a reliable outcome
of the Delphi study is achieved by a stable panel and that the time between rounds
is kept as short as possible, as well as ensuring that the survey questions are clear
and feedback is given to panel members (Green 2014). It is also essential that
facilitator is someone with expert knowledge of the topic being discussed. The
facilitator in this study has in-depth knowledge of management systems, with a
focus on asset management. He is a member of the technical committee for
maintenance and asset management at the Slovenian Institute for Standardization
(SIST), which is recognized as the national standardization organization in the
Republic of Slovenia. He is also a member of European and international
committees in the field of asset management.

2.4 Procedure

The modified Delphi method was used in this study. A face-to-face meeting was
held before the first open round. The aim was to discuss the current state of the

ISSN 1338-984X (online)



QUALITY INNOVATION PROSPERITY 29/1-2025 45

literature on the topic under investigation. In addition, some challenges in relation
to management systems were highlighted. The subsequent rounds were conducted
online to ensure anonymity. As explained above, anonymity of individual
members in a Delphi study is essential to rule out inherent biases such as
dominance and group conformity (e.g. the process by which people change their
behaviour to conform to a group) (Chalmers and Armour 2019). In addition, the
first face-to-face meeting also served to explain the Delphi method and encourage
participants to take part in all rounds in order to achieve a high retention rate
between rounds. Some dropout between survey rounds is to be expected (Bardecki
1984). However, motivating the experts and ensuring a quick turnaround between
survey rounds can help to reduce the dropout rate (Hsu and Sandford 2007).

The importance of the individual CSFs was rated on a five-point Likert scale from
1 (unimportant) to 5 (extremely important). The mid-point 3 was coded as
“moderately important”, which is commonly used in Delphi studies (Castro-Calvo
etal. 2021). In accordance with the current guidelines for Delphi research methods
(Castro-Calvo et al. 2021), consensus was considered achieved if the experts rated
the CSF as > 80% “very important” or “extremely important™. If the CSF was rated
as “very important” or “extremely important” by < 20% of the experts, it was
assumed that the experts had reached a consensus to reject it, and the CSFs were
not re-rated in the subsequent Delphi rounds. The remaining CSFs is to be re-rated
in the subsequent rounds. The flow of the study is presented in Figure 3.

Initial survey design and
presentation to the experts

i Face to face |

Round 1 Survey — Open- Analysis of the identified
ended questions [T CsFsand feedback to the

. online / experts. —
I i Online |

Round 2 Survey — CSFs
evaluation with further
options to add new CSFs

Analysis of the CSFs
evaluation and feedback to

i

. / the experts. — —
| Online I Online |
Round 3 Survey — CSFs )
evaluation with further Analysis of the CSFs
options to add new CSFs evaluation and feedback to
- - - the experts. — -
| Online | online |

y

Results of the study

Figure 3 — Flow of the study
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3 ANALYSIS AND RESULTS

As highlighted in the methodology section of this paper, the aim of this study is to
apply the Delphi technique to clarify the CSFs for the implementation of AMS and
to reach an agreement among experts. In brief, a Delphi study was led by a
facilitator (see section 2.3.) who was responsible for the methodology, planning,
recruiting experts, conducting a Delphi, providing feedback after each Delphi
round, and presenting the final results to the panel experts. Responses from the
expert panel were collected using a pre-designed questionnaire (online survey),
with the experts adding new CSFs where appropriate. The Delphi process involved
several iterations to reach agreement between the experts. The first list of CSFs
was drawn up on the basis of a literature review, followed by open-ended questions
in round 1. In addition, an open question was asked in the second and third rounds
of the study to give the experts the opportunity to suggest additional CSFs. The
process of the Delphi study is shown in Figure 4, while Table 1 contains the
percentages of agreement achieved in the respective rounds of the study.

Round 1
Number of CSFs after the first draft
CSFs presentation of the items and
(n=18) analysis of open-ended questions.
Duration for collecting ideas: 5 days
CSFs Round 2
(n=18)
[ ! ]
CSFstobe Duration for completing the
Included CSFs l'e-l"‘l ted Excluded CSFs rating of CSFs: 3 days
n=28) Gip =' 10) m=0) Response rate: 93 33%
*New CSF:n =2
CSFs Round 3
(n=10+2*)
| ! 1
; — CSFstobe — leranon for cc.ymp]eung the
ncluded CSFs - Excluded CSFs rating of CSFs: 3 days
mn=7) (n=0) (n=15) Response rate: 100%
Incuded CSFs Number of CSFs reached by
(n=15) consensus.

Figure 4 — Flowchart of inclusion, exclusion or re-rating CSFs during the study
rounds

ISSN 1338-984X (online)



QUALITY INNOVATION PROSPERITY 29/1-2025 47

After each round, the panellists’ responses were reviewed to determine which
CSFs met with agreement criterion. As can be seen from the results, 8 CSFs
reached agreement for inclusion (i.e. > 80% of the experts rated the CSF as “very
important” or “extremely important™) in round 2. In the second round of the Delphi
study, 2 new CSFs were added by the panellists. In round 3, seven CSFs achieved
expert agreement (> 80 % agreement among the experts), while the five CSFs did
not achieve the criterion. However, it should be noted that the CSFs marked in blue
did not reach agreement for either inclusion or exclusion (i.e. > 20% of experts but
< 80% rated the criterion as “very important” or “extremely important”). The
McNemar y2 test was employed to assess stability of the responses (Castro-Calvo
et al. 2021) between the second and third round. If the statistical significance level
(i.e. the p-value) is below 0.05 (i.e. p < 0.05), it can be assumed that there is a
statistically significant difference in the result and in the proportion of responses
(important or non-important CSFs) between round 2 and round 3. According to the
results of the McNemar y2 test, the p-value for CSF8 was 0.5959, for CSF9
0.07435, for CSF17 0.1048, for CSF18 0.05020 and for CSF19 0.4990). From this
we can conclude that there is no significant difference between round 2 and 3 as
far as the decision of the expert group is concerned. However, it should be noted
that the percentage of agreement for CSFs that were not included in the final list
of CSFs is still remarkable; therefore, their importance should not be neglected.

Table 1 — CSF proposed by panel of experts

No. CSF Consensus reached
1 Leadership and commitment 85.71% in round 2
2 Clear AM strategy and objectives 85.71% in round 2
3 Organisational culture 85.71% in round 2
4 Understanding business needs 85.71% in round 2
5 Stakeholder orientation 80.00% in round 3
6 Change and risk management 85.71% in round 2
7 Interdepartmental communication 86.67% in round 3
8 Legal compliance

9 Result-oriented approach

10 Strategic planning 85.71% in round 2
11 Use of consultant support 80.00% in round 3
12 Resource availability 80.00% in round 3
13 Employee training and education 85.71% in round 2
14 Employee engagement 80.00% in round 3
15 Employee awareness 80.00% in round 3
16 Business process management 85.71% in round 2
17 Continuous improvement

18 Benchmarking information _
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No. CSF Consensus reached
20 Data analytics 80.00% in round 3

Green cells indicate that there was consensus on the CSF (i.e. > 80% of experts rated the CSF as “very
important” or "extremely important"); blue cells indicate that there was no consensus for inclusion or
exclusion (i.e. > 20% of experts but < 80% rated the CSF as “very important” or “extremely
important”).

4 DISCUSSION

4.1 Theoretical implications

This paper contributes to the increasing interest in AMS as a key approach in
realizing value through the entire lifecycle of assets (El-Akruti et al., 2013).
Healthcare is no exception, as AMS provide a systematic approach to managing
and optimizing the use of physical and technological assets. This includes the
management of facility, medical equipment, pharmaceutical supplies, mobility
aids and other assets to ensure the desired outcome of healthcare processes. It could
be argued that in today’s dynamic healthcare environment, efficient asset
management is critical to improve compliance and reduce risk, improve quality of
patient care and patient satisfaction, manage costs and finances, and improve
decision making (Ashari et al. 2024).

Through a Delphi study, this study provides important insights into the CSFs for
AMS implementation from a healthcare perspective. Against this background, this
paper is one of the first attempts to identify and analyse the most important CSFs
for the introduction of AMS in the healthcare sector. These CSFs will enable
further research into AMS, as they will form the basis for the development of AMS
models in the context of healthcare. According to the findings of this study and in
alignment with previous studies (Jooste and Vlok 2015; Maleti¢ et al. 2024),
categorization of CSFs for AMS implementation is provided as shown in Table 2.

Table 2 — Categorization of barriers to asset management system implementation

Number of I Supported
Category the CSF Description Iitgfature
It is important that the leadership team of a
healthcare organisation understands the benefits of
managing its assets. In this regard, the role of the (Jooste and
123456 leadership team is also to ins_til confidence.in VI_ok 2015;
Management 7’ 8’ 9’ 1’0 ’11’ stakeholders about the direction and benefits of Trindade et
and leadership T i2 "7 | AMS. While the AMS provides a framework, the al. 2019;
leadership team should demonstrate its commitment | Maletic et al.
to the AMS through strategy and goals, decision 2023)
making, employee engagement, training and
development, communication, culture support, etc.
Employee 13,14, 15 Organizations need to identify the current (Brunetto et
competencies competency level in asset management and then fill | al. 2014; Al
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Number of I Supported
Category the CSE Description literature
and the gaps with the competency level required for Marzoogqi et
engagement AMS. The organization should define the al. 2019;
competency levels required for all asset Maletic et al.
management roles, responsibilities and 2024)
accountabilities and the awareness, knowledge,
understanding, skills and experience required to
perform these tasks. While commitment is an
essential part of the strategy and success of AMS
implementation, employee engagement is also seen
as key to success.
The AMS should not stand alone. The AMS should
demonstrate the integration of asset management (Crespo
processes, activities and data with those of other Marquez et
Process functi_ons.or manageme.nt systems in t_he _ al. _2020;_
improvement 16.17. 18 19 organisation. A data-driven approac.h isan mtggral Jasiulewicz-
methods and ' éO "7 | part of the AMS through the collection, collatlon,. Kaczmarek
t00ls management and ar_lal_y_5|s of asset_data. A strategic | et al. 2023;
approach to the definition, collection, management | Krha¢
and reporting of asset information is essential to the | Andrasec et
implementation of the organisation’s asset al. 2024)
management strategy and objectives.

Notes. The CSF numbers shown in red are those that did not reach consensus; however, they were not
excluded (agreement between 20% and 80%).

In this research, we distinguish 20 CSFs related to AMS adoption using the
literature survey and feedback received from the experts. The main purpose of this
study is to identify the contextual relationships between the different CSFs
identified in order to contribute to the AMS knowledge landscape. As shown in
Table 2, three main categories of CSFs were identified, namely “Management and
leadership”, “Employee competencies and engagement” and “Process
improvement methods and tools”. Although a hierarchy between CSFs was not
analysed in this study, the paramount importance of management-related CSFs
could not be neglected. In the context of ensuring a successful implementation of
AMS, it is necessary to develop appropriate strategy and roadmap for AMS
(Maletic¢ et al. 2024). Previous studies (e.g. EI-Akruti et al. 2013) have indicated
that asset-intensive organizations have insufficient awareness of the potential role
of AMS in defining and implementing corporate strategy. From this perspective,
it is even more important to understand the strategic perspective of AMS
implementation and the underlying supporting factors, such as inclusive leadership
that creates a culture in which all employees can contribute to the development and
adoption of AMS. Furthermore, it is no longer sufficient to view asset management
as merely the maintenance of an asset, but rather as a holistic approach to asset
management that includes elements such as strategy, risk measurement, safety,
environment and human factors (Frolov et al. 2010; Maré 2015). In addition, it is
considered essential to integrate an organisation’s AMS and QMS, especially to
successfully address strategic and daily operational challenges (Heerden and
Jooste 2018). In fact, many asset-owning organisations are required by their
regulators to maintain both an AMS and a QMS (Yates 2016).
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Recently, the importance of intangible assets for value creation in healthcare has
been increasingly recognized (Gaspary et al. 2024). Intangible assets such as
values, human capital, competencies and data remain critical in healthcare
organizations (Rider et al. 2019). Our study has shown that intangible assets (e.g.
employee-related CSFs) play an important role in the implementation of AMS.
Similar to the implementation of quality programs in the healthcare sector (Gowen
et al. 2006), employee commitment initiatives are also seen as a driver for the
introduction of AMS. However, not all intangibles or related activities can be
formalized through an AMS. For example, culture, motivation and behaviour,
which can play a crucial role in achieving asset management objectives, can be
managed by the organization through agreements outside the AMS (1ISO 55001
2024). In healthcare context, leaders in top positions such as hospital director have
the ability to bring diverse individuals together to foster collaboration and cohesion
among staff (Yee et al. 2024).

According to the experts involved in the Delphi study, an understanding of
processes and the application of systematic and evidence-based methods are seen
as important prerequisites for the introduction of AMS. Approaches, methods and
techniques for improving business processes have received much attention in the
literature (Krha¢ Andrasec et al. 2024) as well as in standardisation, as
demonstrated by the first international standard for quality management in
healthcare (ISO 7101 2023), which emphasises continuous improvement of all
processes and the importance of applying evidence-based decision making.
Indeed, healthcare organizations are under increasing pressure to improve their
operations and demonstrate the quality and efficiency of their organizations
(Kujala et al. 2006). However, there are some characteristics in healthcare
organizations that make them different from traditional industrial organizations
(Hellstrom et al. 2010). The authors pointed out that the organization itself can in
many ways become an obstacle to the realization of a process-oriented
management style. Referring to this argument and based on our findings, we would
further reinforce the notion that an organization needs to reach a certain level of
maturity in process management before the adoption of AMS is possible. It should
be substantianed that healthcare organizations need well-defined processes and
well-planned activities to improve the quality and safety of outcomes (Haggstrom
et al. 2023).

4.2 Managerial implications

Our findings provide substantial guidance to practitioners seeking to design and
implement strategies for AMS implementation. There are arguments suggesting
that CSFs evolve over time in parallel with sectoral changes, organizational and/or
technological changes and challenges. Therefore, it is crucial to identify the current
state of CSFs in relation to a specific context such as healthcare. In this study, 20
CSFs were identified and 15 were confirmed by Delphi study. The CSFs presented
serve as a guide for healthcare organizations considering an AMS initiative. Since
many management initiatives fail in organizations, it is critical to understand what
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mechanisms managers can use to increase the likelihood of success. Delving into
the realm of CSFs reveals the pivotal role of leadership as it directs, motivates and
guides the organization's efforts to improve asset management. One role of
leadership is to redirect resources into more coordinated processes to build
relationships, identify best practices, focus on value, and work collaboratively to
shape regulations and regulatory regimes for efficient and effective asset
management (IAM 2022). In addition, healthcare organizations looking to
implement an AMS should develop a strategy that resonates with employees by
focusing on their active participation and constant two-way communication.
Organizations can overcome internal barriers by creating authentic and transparent
leadership communication that leads to employee engagement, trust and
collaboration. Although employees play an important role in all aspects of the
AMS, data-driven decision making and the use of methods/tools to support the
development, implementation, monitoring and evaluation of the AMS should not
be neglected.

4.3 Limitations and future research directions

The present work has some limitations and future research directions as well. This
research suggests CSFs for AMS implementation as per experts’ feedback and
achieved consensus. As such our findings ground on expert’s judgements, which
needs to be carried out very carefully. This work suggests 20 CSFs (15 of them
reached consensus) in relation to implementation of AMS in the healthcare sector.
The identification of the CSFs could be further explored. 15 experts from
Slovenian healthcare institutions took part in our Delphi study. Future research can
therefore extend our findings by including more experts, e.g. from the field of asset
management and/or academia, to ensure a more even distribution of respondents.
It is also possible to establish a hierarchy between CSFs or to compare them with
different components of AMS as well as to consider different contextual
frameworks. As far as the methods used are concerned, the CSFs determined can
be further evaluated using DEMATEL and the analytic hierarchy method (AHP)
and the results compared. The use of case studies would also make it possible to
examine the link between practice and theory on CSFs in the healthcare sector.
These options can provide a more detailed picture of the main CSFs for different
healthcare settings, e.g. primary, secondary or tertiary care.

5 CONCLUSION

The aim of the study is to determine the CSFs for the introduction of AMS in the
healthcare sector. The CSFs, which reflect the healthcare sector, have not yet been
systematically studied. Although this study has made a major contribution to the
body of knowledge, it is important to note that further research should be
conducted to develop an AMS implementation framework based on the CSFs
identified in this study. By reviewing the factors previously proposed in the
literature and conducting a Delphi study, the CSFs considered appropriate for the
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implementation of AMS in healthcare were identified and elaborated in this paper.
The study composed CSFs into main categories required for the implementation
of AMS. However, it is not the purpose of this paper to analyse these CSFs in
detail, but rather to establish a consensus among healthcare experts to create a
common understanding of CSFs. Therefore, these CSFs will enable further
research on AMS as they will provide the base for AMS model development in the
context of a healthcare. In addition, future studies could focus on integration
attributes, especially in relation to QMS and AMS. To this end, barriers, motives
and performance benefits related to the integration of management systems (e.g.
quality-focused AMS) could be investigated.
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