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Carbon footprint
The carbon footprint is a measure of the greenhouse gas emissions released into the atmosphere by a 

particular person, organisation, product, or activity. It is an indicator of the contribution to global warming. 
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Overview of climate-sensitive health risks. Retrieved from https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
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Corporate carbon footprint

Deshealth online course – Module 3

O v er v i ew  o f  Gr ee n h ou se G a s  P r o to c ol  
C a t eg o r i es  a d a p t ed  b y  M et a b o l i c  
C o n su l t i n g .  C a rb o n  f o o tp r i n t  o f  Er a sm u s  
M C  ( 2 0 2 1 ) .  Ret r i e v ed  f r om  
w ww .m e ta b o l i c .n l / p u b l i c a t i o n s/ ca r b o n -
f o o tp r i n t - o f - er a sm u s - m c /
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Corporate carbon footprint

2 0 2 1  c a rb o n  f o o t p ri n t  o f  E ra sm u s  M C ,  
c l a ss i f i e d  i n to  G HG  P r o to c o l  sc op e s  a n d  
c a te g o ri es .  Re tr i ev e d  f ro m  
w ww .m e ta b o l i c .n l / p u b l i c a t i o n s/ ca r b o n -
f o o tp r i n t - o f - er a sm u s - m c /

The major carbon hotspots 

are the indirect emissions 

derived from purchased 

goods and services

PRODUCT-LEVEL



Quantification of GHG emissions (CO₂.e) 

associated with the life cycle of a product
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Why?

• Reducing the carbon footprint equivalent

• Improvements in product design: eco-design

• Comparison with other products

• Communication (labels, procurement, reporting)

Main standards

Requirements for 

quantifying the carbon 

footprint of products, 

covering the entire 

product life-cycle.

Not required for 

healthcare yet.

It requires a multi-impact 

LCA method: carbon 

footprint plus 15 other 

impact categories.



The Functional Unit

Basic unit (most common)
“1 sterile, single-use 0.5 mL syringe ready for injection.”

Service delivered (linked to use purpose)
“The delivery of 1 U of insulin to a patient.”

Weight- or volume-based
“Box: Per 100 syringes of 10 mL capacity.”

“Per 1,000 mL of solution delivered using syringes.”

Time- or patient-based
“All syringes required to treat 1 patient during a 5-day hospital stay.”

“Annual consumption of syringes per hospital bed.”

Comparative functional units (reusable vs. disposable)
“Number of injections delivered by 1 reusable syringe during its lifetime (e.g., 100 injections).



D i e s b u r g  S ,  W ol l e n  
A  a n d J a r r ah i a n  C .  
C r a d l e - t o - g r a ve  
g r e e n h ou s e  g a s  
e m is s io n s  fr om  a  
0 . 5 - m L ,  a ut o -
d i s ab l e  s y r i n ge  u s e d  
i n  l o w - a nd  m i d d le -
i n c om e  c o u nt r y  
i m m un i z a t i on  
p r o gr am s :  a s s e s s i n g  
g l ob a l w a r m i ng  
p ot e nt ia l  u s in g  l i f e  
c y c l e  a s s e s s m e n t  
m e t ho d ol o gy  
V e r i X i v 2 02 5 ,  2 : 1 30  
h t t p s : / / do i . or g /1 0 . 1
2 68 8 /v e r i x i v . 11 5 8 . 1

Life-cycle inventory

Single-use 0.5 mL syringe ready for injection



Impact Assessment

using LCA software and database (Ecoinvent)

D i e s b u r g  S ,  W ol l e n  A  a n d  J a r r ah i a n  C .  C r a d l e - t o - g r a ve  gr e e n ho u s e  ga s  e m is s io n s  fr om  a  0 . 5 - m L ,  a ut o - d i s ab l e  s y r i n ge  u s e d  i n  l o w - a nd  m i d d le - i n c om e  c o u nt r y  
i m m un i z a t i on  pr og r a m s :  as s e s s i ng  g l ob a l  w a r m i ng  p ot e nt i a l  us in g  l i f e  c yc l e  as s e s s m e n t  m e t h od ol o gy  V e r i X i v 2 02 5 ,  2 : 1 30  h t t p s : / /d o i . or g/ 1 0 . 12 6 8 8/ v e r i x i v . 1 1 58 . 1



Results and Analysis

D i e s b u r g  S ,  W ol l e n  A  a n d  J a r r ah i a n  C .  C r a d l e- t o - g r a ve  gr e e n ho u s e  
g as  e m i s s i on s  f r o m  a  0 . 5 - m L ,  a ut o - d i s ab l e  s y r i n ge  u s e d  i n  l o w - a nd  
m i d d l e - i n c om e  c o u nt r y  i m m u ni z a t i o n  p r o gr am s :  a s s e s s i n g  g l ob a l  
w a r m i ng  po t e n t i a l  us i n g  l i f e  c yc le  as s e s s m e n t  m e t ho d o l o gy  V e r i X i v
2 02 5 ,  2 : 1 30  h t t p s : / /d o i . o r g/ 1 0 . 12 6 8 8/ v e r i x i v . 1 1 58 . 1

• Identify carbon hotspots

• Highlight opportunities for reduction: 

lighter syringes, reusable options, 

alternative waste management.

• Sensitivity analysis to compare 

alternatives and test improvements: 

“What if we reduce weight by 10%? Or switch 

to reusable options?”
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