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Abstract

Background In light of growing environmental concerns, this article examines the often-overlooked environmen-
tal impact of simulation-based education (SBE) within healthcare. We position simulation professionals as agents

for environmentally sustainable change and seek to empower achievable, meaningful, measurable action. As a high-
value yet resource-intensive pedagogical tool, SBE frequently relies on energy-intensive technologies and single-use
materials that contribute to carbon emissions and waste. This article explores the environmental impact of SBE,
detailing how it contributes to the healthcare sector’s impact on the triple planetary crisis; climate change, pollution,
and biodiversity loss.

Main messages Within the simulation community, we have observed a high level of motivation to respond

to the triple planetary crisis and make sustainable change. However, there is limited information available to simula-
tion educators about practical changes that can be made. We have responded with an article that can help move
from rhetoric to action, from inertia to empowerment.

Understanding the environmental impact of simulation activities provides a useful starting point. We explain
how to estimate a carbon footprint for SBE and how this relates to its wider environmental impact. Recognis-

ing the urgent need for change, we then present a comprehensive toolkit of practical strategies that can improve
the environmental impact of SBE.

Part one of our toolkit focuses on resource management, waste reduction and efficient session delivery. In part two,
we highlight how principles of sustainable healthcare can be incorporated into scenario design and local strategy.
This more holistic approach shows how SBE can be leveraged beyond immediate educational goals to foster sustain-
able practice in healthcare.

We present evidence for our toolkit, detailing the principles and frameworks on which the suggestions are based.
Additionally, we discuss how change can be measured and what risks educators should be aware of.

Conclusion By embedding sustainability into SBE, educators can not only mitigate their own environmental impact
but also model sustainable healthcare practices for learners. Through these steps, the simulation community can play
a pivotal role in addressing healthcare’s environmental impact and contribute to a healthier planet.

Keywords Simulation-based education, Education for sustainable healthcare, Carbon costing, Carbon footprint,
Environmental impact, Quality improvement, Translational simulation, Sustainable simulation toolkit
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MAKE SUSTAINABLE CHANGE

HOW CAN THE SIM
COMMUNITY ADAPT?

PART 1:
Sustainable delivery
of simulation-based

education

Our changing planet and opportunities to adapt
simulation-based education

The start of our story

During a recent faculty meeting, one of our experi-
enced simulation facilitators asked:"How often do we
consider the environmental impact of our simulation
sessions?"The room fell silent. Focused on developing
clinical practice, we had not thought enough about the
energy used to run equipment or the materials thrown
away at the end of the day. This brief reflection sparked
a conversation about the hidden environmental impact
of simulation and left the group with a profound realisa-
tion: Simulation is saving lives but at an unseen cost to
the planet.

This scenario is a microcosm of a larger issue facing
health professions education today. As educators, we
prepare students to tackle multiple health challenges.
These include health challenges resulting from cli-
mate change—the greatest global threat to health in the
twenty-first century [1]. But, do we overlook simulation-
based education’s (SBE) contribution to climate change,
as we teach students to manage the consequences of this
phenomenon? Here we explore not only the environmen-
tal impact of SBE, but what we can do to improve this, “in

(
SUPPORTS SUSTAINABLE ACTION
PART 2:
Simulation to develop
\ sustainable healthcare
practice

our hands now lies not only our own future, but that of all
other living creatures with whom we share the earth” [2].

The triple planetary crisis

The triple planetary crisis, comprising climate change,
pollution, and biodiversity loss, is one of the most signifi-
cant challenges facing humanity today [3]. Rising global
temperatures, increasing pollution levels, and a sharp
decline in biodiversity are converging to create environ-
mental conditions that threaten human health, ecosys-
tems, and the sustainability of life on Earth [3, 4]. The
healthcare sector, which is responsible for around 4.4% of
global greenhouse gas emissions, is a key contributor to
this crisis [1, 5, 6]. These emissions result not only from
direct healthcare activities, but also from the broader
processes and resources involved in healthcare delivery,
such as health professions education.

Health professions education, including SBE, plays
an important but often overlooked role in contributing
to healthcare’s environmental impact [7]. Simulation,
while a highly valued pedagogical tool, can be resource-
intensive, relying on energy-consuming technologies and
disposable materials which contribute to environmental
degradation [8]. Therefore, it is imperative for simulation
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educators to critically assess and minimise the environ-
mental impact of their practice.

The current position

Despite the necessity to act decisively and save our
planet, a sense of inertia has been observed amongst
many healthcare professionals [9]. Thsan et al. propose
that lack of understanding contributes to this inertia;
highlighting poor understanding not just of healthcare’s
environmental impact but (more importantly) what
health professionals can do to improve it [9]. This lack
of understanding is not surprising given the sporadic
inclusion of climate change and its relationship to health
in health professions curricula [10-12]. Additionally,
we have observed a perception that the triple planetary
crisis is too vast and complex a problem to tackle on an
individual, or even an institutional, level. This highlights
the clear need for educators to move beyond awareness-
raising towards concrete strategies that address sustain-
ability within simulation and across health professions
education.

A recent questionnaire distributed via multiple global
simulation educational groups found that supply reuse
has been adopted as a common sustainability practice in
the United States and internationally. However, only 40%
of respondents had a written sustainability plan and over
50% stated that carbon neutrality was not a consideration
for their simulation centre [8].

Moving from rhetoric to action

Our article responds to the call in the Association for
Medical Education in Europe’s (AMEE) Consensus State-
ment on Planetary Health and Education for Sustain-
able Healthcare [13], which urges health professions
educators to shift from rhetoric to action. Embedding
sustainability into the core of SBE also aligns with cur-
rent Association for Simulated Practice in Healthcare
(ASPiH) recommendations, which set out the need for
simulation practice to consider sustainability in learning
outcomes and in managing resource use [14].

This article aims to provide practical advice to assist
simulation educators in their understanding of, and
engagement with, sustainability, regardless of the con-
text of their SBE. The article comprises three parts; the
first focuses on calculation of the carbon cost of SBE, the
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second on delivering SBE more sustainably (Toolkit Part
1) and the third on harnessing the power of SBE as a ped-
agogical tool to develop sustainable healthcare practice
(Toolkit Part 2).

Each suggestion is underpinned by widely recognised
principles such as the United Nations Sustainable Devel-
opment Goals (UNSDG) [15], the Planetary Boundaries
framework [16] and the circular economy system [17,
18]. Additionally, standards specific to clinical education
and SBE [13, 14, 19] have been used to guide the sugges-
tions made.

In the clinical setting, similar toolkits such as the
GreenED framework have been shown to reduce envi-
ronmental impact and financial spend [20]. Our hope in
producing this article is to catalyse a shift from inertia to
empowerment in the field of SBE, equipping educators
with the knowledge, motivation and tools to make mean-
ingful contributions to planetary health.

Understanding the environmental impact

of simulation-based education

Carbon footprint

SBE often involves energy-intensive technologies, such
as high-fidelity simulators, and single-use plastic con-
sumables. Quantifying the environmental impact of SBE
is challenging and there remains a lack of meaningful
data in this domain [21]. Carbon cost, or ‘footprint; is the
most frequently utilised way of quantifying environmen-
tal impact. Carbon footprint refers to the total amount of
greenhouse gases (GHGs) emitted by an activity or prod-
uct and is expressed as carbon dioxide equivalent (CO2e)
[22] (Fig. 1).

Broader environmental considerations

It is important to acknowledge the environmental impact
of SBE reaches far beyond emission of GHGs. There
are other negative environmental consequences such as
deforestation and a loss of biodiversity during the pro-
duction of paper-based products, and reduced air qual-
ity because of particulates released by fossil fuel-powered
vehicles carrying simulation equipment. Such impacts
are more difficult to quantify, but by focusing on reduc-
ing the carbon footprint of simulation-based activities it
is likely a ripple effect will lessen other negative conse-
quences [23, 24].

0o
0,
’!

Carbon footprint (Kg CO 5 e) = resource use X GHG emission factor

Fig. 1 Formula for calculating the carbon footprint to quantify environmental impact
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Calculating carbon footprint in simulation-based
education

While determining the overall carbon footprint of an
institution can be complex, a structured approach to
evaluation can guide educators towards making more
sustainable choices and assessing the impact of any
changes made.

The Greenhouse Gas Protocol provides widely used
standards for the accounting of greenhouse gas emissions
[25-27], It classifies emissions into three different cate-
gories, or “scopes”. Scope 1 emissions are direct emissions
from sources owned or operated by the institution. Scope
2 emissions are emissions released in the production
or use of purchased energy. Scope 3 emissions are the
indirect emissions that occur because of an institution’s
activities. These include emissions that occur at other
organisations due to products or services provided to an
institution, or emissions that are released at other organi-
sations due to outputs from an institution, for example,
waste processing [28]. When considering healthcare and
healthcare-related activities, scope 3 emissions tend to
form the most significant contribution to an organisa-
tion’s carbon footprint [21].

To calculate carbon footprint, the GHG emission fac-
tors for a resource need to be identified. GHG emission
factors for many of the activities carried out, and prod-
ucts used, in the delivery of SBE are freely available from
a variety of sources. Government and institution sources
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for GHG emission factors are available online, includ-
ing those published by the UK government [26] and the
United States Environmental Protection Agency [27].
The Centre for Sustainable Healthcare’s ‘measuring
environmental impact’ calculator also provides a useful
summary of GHG emission factors related to healthcare
activities [23].

Table 1, adapted from a carbon footprint assessment
of NHS England activities, highlights emissions associ-
ated with SBE and gives examples of GHG emission fac-
tors that can be used to calculate the carbon footprint of
SBE. For some resources, such as medical equipment, the
GHG emission factor of an individual item is not known.
It is therefore common practice to use the overall finan-
cial spend when calculating carbon footprint for such
resources [23].

A bridge to action
The toolkit—part 1: practical steps to reduce carbon
footprint

Reducing the carbon footprint of SBE does not require
a complete overhaul of existing systems, but can be
achieved through practical, incremental changes and
robust quality improvement (QI) work. Table 2 outlines
the first part of our toolkit which focuses on changes that
can be made in the delivery of SBE and expands on the
principles described by Chanchlani et al. [21]. This part

Table 1 Key areas of resource use in the delivery of simulation-based education® [23, 26, 29]

Example of resource use

Example GHG emission factor®

Scope 1: Direct emissions from sources owned
or controlled by the institution

Scope 2: Indirect emissions released from the pro-
duction or use of purchased energy

Scope 3: Indirect emissions that occur
because of the intuition’s activities

Non-protocol

Institution owned and leased vehicle use

Emissions from fossil fuel use on site e.g. powering
simulators

Emissions associated with purchased energy sup-
plies

Water consumption
Sewage processing
Medical equipment, e.g. cannulas; phlebotomy
equipment; fluid bags
Medical instruments
Disposable gloves

Single use apron

Food and catering

Office equipment

Clinical waste processing
Domestic waste processing
Participant travel

0.21656 kgCO,e/km (car travel)

Electricity use (UK): 0.2913 kgCO,e/kWh
Natural gas: 0.21451 kgCO,e/kWh

No data found

366.6 kgCO,e/million litres
0361 kgCO,e/£
0.3 kgCO,e/f

041 kgCO,e/£
0.026 kgCO,e/item
0.065 kgCO,e/item
0.64 kgCO,e/£
0.53 kgCO,e/f
569 kgCO,e/tonne
172 kgCO,e/tonne

Bus: 0.12721 kgCO,e/passenger.km
Car: 0.21656 kgCO,e/km
Train: 0.04282 kgCO,e/passengerkm

Regular taxi: 0.18508 kgCO,e/passengerkm

2 GHG emission factors displayed in the table are taken from UK and NHS England data. They can be used as a guide outside of this context, but more accurate GHG
emission factors may be available from alternative government and institution sources
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of the toolkit is informed by several frameworks and
principles, as described below.

Founding frameworks and principles

The Paris Agreement unites the international commu-
nity in a commitment to reduce GHG emissions, with
the aim of limiting global temperature rise to 1.5 degrees
Celsius above pre-industrial levels and thus reducing
the risks and impacts of climate change [30, 31]. Plan-
etary Boundaries [16] comprise nine different categories
of change to our planet: climate change, novel entities,
stratospheric ozone depletion, atmospheric ozone deple-
tion, ocean acidification, biogeochemical flows, freshwa-
ter change, land-system change, and biosphere integrity.
For each category a boundary has been set; within this
boundary there is a safe operating space for human civili-
sation while moving beyond the boundary risks irrevers-
ible environmental change. Six of the nine boundaries,
including climate change, have been transgressed, sug-
gesting that GHG emissions must urgently be reduced
[32].

The circular economy system describes using materi-
als more effectively and for longer periods of time [17,
18]. This relies on transition to renewable energy and
materials—improving sustainability by reducing climate
change, pollution and biodiversity loss. Because many of
the resources on our planet are finite, losing material to
landfill or incineration is not a long-term option. Moving
towards a circular economy helps address this and reduce
consumption of raw materials [33].

The 9R framework is thought to enable progression
from a linear to a circular economy [18, 34]. The frame-
work describes the use and re-use of materials at their
highest value, demonstrating that smarter use of materi-
als (refusing, rethinking and reducing) gives the greatest
gain, followed by extending the lifespan of a product and
its parts (reusing, repairing, refurbishing, remanufactur-
ing and repurposing) [18]. In our toolkit, the suggestions
relating to material use are set out in accordance with the
9R framework (Table 2).

The United Nations Sustainable Development Goals
(UNSDG) recognise that ending poverty must go hand-
in-hand with health and education, tackling climate
change and preserving the natural world [15] Five of the
17 UNSDG goals are particularly pertinent to our toolkit:
good health and wellbeing, quality education, clean water
and sanitation, affordable and clean energy and responsi-
ble production and consumption.

Almost ten years ago, The Lancet commission on
Planetary Health published a report concluding “..the
continuing degradation of natural systems threatens to
reverse the health gains seen over the last century” [35].
The suggestions in our toolkit are built around some of
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the recommendations made by the commission includ-
ing; reducing food waste, eating healthy diets with a low
environmental impact and using water more efficiently.
The 2023 assessment of planetary boundaries [32] shows
that 10 years on from the commission’s report these rec-
ommendations still need to be addressed; our toolkit
enables change with practical suggestions for simulation
educators,

Using the toolkit in individual contexts and simulation
centres

To ensure proposed changes have the desired action
(improved sustainability of SBE), we suggest how the
impact of these changes can be measured. We also iden-
tify potential risks that should be monitored when imple-
menting the toolkit, and steps to mitigate these. Although
any change has risks and may bring unintended conse-
quences, we believe it is critical to consider that perhaps
the greatest risk lies in not making sustainable change
and continuing to exploit the planet’s natural resources
[16].

Environmental management systems (EMS) can assist
organisations in monitoring and managing their impact
on the environment. The International Organization for
Standardization (ISO) sets out an internationally recog-
nised standard for creation and use of an EMS in ISO
14001 [36]. ISO 14001 can be applied to any organisa-
tion, but each must use the framework to create an EMS
suitable for their individual needs. The plan-do-check-
act cycle (PDCA) is then applied across different parts
or ‘clauses’ of the EMS to ensure continuous improve-
ment. Our toolkit is specific to SBE and so alone, or in
combination with a generic tool such as ISO 14001, it
can be used to support simulation centres to make their
operations more sustainable. For centres already work-
ing towards ISO 14001 certification, or planning to do so,
we have mapped the ISO 14001 clauses across our toolkit
(Tables 2 and 4). Additionally, reporting frameworks can
help organisations quantify their environmental impact;
thus enabling them to better understand their contribu-
tion to the triple planetary crisis and to respond effec-
tively. Standardised Carbon Emissions Reporting for
Higher and Further Education (SCEF) [19] identifies sev-
eral emissions categories that can be measured by edu-
cational institutions (e.g. emissions from waste generated
in operations), allowing them to focus on where to make
improvements.

An example of sustainable change

Consider a twice-weekly simulation session for 10 final-
year medical students, focusing on assessing an acutely
unwell patient. Each session comprises three scenarios,
and during each scenario, participants would be expected
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to insert a cannula and administer intravenous fluids.
The primary learning outcome of the session is for par-
ticipants to understand and demonstrate a systematic
patient assessment. If 60 sessions run per year, a total of
180 cannulas would be used over the academic year.

Considering the 9R framework, we can identify changes
that should make the session more environmentally sus-
tainable [18, 34]. The number of cannulas procured for
this session could be reduced (R3) by using supplies from
clinical areas that have passed the expiry date. Another
strategy would be reducing the total number of cannu-
las used in the sessions. This can be achieved by leav-
ing a cannula in situ on a simulation trainer and asking
participants to verbally communicate to embedded fac-
ulty within the scenario their intention to cannulate the
patient (rather than actually performing the procedure).
From an environmental perspective, this would result
in using fewer natural resources during the production
of the cannulas and reduced GHG emissions associated
with their production and disposal.

Another option to reduce resources used during the
scenario would be advising participants they are not
required to wear gloves, even if performing a task within
the simulation that would require them to wear gloves in
clinical practice. Assuming that previously, each partici-
pant was wearing one pair of gloves during the session,
1200 fewer disposable gloves would be used and sent for
incineration per year. Figure 2 demonstrates how to esti-
mate the kgCO2e saved by removing single-use gloves
and leaving a single cannula in situ within the scenarios.

With any alteration to scenario design, it is impor-
tant to consider the pedagogical impact of any changes
made. Using the example above, the primary goal of the
scenario is for participants to demonstrate a systematic
approach to patient assessment. In this case, it could be
argued that neither of the altered components is crucial
to the participants achieving the intended learning out-
comes, provided they can correctly identify the need to
cannulate the patient. If, however, one of the intended
learning outcomes was for participants to demonstrate
safe and sterile procedural skills (such as intravenous
cannulation), removing the need to wear gloves and pre-
inserting a cannula into a simulation trainer may have
potential impacts on their ability to achieve this learn-
ing objective. It could also influence safe performance in
clinical practice, where there is a requirement for prac-
tical procedures to be performed in line with local per-
sonal protective equipment (PPE) policy. Although there
is currently no evidence to support this theoretical con-
cern, the potential pedagogical costs to learners requires
close observation.

When considering PPE, there are risks that it is over-
used as well as underused in both clinical and simulation
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practice [37]. It is therefore important that we consider
carefully when PPE adds value and when it worsens the
environmental impact of SBE without adding educational
value. It can be challenging to decide when the environ-
mental benefits of altering established educational prac-
tices outweigh hypothetical risks. Regular evaluation of
participants’ learning and their clinical practice should
allow organisations to address any unintended conse-
quences from their desire to improve the environmental
sustainability of SBE.

The toolkit—part 2: simulation to drive environmental
sustainability in healthcare education

We suggest SBE has the potential to mitigate the triple
planetary crisis beyond direct changes made to delivery
and organisation of sessions. Although SBE is tradition-
ally used to improve knowledge and measure perfor-
mance, it can also be a powerful tool when used in the
realm of quality improvement and systems change work
[38, 39]. In this section, we discuss how simulation can be
used as a powerful and effective instrument to promote
sustainable practice by encouraging innovation, testing
ideas in a risk-free environment, and embedding sustain-
ability as a core value in healthcare education.

Simulation to develop sustainable practice

Simulation is increasingly used in QI initiatives, where it
provides a space for testing and refining clinical practices
[38]. Similarly, it can be harnessed to address the envi-
ronmental impact of healthcare systems. The concept
of "work as done"—understanding how tasks are actually
carried out, as opposed to"work as imagined"—is central
to the role of simulation in QI [39]. In this context, simu-
lation can be used to explore how sustainable practices
might function in the real world, revealing potential bar-
riers and solutions to incorporating these practices into
clinical workflows.

For example, a simulation scenario could focus on
reducing single-use plastic during a routine procedure,
such as central line insertion. Participants might be asked
to explore alternatives to disposable items, reconsider
waste management practices, or evaluate the necessity of
the procedure itself. Participants could be supported in
their thinking by the 9R Framework and other relevant
principles (Table 2). The simulated environment allows
for creativity and collaboration, enabling participants to
think critically about the environmental impact of their
clinical decisions. Simulation in this context is not only
about teaching clinical skills but also about instilling a
mindset of sustainability [40, 41].

This approach mirrors the increasing utility of trans-
lational simulation, where the goal is to diagnose and
address safety or performance issues in healthcare
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Number of Cost of GHG Emissions factor  Number of
cannulas cannula  for Medical/surgical ~ cannulas  Weight of

factor for waste
equip}nt per £ spent / cannula incineration

180x1.80x0.3 + 180x0.061/1000 x 220

7

GHG Emissions

100kg CO,e saving per year

Adapted from Centre for Sustainable Healthcare’s Measuring Environmental Impact Tool (2018)

Number of STG.ETISS{WS :;Ftor: Number of GHG Emissions
gloves RLELUS s i gloves  Weight of factor for waste
et.al, 2021) s :
gloves incineration
%
¢~ 1200 x 0.026kgCO,e + 1200x0.057/1000 x 220

46.2kg CO, e saving per year

Adapted from Centre for Sustainable Healthcare’s Measuring Environmental Impact Tool (2018)
Rizan, C., Reed, M., & Bhutta, M. F. (2021). Environmental impact of personal protective
equipment distributed for use by health and social care services in England in the first six
months of the COVID-19 pandemic. Journal of the Royal Society of Medicine,
014107682110015. https://doi.org/10.1177/01410768211001583

Fig. 2 Worked example of calculating carbon saving by reducing the use of cannulas and disposable gloves in a simulation session

delivery [42]. However, by reframing simulation as a
tool for diagnosing and addressing sustainability issues,
educators can focus on minimising the environmen-

changes in real-world settings.
tal footprint of clinical practice. This approach enables
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healthcare professionals to ‘test drive’ environmentally
friendly solutions, making it easier to implement these
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Embedding environmental sustainability in the design

of simulation-based education

SBE offers a unique opportunity to embed the principles
of environmental sustainability directly into healthcare
training. Just as simulation has been used to promote
equity, diversity, and inclusion (EDI) in healthcare edu-
cation [43], it can also be a platform for changing atti-
tudes towards sustainability. The immersive, experiential
nature of simulation allows participants to engage with
complex topics like environmental sustainability in a
meaningful way, helping to connect abstract concepts to
practical actions. For example, in a debriefing following
a simulation exercise focused on reducing waste, educa-
tors can encourage reflective discussions on the ethical
implications of environmental harm caused by health-
care. Such conversations can help shift mindsets, turning
sustainability from a peripheral concern into a core value
that guides clinical decision-making.

Disease prevention and health promotion
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To fully integrate sustainability into SBE, educators
should critically appraise their existing curricula and
explore how environmental issues can be woven into
intended learning outcomes. Mortimer describes four
principles of sustainable healthcare: disease prevention,
patient education and empowerment, lean service deliv-
ery and low-carbon alternatives [44]. These principles
should be applied to simulation scenarios, we offer exam-
ples of how this could be done in Fig. 3. Many of the sug-
gested scenarios will present the opportunity to debrief
around a wide variety of intended learning outcomes
(ILOs). We suggest scenarios should always include,
either explicitly or implicitly, consideration of sustainable
healthcare principles.

Consider a scenario where students must decide
between different treatment options based on their envi-
ronmental impact—as suggested in Fig. 3 in relation
to inhalers. Such a scenario could lead to discussions

e Scenario idea: Discussing smoking cessation with a patient.

e Potential debriefing topics: Importance of health promotion in delivery of sustainable

healthcare systems, communication styles, supporting behaviour change.

Patient education and empowerment

e Scenario idea: Discussing the importance of using preventative therapy and good

inhaler technique in a poorly controlled asthmatic.

e Potential debriefing topics: Links between a patient’s understanding of their disease

and concordance with treatment, effective communication styles for explaining disease

processes and available treatment, resource required (planetary, financial & human) to

care for a patient with well controlled chronic disease vs. poorly controlled chronic

disease.

Lean service delivery

e Scenario idea: Familiarisation with a relevant patient pathway or evidence -based

guideline.

e Potential debriefing topics: Moving away from recognised pathways may increase the

likelihood of unnecessary investigations or treatments being used, exploration of local

systems.

Preferential use of low carbon options

e Scenario idea: Asthmatic patient asking to have inhaler changed from high carbon

footprint metered dose inhaler (MDI) to lower carbon footprint DPI (dry power

inhaler).

e Potential debriefing topics: Understanding the need to carbon cost healthcare

activities, importance of changing medication when clinically appropriate, importance

of communicating prescription changes to all involved in the patient’s care, patient

preference favouring lower environmental impact treatment options.

Fig. 3 Scenario and debriefing ideas that incorporate principles of sustainable healthcare into simulation design
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around how we balance clinical efficacy with sustainabil-
ity and financial burden, trying to identify interventions
that offer an improvement in all three of these domains.
By embedding sustainability into the ILOs of SBE, educa-
tors can foster the culture of environmental responsibil-
ity among current and future healthcare professionals.

Changing attitudes: a tool for hearts and minds

SBE facilitates experiential learning that can deepen
understanding and commitment to sustainability. When
learners experience first-hand how sustainable practices
can be incorporated into clinical care, they are more
likely to carry those lessons into their future practice. By
creating scenarios that highlight the environmental con-
sequences of clinical actions, SBE can help shift attitudes
and promote long-term behavioural change.

The second part of our toolkit summarises the ideas
above and focuses on improving environmental sustaina-
bility through scenario design and development of a local
sustainable simulation strategy (Table 3). Although the
need for health professionals to practice sustainably has
been highlighted by regulatory bodies [45], the princi-
ples of sustainable healthcare are not yet widely included
in health professions curricula [10-12]. Our toolkit
offers suggestions that empower simulation educators to
address this gap.

Both parts of the toolkit could also be used as a check-
list with QI methodology employed to test and evaluate
the changes. As mentioned above, this approach is rec-
ommended in the ISO 14001 framework [36] which sug-
gests using the PDCA when monitoring environmental
impact.

Overcoming challenges: upskilling faculty

and creating safe spaces

One of the challenges of incorporating sustainability into
SBE is that faculty members may feel inadequately pre-
pared to lead these discussions. Educators may worry
their own knowledge of environmental sustainability
is insufficient or that they may not be able to answer all
their learners’questions. However, this challenge can
be addressed through faculty development focused on
environmental sustainability, similar to the successful
approaches used in upskilling faculty to incorporate EDI
into SBE [43].

Furthermore, simulation educators already possess core
transferable skills, such as creating supportive learning
environments and guiding reflective practice [46]. These
core skills can be enhanced using meta-debrief clubs
focusing on sustainable healthcare. Such activities provide
a ‘safe container’ where educators can feel comfortable
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sharing and exploring new ideas together [47, 48]. By fos-
tering curiosity and collaboration in these psychologically
safe spaces, educators can empower each other, and in
turn their learners, to explore innovative solutions to the
environmental challenges facing healthcare.

Conclusions

This article has highlighted the significant environmen-
tal challenges posed by the triple planetary crisis and
the role that healthcare, particularly SBE, plays within
it. While the carbon footprint of healthcare and simula-
tion is often underestimated, there is an urgent need for
educators and practitioners to recognise the impact of
their activities. More importantly, the simulation com-
munity has the potential to be a powerful force for posi-
tive change by adopting more sustainable practices and
embedding environmental awareness into their curricula
and activities. Our toolkit provides a practical, evidence-
based guide to aid this process for individual simulation
centres and programmes. This approach has been used
successfully in the clinical setting and as our work pro-
gresses, we will be further testing and developing our
toolkit, expanding the evidence base for its use.

SBE can serve as both a contributor to, and a solution,
for the environmental crisis. The challenge lies in trans-
forming simulation from a resource-intensive activity
into one that models and promotes sustainable health-
care practices. By using innovative pedagogical tools
such translational simulation approaches, educators can
help shift the focus towards sustainability, not only in
education but also in clinical practice.

We call on the simulation community to critically
evaluate their practices and ask what more can be done.
Small, incremental changes, such as rethinking resource
usage, minimising waste, and integrating sustainability
into learning outcomes, can have a significant cumulative
effect. It is essential for educators to challenge the status
quo, foster collaborative environments, and empower
both students and clinicians to embrace sustainable prac-
tices. In doing so, SBE can become a catalyst for broader
changes in healthcare systems, ultimately contributing to
a healthier planet.
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