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ABSTRACT

BACKGROUND // Climate change is directly related to increasing medical conditions such as cardiovascular, respiratory and/or
infectious diseases, as well as malnutrition and mental illness caused by the reduction of available food and the growth of situations
with significant emotional impact, respectively. Evidence showed that healthcare services are responsible for 4-5% of the green-
house gas emissions worldwide. The aim of this study is the development of an assessment tool to evaluate the carbon footprint of
emergency departments.

METHODS // The development of the proposed assessment tool followed five stages. Firstly, the categories of GHGs to be included in the
assessment tool were determined through a literature review. This was followed by the establishment of scopes and boundaries, selection
of conversion factors, data collection from the Emergency Department at the Royal Free Hospital in London as a pilot site, and finally, the
development of methodology to assess the carbon footprint.

RESULTS // The assessment tool was divided in three scopes and each scope included one or more categories containing several
items. Data was collected from different sources such as meters invoicing and billing, auditing, and surveys. The tool is presented in
a Microsoft Excel document.

CONCLUSIONS // This carbon assessment tool offers an opportunity to monitor carbon emissions in emergency departments,
aiming to proliferate environmental strategies. The assessment tool seeks to provide a baseline carbon footprint assessment, identif-
ying carbon hotspots within the department. The identification of these areas of intensive carbon emissions can help guide and focus
local environmental initiatives that can later be monitored with a follow-up assessment to evaluate their effectiveness.

KEYWORDS // Carbon footprint; Greenhouse gases emissions; Emergency departments; Life cycle assessment; Environmental impact.

RESUMEN

FUNDAMENTOS // El cambio climdtico estd directamente relacionado con el aumento de ciertas patologias como enfermedades
cardiovasculares, respiratorias y/o infecciosas, asi como con la desnutricién, provocada por la reduccion de los alimentos disponibles,
y el deterioro de la salud mental. La evidencia ha sefialado que los servicios sanitarios son responsables del 4%-5% de las emisiones
de gases efecto invernadero en todo el mundo. El objetivo de este estudio fue disefiar una herramienta de evaluacion de la huella de
carbono de los servicios de Urgencias.

METODOS // Se disefi6 la herramienta a través de cinco etapas. En primer lugar, se seleccionaron las categorfas a incluir en la
herramienta desde una revisién de la literatura. Posteriormente, se determinaron el alcance y limites, se seleccionaron los factores
de conversion, se recopilaron datos del servicio de Urgencias del Royal free Hospital de Londres como sitio piloto y se selecciond el
método de cdlculo de la huella de carbono.

RESULTADOS // La herramienta resultante se dividio en tres dmbitos, y cada dmbito en una o més categorias que contienen varios
elementos. Los datos se recopilaron de diferentes fuentes, como facturacion, medidores, auditorias y encuestas. La herramienta se
presentd en un documento de Microsoft Excel

CONCLUSIONES // Esta herramienta de evaluacién de carbono ofrece una oportunidad para monitorear las emisiones de carbono
en los servicios de Urgencias. Pretende proporcionar una valoracion de la huella de carbono de referencia, identificando puntos
criticos de emisién dentro del servicio, que puede dar lugar a iniciativas ambientales locales.

PALABRAS CLAVE // Huella de carbono; Emisiones de gases efecto invernadero; Servicios de Urgencias; Evaluacion del ciclo de
vida; Impacto medioambiental.
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INTRODUCTION

T

CLIMATE CHANGE CAN BE DEFINED AS THE
shift in temperatures and weather patterns
secondary to increasing greenhouse gas emis-
sions released into the atmosphere by human
activity (). Greenhouse gases (GHGs) are gases
that retain the heat within the earth’s atmos-
phere causing what is called the greenhouse
effect, thereby increasing global warming,
and changing the Earth’s climate(2). Increa-
sing temperature leads to extreme weather
conditions such as heatwaves, floods, drou-
ghts, and/or environmental hazards(3). Fur-
thermore, climate change is directly related to
increasing medical conditions such as cardio-
vascular, respiratory and/or infectious disea-
ses, as well as malnutrition and mental health
caused by the reduction of available food and
the growth of situations with significant emo-
tional impact, respectively(4). In 2022 alone,
7.6 million people were displaced in Pakis-
tan due to floods(5). An increase of 68% of
heat-related deaths caused by heatwaves was
also observed between 2000 and 2021(6). Cli-
mate change does also favour the prolifera-
tion and propagation of infectious diseases
such as dengue, whose favourable conditions
for its propagation have increased a 30% in
Europe compare to data from the 1950s. Rising
temperatures are also provoking earlier flo-
ral seasons compared to data from the last
40 years and this is related to an increase of
allergens and allergies, currently affecting 40
per cent of the global population. The impact
of climate change on people’s health is alre-
ady noticeable and is expected to increase in
following years.

According to the 2015 Paris Agreement, the
greenhouse gases are: carbon dioxide (CO,);
methane (CH 4); nitrous oxide (N,0); hydrofluo-
rocarbons (HFCs); perfluorocarbons (PFCs);
sulphur hexafluoride (SFg); and nitrogen tri-
fluoride (NF3). Carbon dioxide represents 86%
of GHGs and it is for this reason that often the
literature, including this document, refers to
carbon footprint when referring to greenhouse

gas emissions although they include the rest of
all GHGs(n. Carbon footprint can be defined as
the best possible estimation of GHG emissions
produced by human activity (8). GHGs are clas-
sified into direct emissions -those in which an
individual or organisation has direct control-,
and indirect emissions -those related to the
activity of the individual or organization but
over which there is not control of the source-.
According to the Greenhouse Protocol(9), GHG
emissions can be divided into three scopes:

— Scope 1: includes direct emissions produ-
ced by the organisation, for example emis-
sions secondary to fuel use for heating,
use of anaesthetic gases and/or freight of
transport.

— Scope 2: includes indirect emissions produ-
ced from purchased electricity, and there-
fore electricity that has been produced
elsewhere is beyond the organisation’s
control.

— Scope 3: includes the rest of indirect emis-
sions that are mainly related to the
chain-supply, and in which the organisa-
tion has not direct control over.

Carbon footprint analysis can be divided
mainly into three different methodologies:
bottom-up cycle assessment; top-down cycle
assessment or economic input-output analy-
sis; and the combination of the two previous
methods, also known as the hybrid model (10).
Bottom-up cycle assessment consists of the
analysis of the carbon emissions attributed
to each element of an item, which are conver-
ted into carbon equivalent using a conversion
factor. Top-down cycle assessment or the eco-
nomic model uses the money spent on each
item and multiplies it by a carbon conver-
sion factor. The hybrid model combines both
models. Estimations are used to calculate the
carbon footprint of organisations. It is neces-
sary to quantify the activity that generates car-
bon emissions and multiply it by a conversion
factor, which represents the amount of GHGs



emitted by that activity. The unit to measure
carbon footprint is CO,eq, using this gas as
reference, being the most influential in global
warming ().

Evidence has revealed that healthcare servi-
ces are responsible for 4-5% of GHG emissions
worldwide (12). In 2015, the state members of
the United Nations, due to the crisis of the pla-
net as a sustainable space to be home to ever-
yone in a fair and equal manner, established 17
Sustainable Development Goals to preserve the
planet and improve everyone’s lives and anti-
cipated to be achieved by 2030 (13). These Sus-
tainable Development Goals include, amongst
others: zero hunger, good health and well-be-
ing, clean water and sanitation, affordable and
clean energy, sustainable cities and communi-
ties and climate action. The Sustainable Deve-
lopment Goals are interrelated and configu-
red as a global strategy, since for instance, the
goals of reducing tropical diseases or reducing
deaths and illness from hazardous chemicals,
and air, water and soil pollution and contami-
nation, are directed related to climate action.
Climate action targets aim to strengthen cli-
mate resilience, integrate climate change mea-
sures into national policies, strategies, and
planning, improve education and raise aware-
ness, create a Green Climate Fund and promote
climate related changes.

The National Health Service (NHS) in the
UK was the first health system to introduce net
zero policies into legislation, with the objec-
tive to reduce their carbon emissions to zero by
2040 (14). The Intergovernmental Panel on Cli-
mate Change (IPCC) 2022 report highlights the
importance of regional and local initiatives to
reduce carbon emissions (15). Local sustainabi-
lity initiatives in the healthcare field can have
a significant impact in reducing carbon emis-
sions and produce a snowball effect in other
health services, however evidence is neces-
sary to make a case of these initiatives(8). The
Green Emergency Department (GreenED) pro-
ject is an initiative led by the Royal College of
Emergency Medicine (RCEM), which aims to

reduce the environmental impacts, including
greenhouse gases emissions, resulting from
activity in the delivery of emergency health-
care services in NHS hospitals.

The development of tools to evaluate the
carbon footprint of healthcare services can be
a way to provide evidence of the environmen-
tal impact of a given activity, and an opportu-
nity to identify carbon hotspots, and to quan-
tify and reduce carbon emissions. The aim of
this study is the development of an assess-
ment tool to evaluate the carbon footprint of
EDs in the UK.

MATERIAL & METHODS

FEEEE LR

THE METHODOLOGY TO DEVELOP THE ED
carbon assessment tool followed the following
steps:

— Selection of the categories included in the
assessment tool, through a literature
review.

— Determination of scope and boundaries.

— Selection of conversion factors.

— Data collection.

— Evaluation method of the carbon footprint.

Categories selection. To begin with, the
research team conducted a literature review
to identify the most common categories pre-
viously analysed in carbon footprint assess-
ments papers in the healthcare field. The lite-
rature review was carried out using the Med-
line, Web of Science, CINAHL and Cochrane
databases with the key words: carbon foo-
tprint, greenhouse gases, life cycle assessment
and health. This literature review revealed
that the categories analysed in the selected
studies were: energy and heating, anaesthetic
gases, freight transport, purchased electricity,
catering and food, disposables and consuma-

bles, medical and non-medical equipment,
>
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pharmaceuticals, transport, waste, and water.
The research team considered that all these
categories could provide a comprehensive car-
bon footprint assessment and all of them were
included in this study. However, anaesthetic
gases and freight transport were adapted for
the emergency services context.

Scope and boundaries. The assessment tool
has been designed for the period of time that
the user considers appropriate. The ED pre-
mises for this tool include all areas in which
emergency care is provided (such as Minors,
Majors, Resus and Same Day Emergency
Care (SDEC) ambulatory units) for adults
and/or paediatrics. Radiology departments
that are shared or exclusively used by the
ED are also included. In addition, adminis-
tration offices that are within the ED premi-
ses and that are part of its management and
functionality are included. This study does
not include building infrastructure, support
services (such as financial or other adminis-
trative services) and other diagnostic servi-
ces (such as laboratories or imaging depart-
ments such as nuclear medicine or ultra-
sound departments). Other services such as
ambulance services are included as a form of
transport, however the carbon footprint ori-
ginating from activities whilst the patient is
in the ambulance (e.g., disposables use) is
not included. Laundry services are also not
included due to this being a process external
to an ED; also there are not specific conver-
sion factors for this activity, making the data
inaccessible (16,17).

Conversion factors selection. The emis-
sions factors used for this tool are based on
the publication made by the Department for
Environment, Food & Rural Affairs (DEFRA).
DEFRA provides annual conversion factors for
organisations reporting GHG emissions. The
data provided by DEFRA offers easy access,
most up to date conversion factors and has an
international recognition. The only exception
was in the category of waste, as DEFRA does
not provide specific data for the waste streams

of health services; in this case conversion fac-
tors provided by Rizan et al. were used (18).

Data collection. Data sources were identified
in the literature review and the research team
carried out a key data collection, creating an
inventory of items for each category. The ED at
the Royal Free Hospital in London was selec-
ted as a pilot site for the identification and
collection of data between November 2022 and
February 2023. Data were collected by obser-
vation and hospital records. Microsoft Excel
for Mac Version 16.25 was used for the organi-
sation of collected data and calculations.

— Energy, heating, purchased electricity and
water. Data regarding energy, heating, elec-
tricity, and water are usually obtained from
meters, however specific submeters for EDs
are rarely available. For this assessment
tool, the approach used by Prasad et al. (19)
was adopted, according to which the total
consumption of the site is multiplied by the
department’s surface and divided by the
total surface of the site. This formula can
provide an estimation of the department’s
consumption and subsequently its carbon
footprint. This data can be obtained from
supplier companies or the administration
team through billing records. Specific use
of green energies sources was not included
in the calculator; however, the use of green
energies is applied in the conversion factors
provided by DEFRA, hence the increase of
green energy use will decrease the conver-
sion factor.

— Anaesthetic gases. It was observed that
anaesthetic gases are rarely used in ED and,
when used, are normally managed and
ordered by the anaesthetics team rather
than emergency practitioners. Hence, this
category only included nitrous oxide and
methoxyflurane that are often used as
short-acting anaesthetsic agents in EDs.

— Freight transport. Freight transport was
excluded from our assessment tool. Frei-



ght transport is often controlled by the
organisation rather than individual depart-
ments, hence the analysis of specific frei-
ght transport for EDs is not accessible and
feasible for this study. However, the trans-
port of patients to different sites within a
trust are included in this category, as they
represent direct emissions controlled by
the department. Interhospital transport
can be defined in this study as the trans-
port of patients between different sites in
or different trust due to, for example, requi-
ring specialist input or diagnostic tests that
are not available on site. However, ambu-
lance services as a method of transport for
patients to go from their house or place of
incident to the hospital are categorised as
indirect emissions and are analysed in ano-
ther category.

Disposables/consumables and pharmaceu-
ticals. The data for disposables or consu-
mables and pharmaceuticals can be obtai-
ned from the department’s ordering records.
Departmental records should include the
prices of each item and the number of items
ordered either monthly or annually. Due
to the large number of items for these two
categories, the authors applied a top-down
approach for these two categories. Further-
more, medicines that were rarely used and
for which the price was less than £1 were
excluded since their contribution to the
carbon footprint would be negligible; to
expedite the calculation, it was decided to
exclude them.

Medical and non-medical equipment.
Medical equipment includes a comprehen-
sive list of equipment utilised in ED, such
as observation machines, thermometers
and ultrasounds. Medical equipment lists
can be obtained from the medical devices
department. All the medical items provi-
ded by the medical devices department
were included in this assessment tool. Fur-
thermore, information from manufacturers

regarding life expectancy for each item was
included.

Non-medical equipment included were
paper, pens, computers, and printers. An
audit carried out showed that these items
were the most used in ED and therefore
were selected for this category.

Patient and staff transport. Data regarding
patient and staff transport can be collected
through a survey. The survey must offer a
comprehensive list of methods of transport
and calculate the distance per return jour-
ney from the individual’s house to ED. The
list of methods of transport includes active
transport, cars of different sizes (small,
regular and large) and fuel (petrol, diesel,
hybrids and electrics), motorcycles, and
public transport (bus, tube and train). The
survey is anonymous and its participation
voluntary and includes the miles between
the patient’s house or place of incident per
journey and the method of transport. The
survey will be carried out over a two weeks
period and estimations will be made for a
year period. Regarding staff, an audit will
be carried out including the number of full
and part time staff, the mileage per jour-
ney and the method of transport. DEFRA
provides a comprehensive list of conver-
sion factors for each mile travelled in diffe-
rent methods of transport, such as travel
by train, bus, motorcycle, regular diesel or
petrol car, amongst others.

Food and catering. Numbers of meals ser-
ved in ED can be calculated through audi-
ting. DEFRA provides conversion factors for
food and drinks based on weight and cost.
Our assessment tool provides calculations
based on weight per meal served. Further-
more, several items of catering are inclu-
ded. This assessment tool does not diffe-
rentiate between vegetarian and non-vege-
tarian meals and is considered one of our
limitations. >
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— Waste. Waste calculations include recycled
waste, domestic waste, non-infectious
offensive waste, infectious waste, clini-
cal waste, medicinal contaminated sha-
rps, anatomical waste, medicinal waste,
reusable surgical instruments, and batte-
ries. Data can be collected through audi-
ting over a period of time, obtaining the
weight of each type of waste. As previously
mentioned, DEFRA does not provide these
specific conversion factors, hence the con-
version factors provided by Rizan et al. are
used (18). Rizan et al. carried out a carbon
footprint assessment of the waste in three
different hospitals of the UK, producing
a list of conversion factors for healthcare
waste through the obtained data. The NHS
database provides the expenses secondary
to hospital waste and hence, allows the cal-
culation of each type of waste, which Rizan
et al. used in their study. Rizan et al. inclu-
ded in their study the transportation of
waste between the hospital and the waste
plant, the energy and water used to process
waste, and direct emissions. The method
for waste disposal was carried out in three
groups: autoclave, heat waste or incinera-
tion and recycling.

Evaluation method of the carbon footprint.
Our assessment tool uses a hybrid method
to quantify the ED carbon footprint, com-
bining bottom-up and top-down life cycle
assessments depending on the availability
and accessibility of the data collected. The
assessment of energy and heating, anaesthe-
tic gases, electricity, catering and food, trans-
port, waste, and water related carbon emis-
sions are calculated through a bottom-up
approach, whereas the rest apply a top-down
or financial model.

RESULTS
T
OUR PROPOSED CARBON FOOTPRINT
assessment tool for EDs is divided in three
scopes and each scope contains one or more
categories containing several items [TasLE 1].

The categories selected are energy and hea-
ting, anaesthetic gases, interhospital patient
transport, purchased electricity, catering and
food, disposables and consumables, medi-
cal and non-medical equipment, pharma-
ceuticals, transport, waste, and water. Data
is collected through four different sources:
meters (e.g., energy meter or water meters),
invoicing and billing, auditing, and survey.
Key data is obtained from each category over
a period of a year. Assumptions are made in
the categories of energy/heating, electricity,
and water when submeters are not available,
however the user is able to introduce exact
values if submeters are present. Furthermore,
the categories of catering and food, and waste
are audited over a week and values extrapola-
ted from that calculation.

The tool is presented in a Microsoft Excel
document. The user can navigate the Excel
and introduce the amount required for each
item when available. The amount introduced
is multiply by a conversion factor that origi-
nates the amount of carbon emissions. Most
of the data can be obtained directly from the
service, however, there is some data regar-
ding energy, electricity and water use that will
likely need to be obtained from the Estates
Management team or ERIC database.

DISCUSSION

T

THIS CARBON ASSESSMENT TOOL OFFERS
an opportunity to monitor carbon emissions
in EDs, with the aim to develop environmen-
tal strategies to reduce carbon emissions. The
assessment tool seeks to provide a baseline
carbon footprint, identifying carbon hotspots
within the department. The identification of
carbon hotspots or areas of high carbon emis-
sions can lead to local environmental ini-
tiatives that later can be monitored with a
follow-up assessment to evaluate their effec-
tiveness. The development of the tool is not
only beneficial for the Emergency Department
but can also incentivise the development of
similar tools in other healthcare fields (20).



Our study is similar to the calculator pre-
viously made by Sawyer, who developed
a calculator for GP practices in the UK.
The GP calculator divides the carbon foo-
tprint into three areas: operational (inclu-

RE
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ding energy use, travel, professional servi-
ces, and other activities such as procurement,
office and medical consumables, water and
waste), investigations and pharmaceuticals.
Sawyer highlighted the importance of deve-

Table1

Contents of the ED carbon footprint asessment tool.

Data Key data

Conversion

Scope Categories sources collected Example of items factor Unit
Invoicing T ;
Ener At Annual Natural gas, burning oil, DEFRA Litres,
and hegtying Er?enr%\?lrwgt%rs consumption® qreengenergms, olC database®™®  kWh
Anaesthetic Invoicin ; ; DEFRA
1 Qases and billingq - Nitrous oxide and methoxyflurane a5,
Freight irfvrgﬁ%cre/ consumption Patients transport between DEFRA
transport auditing different sites database
lnc\il %i'(ljli'nq A | DEFRA
. and billing, nnua . :
2 Electricity Electricit%/ consumption® Electricity consumption database kWh
meters
; Practice Number ; ;
Caterin : Meals, sandwitches, milk, DEFRA
and foo n;\ﬁ%r}%ionrg/ pgﬁ Bqaet?é%t fruits, biscuits, etc. database Kg
Office consumables such as tones,
Practice Inventary of paper, batteries, clothing, etc.
Disposables and jnventory/  disposables and i DEFRA £
consimables T CChSimabies. iefcd consumatips s databese
sample tubes, cannlﬁas, catheter,
disposable incontinence, etc.
; Miscellaneous medical equipment
Medical ”fvrgﬁ%cre\zl/ (l)'f“fﬁ’g(tj?% (stethosco es,,thermoqmepter, DEFRA ¢
eupment  Taudting  equipment  SEFlorCh, lectiical eduinhenyy  dotabase
Non-medical . ractice Inventory of - computers, trolleys, beds, metal DEFRA
equipment 'g‘ﬁ%r}%ionra// ngqnu{gfndéﬁ?l gquipment, pYIIows, etc. database £
Practice ; ;
: : Annual Injectables, fluids, tablets, creams, DEFRA
3 Pharmaceuticals '%‘{Jedr}%ionrg/ consumption neruIizers, inhalers, eyedrops, etc.  database £
Transport of Patients, relatives
Survey and staff. Includes means
to patients, of transport such as active
relatives, transport, carrs by size DEFRA
Transport Survey aﬁgasntaof]j. anéscng)%lbrr;ctedbllténg aer{rollar g)sel database Km %giargtngf\ental
ust] , diesel,
transport hybrids an(?e,lectrlcs), Emergency
and distance  motorbikes and public transport in Public Health:
(bUS, tube and traln) an assessment tool.
Invoicing Recvcling. d fi LUCAS,
and bl”lng, (?CVC Ing, aomestic, ' RODRIGUEZ-
vt Bt B OSEER  Renata g M
Inventory and medicinal waste
auditing
,Prac%ice/ A | DEFRA Rev Esp Salud Publi
inventor nnua ; ev Esp Salud Publica
Water auaiting. consumption® Water consumption database m’ e or,

Water meters

202306044

(*) If data not available specifically (sub-metered) for the department, total use for the hospital will be divided by the sqm of the
department; (**) Department for Environment, Food & Rural Affairs (DEFRA).
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loping these assessment tools to meet natio-
nal reduction targets. Furthermore, carbon
footprint calculators could lead to positive
actions such as establishing key priorities,
changing behaviours, recognising the bene-
fit of action, and influencing others to carry
out green initiatives. Health service for the
climate (Sanidad por el clima in Spanish) is a
platform that was created as a result of COP25
in 2019 and that has recently developed a free
carbon footprint assessment tool for health-
care organisations in Spain(22). Their assess-
ment tool incorporates similar categories that
our assessment too, however, leaves out some
other categories such as medical equipment
and consumables that we considered impor-
tant in our study. Nevertheless, their assess-
ment tool is designed to help organisations as
a whole and hence, it is not adapted to a more
detailed service such as Accident and Emer-
gency. Other calculators such as the one pro-
posed by the Ecologic Transition and Demo-
graphic Challenge ministry (Spain) facilitate
the calculation of scope 1 and 2 emissions,
however it does not calculate scope 3, which
it is considered of great relevance in the deve-
lopment of local initiatives within healthcare
professionals (23).

Local initiatives have proven the potential
of significant impact in the reduction of car-
bon emissions in EDs. A multidisciplinary
team carried out a project to reduce unneces-
sary cannulation in an ED at Charing Cross
Hospital in London (24). A baseline audit revea-
led that 86 per cent of the patients attending
ED were cannulated and 40 per cent of those
were not used. The team led a project to edu-
cate, raise awareness and encourage staff to
change behaviour towards unnecessary can-
nulation, highlighting the cost and environ-
mental impact of those actions. A follow-up
audit showed a 25 per cent reduction of cannu-
lation in ED, suggesting a potential reduction
of 19,000 kg/CO, per year and saving around
£95,000. Furthermore, Manchester Univer-
sity NHS Foundation Trust, which sees about
2 million visitors per year and employs over

20,000 staff, carried out a sustainable travel
programme to encourage people to use more
sustainable and active travel options (25). The
programme focused on increasing bus use,
reducing single-occupancy car journeys, and
increasing walking and cycling as method of
active transport. To accomplish these targets,
the trust improved their infrastructure with
more cycle parking spaces and extra electric
vehicles charging points and offered discount
schemes for travelling amongst other initiati-
ves. These measures resulted in a 40 per cent
increase of more sustainable transport use
amongst the staff in the trust.

Similar initiatives have also been developed
in Spain. Infanta Elena hospital in Huelva redu-
ced their GHG emissions 36 per cent, from 3,070
tonnes of CO,eq in 2019 to 1,130 CO,eq in 2020,
thanks to a campaign to improve the manage-
ment of fuels. Petrol boilers were replaced by
natural gas, which has a coefficient of less than
40 per cent. Furthermore, there was a 13 per
cent reduction in natural gas consumption for
heating and hot water as consequence of res-
ponsible use, adapted to the time of the day
and needs of the service, and the isolation of
windows and doors to preserve better the tem-
perature (26). In 2021, Gregorio Maranon hospi-
tal in Madrid launched a sustainable manage-
ment plan to reduced single use plastics, elimi-
nating the purchase of plastic tableware and
replacing it with biodegradable materials. This
resulted in a reduction of 217,000 straws, 21,700
trays, 668,200 spoons, 102,300 knives, 139,900
forks, 229,300 plates and 256,550 cups. Further-
more, the bin bags wereare made from 100 per
cent recycled material (27).

Thelimitations of the current study include,
first of all, the estimations in the calculation
of carbon emissions in some of the categories
that could influence the obtained results. The
consumption of energy and heating, electri-
city or water could not be collected through
direct meter readings, which might affect the
calculated carbon footprint. Furthermore, the
research team acknowledged that the bottom



up LCA approach would provide more accu-
rate data, especially for categories such as
consumables and pharmaceuticals, however,
this methodology is not feasible for some of
the categories in this study. Equally, there is
possible uncertainty associated with the relia-
bility of the conversion factors. In relation to
the data regarding transportation of patient,
since it is collected through a survey comple-
ted by the users, it must be recognised that
there is bias associated with the representa-
tiveness of the sample, and the information
provided.

As a conclusion, our research team propo-
ses a comprehensive carbon footprint assess-
ment tool for EDs. This initiative highlights the
importance of assessing carbon emissions in
healthcare units in order to carry out environ-
mental initiatives in line with the UN sustai-
nability goals and national net zero policies.
This tool is the first carbon footprint assess-
ment tool specifically for EDs, available for
free access. Its use will allow EDs to calculate
their carbon footprint in a standardised and
efficient manner. Furthermore, the use of this
tool can lead to raised awareness, increase cli-
mate resilience, and promote climate action
by patients and staff. This study facilitates the
production of robust evidence to back up envi-
ronmental initiatives and presents an oppor-
tunity for further research. ®

REFERENCES

1. Intergovernmental Panel on Climate Change (IPCC).
Special Report on Global Warming of 1.5 °C (SR15). [In-
ternet]. 2018. [Cited 2023 Mar 10]. Available in: https://
www.ipcc.ch/sri5/

2. Costello A, Abbas M, Allen A, Ball S, Bell S, Bellamy
R et al. Managing the health effects of climate change:
Lancet and University College London Institute for Global
Health Commission. Lancet. 2009; 373(9676): 1693-1733.

3. Stott PA, Christidis N, Otto F, Sun Y, Vanderlinden
JP, Van Oldenborgh GJ et al. Attribution of extreme wea-
ther and climate-related events. WIREs Climate Chan-
ge. 2016; 7: 23-41.

4. Chua PL, Dorotan MM, Sigua JA, Estanislao RD,
Hashizume M, Salazar MA. Scoping Review of Climate
Change and Health Research in the Philippines: A Com-
plementary Tool in Research Agenda-Setting. Int ] Envi-
ron Res Public Health. 2019; 16(14): 2624.

5. Agencia de la ONU para Refugiados (ACNUR). Hu-
manitarian needs remain acute for displaced in flood-hit
areas of Pakistan. [Internet]. 2022. [Cited 2023 Mar 16].
Disponible en: https://www.unhcr.org/uk/news/brie-

fing/2022/9/63297ee24/unhcr-humanitarian-needs-re-

main-acute-displaced-flood-hit-areas-pakistan.html

6. Van Daalen KR, Romanello M, Rocklov J, Semenza
JC, Tonne C, Markandya A et al. The 2022 Europe Re-
port of the Lancet countdown on health and climate
change: towards a climate resilient future. Lancet [In-
ternet]. 2022 [Cited 2023 Mar 10]. Available in: https://
www.thelancet.com/journals/lanpub/article/PI1S2468-
2667(22)00197-9/fulltext

7. Organizacion de las Naciones Unidad (ONU). The
Paris Agreement. [Internet]. 2015. [Cited 2023 Mar 10].
Available in: https://www.un.org/en/climatechange,
paris-agreement

8. Spruell T, Webb H, Steley Z, Chan J, Robertson A.
Environmentally sustainable emergency medicine. EMJ.
2021; 38(4): 315-318. >

Environmental
impact of
Emergency
Services

in Public Health:

an assessment tool.

LUCAS
RODRIGUEZ-
JIMENEZ

et al.

Rev Esp Salud Publica
Issue 97

6/2/2023
202306044

9


https://www.ipcc.ch/sr15/
https://www.unhcr.org/uk/news/briefing/2022/9/63297ee24/unhcr-humanitarian-needs-remain-acute-displaced-flood-hit-areas-pakistan.html
https://www.thelancet.com/journals/lanpub/article/PIIS2468-2667(22)00197-9/fulltext
https://www.un.org/en/climatechange/paris-agreement

RE
&SP

Environmental
impact of
Emergency
Services

in Public Health:

an assessment tool.

LUCAS
RODRIGUEZ-
JIMENEZ
etal.

Rev Esp Salud Publica
Issue 97

6/2/2023
202306044

|

9. World Resources Institute. Greenhouse Gas Protocol.
[Internet]. 2022. [Cited 2023 Mar 16]. Available in: https://
www.wri.org/initiatives/greenhouse-gas-protocol

10.Kennelly C, Berners-Lee M, Hewitt CN. Hybrid li-
fe-cycle assessment for robust, best-practice carbon ac-
counting. ] Clean Prod. 2019; 208: 35-43.

11. Catalogo de Publicaciones de la Administracion
General del Estado. Guia para el calculo de la huella
de carbono y para la elaboracion de un plan de mejora
de una organizacion del Ministerio para la Transicion
Ecoldgica y el Reto Demogridfico. [Internet]. 2021. [Cited
2023 Mar 16]. Available in: https://www.miteco.gob.es,

intensive inpatient care in a large US hospital. Int ] Life
Cycle Assess. 2022; 27: 38-49.

20. Tola I, Moreno JM, Garrido P. Perspectiva verde:
marco conceptual y guia para su inclusiéon en plani-
ficaciones estratégicas. Sevilla: Junta de Andalucia.
[Internet]. 2022. [Cited 2023 Mar 31]. Available in:
https://www.juntadeandalucia.es/institutodeadminis-

tracionpublica/publico/anexos/evaluacion/guia ver-

de para la planificacion estrategica.pdf

21. Sawyer M. Carbon footprinting general practi-
ce. [Internet]. 2021. [Cited 2023 Mar 16]. Available in:
https://www.seesustainability.co.uk/carbon-footprint

es/cambio-climatico/temas/mitigacion-politicas-y-medi-

das/guia_huella _carbono_tcm30-479093.pdf

12. Pichler PP, Jaccard IS, Weisz U, Weisz H. Interna-
tional comparison of health care carbon footprints. En-
viron Res Let. 2019; 14: 064004.

13. Organizacién de las Naciones Unidad (ONU). The
17 goals | sustainable development. [Internet]. 2015.

[Cited 2023 Apr 16]. Available in: https://sdgs.un.org/goals

14. National Health Service (NHS) England. Delivering a
net zero NHS. [Internet)]. 2022. [Cited 2023 Mar 16]. Available
in: https://www.england.nhs.ukgreenernhs/a-netzero-nhs,

15. Intergovernmental Panel on Climate Change
(IPCC). Special Report on Global Warming of 1.5 °C
(SR15). [Internet]. 2022. [Cited 2023 Mar 16]. Available
in: https://www.ipcc.ch/sr15/

16. Keller RL, Muir K, Roth F, Jattke M, Stucki M. From
bandages to buildings: Identifying the environmental
hotspots of hospitals. ] Clean Prod. 2021; 319: 128479.

17. Mtioui N, Zamd M, Ait Taleb A, Bouaalam A, Ram-
dani B. Carbon footprint of a hemodialysis unit in Mo-
rocco. ] Jpn Soc Dial Ther. 2021. 25(5):613-620.

18. Rizan C, Bhutta MF, Reed M, Lillywhite R. The car-
bon footprint of waste streams in a UK hospital. ] Clean
Prod. 2020; 11:125446.

19. Prasad PA., Joshi D, Lighter J, Agnis J, Allen R,
Collins M et al. Environmental footprint of regular and

22, Sanidad por el clima. Sanidad #PorEIClima - Actia
para frenar el cambio climdtico. [Internet]. 2022. [Cited
2023 Mar 23]. Available in: https://www.miteco.gob.es,

es/cambio-climatico/temas/mitigacion-politicas-y-me-

didas/calculadoras.aspx

23. Ministerio para la Transicién Ecolégica y el Reto
Demografico. Huella de carbono de una organizacion.
[Internet]. 2022. [Cited 2023 Apr 16]. Available in:
https://www.miteco.gob.es/es/cambio-climatico/te-

mas/mitigacion-politicas-y-medidas/calculadoras.aspx

24. Greener NHS. NHS choices. [Internet]. 2022. [Cited
2023 Apr 16]. Available in: https://www.england.nhs.uk,

greenernhs/whats-already-happening/reducing-unne-
cessary-cannulation-at-charing-cross-hospital

25. Greener NHS. NHS choices. [Internet]. 2022. [Cited
2023 Apr 16]. Available in: https://www.england.nhs.uk,

greenernhs/whats-already-happening/boosting-heal-

thy-and-sustainable-travel-in-manchester

26. Servicio Andaluz de Salud. Consejeria de Sa-
lud y Consumo. [Internet]. 2021. [Cited 2023 Apr 26].

https://www.sspa.juntadeandalucia.es/

servicioandaluzdesalud/todas-noticia/el-hospital-in-

Available in:

fanta-elena-redujo-en-2000-toneladas-de-co2-sus-emi-

siones-la-atmosfera-durante-el

27. Hospital Gregorio Maraifion. [Internet]. 2022. [Cited

2023 Apr 26). Available in: https://www.comunidad.ma-

drid/noticias/2022/12/30/premio-plan-azul-hospital-gre-

gorio-maranon-su-compromiso-cambio-climatico



https://www.wri.org/initiatives/greenhouse-gas-protocol
https://www.miteco.gob.es/es/cambio-climatico/temas/mitigacion-politicas-y-medidas/guia_huella_carbono_tcm30-479093.pdf
https://www.juntadeandalucia.es/institutodeadministracionpublica/publico/anexos/evaluacion/guia_verde_para_la_planificacion_estrategica.pdf
https://www.miteco.gob.es/es/cambio-climatico/temas/mitigacion-politicas-y-medidas/calculadoras.aspx
https://www.miteco.gob.es/es/cambio-climatico/temas/mitigacion-politicas-y-medidas/calculadoras.aspx
https://www.england.nhs.uk/greenernhs/whats-already-happening/reducing-unnecessary-cannulation-at-charing-cross-hospital
https://www.england.nhs.uk/greenernhs/whats-already-happening/boosting-healthy-and-sustainable-travel-in-manchester
https://www.sspa.juntadeandalucia.es/servicioandaluzdesalud/todas-noticia/el-hospital-infanta-elena-redujo-en-2000-toneladas-de-co2-sus-emisiones-la-atmosfera-durante-el
https://www.comunidad.madrid/noticias/2022/12/30/premio-plan-azul-hospital-gregorio-maranon-su-compromiso-cambio-climatico



