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Module 2 Environmental Assessment and Hotspots

Carbon Footprint by Marta Santamaria - ESCI
Life Cycle Assessment by Sandra Ceballos Santos - ESCI

Short break

Different types of environmental assessment
MFA of Medicines at the ICU by Jasper Klasen - Erasmus MC
Explanation of IDEMAT LCA tool

Exercise: Environmental assessment of your product
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Different types of environmental assessment
in the healthcare sector
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Spend-based versus activity based
Waste audit
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1. Scope 1, 2, 3
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2. National level
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3. Hospital level
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4. Department level - Material Flow Analysis

MATERIALS
(247.000 kg)
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Other medicine
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PNC (1.690 kg)
PA (1,240 kg)
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MEDICINES
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Seppositories: 0,98 kg 13 by
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DISPOSABLES
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Vive Descaler 154
Dieposable mop 13 k2
Resal (Floors) & ky
Yedlow Wipe & kg

ICU OF ERASMUS

MC 2019

{238,000 kg)

Al solid waste ends up being incinerated as
ether hospital specific waste o a3 hazardous
waste, aetn If products ae uncpened
Curmently fve Tomos on the ICU floor are used
10 stred mioed wasse that is disectly
transfersed 1o ™he pharmatier faciity, As can
e seen from the materksl Now asalys:s, all
sl waste, mhether being treated by the
pharmafiter o not, ends wp being iIncierated.

© Othes medicine ingredients
@ Ethanol 1,377 k)

wm hlone (544 bg)
Citcate Nfydvade (294 )
n bicarbeaste (225 kg)
e monohysate (176 kg)

2em chioride (34 kg)
Sodfium factate (20 kg)

Magnesium chionide erafipcrate (16 kg)

@ Pavscatamsl {14 k)
Chocsheritmeghicanast (12 kg)
Calcam ehdovide dityavate (8 i)

Potassham dihydvogen phasphate (1 k)

e Medicines packaging subcategories

@ Glass amposte 7,630 kg)
a flexible (2,550 k3)

Liquid © Glass risldone (2010 kg)
solution D Pastic anpovle (1200 kg)
A nal ot g}

Plastc spinge (77 k)

@ 2asrer pack (0.9 ky)
ArAl packing (i1 12 kg)

Waste Streams (51.000 kg)

Specific Hospial Waste
(SzZA) (39.400 k)

Sold Fraction
Pharmafiiter (6.580 kg)

Hezardoos Waste (3.910 kg)

Glass waste (1,120 kg)

WASTE PROCESSING
(223.000 kg)

-

72 ook

(46.000 k)

la

Waste
Incineration (3.910 kg)
-

o

Glass Rocycling (1.120kg)

© Liguid medicine products

@ Diiysate (73 960 ky)
© Hassobttios salution (26,512 gy
@ Sodum chladde solnion (12755 kg
Sodham chloode sofbion (8,488 kyy
® Trisodium citate (7.638 ky)
© Duafysate (7.294 by
Lactase risgers 6.331 kg)
Hamoiration soutioe (5.099 kg)
@ Chiaabexidios srisagtic (2,136 kg)
Paracetamol solvoon (1445 hgj
Glceose A infusion (7,176 kg)

© Blotor pack (0,7 4g)
D AbAly packing (01 k)

@ Glass vistdoitie (407 g}
® Sachets (55 kg)

a|ft




108

wegwerp-
handschoenen

57

gaascompressen

Q23

(uitzuig)slangen
en connectoren

9 & ¢ 3

34

infusen met
medicatie

mondkapjes matrasbeschermers
naalden elektrodes
wattenstaafjex\ H wegwerp
en spatels zakken en filters

Products per patient per day

24

. - . - \ -
injectiespuiten & wegwerpjassen

16
m o 11
tmlkjﬂe?leg(gsr'gék ' @

tabletten
en capsules

W
7 bloedbuizen / ‘ afvalzakken 7
p—,
4 trays vo?)4r

wegwerphoezen steriele spullen

3 4] Aa 3

medicijnen tissues
verband, @ ‘ steriel
pleisters en tape water scalpel

_ Delft

Erasmus MC



Waste flows

6%

Municipal waste
incineration
(47.000 kg)

63 8

Hazardous waste
incineration
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(2000 9)

Waste per year. The amounts are based on 2019 procurement data (Browne- Ve Er
Wilkinson et al., 2027). TU Delft 2-0\4,

ICU waste
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ORIGINAL

% . . . . )
Circular material flow in the intensive care =«

unit—environmental effects and identification
of hotspots

Nicole Hunfeld"?'®, Jan Carel Diehl>®, Maarten Timmermann?, Pieter van Exter’, Joris Bouwens®,
Savanna Browne-Wilkinson®, Nine de Planque®® and Diederik Gommers'

© 2022 The Author(s)

Abstract

Purpose: The healthcare sector is responsible for 6-7% of CO, emissions. The intensive care unit (ICU) contributes
to these CO, emissions and a shift from a linear system to a circular system is needed. The aim of our research was to
perform a material flow analysis (MFA) in an academic ICU. Secondary aims were to obtain information and numbers

on mass, carbon footprint, agricultural land occupation and water usage and to determine so-called “environmental
hotspots”in the ICU.

Methods: A material flow analysis was performed over the year 2019, followed by an environmental footprint analy-
sis of materials and environmental hotspot identification.

Results: 2839 patients were admitted to our ICU in 2019. The average length of stay was 4.6 days. Our MFA showed a
material mass inflow of 247,000 kg in 2019 for intensive care, of which 50,000 kg is incinerated as (hazardous) hospital

waste. The environmental impact per patient resulted in 17 ka of mass. 12 ka CO- ea. 300 L of water usaae and 4 m?
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5. Care pathway level - one

« impact analysis
cataract surgery
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5. Care pathway level - compare two

BJU Int 2025 doi:10.1111/bju.16876 B l I | |

Original Article BJU International

Carbon footprint and staff demands of surgery and
chemoradiation for muscle-invasive bladder cancer

Vera C. Ruften' (71, Simone A. W. Hesseling?, Martine Franckena®, Tahlita C. M. Zuiverloon', Debbie G. J. Robbrecht?,
Maarten J. Jzerman®®, Wenxin Lin®?, Daan Mes?, Nicole Hunfeld’® and Joost L. Boormans'
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BLADDER CANCER

Non-muscle
invasive (NMIBC)
(75%)

» Removal of bladder tumor

Muscle-invasive

(MIBC)
(25%)

Trimodality therapy (TMT) :
(TURBT) + chemoradiation «

OR

F

Radical cystectomy (RC) )
Complete removal of bladder
and surrounding lymph nodes
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CARBON FOOTPRINT OF TMT EXCEEDS RC

Carbon footprint per care pathway for one patient
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RC REQUIRES 3X MORE STAFF HOURS

Staff capacity per care pathway for one patient

Radical cystectomy Chemoradiation
94 hours of work 29 hours of work

3
o

Nurses

33

O s

28 Doctors

~
&
Surgical and o
anesthesia
30 assistants

0 Radiotherapy
assistents 22

B
Supporting
2 staff 1

1 3] 0 = 1 hour of work
Paramedics
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to Zero

6. Product level: Life Cycle Assessment (LCAA_
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Product level - compare single use versus reusable

 Acrylic disposable speculum
« Stainless steel reusable speculums.
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7. Spend based versus activity based LCA

B

7

Spend-based

Calculates
emissions based
on the amount of
money spent on a

good or service

™

[ N

Hybrid model Activity-based

Uses both carbon  Calculates emissions

accounting based on the
methods to gather amount of resources
and report the consumed by a
most accurate data good or service
INTUIT
@qwckbooks

Spend data

Easy to get, but
high-level

Vs.

Activity data

kWh used

Miles flown

Kgs of waste

Harder to get, but

more accurate
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9. Questions
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