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▪ SV Sustainability Office ▪ SV Workshop

Advice From
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Mai-Phuong Dinh John BlancGrégory Defferrard



Real-World Challenge
Reduce Carbon Footprint of Teaching Lab
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▪ By gut feeling

▪ take actions based on 
assumptions
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Today

▪ Intro Carbon Footprint 1h

▪ Collect + analyse data 2h

• expert advice from

• SV Sustainability Office

• SV Workshop

▪ How to cite in Life Sciences 1h

• by EPFL Library

Tomorrow

▪ Collect + review data 2h

▪ Write Summary ‘report’ 2h

Tentative Menu
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1. Your choices
2. Data
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Its’s Your Turn:
Sort by Price from Small to Large
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coffee to go
(black)

bottled water

video streaming 2h

pair of jeans

bus ride (one-way, full fare)

a pizza



Sorted Price:
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coffee to gobottled watervideo streaming 2h pair of jeansbus ride a pizza

2,80 CHF 100 CHF20 CHF4 CHF1,80 CHF0,20



It’s Your Turn:
Sort by Carbon Footprint from Small to Large

S
p
e
a
k
e
r 

9

coffee to gobottled watervideo streaming 2h pair of jeansbus ride a pizza



Sorted by Carbon Footprint:

S
p
e
a
k
e
r 

10

bus ride

50 g CO2e

pair of jeans

19 kg CO2e

a pizza

1.5 kg CO2e

coffee to go

200 g CO2e

bottled water

400 g CO2e

video streaming 2h

260 g CO2e



ton

kg

g
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• a person-annual footprint

• long distance flight 
ton

• using a smartphone

• a pair of jeans
kg

• 1h watching TV

• 1 mile by cycle or train

• a google search
g
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Why it Matters
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Why it Matters: Ecological Footprint
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▪ Internation treaty on climate change

▪ adopted by 196 countries in 2015

▪ UN Convention on Climate Change COP21

Goal:

limit the global average temperature increase to 1.5-2° C 

above pre-industrial levels

Global Warming > Heating
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https://www.ipcc.ch/sr15/chapter/spm/year
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▪ Internation treaty on climate change

▪ adopted by 196 countries in 2015

▪ UN Convention on Climate Change COP21

Goal:

limit the global average temperature increase 

to 1.5-2° C above pre-industrial levels

The Paris Agreement
16



Paris 
Agreement

National 
Determined 

Contributions

Compagnies + 
Organisations

You, me and Net Zero 

From Global to Local Action
17

Loi sur le climat et l'innovation

Net Zero Emission 2050



Let’s look at Switzerland
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Switzerland is Heating Faster
19

https://www.meteoswiss.admin.ch/climate/climate-change.html

20241864



Emissions IN Switzerland
20
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https://www.bafu.admin.ch/bafu/en/home/topics/climate/in-brief.html

https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Greenhouse_gas_emission_footprints
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reduction 

since 2000



Switzerland’s Emissions
21
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image 

https://wedocs.unep.org/bitstream/handle/20.500.11822/43922/EGR2
023.pdf?sequence=3&isAllowed=y



Switzerland’s Climate Strategy
Net Zero 2050

23

https://www.bafu.admin.ch/bafu/en/home/topics/climate/

-30% -50% compared to 2010



Paris 
Agreement

National 
Determined 

Contributions

Compagnies + 
Organisations

You, me and Net Zero 

From Global to Local Action
24

Climate Sustainability 

Strategy 2023



What is the 
Carbon Footprint 
of SV Labs?
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EPFL’s Carbon Footprint
Without Purchase 
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EPFL’s Carbon Footprint 
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▪ by SV Sustainability Office

▪ two research labs analysed

▪ pilot 2019-2021

▪ Lab CO2 calculator

Carbon footprint of SV Lab
29

https://www.embopress.org/doi/epdf/10.1038/s44319-024-00360-x



Carbon footprint of SV Research Lab
30



How to Quantify 
Emissions

31



Greenhouse Gases
32

image https://ghgprotocol.org

carbon 
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refrigerant gases



Relative Impact of Greenhouse Gases
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image https://ghgprotocol.org
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Carbon Dioxide Equivalent 
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image https://ghgprotocol.org

carbon 

dioxide

methane nitric

oxide

refrigerant gases

unit carbon dioxide equivalent = CO2e

The total climate change impact of all greenhouse 

gases of an item or activity in terms of carbon dioxide 

over a 100-year period



Classification of Emissions 
Scope 1, 2, 3

35

image EPFL sustainability report 2024



This is how to make it look complicated
36

image https://ghgprotocol.org



Reduce
Recuse
Recycle

37



before

Minimizing Wet Lab 
Footprint
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Experiment

during after



before

▪ optimize amounts

▪ grouped purchasing

Minimizing Wet Lab 
Footprint
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Experiment

during

▪ pilot (small scale test)

▪ use glass

after

▪ sample storage

▪ waste/ recycling



REDUCE

▪ reduce volumes

▪ work in groups

▪ run gel together

▪ share 96 well plates

▪ group A spits cells for B

Examples LISV
Minimizing Footprint 
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Experiment

REUSE

▪ tip boxes

▪ transfer buffer

▪ Ponceau S staining

RECYCLE

▪ sample management (SLIMS)

▪ clean up, give away unused 
material

▪ recycling
• paper/ cardboard

• aluminum

• tip boxes



Define

Collect

Quantify

Actions

How to do Carbon Accounting
41



Spend based

▪ find price of good or service

▪ relies on average emissions

▪ CO2e=price X emission factor (kg CO₂e per CHF or €)

Activity (mass) based

▪ record data in kilograms, liters, kWh, km

▪ more accurate + more difficult

▪ CO2e=quantity X emission factor (kg CO₂e per km)

Carbon Accounting Methods
42



Spend based

▪ find price of good or service

▪ relies on average emissions

▪ CO2e=price X emission factor

Activity (mass) based

▪ record data kilograms, liters, kWh, km

▪ more accurate + more difficult

▪ CO2e=quantity X emission factor

Carbon Accounting Methods
43

Hybrid

▪ were possible use activity based

▪ supplement with spend based

▪ recommended



What is the 
Carbon Footprint 
of SV TEACHING 
LABS?
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What to 
quantify?
Your turn to 
collect ideas
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Define

Collect

Quantify

Actions

Let’s start:
46



Define

Collect

Quantify

Actions

Boundaries

▪ one year TP

▪ (alternative: one wet lab session)

▪ wet lab sessions in 4 groups (repeats)

▪ workshops, ELN, exam

▪ 180 students

▪ 10 assistants x 2 repeats

▪ 1 teacher x 4 repeats

The Carbon Footprint Teaching Lab
47



What to 
quantify?
Your turn to 
collect ideas

48



Define

Collect

Quantify

Actions

What

▪ Commuting

▪ Food

▪ IT

▪ Infrastructure

▪ Electricity

▪ Consumables

-tips

-gloves

+your ideas

The Carbon Footprint of Teaching Lab
49



Define

Collect

Quantify

Actions

The Carbon Footprint
50



How do we Commute?
51
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public transportmuscle private combustion 

engine



▪ mobitool.ch

▪ return journey (km)

▪ record total emissions (g)
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Your Commute

1

2

3



My Commute:
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▪ 4 km/ day by bike



Food
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▪ typical week 

▪ food consumed on campus

▪ homemade or purchased

▪ vegetarian/ omnivore

What do we Eat?
55



56



▪ SV Sustainability Office ▪ SV Workshop

Advice From
57

Mai-Phuong Dinh John BlancGrégory Defferrard



IT
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▪ personal laptop

▪ personal tablets

▪ (servers excluded)

▪ (lab computers excluded)

59

IT equipment



Electricity
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5-10% of lab electricity consumption

▪ large instruments 

• microscope, hood

▪ small instruments 

• tabletop centrifuge, shaker

▪ lights etc

Stand-by Consumption
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ALWAYS
turn off

Community 
action: talk to 

your peers



▪ freezers -20

▪ freezer -80 (small part)

▪ fridges

▪ hoods

▪ small equipment

Energy Consumption
62



Purchased Goods 
and Services
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before

▪ check whether 
equipment is 
available

▪ share

▪ before buying: test!

Minimizing Equipment 
Footprint
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Equipment for experiment

during

▪ maintenance

• defrost freezers

• clean (filters etc)

• workshop

▪ use longer!

after

▪ switch off stand-by

▪ not needed-
donate?

▪ waste disposal



SHARE

▪ gel imager

▪ plate reader

▪ Lab 8 in DLL

▪ central services 
(autoclave)

Examples LISV
Minimizing Equipment Footprint 
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Experiment

REPAIR

▪ microscopes

▪ hoods

▪ centrifuges 

▪ GeneGnome (2003)

TURN OFF

▪ NO stand-by

▪ combine storage
• 2 fridges off
• 1 freezer off



▪ tips

▪ serological pipettes

▪ gloves

▪ 1.5 ml tubes

▪ 15 ml/ 50 ml tubes

▪ cell culture flasks

▪ cell culture medium

▪ fetal calf serum

▪ lipofectamine

▪ (small equipment excluded)

Purchased Goods and Services
66



Questions

67



Course 
Evaluation 
Moodle
5 minutes

68



See you tomorrow 
8:15-12:00

INF 1

INF 2

69



Define

Collect

Quantify

Actions

Analyse Data and Propose Actions
70
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