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INTRODUCTION
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Climate change has been identified as the largest global health threat of

the 21st century, and tackling it could be our greatest health opportunity

(1). The mean annual temperature in Canada has increased by 1.7°C

between the years of 1948-2016 (2). Rising temperatures deleteriously

impact the health of Canadians by contributing to the increased severity

and frequency of heat-waves, floods, and wildfires as well as a prolonged

allergy season and shifting distributions of infectious diseases (3-7).

Healthcare systems are significant contributors to climate change, with

Canadian healthcare being the third-highest greenhouse gas emitter

worldwide (1). The Canadian healthcare system is responsible for 4.6% of

total national greenhouse gas emissions, which has been linked to 23,000

disability-adjusted life years lost annually (8). Thus, in the coming years,

healthcare systems will be required not only to care for populations

experiencing negative climate change-related health impacts, but also to

mitigate their own environmental footprints.

The World Health Organization (WHO) has emphasized that since “health

systems constitute a significant share of many national economies, they

can therefore make an important impact to overall sustainability by taking

into account [their] environmental impacts (9).” The 2019 Lancet

Countdown on Health and Climate Change Policy Brief for Canada, in

association with the Canadian Medical Association (CMA), has

recommended to “establish a sustainable healthcare initiative that …

support[s] Canada’s healthcare sector in reducing greenhouse gas

emissions and preventing pollution-related deaths, consistent with

healthcare’s mandate to ‘do no harm' (10). In addition, a joint position

statement published by the Canadian Coalition for Green Healthcare

(CCGHC), the CMA, the Canadian Association of Physicians for the

Environment (CAPE) and other healthcare organizations has called on

“health care organizations to pledge to minimize the negative impact of

their activity on the environment and to seek solutions to existing barriers,”

and “individuals working in the health sector to both model and advocate

for environmentally responsible approaches to delivering healthcare

without compromising patient safety and care" (11).



As future healthcare leaders, it is important to learn about climate

advocacy and embed sustainability into your practice and lifestyle. The

purpose of this document is to help you understand the nature by which

our healthcare system and decisions as healthcare providers relate to the

climate crisis, and inspire you to generate climate-conscious changes in

your local healthcare institutions and communities. We will discuss the

variety of healthcare systems- and practice-related sources of climate

impact, and suggest specific and actionable strategies to mitigate these

effects. We will also provide some practical tips on how to mobilize with

social justice at the heart of your climate advocacy, build a productive

team environment, conduct informal needs assessments, and perform your

quality improvement projects. Taken together, we hope that this document

will inspire and equip you with the skills and knowledge to prioritize

providing green healthcare during training and throughout your career.
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WE  LOOK  FORWARD  TO  WORKING  TOGETHER  WITH  YOU

TO  REDUCE  THE  ECOLOGICAL  IMPACTS  OF  THE  CANADIAN

HEALTHCARE  SYSTEM .  THANK  YOU  FOR  CHOOSING  TO

JOIN  US  ON  THIS  JOURNEY .

OWEN  DAN  LUO ,  BHSC .  (HON . ) ,

CO -DIRECTOR

PROJECT  GREEN  HEALTHCARE

JACOB  CARSON ,  MD

CO -DIRECTOR

PROJECT  GREEN  HEALTHCARE
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HEALTHCARE  SYSTEMS

5

Heal th  Care  Without  Harm  est imates  global  heal thcare  emiss ions  to  represent

4 .4% of  wor ldwide  carbon  emiss ions  ( 12 ) .  Greenhouse  gas  and  part icu late

matter  emiss ions  f rom  heal thcare  sys tems  have  increased  by  29% and  9%

respect ive ly  between  2000  and  2015 ,  l a rge ly  re lated  to  the  doubl ing  of  global

hea l thcare  expendi tures  ( 13 ) .  The  Canadian  heal thcare  sys tem  emit ted  33

mi l l ion  carbon  diox ide  equiva lents  between  2009  and  2015 ,  or  4 .6% of  the

nat iona l  tota l  (8 ) .  This  compares  to  6 .3% in  the  United  Kingdom  ( 14 ) ,  7% in

Aust ra l ia  ( 15 ) ,  and  10% in  the  United  States  ( 16 ) .  

Global  heal thcare  emiss ions  can  be  div ided  in to  three  categor ies :  di rect

emiss ions  f rom  heal thcare  fac i l i t ies ,  ind i rect  emiss ions  f rom  the  product ion

and  t ransport  of  sources  of  energy  (e lect r ic i ty ,  heat ,  s team ,  and  cool ing ) ,  and

upst ream  and  downst ream  emiss ions  f rom  product ion ,  t ransport ,  consumpt ion

and  disposa l  of  goods  and  serv ices  that  heal thcare  sys tems  consume  (F igure  1 )

( 12 ) .  When  v iewed  in  th i s  way ,  the  th i rd  category ,  re lated  to  supply  cha ins ,

compr i ses  the  vast  major i ty  of  the  global  carbon  footpr int  f rom  heal thcare

sys tems  (71%) ( 12 ) .  Direct  emiss ions  f rom  hospi ta l s  account  fo r  only  17%,  whi le

ind i rect  emiss ions  f rom  energy  product ion  account  fo r  12% ( 12 ) .  

FIGURE  1 :  BREAKDOWN  OF  TOTAL  HEALTHCARE  EMISSIONS

BY  EMISSION  TYPE .

Total  Healthcare  Emiss ions
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Many  indust r ies ,  such  as  energy  or  agr icu l ture ,  contr ibute  to  heal thcare

emiss ions  in  one  or  more  of  these  categor ies .  For  example ,  energy  in  the  fo rm

of  natura l  gas  or  e lect r ic i ty  used  to  heat  hospi ta l s  would  create  di rect

emiss ions  (category  1 ) ,  whereas  the  same  commodit ies  used  in  the  product ion ,

t ransport  and  disposa l  of  other  i tems  necessary  fo r  hospi ta l  funct ion ,  such  as

plast ics ,  would  be  examples  of  upst ream  and  downst ream  emiss ions  (category

3 ) .  The  energy  indust ry ,  inc luding  e lect r ic i ty ,  oi l  and  gas ,  and  coa l  power ,

accounts  fo r  more  than  hal f  of  global  heal thcare  carbon  emiss ions  ( 12 ) .  In

Canada ,  e lect r ic i ty  accounts  fo r  22% of  tota l  heal thcare  emiss ions  and  oi l  and

gas  account  fo r  another  17% (8 ) .  The  agr icu l tura l  and  the  pharmaceut ica l

indust ry  are  other  important  contr ibutors ,  represent ing  9% and  5% of

hea l thcare  emiss ions  ( 12 ) .  In terest ing ly ,  anesthet ic  gases  and  metered  dose

inhalers  a lso  account  fo r  0 .6% and  0 .3% of  heal thcare  emiss ions  respect ive ly

( 12 ) .

The  breakdown  of  heal thcare  emiss ions  by  indust ry  and  source  revea ls  which

intervent ions  to  pr ior i t i ze  to  achieve  the  most  s ign i f icant  reduct ions  in  heal th

sys tems - re lated  c l imate  impacts .  As  such ,  high  y ie ld  in tervent ions  may  inc lude

sourc ing  more  susta inable  energy ,  such  as  wind  or  so la r ,  and  incorporat ing

c l imate  consc iousness  in to  purchas ing  and  procurement .  Another  essent ia l

intervent ion  i s  the  incorporat ion  of  c i rcu lar  economy  in i t ia t i ves  (expla ined  in

deta i l  l a ter )  to  dr ive  the  cont inuous  recovery  and  regenerat ion  of  resources .

F ina l l y ,  many  opportuni t ies  ex i s t  fo r  grass roots  greening  heal thcare  pro jects

wi th in  heal thcare  fac i l i t ies  themselves ,  and  are  of ten  dr iven  by  heal thcare

pract i t ioners .  These  in i t ia t i ves  not  only  reduce  the  tota l  emiss ions  generated

f rom  heal thcare  sys tem  act iv i t ies ,  but  make  i t  c lear  to  hospi ta l  adminis t rators

and  the  publ ic  that  heal thcare  prov iders  va lue  env i ronmenta l  susta inabi l i t y .

We  wi l l  discuss  these  and  other  opportuni t ies  fo r  change  in  l a ter  sect ions  of

th i s  too lk i t .
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Ecolog ica l  footpr int  i s  def ined  as  the  tota l  area  of  product ive  l and  and  water

requi red  on  a  cont inuous  bas i s  to  produce  the  resources  consumed  and  to

ass imi late  the  wastes  produced  by  a  spec i f ied  populat ion .  The  ecolog ica l

footpr ints  of  at  l east  two  Canadian  hospi ta l s ,  L ion ’s  Gate  Hospi ta l  in

Vancouver ,  Br i t i sh  Columbia ,  and  London  Heal th  Sc iences  Centre  in  London ,

Ontar io  have  been  prev ious ly  measured .

2 .1  Ecological  Footprint

CASE  STUDY

L ion ’s  Gate  Hospi ta l  in  Vancouver ,  which  occupies  3 .95  hectares  of  l and ,

has  an  ecolog ica l  footpr int  of  2 ,841  hectares ,  719  t imes  l a rger  than  i t s

actua l  s ize  ( 17 ) .  For  th i s  hospi ta l ,  ecolog ica l  footpr int  was  ca lcu lated  f rom

the  tota l  energy  used ,  goods  and  serv ices  requi red  fo r  operat ions ,

mater ia l s  requi red  fo r  the  bui ld ing ’s  or ig ina l  const ruct ion ,  and  footpr int

generated  by  medica l  waste .  The  ecolog ica l  footpr int  of  L ion ’s  Gate

Hospi ta l  dwar fs  that  of  the  c i ty  of  Vancouver ,  which  has  an  ecolog ica l

footpr int  180  t imes  l a rger  than  the  c i ty ’s  actua l  s ize .  This  highl ights  the

resource  in tens ive  nature  of  hospi ta l s  ( 18 ) .

The  ecolog ica l  footpr int  of  the  London  Heal th  Sc iences  Center  was  found

to  be  63 ,074  global  hectares ,  384  t imes  l a rger  than  i t s  actua l  footpr int  ( 19 ) .

The  most  s ign i f icant  contr ibutors  were  capi ta l  i tems  (see  below )  and

ut i l i t ies ,  which  accounted  fo r  35% and  31% of  the  hospi ta l ’s  tota l  footpr int

respect ive ly .  Short  l i fe  mater ia l s  and  waste  ( 1 1%) and  pat ient  and  s ta f f

t ransport  (6%) were  a lso  notable  contr ibutors  ( 19 ) .
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2 .2 .  Measuring  Impact  by  Resource
and  Emission  Source

DEFINITIONS

CAPITAL ITEMS:  Assets  that  hospi ta l s  purchase  to  per form  repeated

funct ions .  Examples  inc lude  heat ing ,  vent i la t ion  and  a i r  condi t ion ing

(HVAC )  sys tems ,  imaging  machinery ,  and  s ter i l i zat ion  equipment .  As  these

“big  purchases ”  are  respons ib le  fo r  the  l a rgest  port ion  of  hospi ta l  energy

use  and  greenhouse  gas  emiss ion ,  c l imate  consc iousness  when  sourc ing

th is  equipment  and  c l imate  prefer red  purchas ing  pract ices  are  major

opportuni t ies  fo r  greening  our  heal thcare  sys tem .

Severa l  resources  ex i s t  fo r  ca lcu lat ing  your  own  ecolog ica l  footpr int .  An

example  can  be  found  at :  www . footpr intca lcu lator .org .

Hospi ta l s  in  Canada  are  encouraged  to  ca lcu late  the i r  carbon  footpr int

through  the  Canadian  Coal i t ion  fo r  Green  Heal thcare ’s  Green  Hospi ta l

Scorecard .  Metr ics  inc luded  in  the  scorecard  are :  energy ,  water ,  waste ,

pol lut ion  reduct ion ,  corporate  l eadersh ip ,  t ransportat ion ,  food ,  and  anesthet ic

gasses .  The  scorecard  asks  fo r  the  tota l  amount  of  each  commodity  used  and

then  generates  a  score  based  on  the  hospi ta l ’s  s ize  and  pat ient  capac i ty .  The

too l  a lso  inqui res  about  the  presence  of  c l imate -consc ious  in i t ia t i ves  and

inf ras t ructure  in  the  fac i l i t y ,  such  as  sys tems  fo r  ef f ic ient  generat ion  and /or

recyc l ing  of  resources  (eg .  so la r  panels ) .  Please  see  Sect ion  6 :  Resources  and

Helpfu l  L inks  to  download  the  PDF  vers ion  fo rm  of  the  CCGHC  Green  Hospi ta l

Scorecard .  We  highly  encourage  heal thcare  s tudents  to  look  through  th i s

document ,  as  i t  discusses  a lmost  every  fac i l i t ies -based  change  that  hospi ta l s

can  undertake  to  become  more  green .  We  have  a lso  highl ighted  some  of  the

unique  opportuni t ies  fo r  implementat ion  of  programs ,  pol ic ies ,  and  green

inf ras t ructure  below .

http://www.footprintcalculator.org/
https://greenhealthcare.ca/ghs/
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DEFINITIONS

PROGRAMS

A  green  team  with  fu l l  t ime  s ta f f

T ra in ing  fo r  s ta f f  on  waste ,  water ,  and  energy  management

A  program  to  encourage  s ta f f  to  act ive ly  part ic ipate  in  energy  sav ing

in i t ia t i ves

An  in i t ia t i ve  to  conduct  c l imate  res i l iency  and  vu lnerabi l i t y  assessments

of  the  fac i l i t y

An  env i ronmenta l l y  susta inable  food  supply  program

A  food  waste  management  program

A  te lemedic ine  program

An  anesthet ic  gas  reduct ion  or  recyc l ing  program

Does  the  heal thcare  fac i l i t y  have  _____?

POLICIES

A  corporate ly  recognized  env i ronmenta l  mandate  with  c lear

env i ronmenta l  ta rgets  and  sys tems  to  t rack  re levant  data

A  pol icy  that  recognizes  c l imate  change  as  an  i s sue  of  concern

A  pol icy  fo r  env i ronmenta l  prefer red  purchas ing  of  hospi ta l  suppl ies ,

which  may  inc lude  c i rcu lar  economy  in i t ia t i ves

A  pol icy  to  se lect  more  env i ronmenta l l y  prefer red  mater ia l s  fo r  hospi ta l

const ruct ion / renovat ion

Does  the  heal thcare  fac i l i t y  have  _____?

GREEN  INFRASTRUCTURE

Renewable  energy  opt ions

On -s i te  energy  generat ion  (dis t r ibuted  generat ion )

Technolog ies  fo r  waste  reduct ion ,  reuse ,  or  recyc l ing

Inf ras t ructure  to  encourage  green  t ransportat ion  (bike  s torage ,  e lect r ic

veh ic le  charg ing  s tat ions  etc . )

Technology  to  capture  and  recyc le  anesthet ic  gases

Does  the  heal thcare  fac i l i t y  have  _____?
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As  ment ioned  prev ious ly ,  the  most  s ign i f icant  contr ibutors  to  heal thcare

inst i tut ions ’  env i ronmenta l  footpr int  are  capi ta l  i tems  and  ut i l i t ies  ( 19 ) .

Decis ions  around  big - t icket - i tem  purchas ing  and  ut i l i t y  usage  are  of ten  made

at  a  high  l eve l  with in  hospi ta l  adminis t rat ion .  To  ensure  that  env i ronmenta l

susta inabi l i t y  i s  being  cons idered  a longs ide  cost -ef fect i veness  in  these

dec is ions ,  i t  i s  important  fo r  establ i shed  “green  teams ”  to  work  with  hospi ta l

po l icy  makers  to  create  high - impact  ecolog ica l  footpr int - reduct ion  programs .

Heal thcare  s tudents  are  wel l  pos i t ioned  to  advocate  with in  green  teams  on  the

generat ion  of  re levant  pol ic ies  and  programs .  Our  unique  ro le  a l lows  us  to

observe  and  re f lect  on  susta inabi l i t y  best  pract ices  implemented  at  di f fe rent

inst i tut ions  as  we  rotate  through  many  serv ices  in  di f fe rent  heal thcare  set t ings

dur ing  our  educat iona l  journeys .  Some  of  the  most  important  pract ices  and

pol ic ies  are  highl ighted  above  and  in  the  CAPE ’s  Cl imate  Change  Toolk i t  fo r

Hea l th  Profess iona ls ,  Module  6 :  Tak ing  Act ion  on  Cl imate  Change  at  Heal th

Fac i l i t ies .  We  have  a lso  inc luded  some  ideas  of  in i t ia t i ves  most  amenable  to

medica l  s tudent  advocacy .

I f  one  does  not  ex i s t ,  promote  the  fo rmat ion  of  a  green  team  at  your

hospi ta l .

Encourage  your  hospi ta l  to  generate  a  corporate  pol icy  on  c l imate

change  mit igat ion  and  ensure  that  they  t rack  the i r  c l imate  impact

year ly .

Pet i t ion  your  hospi ta l  to  deve lop  an  env i ronmenta l l y -prefer red

purchas ing  and  susta inable  procurement  pol icy .

Promote  purchas ing  of  energy  ef f ic ient  capi ta l  i tems  such  as  HVAC

systems  and  waste  process ing  machinery .

Encourage  your  ins t i tut ion  to  prov ide  t ra in ing  and  opportuni t ies  fo r

s ta f f  to  part ic ipate  in  energy  and  waste  reduct ion  programs .

Dist r ibute  surveys  to  unders tand  employees ’  des i re  fo r  c l imate -pos i t i ve

change ,  and  spec i f ic  areas  that  they  fee l  wi l l  be  the  highest  impact .

3 .  IDEAS  FOR  GREENING  YOUR
HEALTHCARE  INSTITUTION

3 .1 .  Green  Hospital  Policies
and  Practices

POTENTIAL  HEALTHCARE  STUDENT
QUALITY  IMPROVEMENT  PROJECTS

https://cape.ca/wp-content/uploads/2019/04/Module-6-Final-Solo-April-2-2019.pdf


Suppl ie rs  prof i t  when  hospi ta l s  must  cont inuous ly  buy  new  products .  As  a

resu l t ,  suppl ie rs  are  incent iv i sed  to  se l l  non - recyc lab le  and /or  non -

re furb ishable  suppl ies .  These  inc lude  s ing le  use  or  short - te rm  i tems  as  wel l  as

longer  te rm  capi ta l  i tems .  The  product ion ,  use  and  disposa l  of  these  products

i s  ul t imate ly  respons ib le  fo r  the  major i ty  of  the  env i ronmenta l  impact  of  the

hea l thcare  indust ry  ( 12 ) .  This  l inear  use  of  resources  can  be  summar ized  as

take  (ext ract ing  resources ) ,  make  (creat ing  products ) ,  use ,  and  dump

(generat ing  waste )  (F igure  2 ) .  However ,  recent  sh i f t s  in  the  att i tudes  of  cer ta in

companies  have  enabled  new  opportuni t ies  to  engage  in  a  c i rcu lar  economy ,

whereby  resources  are  used  fo r  as  long  as  poss ib le ,  with  minimal  va lue

ext racted  dur ing  use ,  and  maximal  ef for t  di rected  toward  reprocess ing  and

regenerat ing  products .  This  promotes  the  t r ip le  bottom  l ine  of  people ,  prof i t ,

and  planet .

11

3 .2 .  Circular  Economy

FIGURE  3 :  CIRCULAR  ECONOMY  MODEL

FIGURE  2 :  LINEAR  ECONOMY  MODEL
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The  COVID - 19  pandemic  has  put  great  pressure  on  global  supply  cha ins  of

medica l  dev ices  and  equipment ,  prov id ing  substant ia l  impetus  fo r  heal thcare

sys tems  to  engage  in  a  c i rcu lar  economy  to  preserve  prec ious  resources  (20 ) :

The  COVID -share  in i t ia t i ve ,  deve loped  by  the  CCGHC ,  partners  those  in

need  and  those  in  supply  of  medica l  equipment  to  enable  shar ing  of

excess ,  rec la imed ,  or  unused  resources  across  the  country

(http : / /cov idshare .ca / ) .  

Canadian  research  has  shown  that  a  low  cost  thermal  decontaminat ion

protoco l  fo r  N95  resp i rators  can  inact i vate  SARS -CoV -2  and  E s c h e r i c h i a
c o l i  bacter ia l  inoculate  and  permit  the i r  sa fe  reuse  (21 ) .

Technology  companies  such  as  Phi l l ips ,  which  are  major  suppl ie rs  of

hea l thcare  imaging  equipment ,  are  tak ing  s ign i f icant  s teps  fo rward  in

prov id ing  recyc led  and  re furb ished  capi ta l  i tems .  They  are  a lso  changing

ownersh ip  models  to  be  suppl ie r -centered ,  such  that  manufacturers  have

more  of  an  incent ive  to  l imi t  costs  of  product ion  and  re furb ish  ra ther  than

replace  whenever  poss ib le .  

Grand  River  Hospi ta l  in  Kitchener ,  Ontar io ,  partnered  with  a  th i rd  party

reprocess ing  company  to  reprocess  s ing le  use  operat ing  room  too ls  l i ke

surg ica l  t rocars .  This  partnersh ip  was  made  f ree  of  cost  to  the  hospi ta l ,

and  resu l ted  in  reduct ion  of  the  cost  of  waste  by  $ 1900  and  accumulat ion

of  $ 1000  of  purchas ing  credi t s  in  l ess  than  a  year  (22 ) .

These  examples  of  c i rcu lar  economy  pract ices  both  enhance  the  res i l ience  of

the  Canadian  heal thcare  sys tem  to  fu r ther  supply  demands  and  reduce  i t s

eco log ica l  footpr int .  Post  pandemic ,  endless  opportuni t ies  wi l l  ex i s t  to

promote  c i rcu lar  economy  pract ices .  Phys ic ians  and  other  heal thcare  prov iders

are  wel l -pos i t ioned  to  advocate  fo r  the  implementat ion  of  c i rcu lar  economy

pract ices  post -pandemic ;  pract i t ioner  preference  (both  re lated  to  usage

features  and  other  factors ,  such  as  env i ronmenta l  impact )  can  have  a  s t rong

weight  on  product  purchas ing .  

Severa l  other  examples  of  c i rcu lar  economy  in i t ia t i ves  have  a l ready  been

implemented  in  our  heal thcare  sys tem .  Some  have  been  des igned  loca l l y  by

certa in  heal thcare  fac i l i t ies ,  whereas  others  are  being  promoted  across  a

larger  sca le  by  s takeholder  companies :

CASE  STUDY

CASE  STUDY
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Energy  i s  the  s ing le  l a rgest  contr ibutor  to  our  heal thcare  sys tem ’s  carbon

footpr int ,  being  used  in  supply  cha ins  and  di rect ly  in  fac i l i t ies .  Hospi ta l s

account  fo r  4 . 1% of  the  tota l  energy  used  by  commerc ia l  and  ins t i tut iona l

bui ld ings  nat iona l l y ,  despi te  only  represent ing  0 .2% of  tota l  bui ld ings  by

number  (23 ) .  Much  of  the  opportuni ty  fo r  reduc ing  heal thcare  sector  energy

consumpt ion  i s  at  the  l eve l  of  the  dec is ions  made  by  hospi ta l  adminis t rat ion

and  engineer ing  serv ices  departments ,  as  expla ined  ear l ie r .  Examples  inc lude

env i ronmenta l  prefer red  purchas ing  and  procurement ,  c i rcu lar  economy ,

sourc ing  of  renewable  energy ,  swi tch ing  to  more  energy -ef f ic ient  capi ta l

i tems ,  and  incorporat ing  susta inabi l i t y  in  engineer ing  des igns .  We  encourage

you  to  f ind  ways  to  get  invo lved  in  th i s  high - l eve l  dec is ion -making  through

green  teams .

Opportuni t ies  a lso  ex i s t  to  di rect ly  reduce  hospi ta l s ’  energy  consumpt ion .

Programs  that  encourage  s ta f f  to  be  act ive ly  invo lved  in  energy  management

are  wel l  pos i t ioned  to  s ign i f icant ly  reduce  heal thcare  ins t i tut ion  energy  bi l l s :

Promote  c i rcu lar  economy  partnersh ips  between  your  hospi ta l  and  i t s

suppl ie rs  through  your  green  team .  Advocate  fo r  hospi ta l  suppl ie rs  to

des ign  products  without  a  “ take ,  make ,  use ,  dump ”  mindset .

Cons ider  s tar t ing  your  own  c i rcu lar  economy  in i t ia t i ve :  ident i f y  a

potent ia l l y  reusable  product  that  i s  t rad i t iona l l y  discarded  af ter  use .

There  may  be  a  loca l  company  in terested  in  repurpos ing  these ,  fo r

se l l ing  back  to  the  hospi ta l  at  a  discount .

Examples :  Single  use  surg ica l  suppl ies ,  disposable  pediat r ic  pulse

ox imeters ,  PPE ,  and  IV  bags ,  sy r inges ,  and  other  plast ics .

Ident i f y  loca l  heal thcare  ins t i tut ions  who  are  a l ready  engaging  in

c i rcu lar  economy  in i t ia t i ves .  You  may  be  able  to  br idge  the i r  corporate

partners  and  enable  the  sca le  up  of  these  c i rcu lar  economy  pract ices  to

other  heal thcare  fac i l i t ies .

Implement  the  va l idated  thermal  decontaminat ion  method  to  permit

N95  mask  reuse .
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Through  s ta f f  engagement  and  other  low -cost  in i t ia t i ves  such  as  the

insta l la t ion  of  movement  sensors  and  dimmers ,  Hor izon  Heal th  Network  in

New  Brunswick  reduced  energy  costs  by  $ 1  mil l ion ,  energy  usage  by  over

21 .8  mil l ion  k i lowatt  hours ,  and  greenhouse  gas  emiss ions  by  2 ,500  tonnes

in  three  years  (24 ) .

The  Markham  Stouf fv i l le  hospi ta l  success fu l l y  reduced  energy  usage  by

implement ing  schedules  fo r  fans  and  l ight ing  throughout  under -used  areas

of  the  hospi ta l  and  conver t ing  to  LED  l ights  (25 ) .

The  Grand  River  Hospi ta l  in  Kitchener -Water loo ,  Ontar io  ins ta l led  a  new

heat ing  sys tem  that  was  programmed  by  an  in -house  bui ld ing  automat ion

system  technic ian  to  a l ign  the i r  use  with  wing  and  room  occupancy

patterns .  They  were  able  to  reduce  the i r  hospi ta l ’s  energy  consumpt ion  by

16 .5% between  2012  and  2013 ,  resu l t ing  in  $850 ,000  of  cost  sav ings  and

el iminat ing  1 ,201  tonnes  of  greenhouse  gas  emiss ions  (26 ) .

Reducing  energy  use  in  low  occupancy  locat ions  with in  hospi ta l s  i s  another

encourag ing  opportuni ty  to  minimize  consumpt ion :

I t  i s  a lso  important  to  ta rget  energy  in tens ive  fac i l i t ies  with in  hospi ta l s ,  such

as  operat ing  rooms  (ORs ) .  The  contro l  of  env i ronmenta l  parameters  such  as

temperature ,  a i r f low ,  and  humidi ty  with in  ORs  can  be  very  energy  in tens ive ,

but  i s  not  necessary  when  they  are  not  in  use .  In  fact ,  an  est imat ion  of

Canadian  nat iona l  OR  occupancy  ra tes  dur ing  the  years  of  2013 –2014  found

that  Canadian  ORs  were  not  occupied  by  pat ients  or  being  prepared  and

cleaned  30% of  the  t ime  between  the  hours  of  8  a .m .  and  4  p .m .  (Canadian

Inst i tute  fo r  Heal th  In format ion ,  2015 )  (27 ) :

CASE  STUDY
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Heal thcare  fac i l i t ies  produce  l a rge  amounts  of  waste ,  and  much  of  i t  requi res

spec ia l  handl ing  due  to  tox ic ,  chemica l ,  and  rad ioact ive  contaminat ion  (F igure

3 ) .  However ,  i t  i s  est imated  that  85% of  hospi ta l  generated  waste  i s  non - tox ic ,

and  does  not  requi re  energy  in tens ive  processes  to  be  disposed  of ,  such  as

inc inerat ion  fo r  biohazardous  waste  (30 ) .  In i t ia t i ves  centered  around  the  three

“R ”s ,  reduce ,  ruse ,  and  recyc le ,  can  decrease  tota l  waste  product ion ,  diver t

waste  f rom  l andf i l l ,  and  minimize  the  amount  of  waste  that  requi res  energy

intens ive  process ing .

Develop  energy  reduct ion  pol ic ies  in  conjunct ion  with  hospi ta l

admin is t rat ion  through  green  teams ,  inc luding  env i ronmenta l l y

pre fer red  purchas ing ,  sourc ing  of  renewable  energy ,  and  ef f ic ient

engineer ing  des igns .

Create  hospi ta l  educat ion  resources  to  encourage  s ta f f  to  act ive ly

par t ic ipate  in  energy  use  reduct ion ,  inc luding  deve loping  energy

reduct ion  campaigns  such  as  plac ing  “Turn -me -of f ”  reminder  s t ickers  fo r

l ight  swi tches  and  computers .

Purchase  and  ins ta l l  motion  sensors  to  turn  of f  l ights  in  in f requent ly -

used  locat ions .

Contr ibute  to  funding  the  swi tch  to  energy  ef f ic ient  LED  l ight ing .

Develop  ‘power  down ’  programs  to  turn  of f  or  turn  down  a l l  OR  l ights ,

anaesthes ia ,  l ights ,  vent i la t ion ,  and  equipment  not  in  cur rent  use  such

as  dur ing  the  middle  of  the  night  or  on  weekends .
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3 .4 .  Waste ,  Pollution ,  and
Toxin  Management

A  green  in i t ia t i ve  at  Prov idence  St .  Peter  Hospi ta l  in  Washington  s tate  was

able  to  reduce  energy  use  in  i t s  ORs  by  reduc ing  i t s  vent i la t ion  sys tem

output  by  60% dur ing  the  t imes  when  they  were  unoccupied  (28 ) .  

A  s imi la r  ef for t  in  the  Vancouver  Genera l  Hospi ta l  found  that  turn ing  of f

the  vent i la t ion  sys tems  in  unused  operat ing  rooms  in  the  middle  of  the

night  or  on  weekends  cut  the i r  energy  use  by  hal f  (29 ) .

CASE  STUDY
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FIGURE  4 :  TYPES  OF  WASTE  PRODUCED  IN  HEALTHCARE

FACIL IT IES .
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3 .4 .1  Operating  Room  Waste

I t  i s  est imated  that  the  operat ing  rooms  are  respons ib le  fo r  between  one -

quarter  and  one  hal f  of  a l l  waste  produced  in  hospi ta l s  (31 ) .  There  are  many

opportuni t ies  fo r  reduc ing  OR  waste  and  greening  ORs  in  genera l ,  as

summar ized  in  these  exce l lent  rev iews  (32 -34 ) .

A )  RECYCLING

A  l a rge  amount  of  operat ing  room  waste  has  been  shown  to  be  recyc lab le ,

part icu lar l y  dur ing  the  pre -operat i ve  set  up  per iod ,  as  surg ica l  ins t ruments

and  too ls  are  removed  f rom  the i r  s ter i le  packaging .  This  has  been  establ i shed

across  the  surg ica l  serv ices .  Of  the  preoperat i ve  waste  produced  in

oto la ryngology -head  and  neck  surgery  and  orthopedic  operat i ve  procedures ,

89 .7% and  74% was  found  to  be  recyc lab le  respect ive ly  (35 -36 ) .  An  analys i s  of

OR  waste  generated  f rom  237  operat ions  per formed  over  one  week  at  the

Western  Hospi ta l ,  Melbourne ,  Aust ra l ia  found  that  only  258  kg  (55%) of  the  517

kg  of  recyc lab le  waste  generated  was  proper ly  recyc led  (37 ) .
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B )  REDUCING

Improv ing  waste  segregat ion  between  biohazardous  and  normal  so l id  waste  i s

a  s ign i f icant  opportuni ty  fo r  reduc ing  the  ecolog ica l  footpr int  of  operat ing

rooms .  Dispos ing  of  biohazardous  waste  requi res  inc inerat ion  processes  that

consume  s ign i f icant ly  more  energy ,  cost  10  t imes  than  normal  so l id  waste

disposa l ,  and  re lease  diox ins ,  tox ic  chemica ls  that  are  harmful  to  human  and

env i ronmenta l  heal th  (40 ) .  A  case  s tudy  ident i f ied  that  up  to  92% of  waste

disposed  through  the  biohazardous  s t ream  was  found  to  be  nonhazardous  (41 ) .

Ev idence  suggests  that  th i s  inappropr iate  s t reaming  of  waste  i s  re lated  to  l ack

of  heal thcare  profess iona l  awareness  in  what  waste  should  be  cons idered

biohazardous  (32 ) :

A  quarter  of  waste  generated  f rom  ORs  was  found  to  be  assoc iated  with

anesthes ia ,  of  which  58% i s  recyc lab le  (38 ) .  However ,  a  recent  nat iona l  survey

adminis tered  to  the  members  of  the  Canadian  Anesthes io log is t s ’  Soc iety  found

that  only  30 .2% of  respondents  recyc led  at  work  (39 ) .  Encourag ingly ,  th i s  same

study  found  that  97 .5% of  anaesthes io log is t s  are  wi l l ing  to  recyc le  at  work  and

69 . 1% of  respondents  ind icated  an  in terest  in  obta in ing  fu r ther  educat ion  on

the  top ic  (39 ) .

The  Green  Operat ing  Room  Committee  at  the  Caro l inas  Medica l  Centre

(CMC )  reduced  the  amount  of  waste  placed  in to  red  biohazardous  waste

co l lect ion  bags  by  75%,  amount ing  to  cost  sav ings  of  $60 ,000  USD

annual l y ,  af ter  observ ing  that  OR  s ta f f  were  throwing  away  any  i tem  that

touched  a  pat ient  in to  these  red  bags .  They  achieved  th i s  through

educat iona l  programming  and  s t rateg ic  placement  of  smal le r

b iohazardous  bins  in  corners  of  operat ing  rooms ,  fu r ther  f rom  genera l

waste  bins  (42 ) .

Another  in terest ing  opportuni ty  to  reduce  waste  product ion  and  energy  use  i s

through  ta rget ing  overage .  This  descr ibes  unused  surg ica l  suppl ies  that  are

discarded  or  must  be  res ter i l i zed  af ter  use .  Personal iz ing  surg ica l  packs  to

surgeon  preferences  can  s ign i f icant ly  decrease  overage :

Personal iz ing  surg ica l  packs  at  the  Univers i ty  of  Minnesota  Medica l  Center

resu l ted  in  a  cost  sav ings  of  $81 ,278  and  divers ion  of  5332  pounds  of  waste

(28 ,42 ) .

CASE  STUDY
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C )  REUSING

Many  opportuni t ies  ex i s t  fo r  rep lac ing  s ing le  use  with  reusable  i tems  in

operat ing  roms .  Examples  inc lude  washable  l inens ,  r ig id  conta iners  ins tead  of

s ter i le  plast ic  wrap ,  reusable  gel  padding ,  and  re f i l lab le  sharps  conta iners  (33 ) :

An  in t r igu ing  example  i s  the  “Gloves  are  of f ”  campaign  that  was

implemented  at  Great  Ormond  Street  Hospi ta l  in  England .  Through

tra in ing ,  awareness ,  and  engagement ,  th i s  program  reduced  glove  use  by

21  tonnes  in  ten  months ,  sav ing  £90 ,000 .  With in  a  year  of  the  program ’s

launch ,  glove  use  was  decreased  by  one  th i rd ,  or  a  tota l  of  3 .7  mil l ion  non

ster i le  gloves  per  year  (44 ) .

Each  type  of  in i t ia t i ve  to  reduce  waste  in  operat ing  rooms  can  be  adapted  to

the  res t  of  the  hospi ta l .  Close  observat ion  of  any  ward  or  department  can

ident i f y  i tems  that  can  be  reused ,  that  are  f requent ly  discarded  improper ly ,  or

for  which  overuse  occurs :

The  Univers i ty  of  Mary land  Medica l  Center  diver ted  138 ,748  pounds  of

waste  in  2010  by  us ing  reusable  l inens ,  sav ing  $38 ,000  in  waste  haul ing

costs  (28 ) .

3 .4 .2  Non-Operating  Room  Waste

F ina l l y ,  pharmaceut ica l  waste  const i tutes  a  s ign i f icant  port ion  of  tox in

product ion  by  the  heal thcare  sys tem .  Proper  disposa l  of  unused  drugs  i s

essent ia l  to  decrease  pharmaceut ica l  contaminat ion  of  our  water  sys tems .

Work ing  with  pharmacy  and  nurs ing  teams  to  ensure  drug  disposa l  sys tems  are

opt imized  i s  an  exce l lent  pro ject  idea  fo r  heal thcare  s tudents .

CASE  STUDY
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The  food  that  pat ients  eat  whi le  in  hospi ta l  not  only  has  the  potent ia l  to

contr ibute  to  the i r  heal ing  process  but  a lso  sets  an  example  fo r  what  they

should  be  eat ing  once  they  are  discharged .  Promot ing  the  procurement  of

hea l thy  and  susta inable  food ,  a longs ide  s t rateg ic  food  waste  management

programs ,  i s  essent ia l  to  greening  heal thcare  fac i l i t ies .  An  in ternat iona l

commiss ion  of  37  sc ient i s t s  f rom  16  countr ies  descr ibe  a  'Planetary  Heal th  Diet ’

that  maximizes  human  heal th  as  wel l  as  env i ronmenta l  susta inabi l i t y  (45 ) .

Widespread  adopt ion  of  th i s  ‘Planetary  Heal th  Diet ’  has  been  est imated  to

prevent  10 .9 - 1 1 .6  mil l ion  premature  deaths  re lated  to  c l imate  change  per  year

in  addi t ion  to  the  l i ves  that  are  saved  medica l l y  (46 ) .

Develop  educat iona l  programs  to  reduce  the  overuse  of  disposable

i tems  such  as  personal  protect i ve  equipment .

Audi t  OR  waste  s t reams  and  deve lop  educat iona l  programs  to  help  OR

sta f f  cor rect ly  ident i f y  recyc lab le ,  normal  so l id ,  and  biohazardous  waste

and  proper ly  dispose  of  these  dis t inct  waste  s t reams .

Cons ider  consul t ing  th i s  exce l lent  implementat ion  module  deve loped

by  Pract ice  Greenheal th :  Implementat ion  Module :  Medica l  Plast ics

Recyc l ing  in  the  OR .

Purchase  and  place  recyc l ing  bins  with  obv ious  and  educat iona l

labe l l ing :  

In  OR  su i tes ,  in  more  convenient  locat ions  than  biohazardous  waste

bins .

At  a l l  nurs ing  s tat ions .

At  any  locat ions  with  a  pr inter ,  ensur ing  there  are  s igns

d i f fe rent iat ing  these  bins  f rom  conf ident ia l  document  shredding

bins .

Purchase  reusable  equipment  to  rep lace  s ing le -use  i tems  (e .g .  l inens ,

sharps  conta iners ,  and  r ig id  supply  conta iners  in  operat ing  rooms ) .

Develop  personal ized  surgeon  packs  to  decrease  overage  in  operat ing

rooms .  The  same  can  be  done  fo r  any  f requent ly  used  supply  k i t  in  other

wards  and  departments .

Ident i f y  and  partner  hospi ta l s  with  s ing le -use  i tem  reprocess ing

companies .

Develop  or  pi lot  a  drug  disposa l  program  in  a  hospi ta l  or  ind iv idua l

ward .
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3 .5 .  Food ,  Food  Waste ,  and
Water
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The  Planetary  Heal th  Diet  recommends  a  dramat ic  reduct ion  of  global  red

meat  consumpt ion  by  at  l east  50% and  a  2 - fo ld  increase  in  overa l l

consumpt ion  of  l egumes ,  nuts ,  f ru i t s  and  vegetables .  These  recommendat ions ,

which  are  a l igned  with  the  2019  Canadian  Food  Guide ’s  Eat  Wel l  Plate ,  are

intended  to  address  the  detr imenta l  env i ronmenta l  impact  of  the  meat

indust ry  (47 ) .  For  example ,  recent  research  has  shown  that  animal  products  are

respons ib le  fo r  72  to  78% of  global  agr icu l tura l  emiss ions  (48 ) .  Many  hospi ta l s

have  s tar ted  implement ing  programs  to  reduce  meat  consumpt ion :

The  Montef io re  Heal th  System  in  New  York  deve loped  heal th ier  and  more

susta inable  hospi ta l  menus  of fe r ing  more  plant -based  opt ions ,  educated

pat ients  on  the  heal th  benef i t s  of  a  plant -based  diet  us ing  posters  and

brochures ,  and  held  weekly  fa rmer ’s  markets  featur ing  loca l l y -sourced  food

for  sa le ,  cook ing  demonst rat ions ,  and  in format ion  about  s tor ing  and

prepar ing  ingredients  (49 ) .

In  2014 ,  Johns  Hopkins  Hospi ta l  adopted  the  “ l ess  meat ,  better  meat ”

s t rategy ,  which  a l lowed  the  hospi ta l  to  reduce  the i r  meat  purchas ing  by

15% and  re invest  the i r  sav ings  in to  procur ing  heal th ier ,  more  susta inably

produced  meats  (50 ) .

Addit iona l l y ,  up  to  50% of  food  served  at  heal thcare  ins t i tut ions  i s  thought  to

be  discarded  (51 ) .  Organic  waste  f rom  heal thcare  fac i l i t ies  const i tutes  an

est imated  17% of  tota l  waste  produced ,  yet  as  l i t t le  as  2% of  i t  i s  recyc led  or

composted  (52 ) .  On  or  of f -s i te  compost ing  i s  essent ia l  to  diver t  food  waste

f rom  l andf i l l :

St .  Michael ’s  hospi ta l  in  Toronto  has  diver ted  264  tonnes  of  organic  waste

to  externa l  compost ing  fac i l i t ies  each  year ,  account ing  fo r  24% of  i t s

recyc lab le  waste  produced  (52 ) .

Water  conservat ion  i s  another  important  ta rget  fo r  greening  heal thcare .

Awareness  campaigns  to  reduce  water  consumpt ion  amongst  s ta f f  have  a

s ign i f icant  abi l i t y  to  decrease  tota l  water  usage  in  heal thcare  fac i l i t ies .  Other

potent ia l  in tervent ions  are  the  ins ta l la t ion  of  low  f low  and  water  conserv ing

plumbing  sys tems ,  re f i l lab le  water  bott le  s tat ions ,  and  engineer ing  water

conserv ing  i r r igat ion  sys tems  fo r  l awns  and  l andscaping :

CASE  STUDY

CASE  STUDY
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Kingston  Heal th  Sc iences  Center  was  awarded  the  Ontar io  Heal th

Assoc iat ion  Water  Conservat ion  and  Protect ion  Award  award  fo r  ins ta l l ing

water  conserv ing  plumbing  and  faucet  sys tems  that  reduced  tota l  water

usage  by  25% (53 ) .

St .  Peter  Hospi ta l  in  Olympia ,  Washington  upgraded  to  water -conserv ing

steam -s ter i l i zat ion  uni ts  and  water - f ree  anesthes ia  gas  pumps ,  and

modi f ied  many  other  capi ta l  i tems  to  save  5 .9  mil l ion  gal lons  of  water  or

$ 140 ,000  per  year  (54 ) .  

The  Santa  Rosa  Memor ia l  Hospi ta l  in  Cal i fo rn ia  phased  out  s ing le -use

water  bott les  at  cater ing  events ,  pat ient  areas ,  and  nurs ing  uni ts ,  and

saved  the  hospi ta l  $66 ,000  annual l y  (55 ) .

Star t  a  community  garden  at  a  hospi ta l .

Develop  campaigns  in  hospi ta l  cafeter ias  and  din ing  areas  expla in ing

the  heal th  benef i t s  of  a  plant -based  diet  and  the  updated  2019

Canadian  Food  Guide .

Advocate  fo r  the  increased  representat ion  of  f resh  produce  as  wel l  as

nutr i t iona l l y -dense  and  minimal ly -processed  foods  on  hospi ta l  menus .

Host  fa rmers  markets  with  loca l  organizat ions  to  increase  the

ava i lab i l i t y  of  loca l l y -sourced  organic  and /or  f resh  produce .

Recommend  your  hospi ta l  adminis t rat ion  to  s ign  onto  the  Cool  Food

Pledge  (https : / /www .cool foodpledge .org /overv iew ) .

Improve  the  compost ing  of  food  waste  di rect ly  in  heal thcare  fac i l i t ies

through  plac ing  compost  bins  and  partner ing  with  compost  companies .

Replace  disposable  dishes  in  cafeter ias  with  compostable  or  recyc lab le

opt ions .

Ins ta l l  mult i -s t ream  waste  disposa l  sys tems  in  s t rateg ic  locat ions  (e .g .

cafeter ias ,  pat ients  lounges )  with in  hospi ta l s .

ENVIRONMENTALLY-SUSTAINABLE FOOD

FOOD WASTE REDUCTION

CASE  STUDY

POTENTIAL  HEALTHCARE  STUDENT
QUALITY  IMPROVEMENT  PROJECTS

https://www.coolfoodpledge.org/overview
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Advocate  fo r  water  conserv ing  plumbing  and  capi ta l  i tems  as  part  of

your  hospi ta l ’s  green  team .

Ins ta l l  water  bott le  f i l l ing  s tat ions  to  reduce  the  use  of  s ing le -use  water

bott les .

Developing  campaigns  to  ra i se  water  awareness  amongst  hospi ta l  s ta f f .

This  inc ludes  reduc ing  personal  water  use  and  report ing  l eak ing  faucets .

WATER CONVERSATION

ADDITIONAL  RESOURCES :

LeanPath  Webs i te :  https : / /www . l eanpath .com /about / .  A  company  that  works

with  medica l  fac i l i t ies  to  reduce  food  waste .

Heal thcare  without  Harm :  “Heal thy  Food  in  Heal th  Care ”  In i t ia t i ves  Home

Page :  https : / /noharm -uscanada .org / i s sues /us -canada /heal thy - food -heal th -

care

3 .6 .  Transportation

In  2018 ,  t ransportat ion  was  respons ib le  fo r  25% of  Canadian  greenhouse  gas

emiss ions .  This  was  second  only  to  the  oi l  and  gas  indust ry  i t se l f  at  26% (56 ) .

Programs  that  promote  c l imate - f r iendly  t ransportat ion ,  or  e l iminate  the  need

for  t ransportat ion  a l together  amongst  s ta f f  and  pat ients ,  can  contr ibute  to

decreas ing  heal thcare  emiss ions .  Hospi ta l s  should  a lso  be  act ive ly  promot ing

the  use  of  zero -emiss ions  vehic les  by  prov id ing  charg ing  s tat ions  fo r  use  at

the i r  fac i l i t ies .

The  Vancouver  Genera l  Hospi ta l  Cyc l ing  Center  prov ides  an  exce l lent

indoor  bicyc le  park ing  and  change  fac i l i t y  fo r  s ta f f  to  use .  Of  note ,  the

need  fo r  an  in i t ia t i ve  l i ke  th i s  was  ident i f ied  through  a  s ta f f  survey  (57 ) .

CASE  STUDY

https://www.leanpath.com/about/
https://noharm-uscanada.org/issues/us-canada/healthy-food-health-care
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Reducing  the  need  fo r  pat ient  t ransport  can  be  a lso  achieved  through

te lehea l th  plat forms .  I t  has  been  est imated  that  te lemedic ine  appointments

can  decrease  emiss ions  by  40 -70  percent  when  compared  to  commutes  to

appointments  with  s ing le  occupancy  vehic les  (58 ) .  In  addi t ion ,  te lemedic ine

can  lower  costs  fo r  pat ients  by  e l iminat ing  commutes  and  potent ia l

opportuni ty  costs  of  missed  work ,  and  expand  access  to  heal thcare ,

part icu lar l y  in  underserved  and  remote  communit ies  (59 -60 ) .  The  COVID - 19

pandemic  has  resu l ted  in  a  l a rge  sh i f t  of  heal thcare  to  v i r tua l  v i s i t s .  Phys ic ians

and  heal thcare  s tudents  should  be  encouraged  to  cont inue  us ing  these

plat forms  post -pandemic  when  feas ib le  and  c l in ica l l y -sa fe .

Contr ibute  to  funding  the  const ruct ion  of  locked  or  indoor  bicyc le

s torage  fac i l i t ies .

Coord inate  ‘Take  the  s ta i r s  campaigns ’  by  post ing  creat ive  s igns  in

s ta i rwel l s  or  paint ing  heal th  in format ion  (such  as  ca lor ies  burned )  on

sta i r s  themselves .

Campaign  to  discourage  id l ing  by  post ing  s igns  in  park ing  lo ts  and  at

drop -of f  locat ions .

Promote  te lehea l th  by  encourag ing  s ta f f  phys ic ians  to  of fe r  te lehea l th

serv ices  when  i t  i s  sa fe  and  feas ib le  fo r  pat ient  care  to  do  so .

Work  with  hospi ta l  adminis t rat ion  and /or  green  teams  to  const ruct  zero -

emiss ion  vehic le  charg ing  s tat ions  in  hospi ta l  park ing  lo ts .

POTENTIAL  HEALTHCARE  STUDENT
QUALITY  IMPROVEMENT  PROJECTS



4 .  CHOOSING  GREENER
HEALTHCARE  PRACTICES
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Inha ler -del i vered  cort icostero ids  and  bronchodi la tors  genera l l y  come  in  two

forms ,  metered  dose  inha lers  (MDIs )  and  dry -powdered  inha lers  (DPIs ) ,  with

s imi la r  c l in ica l  and  cost -ef fect i veness .  A  recent  assessment  suggests  that

phys ic ians  genera l l y  have  no  preference  between  MDIs  and  DPIs  and  that

pat ients  prefer  dev ices  that  are  “s imple  and  easy  to  fo l low "  (61 ) .  However ,  MDIs

are  an  important  contr ibutor  to  heal thcare ’s  c l imate  footpr int ;  3 . 1% of  the

carbon  footpr int  of  the  Engl i sh  Nat iona l  Heal th  Serv ice  has  been  est imated  to

be  assoc iated  with  the  use  of  MDIs  (62 ) .  Research  has  shown  that  MDIs

produced  20 –30  t imes  l a rger  carbon  footpr ints  than  the  DPIs ,  a  di f fe rence

large ly  att r ibutable  to  the  hydrof luorocarbon -based  propel lant  used  in  MDIs

(63 ) .  Taken  together ,  DPIs  should  be  prefer red  to  MDIs  fo r  the  maintenance

therapy  of  asthma  or  COPD ,  but  any  dec is ion  to  s tar t  or  change  to  a  DPI  must

be  conducted  in  accordance  with  a  shared  dec is ion -making  f ramework  (64 ) .

This  ev idence -based  dec is ion  a id  fo r  pat ients  with  asthma  deve loped  by  the

Uni ted  Kingdom ’s  Nat iona l  Ins t i tute  of  Heal th  and  Care  Exce l lence  (NICE )  can

help  you  se lect  the  most  su i tab le  inha ler  modal i ty  with  your  pat ients  (65 ) .

4 .1 .  Choose  dry-powdered  inhalers  over
metered-dose  inhalers  in  the  maintenance
therapy  of  obstructive  lung  disease

Some  anaesthet ic  gases  used  fo r  surg ica l  procedures  are  a lso  potent

greenhouse  gases ,  and  are  of ten  vented  in to  the  outs ide  community  f rom

Canadian  hospi ta l s .  Research  has  shown  that  desf lurane  has  an  atmospher ic

l i fe t ime  of  21  years  and  t raps  15 -20  t imes  more  heat  than  other  anaesthet ic

gases  such  as  i so f lurane  and  sevof lurane  (66 -67 ) .  Canadian  hospi ta l s  could

rest r ic t  the  use  of  desf lurane  and  ni t rous  ox ide  anesthet ic  gases  only  to  cases

where  they  wi l l  s ign i f icant ly  benef i t  pat ients  re lat i ve  to  a l ternat ive  anaesthet ic

formulat ions .

4 .2 .  Isoflurane  and  sevoflurane  should  be
favoured  to  desflurane  use  for  surgical
anaesthesia

https://www.nice.org.uk/guidance/ng80/resources/inhalers-for-asthma-patient-decision-aid-pdf-6727144573
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The  user - f r iendly  smartphone  appl icat ion  ava i lab le  in  both  Andro id  and  iOS

formats ,  “Anaesthet ic  Impact  Calcu lator ” ,  deve loped  by  the  Assoc iat ion  of

Anaesthet i s t s  can  be  used  to  per form  rea l - t ime  ca lcu lat ions  on  the  carbon

footpr int  and  cost  of  the  chosen  inha led  anaesthet ic  and  demonst rate  the

di f fe rent ia l  impact  of  choos ing  di f fe rent  gases  and  lower  gas  f lows  (68 ) .

Campaigns  to  encourage  use  of  th i s  “Anaesthet ic  Impact  Calcu lator ”  could

help  anaesthes io log is t s  better  v i sua l ize  the  env i ronmenta l  impacts  of  the i r

cho ices  dur ing  cases  and  may  encourage  lower  anaesthet ic  gas  f lows  and

reduced  ut i l i zat ion  of  desf lurane  dur ing  procedures .  Also ,  improved  uptake  of

anesthet ic  gas  capture  and  reut i l i zat ion  in  hospi ta l s  around  Canada ,  such  as

the  partnersh ip  between  the  Univers i ty  Heal th  Network  in  Toronto  and  Blue -

Zone  Technolog ies ,  can  a lso  fu r ther  reduce  the  ecolog ica l  impacts  of

anesthet ic  care  and  the  costs  of  purchas ing  of  anesthet ic  gas  products  (69 ) .



I t  i s  abso lute ly  normal  to  be  pass ionate  about  c l imate  act ion  but  unsure  of

what  i s  needed  to  success fu l l y  implement  a  greening  heal thcare  in i t ia t i ve .  In

fact ,  i f  you  are  l i ke  most  of  us ,  you  may  not  even  know  where  to  s tar t .  However ,

greening  heal thcare  does  not  have  to  be  compl icated ,  espec ia l l y  i f  act ions  are

taken  to  ident i f y  l i ke -minded  a l l ies ,  per form  a  needs  assessment  to  propose  a

so lut ion  that  spec i f ica l l y  addresses  an  observed  problem ,  and  seek  out

co l leagues  and  hospi ta l  adminis t rators  who  are  wel l  pos i t ioned  to  fac i l i ta te

the  changes  you  a im  to  make .  In  th i s  sect ion ,  we  hope  to  show  you  how  to

implement  an  impact fu l  greening  heal thcare  pro ject  in  f i ve  s imple  s teps .

When  s tar t ing  a  greening  heal thcare  pro ject ,  i t  i s  important  to  re f lect  on  your

mot ivat ions  and  expectat ions ;  know  why  you  are  doing  th i s  and  what  you  hope

to  get  out  of  i t .  Ef fect i ve  c l imate  act ion  needs  to  be  centered  on  soc ia l  jus t ice ,

as  c l imate  change  disproport ionate ly  impacts  Ind igenous ,  Black  and  other

rac ia l i zed  bodies  (70 ) .  This  i s  cer ta in ly  re lated  to  the  fact  that  heav i l y

po l lut ing  in f ras t ructure  tends  to  be  c lustered  near  communit ies  of  colour ,  and

that  the  l and  fundamenta l  to  the  heal th  of  Ind igenous  peoples  i s  being

undermined  by  cont inued  indust r ia l  consumpt ion  and  explo i tat ion  (71 -72 ) .

Thus ,  a l l  recovery  ef for ts  must  pr ior i t i ze  equi ty  and  seek  to  address  s t ructura l

and  sys temic  rac i sm .  

5 .  STEPS  TO  MOBILIZE  EFFECTIVELY
FOR  GREENER  HEALTHCARE
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5 .1 .  Motivate  yourself  and  ensure  that
social  justice  lies  at  the  heart  of  your
climate  action

FIGURE  5 :  5  STEPS  TO  MOBILIZE  EFFECTIVELY  FOR

GREENING  HEALTHCARE
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Remember  that  the  ef fects  of  reduc ing  the  env i ronmenta l  footpr int  of  our

hea l thcare  sys tem  are  threefo ld :  not  only  are  you  contr ibut ing  to  mit igat ing

c l imate  change  and  re juvenat ing  our  env i ronment ,  but  you  wi l l  a lso  be

reduc ing  heal th  inequi t ies  and  advanc ing  the  heal th  and  res i l ience  of  our

communit ies .  These  l a t te r  two  points  are  what  wi l l  incent iv i se  hospi ta l

s takeholders  to  work  with  you  towards  greener  heal thcare ,  so  don ’ t  fo rget  to

constant ly  emphas ize  and  reemphas ize  them .

THOUGHTS  TO  CONSIDER :

Establ i sh  unique  personal  goals  fo r  engaging  in  your  greening

heal thcare  pro ject .  Know  that  your  work  may  be  a  spr ingboard  of f  which

you  are  able  to  act  as  an  env i ronmenta l  advocate  throughout  your

career .

Heal thcare  ins t i tut ions  want  to  work  with  you .  Most  fac i l i t ies  are  eager

to  adver t i se  the i r  success  s tor ies  in  reduc ing  c l imate  impact ,  and  hav ing

these  pro jects  completed  by  heal thcare  s tudents  only  adds  to  the

pra i se .

Most  heal thcare  fac i l i t ies  a l ready  have  the  personnel ,  motivat ion ,  and

capac i ty  to  reduce  the i r  env i ronmenta l  impact .  However ,  change  i s

o f ten  rea l i zed  s lowly .  You  can  be  the  f ina l  push  that  acce lerates  the

hea l thcare  ins t i tut ion  towards  susta ined  greening  heal thcare  act ion .

Many  of  us  are  set t le rs  on  the  unceded  t rad i t iona l  te r r i to r ies  of  our

Indigenous  communit ies .  Cons ider  how  you  can  pr ior i t i ze  the  long -held

Indigenous  concept ions  of  planetary  heal th  and  ways  of  knowing

centered  on  the  in terconnectedness  of  a l l  l i v ing  th ings  in to  your  work .

This  can  s tar t  by  reading  these  pract ica l  recommendat ions  fo r

integrat ing  Ind igenous  knowledge  sys tems  in to  susta inable  heal thcare

(73 ) .

In form  yourse l f  on  env i ronmenta l  rac i sm  and  how  to  conf ront  i t  (74 ) .

This  can  s tar t  by  reading  Dr .  Waldron ’s  book  that  explores  the  impacts

of  env i ronmenta l  rac i sm  on  Ind igenous  and  Black  communit ies  in

Canada ,  T h e r e ' s  S o m e t h i n g  I n  T h e  W a t e r ,  or  by  watching  i t s

accompany ing  f i lm  vers ion  (75 ) .  Cons ider  how  you  can  bui ld  a  diverse

team  that  invo lves  rac ia l i zed  vo ices  typ ica l l y  under - represented  in  the

c l imate  act ion  discourse .

https://www.tandfonline.com/doi/abs/10.1080/0142159X.2020.1791320?journalCode=imte20


Work ing  in  teams  of fe rs  unique  advantages  in  pool ing  and  complement ing  the

unique  sk i l l s  and  diverse  perspect ives  held  by  each  team  member .  This  i s

par t icu lar l y  important  in  the  context  of  greening  heal thcare  pro ject  teams ,

that  wi l l  l i ke ly  cons i s t  of  heal thcare  s tudents  at  di f fe rent  s tages  of  the i r

educat ion .  For  example ,  increased  c l in ica l  exper ience  by  more  sen ior  s tudents

may  be  better  su i ted  fo r  idea  generat ion ,  whereas  jun ior  s tudents  may  have

the  t ime  and  f lex ib i l i t y  conducive  to  conduct ing  greening  heal thcare  pro jects .

Bui ld  your  unique  team  cul ture .  Establ i sh  a  col lect i ve  ident i ty  by  tak ing

t ime  dur ing  your  f i r s t  team  meet ing  to  name  your  team  and  i f  re levant ,

suggest  potent ia l  logo  des igns .  

Set  expectat ions  through  an  in formal  team  agreement  which  c lear ly

ar t icu lates  group  goals ,  va lues  and  norms .  This  should  a lso  out l ine

communicat ion  and  report ing  channels  as  wel l  as  profess iona l

accountabi l i t y  re lated  to  attendance  and  behav iour .  As  the  pro ject  may

evolve  over  t ime ,  cons ider  rev i s i t ing  th i s  group  expectat ions  document

i te rat i ve ly .

Decide  upon  and  delegate  your  key  ro les  (examples  inc lude  the

leader / fac i l i ta tor ,  recorder ,  pr ior i t i zer ,  and  t ime  keeper ) .  As  the  pro ject

may  evo lve  over  t ime ,  cons ider  rev i s i t ing  these  ro les  and  the i r

de legat ions  i te rat i ve ly .  

Establ i sh  a  tentat i ve  but  c lear  t imel ine  inc luding  short - te rm  and  long -

te rm  outcome  object i ves .  

Prepare  and  care fu l l y  record  meet ing  minutes  documents .  Cons ider

set t ing  as ide  1 -2  minutes  at  the  end  of  each  team  meet ing  to  re f lect  on

the  meet ing  and  give  space  fo r  part ic ipants  to  make  suggest ions  to

improve  future  meet ings .
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5 .2 .  Set  up  a  team  environment
conducive  to  success

THOUGHTS  TO  CONSIDER :



Greening  heal thcare  may  not  be  of ten  ta lked  about  in  break  rooms  or  between

pat ients .  Without  you  knowing  i t ,  other  heal thcare  prov iders  and  hospi ta l  s ta f f

a t  your  ins t i tut ion  may  have  a  greening  heal thcare  pro ject  ongoing  or  be

interested  in  work ing  with  you  on  one .  In  addi t ion ,  you  wi l l  need  to  earn  buy -

in  f rom  cer ta in  key  hospi ta l  s takeholders  to  make  any  in i t ia t i ve  poss ib le .

Ident i f y ing  a  diverse  group  of  a l l ies  i s  key  to  conduct ing  an  ef fect i ve  and  long -

l as t ing  greening  heal thcare  pro ject .

Does  your  ins t i tut ion  have  a  green team ?  I f  so ,  these  wi l l  be  your

people .  I f  not ,  cons ider  making  one  with  the  a l l ies  ident i f ied  in  the

subsequent  points !  Ensure  that  your  green  team  i s  advocat ing  fo r  and

implement ing  the  pract ices  and  pol ic ies  highl ighted  above .

Who  i s  making  green  changes  to  the i r  pract ice  a l ready ?  For  example ,

take  note  of  a  nurse  who  goes  the  ext ra  mile  to  recyc le  or  the  doctor

who  i s  reduc ing  the i r  prescr ib ing  of  metered  dose  inha lers .

What  green  pro jects  are  a l ready  underway  at  your  hospi ta l ,  and  who  i s

lead ing  them ?  These  may  be  publ i shed  onl ine  (see  the  fo l lowing

example  f rom  Hami l ton  Heal th  Sc iences

https : / /www .hami l tonheal thsc iences .ca /share /env i ronmenta l - impact / )  

Ident i f y  and  map  out  your  s takeholders .  These  are  ind iv idua ls  or  groups

that  are  impacted  or  can  contr ibute  to  your  pro ject .  Create  a

stakeholder  database  of  names ,  emai l s ,  phone  numbers  and  other

contact  in format ion .  

Cons ider  partner ing  with  your  hospi ta l ’s  env i ronmenta l  serv ices  and /or

purchas ing  department .  These  groups  of ten  make  the  bulk  of  dec is ions

that  af fect  an  ins t i tut ion ’s  c l imate  per formance .

Cons ider  an  in formal  survey  to  act ive ly  seek  out  potent ia l  a l l ies  among

the  heal thcare  s ta f f  and  employees  at  your  ins t i tut ion .  This  can  a lso

assess  overa l l  in terest  in  greening  heal thcare  at  the  fac i l i t y .  I f  you  are

able  to  connect  with  a  sen ior  c l in ic ian  and /or  adminis t rator  at  your

inst i tut ion ,  they  can  of ten  help  you  to  dis t r ibute  surveys  and  any  other

market ing  mater ia l .
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5 .3 .  Identify  your  allies

THOUGHTS  TO  CONSIDER :

https://www.hamiltonhealthsciences.ca/share/environmental-impact/


Hol i s t ic  analys i s  of  the  problem  that  your  team  i s  a iming  to  address  i s

essent ia l  to  make  meaningfu l  and  l as t ing  impacts .  In  addi t ion ,  your  proposed

so lut ions  wi l l  have  barr ie rs  and  fac i l i ta tors  to  implementat ion  that  are  spec i f ic

to  the  loca l  mil ieu  of  your  ta rget  heal thcare  ins t i tut ion .  Take  the  t ime  to  e l ic i t

these  context -dependent  var iab les  by  research ing  your  ta rget  ins t i tut ion  and

speak ing  with  i t s  s ta f f .  This  wi l l  help  you  determine  which  greening  in i t ia t i ves

and  so lut ions  are  most  compat ib le  to  your  loca l  context  and  purpose .

Research  your  hospi ta l ’s  5  or  10  year  plan  and  see  i f  there  are  any  broad

inst i tut iona l  susta inabi l i t y  goals  that  your  pro ject  can  a l ign  i t se l f  to .  I f

so ,  highl ight  th i s  plan  when  speak ing  to  hospi ta l  l eadersh ip  or

adminis t rat ion  and  borrow  f rom  the i r  vocabulary .  

Clear ly  def ine  the  problem  and  fo rm  an  expl ic i t  problem  s tatement .

What  i s  the  source  of  c l imate  impact  that  you  are  t ry ing  to  change  and

what  factors  are  contr ibut ing  to  i t ?  Has  anyone  a l ready  taken  any  s teps

to  remedy  the  problem ?  I f  so ,  what  barr ie rs  have  they  faced  and  what

successes  have  they  had ?

Bra instorm  a  spect rum  of  potent ia l  so lut ions .  Speak  to  loca l

s takeholders  and  the  green  team  to  better  unders tand  which  of  these

potent ia l  so lut ions  are  most  feas ib le  to  implementat ion  in  the

inst i tut ion ’s  loca l  context .  

Cons ider  the  feas ib i l i t y  of  your  proposed  so lut ion .  How  much  ind iv idua l

e f for t  f rom  hospi ta l  employees  i s  requi red  to  implement  your  so lut ion ?

When  l ess  ef for t  i s  needed  and  the  impacts  are  eas i l y  apparent ,  your

in i t ia t i ve  i s  more  l i ke ly  to  be  long - l as t ing  and  susta inable .  

Cons ider  the  loca l  context  of  your  proposed  so lut ion .  I f  you  are  aware  of

a  nearby  ins t i tut ion  that  i s  more  green  than  your  ta rget  fac i l i t y ,  you  may

be  able  to  adapt  the i r  pract ices  to  your  own .  This  i s  part icu lar l y  t rue  i f

in i t ia t i ves  re ly  on  externa l  partners ,  such  as  waste  companies .
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THOUGHTS  TO  CONSIDER :

5 .4 .  Perform  a  needs  assessment  to
articulate  your  problem  and  proposed
solution



Qual i ty  Improvement  (QI )  in  heal thcare  i s  an  i te rat i ve  process  by  which  care  i s

cont inuous ly  improved  fo r  pat ients .  Heal th  Qual i ty  Ontar io  (HQO )  s t resses  nine

att r ibutes  of  high  qual i ty  heal th  sys tems ,  of  which  greening  heal thcare

contr ibutes  to  many ,  most  notably  ef f ic iency  and  focus  on  populat ion  heal th

(76 ) .  Please  see  Sect ion  6 :  Resources  and  Helpfu l  L inks  to  rev iew  the  qual i ty

improvement  guide  publ i shed  by  HQO ,  an  exce l lent  resource  around  which  to

model  your  green  qual i ty  improvement  pro jects .  In  accordance  with  the  HQO ’s

“Model  fo r  Improvement , ”  qual i ty  improvement  must  be  centered  on

establ i shed  qual i ty  metr ics ,  as  only  what  i s  measured  can  be  improved .  Thus ,  i t

i s  cruc ia l  to  take  the  t ime  to  re f lect  on  meaningfu l  outcome  measures  that  can

capture  or  est imate  your  impacts  and  i te rat i ve ly  use  those  as  benchmarks  to

measure  your  progress  towards  your  ecolog ica l  susta inabi l i t y  goals .  Keep  in

mind  that  these  outcome  measures  do  not  have  to  be  quant i tat i ve ;  in  fact ,  r ich

qual i ta t i ve  outcome  in format ion  can  be  gleaned  through  in terv iews  and

surveys .  Ef fect i ve  documentat ion  of  impact  can  even  permit  the  publ icat ion  of

your  qual i ty  improvement  ef for ts  in  scholar l y  journa ls .

Set  SMART  Goals  fo r  green  qual i ty  improvement  that  are  Spec i f ic ,

Measurable ,  Atta inable ,  Relevant  and  T ime -Bound .

Determine  potent ia l  qual i ty  outcomes  measures  to  assess  your  impact .

This  wi l l  help  you  quant i f y  change  over  t ime  and  permit  the

compar i sons  of  your  successes  to  others .  These  do  not  only  have  to  be

measured  by  the  resource  you  are  ta rget ing .  Changes  in  att i tudes ,

knowledge ,  and  behav iours  can  be  quant i f ied  too ,  part icu lar l y  through

surveys .  

With  the  spect rum  of  ideas  that  you  have  ident i f ied  in  the  prev ious  s tep ,

conduct  smal l ,  br ie f  pi lots  of  each  of  them  and  assess  the i r  impact  on

your  qual i ty  outcome  measures .  This  i te rat i ve  process  of  rap id  cyc le

improvement  (Plan  →  Do  →  Study  →  Act )  wi l l  help  you  sys temat ica l l y

determine  the  most  su i tab le  green  qual i ty  improvement  approach  fo r

fur ther  deve lopment  and /or  sca le -up  (76 ) .
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THOUGHTS  TO  CONSIDER :

5 .5 .  Approach  your  sustainability
project  with  a  quality  improvement
lens  by  establishing  outcome  metrics
and  constantly  tracking  your  progress
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THOUGHTS  TO  CONSIDER :

Cons ider  quant i f y ing  other  sources  of  c l imate  impact  unre lated  to  your

area  of  focus  such  as  energy  use ,  waste  product ion ,  and  water

consumpt ion .  This  wi l l  help  you  keep  an  eye  and  ear  out  fo r  future

greening  pro jects .

Monitor  the  att i tudes  and  in terests  of  other  hospi ta l  employees  to

engage  in  fu r ther  greening  heal thcare  pro jects .  Your  in i t ia t i ve  may  be  a

mot ivat ion  fo r  other ,  l a rger  green  changes  to  occur .

Ref lect  on  your  work .  Greening  heal thcare  i s  only  one  way  that

c l in ic ians  and  medica l  s tudents  can  decrease  the i r  env i ronmenta l

impact .  Ensure  that  you  are  model l ing  and  incorporat ing  pos i t i ve

env i ronmenta l  change  in to  both  your  personal  and  profess iona l  l i fe ,  and

encourage  pat ients  to  do  the  same .
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CANADIAN  ASSOCIATION  OF  PHYSICIANS  FOR  THE  ENVIRONMENT

Cl imate  Change  Toolk i t  fo r  Heal th  Profess iona ls :

https : / /cape .ca /campaigns /c l imate -heal th -pol icy /c l imate -change - too lk i t - fo r -

heal th -profess iona ls /

CANADIAN  COALITION  FOR  GREEN  HEALTHCARE

A )  Green  Hospi ta l  Scorecard :  https : / /greenheal thcare .ca /wp -

content /uploads /2019 /09 /2019 -Green -Hospi ta l -Scorecard -Survey -Entr ies .pdf

B )  Green  Off ice  Toolk i t :  https : / /greenheal thcare .ca /green -of f ice - too lk i t /

C )  Green  Fac i l i t y  Toolk i t :  https : / /greenheal thcare .ca /ghgwater /

CENTRE  FOR  SUSTAINABLE  HEALTH  SYSTEMS

Susta inabi l i t y  Snapshot  Ser ies :

https : / /www .susta inablehea l thsys tems .ca /snapshot -ser ies

HEALTH  CARE  WITHOUT  HARM

Heal th  Care ’s  Cl imate  Footpr int  Report :  

https : / /noharm -global .org /s i tes /defau l t / f i les /documents -

f i les /5961 /Heal thCaresCl imateFootpr int_092319 .pdf

HEALTH  QUALITY  ONTARIO

Qual i ty  Improvement  Guide :

https : / /www .hqontar io .ca /porta l s /0 /documents /qi /qi -qual i ty - improve -guide -

2012 -en .pdf

UNIVERSITY  OF  WESTERN  ONTARIO

People ,  planet  and  prof i t s :  the  case  fo r  greening  operat ing  rooms :

https : / /www .ncbi .nlm .nih .gov /pmc /ar t ic les /PMC3503903 /

JOINT  POSITION  STATEMENT  TOWARDS  AN  ENVIRONMENTALLY

SUSTAINABLE  HEALTH  SECTOR :

https : / /greenheal thcare .ca /wp -content /uploads /2015 /04 /Jo int -Statement -

CCGHC .pdf

WORLD  HEALTH  ORGANIZATION

Operat iona l  f ramework  fo r  bui ld ing  c l imate  res i l ient  heal th  sys tems :

https : / /www .who . in t /globalchange /publ icat ions /bui ld ing -c l imate - res i l ient -

heal th -sys tems /en /

https://cape.ca/campaigns/climate-health-policy/climate-change-toolkit-for-health-professionals/
https://greenhealthcare.ca/wp-content/uploads/2019/09/2019-Green-Hospital-Scorecard-Survey-Entries.pdf
https://greenhealthcare.ca/green-office-toolkit/
https://greenhealthcare.ca/ghgwater/
https://www.sustainablehealthsystems.ca/snapshot-series
https://noharm-global.org/sites/default/files/documents-files/5961/HealthCaresClimateFootprint_092319.pdf
https://www.hqontario.ca/portals/0/documents/qi/qi-quality-improve-guide-2012-en.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3503903/
https://greenhealthcare.ca/wp-content/uploads/2015/04/Joint-Statement-CCGHC.pdf
https://www.who.int/globalchange/publications/building-climate-resilient-health-systems/en/
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