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Abstract
Background  Environmental sustainability is an increasingly critical priority for healthcare systems due to their 
substantial environmental impact and vulnerability to climate-related challenges. Yet, its integration within healthcare 
organizations remains inconsistent and poorly documented. This study investigates the level of awareness, the 
degree of implementation, and the extent of operationalization of environmental sustainability activities in healthcare 
organizations. It also identifies the main barriers and drivers influencing this process.

Methods  A semi-structured survey was developed based on Rogers’ Diffusion of Innovations framework and the 
NHS England Green Plan model. It was administered to Italian healthcare organizations affiliated with the Italian 
Federation of Healthcare and Hospital Organizations. The survey was complemented by a desk analysis of strategic 
documents. The lack of explicit national policy on environmental sustainability in healthcare offered a neutral context 
to examine organizational approaches, motivations, and challenges in the absence of centralized guidance.

Results  The survey achieved a 23% response rate, with 39 organizations from 14 regions participating. A high level 
of awareness among healthcare leadership was observed, with 97% of respondents reporting that environmental 
sustainability was recognized as a strategic concern. However, only 41% of organizations had formalized sustainability 
commitments in strategic documents. Despite this, 90% reported having undertaken at least one concrete action, 
indicating that operational engagement often precedes formal strategic planning. The analysis also revealed 
a positive association between the number of sustainability domains addressed and the number of actions 
implemented, suggesting that broader engagement supports more structured implementation.

Conclusions  The findings suggest that organizations do not necessarily follow a linear or formalized pathway in 
adopting environmental sustainability practices. Instead, implementation often emerges from pragmatic and context-
driven processes, even in the absence of strategic codification. This behavior reflects both the adaptability and the 
limitations of decentralized action, with risks of fragmentation and uneven progress. A national strategy—supported 
by standardized indicators, reporting systems, and financial incentives—could strengthen alignment, enhance 
scalability, and support healthcare organizations in embedding sustainability more systematically, while preserving 
flexibility for local innovation.
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Introduction
Incorporating environmental sustainability (ES) in the 
healthcare sector is critical due to its significant impacts 
on both public health and the global environment. 
Romanello et al. [1] highlight that climate change inten-
sifies health risks, such as heat-related illnesses and the 
spread of infectious diseases, which increasingly strain 
healthcare systems that are already destabilized by crises 
like COVID-19 and global conflicts. These compounded 
pressures underscore the need for climate-adaptive 
healthcare practices that reduce emissions and enhance 
resilience. The healthcare sector’s substantial environ-
mental impact—contributing around 5.2% of global emis-
sions—creates a reciprocal effect where the sector not 
only affects but is also vulnerable to climate-induced 
health crises [2]. A sustainable approach to healthcare, 
as Howard et al. [3] suggest, includes implementing low-
carbon solutions that improve public health outcomes—
such as cleaner air—and mitigate future climate-related 
health impacts. These actions are crucial as climate 
change exacerbates resource scarcities, disrupting sup-
ply chains essential to healthcare delivery. Embracing 
sustainable practices not only reduces the sector’s carbon 
footprint but also strengthens healthcare infrastructure 
to endure and respond to climate challenges, position-
ing healthcare as both a responder to and mitigator of 
climate-related health risks [1, 3–5]​​. Hospitals occupy a 
critical position in advancing ES within the healthcare 
sector, primarily due to their substantial consumption of 
resources, energy, and financial assets, compounded by 
their continuous 24/7 operations [6–14]. In addition to 
managing these intensive demands, hospitals are tasked 
with delivering safe, high-quality care in a cost-effective 
manner to ensure optimal health outcomes [15]. Conse-
quently, ES practices in this context must be designed to 
integrate seamlessly with service quality objectives [12, 
16]. This interdependence presents a distinct challenge, 
as hospitals are required to simultaneously balance ser-
vice excellence, economic efficiency, and environmental 
responsibility, rather than addressing these dimensions 
in isolation [17–19]. ES practices in healthcare organiza-
tions target critical areas, including facility design, energy 
and water conservation, waste management, supplier 
selection, and promoting environmentally conscious 
behavior among staff [10–14, 17, 20–22]. The drive for 
sustainability appears to be driven by a diverse set of fac-
tors, including cost reduction, regulatory compliance, 
and a growing commitment to social responsibility [23, 
24]. These elements collectively motivate healthcare lead-
ers to integrate ES practices into organizational strategies 

and operations. In alignment with other sectors [25], 
healthcare organizations face considerable challenges, 
including operational inertia, resource constraints, a lack 
of standardized procedures, and insufficient training [10, 
26, 27]. These factors collectively impede progress, limit-
ing efforts to move beyond basic compliance with envi-
ronmental sustainability standards. Addressing these 
barriers requires fostering a sustainability culture aligned 
with healthcare’s mission, ensuring both budget adher-
ence and clinical quality [26].

While ES in healthcare has garnered increasing schol-
arly attention, substantial gaps persist in understanding 
how healthcare organizations adopt, implement, and 
operationalize ES activities in a structured and systematic 
manner. McGain et al. [12], through a systematic review, 
highlighted that existing research predominantly con-
centrates on technical aspects while overlooking critical 
dimensions related to organizational behavior, manage-
rial engagement, and the integration of sustainability 
within governance and decision-making frameworks. 
Other studies [24, 28] have addressed sustainability 
from a broader perspective, encompassing environmen-
tal, social, and economic dimensions. These contribu-
tions reveal fragmented efforts, a progressive decline in 
strategic planning, and the absence of institutionalized 
frameworks to ensure the long-term integration of sus-
tainability. Collectively, these studies [12, 23, 24, 28–31] 
point to a critical need for empirical research that moves 
beyond isolated cases or conceptual discussions, and 
instead investigates the current level of awareness, the 
degree of implementation, and the barriers and drivers 
influencing the integration of ES activities across health-
care organizations.

This study adopts an implementation science perspec-
tive [29], drawing on Rogers’ Diffusion of Innovations 
framework [32, 33], to investigate how healthcare organi-
zations approach environmental ES. The primary objec-
tive is to understand the level of awareness, the degree 
of implementation, and the extent of operationalization 
of ES activities within healthcare settings. Specifically, 
the study aims to: (i) assess healthcare organizations’ 
awareness and engagement regarding ES; (ii) evaluate 
the current implementation status and integration of 
ES activities into organizational operations; (iii) identify 
the barriers and drivers in implementing ES initiatives. 
By addressing these objectives, this research provides 
insights into the strategic, managerial, and operational 
factors influencing the adoption and diffusion of ES 
activities within the healthcare sector, contributing to the 
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broader discourse on how complex organizations navi-
gate sustainability transitions.

Methodology
Study design
This study adopted a mixed-methods approach to assess 
the integration of environmental sustainability strategies 
within healthcare organizations. To achieve the stated 
objectives, a semi-structured survey was developed 
and administered to healthcare organizations. The sur-
vey design was informed by a comprehensive literature 
review, which identified key dimensions and questions 
relevant to the study [10, 12, 22, 23, 29]. The survey was 
developed according to specific requirements of ques-
tionnaire formatting [34–36] and was specifically created 
for this study, having not been previously published. It 
included 18 questions—both multiple-choice and open-
ended (see Appendix)—and was administered through 
the Qualtrics.com platform. Estimated completion time 
was approximately 30  min, though it was shorter for 
organizations not engaged with environmental sustain-
ability. Initially, the survey collected general information 
to establish a baseline understanding of the respondents’ 
demographic and organizational context. Participants 
were asked to provide details such as the name and loca-
tion of their organization, as well as their professional 
role. Subsequently, the survey included questions regard-
ing the presence of regional guidelines or policies that 
promote environmental sustainability in healthcare. This 
element was incorporated to assess the broader contex-
tual framework of the organizations, as existing literature 
identifies such policies as critical drivers of sustainability 
initiatives [12, 23, 37–39]. The first section focused on 
assessing healthcare organizations’ engagement regard-
ing ES and was designed around implementation science 
theories [32, 33, 40], with a particular emphasis on Rog-
ers’ Diffusion of Innovations theory [32]. This framework 
describes the sequential stages an organization under-
goes when adopting an innovation—in this case, the inte-
gration of ES activities. According to Rogers’ Diffusion of 
Innovations model, the stages have been reinterpreted to 
align with the dynamics of ES adoption within healthcare 
organizations. Specifically:

 	• Persuasion: The organization forms an opinion and 
develops a favorable attitude toward environmental 
sustainability. In this study, this stage corresponds to 
the recognition by top management of the relevance 
of ES within organizational management and 
strategic priorities.

 	• Decision: The organization commits to 
environmental sustainability. In the context of public 
healthcare organizations, where formal processes 
and documentation are essential, the commitment 

has been proxied by the formal inclusion of ES 
initiatives within official strategic documents (e.g., 
Integrated Plans of Activities and Organization - 
PIAO, Corporate Acts).

 	• Implementation: The organization translates its 
commitment into concrete actions. This stage 
reflects the operationalization of ES through the 
initiation of concrete activities and projects aimed at 
advancing environmental goals.

While initially developed to explain knowledge trans-
fer in clinical practice, this theory has been increasingly 
applied to understand evidence adoption in healthcare 
policy and organizational settings [41–43]. Utilizing 
Rogers’ framework in this context provides a system-
atic approach to identifying the factors influencing the 
adoption of ES. Additionally, this section explored gov-
ernance models adopted by organizations for ES, such as 
delegating responsibilities to existing personnel or teams, 
appointing dedicated sustainability or energy manag-
ers, or creating specialized teams. It also examined the 
professional expertise of individuals involved in sustain-
ability efforts, such as backgrounds in economics, engi-
neering, law, medicine, pharmacy, or other fields. The 
second section examined the extent to which healthcare 
organizations implement ES activities. Questions in this 
section were informed by NHS England’s Green Plan 
model [44], which is widely recognized as an interna-
tional best practice. The survey assessed the implemen-
tation of ES across key domains defined by the Green 
Plan, including: Workforce and System Leadership, Sus-
tainable Models of Care, Digital Transformation, Travel 
and Transport, Estates and Facilities, Medicines, Supply 
Chain and Procurement, Food and Nutrition, and Cli-
mate Adaptation. Furthermore, the section investigated 
specific actions undertaken by organizations, such as 
identifying objectives and priorities, developing moni-
toring systems, implementing SMART (specific, mea-
surable, achievable, relevant, and time-bound) actions 
aimed at reducing environmental impacts, and engaging 
both internal and external stakeholders. The final sec-
tion focused on identifying the barriers and enablers in 
implementing ES activities. Respondents were asked 
to reflect on challenges such as limited data availability, 
competing organizational priorities, absence of politi-
cal mandates, or insufficient perceived value of sustain-
ability initiatives among stakeholders. Using a Likert 
scale (1 to 10), participants evaluated the significance 
of these barriers. Open-ended responses were encour-
aged to provide nuanced insights into the organizational 
dynamics influencing the adoption of sustainability ini-
tiatives. In addition to the survey, the study included a 
desk analysis of strategic documents provided by the par-
ticipating organizations, as well as national and regional 
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environmental sustainability policies, to further contex-
tualize the findings.

Setting
The Italian National Health Service (SSN), established 
in 1978, was founded on principles of universal health-
care, human dignity, health needs, and solidarity, with 
healthcare primarily financed through general taxation 
[45]. This system provides nearly comprehensive health-
care coverage, though some services require user contri-
butions. However, inefficiencies in central planning and 
escalating healthcare costs prompted significant reforms 
in the 1990 s, leading to the decentralization of author-
ity to regional governments and the managerialization of 
the healthcare system. These reforms resulted in the cre-
ation of Local Health Authorities (LHAs), which are ter-
ritorially based, and semi-independent Hospital Trusts, 
both accountable to regional governments. Additionally, 
the system includes public and private IRCCS (Scientific 
Institutes for Research, Hospitalization, and Healthcare), 
specialized institutions that focus on advanced care and 
research and receive targeted funding from the Ministry 
of Health. Despite its strengths, the SSN faces consider-
able challenges, including healthcare workforce shortages 
and aging infrastructure, compounded by demographic 
shifts such as an aging population and the rise of chronic 
diseases. These pressures were starkly highlighted dur-
ing the COVID-19 pandemic, which exposed signifi-
cant regional disparities, particularly in southern Italy, 
where bed shortages and limited community-based care 
services were more pronounced. In response, the Ital-
ian government, supported by the European Union’s 
National Recovery and Resilience Plan (PNRR), has initi-
ated substantial investments to strengthen local health-
care services and accelerate the digitalization of the 
health system.

Italian environmental legislation operates within a 
broad framework, primarily shaped by the integration 
of international, EU directives, and agreements. Italy’s 
initiatives for environmental sustainability include stra-
tegic and legislative measures promoting a holistic eco-
logical transition. The National Sustainable Development 
Strategy (SNSvS) serves as an action framework to har-
monize economic, social, and environmental develop-
ment, aligning national objectives with the UN’s SDGs. 
By integrating Agenda 2030 principles, SNSvS provides 
a roadmap for addressing urgent challenges like climate 
change, social inequalities, and the promotion of a circu-
lar economy. Italy is updating its Nationally Determined 
Contributions in line with the Paris Agreement, aim-
ing to reduce greenhouse gas emissions by 55% by 2030 
compared to 1990 levels, aligning with the EU Green 
Deal. The National Climate Adaptation Plan (PNACC) 
offers a framework to mitigate climate risks, improve 

socio-economic and natural resilience, and leverage 
new climate conditions. The Integrated National Energy 
and Climate Plan (PNIEC) establishes 2030 targets for 
energy efficiency, renewable sources, and CO₂ reduc-
tion, detailing the measures needed to meet these goals. 
The Strategy for the Energy Refurbishment of Buildings 
(STREPIN) outlines Italy’s real estate profile, identifying 
current and future energy renovation targets. In energy 
policy implementation, the role of the Energy Manager 
(Law n°10/1991, Art. 19) is crucial in both public and pri-
vate sectors. The Public Administration’s Green Procure-
ment Plan mandates the use of Minimum Environmental 
Criteria (CAM) in procurement processes, aiming to 
identify environmentally sound solutions. However, 
at the time of this study, no national policies explicitly 
addressed environmental sustainability in healthcare. 
This policy gap provided a neutral context for exploring 
how healthcare organizations conceptualized and imple-
mented environmental sustainability strategies, offering 
valuable insights into their approaches, motivations, and 
challenges in the absence of centralized directives.

Participants and data collection
Organizations were selected based on their membership 
to Italian Federation of Healthcare and Hospital Organi-
zations (FIASO - Federazione Italiana Aziende Sanitarie 
e Ospedaliere) as of July 2024. FIASO is the leading rep-
resentative association for healthcare and hospital orga-
nizations in Italy. The survey was distributed via email 
through the FIASO newsletter in July 2024. Along with 
the invitation to participate in the survey, participants 
were provided with a PDF version of the questionnaire, 
enabling them to collect the necessary information and 
engage relevant personnel to ensure comprehensive 
responses. To increase the survey’s representativeness, 
it was additionally distributed via email in September 
2024 through the authors’ networks within the Veneto 
Region, where FIASO’s presence is more limited, as well 
as to IRCCS Policlinico Gemelli. The survey was received 
by 171 healthcare organizations (see Appendix). The link 
to the survey remained active from July 2024 to October 
2024.

Data analysis
The analysis of the data collected in this study employed 
both quantitative and qualitative approaches to provide a 
comprehensive understanding of the level of awareness, 
the degree of implementation, and the extent of opera-
tionalization of ES activities within healthcare settings. 
For the quantitative analysis, descriptive statistics were 
used to summarize key metrics, including the number 
of ES areas addressed, the frequency of actions imple-
mented, and the distribution of engagement levels across 
organizations. For the qualitative analysis, responses to 
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open-ended survey questions were examined using the-
matic analysis to identify recurring drivers and barriers 
influencing ES adoption. Additionally, strategic docu-
ments provided by the organizations were systematically 
reviewed to identify sustainability priorities, evaluate 
their alignment with operational practices, and high-
light variations in the specificity and comprehensiveness 
of the reported strategies. By combining these analyti-
cal approaches, the study was able to provide a robust 
evaluation of how healthcare organizations are progress-
ing toward ES and identify areas where further improve-
ments are needed.

Results
Respondents
The survey was completed by 39 respondents from 14 
regions (see Appendix): Abruzzo (n = 2), Campania 
(n = 2), Emilia-Romagna (n = 4), Friuli Venezia Giulia 
(n = 2), Lazio (n = 3), Liguria (n = 1), Lombardy (n = 10), 
Marche (n = 1), PA Bolzano (n = 1), Piedmont (n = 1), Sar-
dinia (n = 1), Sicily (n = 2), Tuscany (n = 1), and Veneto 
(n = 9). The overall response rate was 23%, with signifi-
cant variation across regions: while some areas, such 
as Veneto and the Autonomous Province of Bolzano, 
achieved full participation (100%), regions like Puglia, 
Calabria, and Basilicata did not register any responses 
(0%). Despite this seemingly modest percentage, it is con-
sistent with response rates typically observed in similar 
survey-based studies [23, 24].

The sample, as illustrated in Table  1, includes health-
care organizations from all major geographic areas of 
Italy—Northwest, Northeast, Central Italy, South, and 
Islands—ensuring that the findings capture the diversity 
of healthcare settings across the country. This includes 
regions with varying levels of infrastructure, resources, 
and organizational autonomy. The notable overrepre-
sentation of Northern regions (Northwest and North-
east, accounting for 72% of the sample) reflects the actual 
concentration of healthcare infrastructure and resources 
in these areas. This aligns with well-documented geo-
graphic disparities within the Italian healthcare system, 
where Northern regions typically exhibit more advanced 
and systematically implemented sustainability prac-
tices. In terms of organizational diversity, the sample is 

well-structured, with Local Health Authorities compris-
ing 62% of respondents, consistent with their central 
role in delivering healthcare at the regional level. The 
inclusion of Hospital Trusts and IRCCS (38% collec-
tively) further enriches the analysis by incorporating the 
perspectives of research-focused and tertiary care insti-
tutions, ensuring a broader representation of organiza-
tional priorities and capacities.

The respondents primarily hold management roles or 
are professionals specifically appointed by organizational 
leadership due to their responsibilities or particular inter-
est in environmental sustainability. A significant share 
(16 respondents) is involved in strategic governance, 
including positions such as general, medical, or adminis-
trative directors. Furthermore, a considerable number of 
participants occupy technical and operational positions, 
particularly within units dedicated to infrastructure man-
agement, clinical engineering (10 respondents), and orga-
nizational or technological innovation (6 respondents). 
The remaining respondents are engaged in specialized 
departments focusing on areas such as prevention and 
environmental safety.

The progression of healthcare organizations in embedding 
environmental sustainability.
Table 2 maps the progression of healthcare organizations 
in embedding environmental sustainability (ES), follow-
ing the adapted stages of Rogers’ innovation-decision 
model. 97% (38 out 39) of respondents reported that 
top management had acknowledged the relevance of ES 
in organizational management, suggesting high levels of 
awareness and positive attitudes toward sustainability 
within leadership teams. However, only sixteen (41%) 
organizations had formalized their commitment to ES in 
strategic documents, reflecting a gap between awareness 
and formal strategic integration. Despite this, thirty-five 
(90%) respondents indicated that their organizations had 
already taken concrete actions related to ES, demonstrat-
ing that most organizations are actively engaged in sus-
tainability practices even without formalized strategic 
commitments.

Table 1  Distribution of participant healthcare organizations in Italy by geographic area and organizational type
Area/Type Local Health Authorities Hospital Trust and IRCCS Total
Northwest Italy 8 (21%) 4 (10%) 12 (31%)
Northeast Italy 10 (26%) 6 (15%) 16 (41%)
Central Italy 3 (8%) 2 (5%) 5 (13%)
Southern Italy and Islands 3 (8%) 3 (8%) 6 (15%)
Total 24 (62%) 15 (38%) 39 (100%)
The percentages are calculated relative to the total of 39 respondents, highlighting the regional and organizational diversity in the sample. For analytical purposes, 
Italian regions were grouped into four geographic areas: Northwest Italy, Northeast Italy, Central Italy, and Southern Italy and Islands, following the standard ISTAT 
classification.
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The establishment and dissemination of environmental 
sustainability objectives
Of the 16 participants who reported having formally 
expressed their intention to work on environmental sus-
tainability, only 12 submitted the required documenta-
tion. The analysis of the 12 strategic documents provided 
by healthcare organizations highlights a clear distinction 
between general governance documents and dedicated 
sustainability-focused documents, as detailed in Table 3.

The majority (9 documents) included references to ES 
within institutional frameworks such as the Integrated 
Plan of Activities and Organization (PIAO) or the Cor-
porate Act. Both are mandatory governance tools for 
Italian public healthcare entities, designed to define orga-
nizational structure, strategic objectives, and compli-
ance with transparency and performance regulations. In 
these cases, sustainability is typically addressed as part 
of broader institutional principles, resulting in high-level 
commitments without detailed operational strategies. By 
contrast, a smaller number of organizations produced 
dedicated sustainability documents, including two Sus-
tainability Reports and one project-specific document 
explicitly focused on environmental objectives. These 
documents generally present more concrete initiatives, 
measurable actions, and long-term planning, reflecting 
a more proactive approach to sustainability beyond for-
mal compliance. Across all documents, recurring themes 
emerged, particularly in areas such as energy efficiency, 
waste management, digitalization, structural modern-
ization, sustainable mobility, and green procurement. 
These priorities indicate a shared awareness of key envi-
ronmental challenges within the healthcare sector. How-
ever, despite these common thematic areas, the depth 
and operationalization of sustainability strategies varied 
considerably. While a few organizations demonstrated 

structured approaches supported by performance indi-
cators, many limited their engagement to general state-
ments without clear implementation plans. This analysis 
suggests that, although environmental sustainability is 
increasingly acknowledged at a strategic level, only a lim-
ited number of healthcare organizations have developed 
specialized documentation that enables a deeper and 
more operational integration of sustainability practices.

Governance and competence in environmental 
sustainability
The data reveal that 28 of the 35 organizations actively 
pursuing environmental sustainability efforts have imple-
mented organizational measures. Among these, 12 orga-
nizations have recruited specialized technical personnel, 
emphasizing the growing recognition of the importance 
of expertise in addressing sustainability challenges. 
Additionally, 6 organizations have established multi-
disciplinary teams, reflecting a collaborative approach 
necessary for tackling the multifaceted nature of sustain-
ability. In other cases, organizations have pragmatically 
assigned sustainability responsibilities to existing staff, 
relying on internal resources to meet environmental 
goals. While this approach demonstrates adaptability, it 
also underscores potential resource constraints, which 
could limit the long-term effectiveness of sustainability 
initiatives. The professional backgrounds of individu-
als involved in sustainability efforts reveal a pronounced 
emphasis on technical expertise. Engineering profession-
als, numbering 33, represent the majority, signaling a 
focus on technical and infrastructural solutions such as 
energy efficiency, waste management, and system optimi-
zation. Beyond engineering, representation from Medi-
cine (11 professionals), Economics and Management (11 
professionals), and Pharmacy (4 professionals) highlights 
efforts to embed sustainability into clinical operations 
and organizational management. Additional contribu-
tions from fields such as Law (3 professionals), Chemistry 
(1 professional), and Prevention Technicians enrich the 
governance framework, supporting compliance, chemical 
waste management, and risk mitigation.

Table 2  Summary of the different stages in the Innovation-Decision process for integrating ES among healthcare organizations
Stage of innovation decision 
process

Survey’s questions Answers
Yes No

Persuasion Has top management recognized the relevance of environmental 
sustainability in organizational management?

38 (97%) 1 
(3%)

Decision Has the commitment to environmental sustainability been formalized 
in strategic documents?

16 (41%) 23 
(59%)

Adoption Has your organization taken any actions related to environmental 
sustainability?

35 (90%) 4 
(10%)

Table 3  Summary of strategic documents that include 
environmental sustainability
Document Type Number of 

Documents
Integrated Plan of Activities and Organization (PIAO) 8
Corporate Act 1
Sustainability Report 2
Project Document Focused on Sustainability 1
Total 12
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The implementation of ES in healthcare organizations
The questionnaire examined how each participating 
healthcare organization implemented ES across the core 
areas defined by the Green Plan model. Figure  1 illus-
trates the prioritization of environmental sustainability 
initiatives by healthcare organizations in Italy, highlight-
ing the number of organizations working on each area 
out of a total of 35.

Digital transformation emerges as the most devel-
oped area, with 34 organizations actively engaged in its 
implementation (97%). This reflects a strong focus on 
expanding the use of telemedicine for remote care and 
adopting digital systems to reduce reliance on paper 
records, printing, and postage. These initiatives not only 
contribute to environmental sustainability but also gen-
erate significant cost savings by reducing material usage 
and administrative expenses. The second most priori-
tized area is estates and facilities, with 28 organizations 
reporting active work in this domain (80%). Efforts in 
this area often focus on improving energy efficiency, 
reducing energy usage, decarbonizing heating and hot 
water systems, and adopting waste reduction strategies, 
including circular economy principles. These initiatives 
are instrumental in addressing the carbon footprint of 
healthcare infrastructure while simultaneously reducing 
operational costs, particularly in energy consumption 
and waste management. Food and nutrition follow, with 

17 organizations involved (49%) in reducing food waste 
and promoting healthier, locally sourced, and seasonal 
menus that emphasize plant-based options. This reflects 
growing recognition of the link between dietary prac-
tices and environmental sustainability. Similarly, travel 
and transport are prioritized by 16 organizations (46%), 
focusing on increasing active travel and public transport 
options, as well as investing in low-emission or zero-
emission vehicles. These measures also contribute to cost 
savings by optimizing fleet management and promoting 
more sustainable modes of transportation. Supply chain 
and procurement, along with medicines, are addressed 
by 13 organizations each (37%). In the context of supply 
chains, efforts aim to reduce the use of clinical and non-
clinical single-use plastics, resulting in lower procure-
ment costs and waste management expenses. Initiatives 
in the area of medicines focus on optimization and waste 
reduction, responsible disposal, and the consideration of 
lower-carbon alternatives, all of which can reduce ineffi-
ciencies and associated costs. Sustainable models of care 
are being developed by 11 organizations (31%), empha-
sizing care delivery closer to home and a preference for 
lower-carbon interventions when clinically equivalent. 
These models are not only environmentally beneficial 
but can also minimize costs related to patient transpor-
tation and resource-intensive treatments. Workforce and 
system leadership, selected by eight organizations (23%), 

Fig. 1  Number of healthcare organizations addressing key areas of environmental sustainability activities
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reflects efforts to establish sustainability committees, 
working groups, and staff training programs on sustain-
ability topics. Although less directly tied to cost savings, 
these initiatives help embed a culture of sustainability, 
which can lead to more efficient resource use in the long 
term. Finally, climate adaptation is the least developed 
area, with only five organizations (14%) reporting actions 
such as planning to mitigate the effects of flooding or 
heatwaves on infrastructure, patients, and staff. While 
these measures often require significant upfront invest-
ment, they have the potential to prevent costly disrup-
tions in the future.

Figure 2 illustrates the distribution of the number of 
environmental sustainability strategy areas addressed 
by healthcare organizations, highlighting the extent of 
multi-dimensional engagement.

The image highlights that the majority of healthcare 
organizations concentrate on approximately four areas 
when implementing environmental sustainability prac-
tices, as reflected by the mean (4.15) and median [4]. This 
represents a relatively narrow scope compared to the 
maximum potential engagement across the nine areas 
proposed in the questionnaire. Notably, 25% of the orga-
nizations demonstrate a more systemic approach to envi-
ronmental sustainability, addressing more than five areas. 
However, it is important to note that the breadth of their 
engagement is not always reflected in their strategic doc-
uments, as elaborated in the related section.

With regard to the types of actions undertaken for 
environmental sustainability strategies by healthcare 
organizations, the results reveal a certain heterogeneity 

in the concreteness of the activities. The most commonly 
undertaken activity is the identification of objectives 
and priorities for making the organization environmen-
tally sustainable, reported by 22 organizations (62.9%). 
This suggests that setting strategic goals is perceived 
as a foundational step in addressing sustainability. The 
development of monitoring systems, such as quantita-
tive indicators (e.g., CO2 emissions) or qualitative ones 
(e.g., awareness initiatives), was the second most frequent 
activity, undertaken by 16 organizations (45.7%). The cre-
ation of SMART actions—those that are specific, mea-
surable, achievable, relevant, and time-bound—focused 
on initial efforts to reduce environmental impacts, and 
broad engagement with internal and external stakehold-
ers were both reported by 15 organizations (42.9%). On 
average, each organization has implemented two actions 
(mean = 2), with a standard deviation of 0.998, indicat-
ing some variation in the extent of engagement across 
organizations.

Figure 3 offers an integrated overview of how health-
care organizations engage with ES, based on two dimen-
sions: the breadth of their approach, measured by the 
number of ES areas addressed (x-axis), and the depth 
of their engagement, reflected by the number of actions 
implemented (y-axis). Each bubble represents one or 
more organizations, with the size of the bubble indicat-
ing how many organizations share that specific posi-
tion. Bubbles including at least one organization with a 
dedicated sustainability team are shown in orange, while 
all others are displayed in blue. The green-shaded area 

Fig. 2  Distribution of the number of environmental sustainability strategy areas addressed by healthcare organizations

 



Page 9 of 14Bobini and Cicchetti BMC Health Services Research          (2025) 25:978 

highlights organizations exhibiting broader and more 
structured ES engagement.

The analysis reveals a direct association between the 
number of areas addressed and the number of actions 
implemented. Organizations engaging across a broader 
range of areas also tend to undertake a greater number 
of concrete actions. A cluster of organizations appears 
in the middle of the graph, representing those that have 
addressed a moderate number of areas and undertaken 
a limited set of concrete actions. These organizations 
suggest a balanced but relatively restrained approach to 
environmental sustainability, focusing on a manageable 
scope without fully embedding or operationalizing their 
strategies. Notably, a smaller group of organizations is 
positioned in the upper-right quadrant, indicating both 
a broad engagement across multiple areas and a higher 
level of concrete action. Regarding the presence of dedi-
cated sustainability teams, the findings suggest that while 
the establishment of such structures does not automati-
cally guarantee an advanced level of implementation, 
it appears to represent a positive initial step. Organiza-
tions with dedicated teams tend to display intermediate 
to high levels of activity: notably, 2 organizations with a 
dedicated team report the maximum number of actions 
implemented (4 actions), while others demonstrate good 
coverage across 4 to 4 ES areas.

Barriers and drivers in implementing ES activities
The survey findings highlight several key drivers for envi-
ronmental sustainability in healthcare organizations, 
which were gathered through an open-ended question. 
In contrast, the barriers, derived from those emerging in 
the literature, were systematically evaluated by the par-
ticipants in terms of importance. A fundamental driver 
is the recognition of the close link between environmen-
tal health and public well-being. Several respondents 
stressed that sustainable practices are essential not only 
for reducing the environmental footprint of healthcare 
services but also for promoting long-term public health 
benefits. As one participant noted: “Environmental sus-
tainability is not just about saving energy; it is about 
reducing the future burden on the healthcare system by 
promoting healthier environments”. In this perspective, 
healthcare organizations are increasingly seen as central 
actors in advancing public health, with a responsibil-
ity to lead by example. Economic factors also emerge as 
a significant driver. Participants emphasized the poten-
tial for cost savings through initiatives such as energy 
efficiency improvements, waste reduction, and resource 
optimization. One respondent highlighted: “Investments 
in sustainability, such as solar panels and LED systems, 
are not only ethically right but also economically strategic, 
significantly reducing operational cost”. These economic 
benefits are often coupled with enhanced operational 

Fig. 3  Positioning of healthcare organizations based on the breadth and depth of environmental sustainability implementation. The x-axis represents the 
number of ES areas addressed (ranging from 0 to 9), while the y-axis indicates the number of concrete actions implemented (ranging from 0 to 4). Bubble 
size corresponds to the number of organizations. The green-shaded area denotes higher levels of both breadth and concreteness in ES engagement
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efficiency, as more sustainable practices—such as energy 
conservation and waste reduction—often streamline pro-
cesses and reduce wasteful expenditures. This not only 
improves financial sustainability but also strengthens an 
organization’s competitive position within the healthcare 
sector. Furthermore, sustainability is seen as a means of 
fostering innovation and gaining a competitive advantage. 
Many respondents pointed out that adopting sustainable 
practices allows for the development of new healthcare 
delivery models and technologies, which can enhance 
service quality and patient care. Hospitals that embrace 
sustainability are also viewed more favorably by environ-
mentally conscious patients, staff, and investors, helping 
them to attract talent and build stronger relationships 
with key stakeholders. In this sense, sustainability is also 
a driver of reputation and organizational growth. Regula-
tory compliance is another critical driver for promoting 
environmental sustainability. Adhering to international 
and national environmental standards, such as the Kyoto 
Protocol and the “Do No Significant Harm” (DNSH) 
principle under the National Recovery and Resilience 
Plan (NRRP), is crucial for healthcare organizations. A 
participant remarked: “Meeting environmental regula-
tions is essential not only to avoid sanctions but to build 
community trust and credibility.” Compliance with these 
regulations ensures that organizations meet their legal 
obligations while simultaneously improving their pub-
lic image and gaining trust from the community. Lastly, 
there is a strong emphasis on corporate social responsi-
bility (CSR), with top management viewing sustainabil-
ity as an ethical obligation and a strategic investment for 
future generations. As one respondent succinctly put it: 
“Sustainability is not just a project; it is part of our mis-
sion to care for people and the planet at the same time.” 
This commitment not only enhances the organization’s 
image but also fosters a sense of pride and engagement 
among employees and stakeholders. By viewing sustain-
ability as a long-term investment, healthcare organiza-
tions recognize that their actions today will have lasting 
impacts on the environment and public health, helping to 
ensure a healthier, more sustainable future.

Table 4 presents the perceived relevance of each barrier 
identified by participants in relation to the implemen-
tation of environmental sustainability strategies (ESS) 
within their respective organizations.

The analysis of perceived barriers to the implementa-
tion of ES activities reveals a relatively balanced distribu-
tion of scores, indicating that healthcare organizations 
face multiple, interrelated challenges rather than a single 
dominant obstacle. Although the collection of environ-
mental data received the highest average score (6.92), 
followed closely by the lack of an organizational moni-
toring system (6.66), the differences across all barriers 
are moderate, with average scores ranging from 5.61 to 
6.92 on a 10-point scale. This narrow range suggests that 
respondents perceive these barriers as similarly relevant, 
reflecting the complexity of integrating ES into health-
care settings where technical, organizational, cultural, 
and contextual factors interplay. For instance, while data-
related issues (collection effort and monitoring systems) 
emerged as slightly more pressing, other factors—such as 
competing priorities (6.42), absence of political mandates 
(6.39), and limited awareness or perceived value among 
staff (6.16)—also represent substantial hindrances. Fur-
thermore, the standard deviation values, generally above 
2.0, highlight a degree of variability in perceptions across 
organizations, likely influenced by differences in internal 
capacities, governance structures, and levels of familiar-
ity with sustainability practices.

Discussion
Main findings
This study provides a comprehensive overview of the 
level of awareness, degree of implementation, and extent 
of operationalization of ES activities within Italian health-
care organizations, offering insights that both confirm 
and expand upon existing literature. Interpreted through 
the lens of Rogers’ innovation-decision model—compris-
ing the stages of persuasion, decision, and adoption—the 
findings reveal several noteworthy patterns. In particular, 
there is a high level of awareness among healthcare lead-
ers (97%), corresponding to the persuasion stage, which 

Table 4  Hindering factors to the adoption of environmental sustainability activities in healthcare organizations
Hindering factors Average score Min Max Std 

Dev
The collection of environmental data requires time and effort 6.92 2.00 10.00 1.84
Limited data availability/lack of an organizational monitoring system. 6.66 2.00 10.00 1.99
Presence of higher-priority issues to address. 6.42 2.00 10.00 2.00
Absence of a political mandate on this issue. 6.39 2.00 10.00 2.31
Added value not fully perceived by organization members (doctors, nurses, support 
staff, auxiliary staff, administrative personnel, etc.).

6.16 2.00 10.00 2.40

Limited familiarity with strategies related to environmental sustainability. 6.05 2.00 10.00 2.08
Added value not perceived by patients. 5.61 2.00 10.00 2.11
This table presents the barriers to the implementation of environmental sustainability activities in healthcare organizations. Each factor is evaluated on a scale from 
1 to 10, with the average score reflecting the perceived importance of each barrier, alongside the minimum, maximum, and standard deviation values
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aligns with prior research emphasizing the increasing 
recognition of sustainability’s importance within health-
care management [12, 21]. However, a more unexpected 
finding concerns the decision stage. The formal incorpo-
ration of ES principles into strategic documents appears 
to be relatively limited, with only 41% of organizations 
reporting such formalization. This is especially striking 
given that 90% of participants indicated that they had 
already undertaken at least some actions related to envi-
ronmental sustainability, suggesting progression into the 
adoption phase even in the absence of formal strategic 
endorsement. While the literature frequently highlights 
the persistent gap between institutional awareness and 
formal commitment in public administration [23, 46], the 
present findings suggest an inverse phenomenon: despite 
the traditionally formalistic nature of public sector orga-
nizations, many healthcare institutions have initiated 
sustainability actions without prior strategic formaliza-
tion. Furthermore, the strategic documents provided by 
respondents generally address environmental sustain-
ability in broad, high-level terms rather than establish-
ing specific operational frameworks to guide strategic 
choices and priorities [28, 47]. This finding invites reflec-
tion on the actual role of formalization: to what extent is 
it truly necessary to drive sustainability efforts forward, 
and under which conditions might informal or emergent 
practices suffice to promote meaningful change?

A noteworthy finding emerging from the analysis is 
the positive association between the number of ES areas 
addressed and the number of actions implemented. 
Organizations that engage across a broader range of ES 
areas also tend to undertake a greater number of concrete 
initiatives. This pattern challenges the common assump-
tion that focusing efforts on fewer areas would naturally 
lead to deeper or more effective implementation. Instead, 
broader strategic engagement appears to be linked to 
stronger operational outcomes—potentially supported 
by institutional commitment and the involvement of 
multidisciplinary teams. Leadership commitment is con-
sistently identified in the literature as a key enabler of sus-
tainability transitions in complex organizations [14, 37, 
38, 48]. When top management actively prioritizes envi-
ronmental sustainability, organizations are more likely to 
mobilize the necessary resources and align internal pro-
cesses with sustainability objectives. In line with this, the 
presence of dedicated sustainability teams—while not in 
itself a guarantee of advanced implementation—emerged 
as a potentially enabling factor. The findings suggest 
that establishing formal governance structures can be 
beneficial, but must be complemented by leadership 
engagement, sufficient resourcing, and mechanisms for 
organizational learning to translate strategic intentions 
into tangible results. Consistent with findings from other 
national and international contexts [10, 11, 13, 14, 20, 

21], the actions reported by participating organizations 
tend to concentrate in areas with immediate, measurable 
outcomes. These include digital transformation (reported 
by 97% of respondents) and estates and facilities man-
agement (80%), with specific initiatives focused on tele-
medicine, digital infrastructure, energy efficiency, and 
waste reduction. These priorities appear to balance envi-
ronmental benefits with economic rationales, illustrating 
how financial drivers—highlighted in previous studies 
[23, 49]—can reinforce organizational engagement. As 
noted, initiatives such as installing solar panels, adopt-
ing LED lighting, and improving waste management not 
only reduce environmental impact but also yield cost sav-
ings and improve operational performance. The issue of 
priority setting is crucial in explaining these trends. In 
the post-pandemic period, concerns related to financial 
stability and care delivery capacity appear to dominate 
strategic agendas. As a result, environmental objectives 
may be deprioritized in favor of more immediate clini-
cal or operational demands. This tendency is reflected in 
the perceived importance of “higher-priority issues” as a 
barrier to ES implementation. Although the link between 
environmental and public health, including the broader 
planetary health agenda, is increasingly recognized [1, 3, 
12, 23, 50–52] and was identified by respondents as a rel-
evant motivating factor, this awareness has yet to trans-
late into institutional prioritization. Despite a conceptual 
understanding of the interdependence between ecosys-
tem health and population well-being, ES continues to 
face challenges in gaining formal recognition in health 
policy and strategic planning [24, 28]. The concentra-
tion of action in certain domains is also likely influenced 
by external drivers. For instance, digital transformation 
is a core component of Italy’s National Recovery and 
Resilience Plan (PNRR), while energy-related initiatives 
have been promoted at the regional level, particularly 
in Tuscany, partly in response to rising energy costs. By 
contrast, more systemic ES domains—such as climate 
change adaptation (14%) and sustainable models of care 
(31%)—remain underdeveloped, consistent with the lit-
erature’s observation that sustainability efforts often 
emphasize short-term efficiency gains over long-term 
structural change [10, 22]. This lack of systemic engage-
ment is further compounded by the absence of a strong 
political mandate, as widely documented in prior stud-
ies [12, 23, 46, 53]. Without clear institutional directives 
or supportive policy frameworks, sustainability initia-
tives may remain peripheral, lacking the visibility and 
support required for large-scale implementation. Con-
versely, national commitments—such as the NHS’s tar-
get of achieving net-zero emissions [44]—demonstrate 
the transformative potential of policy leadership in posi-
tioning health systems as active contributors to climate 
and public health goals. Finally, the analysis of perceived 
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barriers to ES implementation reveals that healthcare 
organizations face a complex array of interrelated chal-
lenges, rather than a single dominant constraint. The rel-
atively even distribution of perceived importance across 
different barriers suggests that no single issue can be 
addressed in isolation. Nevertheless, the time and effort 
required to collect environmental data, along with the 
absence of internal monitoring systems, were perceived 
as slightly more critical. These findings point to persis-
tent difficulties in measuring, managing, and institution-
alizing environmental performance across healthcare 
organizations.

Strengths and limitations
The main strength of this study lies in its capacity to 
provide an overview of how Italian healthcare organiza-
tions are engaging with environmental sustainability (ES) 
in the absence of a strong national directive. It contrib-
utes original insights by highlighting an unexpected dis-
crepancy between formal commitment and operational 
action—surprisingly in favour of the latter. Moreover, the 
study reveals a positive correlation between the breadth 
of strategic engagement across multiple ES domains and 
the depth of action implemented, suggesting that wider 
involvement may support more concrete operationaliza-
tion. Nonetheless, several limitations warrant consider-
ation. The findings are derived from survey responses, 
reflecting the subjective perceptions of participants. This 
introduces potential biases influenced by individual roles, 
priorities, or understanding of the organization’s sustain-
ability efforts. While valuable, these insights may not 
fully capture the objective reality of ES implementation. 
Moreover, the response rate of 25% limits the generaliz-
ability of the findings, as it may reflect a lack of engage-
ment or varying levels of interest in sustainability across 
the broader healthcare sector. Despite these challenges, 
the study confirms and contextualizes barriers widely 
recognized in the literature, such as resource constraints, 
limited monitoring systems, and competing priorities. 
However, it adds new evidence specific to the Italian 
healthcare system, demonstrating how the absence of a 
centralized policy exacerbates these issues.

Conclusions
In conclusion, this study sheds light on how Italian 
healthcare organizations are navigating the challenge of 
environmental sustainability in the absence of centralized 
policy guidance. Far from being passive actors awaiting 
regulatory direction, many organizations are demonstrat-
ing initiative, experimenting with concrete actions, and 
embedding sustainability into selected areas of practice. 
This signals the emergence of a bottom-up dynamic in 
which operational pressures, ethical commitment, and 
local leadership are beginning to compensate for the lack 

of national coordination. What clearly emerges is that 
organizations do not necessarily follow a linear, formal-
ized pathway to ES. Instead, the data reveal a more fluid, 
pragmatic process in which action may precede strat-
egy, and implementation may occur even without formal 
codification in official plans. This adaptive behaviour, 
while promising, also raises concerns about consistency, 
scalability, and long-term integration. In the absence of 
institutional frameworks or shared benchmarks, sustain-
ability risks remaining fragmented and highly variable 
across contexts.

The relationship observed between the number of areas 
addressed and the number of actions implemented offers 
a compelling managerial insight: adopting a broad lens 
does not dilute impact—it strengthens it. Organizations 
that frame sustainability across multiple domains tend to 
act more decisively, suggesting that a systemic approach 
can foster momentum and resource alignment. From a 
leadership perspective, this highlights the importance of 
creating cross-cutting sustainability strategies, supported 
by multidisciplinary teams and embedded within gover-
nance structures.

On the policy front, the findings call for a shift from 
fragmented local experimentation to coordinated 
national vision. The absence of a national policy frame-
work not only generates disparities but also limits learn-
ing across institutions. A national strategy—paired with 
enabling tools such as standardized indicators, reporting 
mechanisms, and financial incentives—could accelerate 
adoption while respecting local autonomy.

For future research, we propose an in-depth explora-
tion of the organizations positioned at the extremes of 
our implementation mapping. These cases—those that 
combine high breadth and high concreteness—represent 
laboratories of innovation and potential models for the 
system. Case study research should examine the enabling 
conditions behind their success: What organizational 
cultures, leadership styles, and governance models drive 
advanced ES engagement? Conversely, understanding 
the inertia affecting low-performing organizations could 
inform targeted interventions and capacity-building 
strategies.

In sum, this study underscores the fact that environ-
mental sustainability in healthcare is not merely a techni-
cal or regulatory issue—it is a matter of strategic vision, 
organizational learning, and cultural transformation. 
Supporting this transformation requires both empirical 
inquiry and decisive institutional action.
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