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Context @ Empa

Materials Science and Technology

m Possible change of lifestyle with the COVID pandemic
m Increased home office in larger home farther away
m Reduce commuting

Can it improve the
sustainability of
our professional

activities?
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Materials Science and Technology

Considered Aspects @Empa
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*  Monitor * New distance *  From office to home
* Printer *  Number of travels » Change of surface
*  Mouse » Types of transport « Types of heating system
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Scope of the Study @Empa

Materials Science and Technology

Only looking at the consequences: results present the difference in GHG emissions
Swiss context

Year of reference: 2079

Focus on GHG emissions (i.e. kg of CO, eq. — factors of IPCC 2013 for a 100 years)

Sources of data:

m  Commuting need: Federal statistical office & Deloitte
(https://www.bfs.admin.ch/bfs/en/home/statistics/mobility-transport/passenger-transport/commuting.html)
(https://www?2.deloitte.com/ch/en/pages/public-sector/articles/mobilitaet-nach-der-corona-krise.html)

m  Office use: Credit Suisse
(https://www.credit-suisse.com/ch/en/unternehmen/unternehmen-unternehmer/aktuell/bueroflaeche-pro-mitarbeiter-nimmt-ab.html)

m  Change in home surface: Federal statistical office
(https://www.bfs.admin.ch/bfs/fr/home/statistiques/construction-logement/logements/taille.gnpdetail.2020-0073.html)

m  Heating needs: Extrapolation from Empa study with measures from NEST building
Mutschler et al. 2021 (https://www.sciencedirect.com/science/article/pii/S0306261921001719?via%3Dihub#s0130)

m  Environmental data (mainly): ecoinvent v3.7.1 (cut-off modelling perspective) e®
(https://www.ecoinvent.org/home.html) .-.
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Scenario for Office Equipment ®Empa

m New office equipment needs at home (in addition to the office)

300
Max: 277
iz
Monitor 4 years > g 200
Keyboard 4 years 1 E 2 150
£ S
Mouse 4 years 1 S Q00
9 Min: 74
Printer 4 years 2 5 %0
Desk 10 years 1 0
Home office equipment
High variability & uncertainty on this data LCM
'o. ' 2021
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Scenarios for Commuting @Empa

Materials Science and Technology

m  Average distance in 2019: 29 km/day (i.e. commuting 6815 km/year)

m  Moving to a larger home at twice the distance (i.e. 58 km)

m  Scenario 1: Going to the office 1 per week (reduction of 4089 km/year)
m  Scenario 2: Going to the office 2 per week (reduction of 1363 km/year)

m  Change of commuting vehicle when moving to new house

Category | N Category Il A4 Category llI A Category IV
Option C % » g Option T2C \%/,» Q Option B2C \» Q Option BC2C % » Q
Option C2BEV Q}‘ B & | optionT28EV %/- S, |ioption B2BEV \» &, option BC2BEV % » %
~a . . . o . . )
Option C2T s »% . Option T %, %, Option B2T : % . Option BC2T ‘& % .
0T BMIRG| T MR s MR o T W R
Option C2B s » \. Option T2B %/,- \. 1 Option B \'» \' 1 Option BC2B % » \.

* We make the assumption that there is 1 person per car
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Results for Commuting @ Empa

and Technolagy

m Scenario 1 (travelling 1 per week)

kg CO, eq./year

kg CO, eq./year

kg CO, eq./year

kg CO, eq./year

C 1214 | T2C 743 | B2C 121 | BC2C 733 |
coBev  [IIET602% T2BEV 356 | B2BEV -266l BC2BEV 346 |
ot [Ees T -40 | B2T -662 BC2T 50 |
C2B o -1749 T28B 208 | B -4150 BC2B 199 |
m Scenario 2 (travelling 2 per week)
kg CO, eq./year kg CO, eq./year kg CO, eq./year kg CO, eq./year
T2C 15520 B2C CE} BC2C 15420
T2BEV 77§ B2BEV 158 BC2BEV 76500
T -13 B2T 5635 BC2T -23
T2B 4348 B -138 BC2B 4748
LCM
o, ¢ 2021
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Scenarios for House & Heating ®Empa

m  Reduction in the use of heated office space

m  Scenario 1: Use of the office space 1 per week (i.e. 15 m? and reduction of 708 kWh/year for heating)
m  Scenario 2: Use of the office space 2 per week (i.e. 15 m? and reduction of 531 kWh/year for heating)

m  Moving to a larger home of different age in different regions of Switzerland

m  Increased surface: +27 m? (compared to 99 m? average) 7

m  Considered regions: Zurich (Average) / Davos (Cold) / Lugano (Warm)

m  Comfort temperature in the house: 20 °C/ 25 °C Range of energy for heating

m  Age of the new home: i From: 716 EWE/year
Recent e o To: 15580 kWh/year

(Minergie)ﬁ 1990 ighmp P&
m  Type of heating sources
District Light Fuel Oil Natural gas  Wood Pellets Heat Pump Heat Pump -

(D)/Q_\ (LFO) TTTTT (NG) ~ (Wp) S (HP)'——_——' Wit(f|1_| Scs))lar l——_—’m
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Key Results for House & Heating ®Empa

Materials Science and Technology

kg CO2 eq/year =2 kg CO2 eq/year _— kg CO2 eq/year
Zurich Davos = Lugano Zurich Davos  Lugano Zurich Davos = Lugano
(20°C) | 300 507 213 5 (20°C) | 43 77 29 a (20°C) | 31 56 20
(25°C) | 474 798 338 (25°C) | 72 125 49 (25°C) | 52 92 35
S e 20°0) 989 1659 707 e (20°C) 156 265 110 e (20°C) 115 198 81
SRR (25°0) 1554 2604 1112 5 250) 248 419 176 5 (25°C) 185 314 131
oot (20°0) | 1818|3047 | 1302 . (20°C) 291 492 207 L (20°0) 217 368 154
= es0) | 2854 | 4780 2045 T (25°0) 460 774 328 T (25°C) 345 581 245
kg CO2 eq/year == kg CO2 eq/year S kg CO2 eq/year
Zurich Davos = Lugano Zurich Davos = Lugano sl Zurich Davos  Lugano
; (20°C) 89 296 3 5 (20°C) [-167  [-134  [i-182 E (20°C) 180 154 190
(25°C) | 264 588 127 25cc) l-139 P -s6 [E-161 (25°c) 158 [E119 175
ey, (20°C) 778 1448 496  een00)  F-55 {54 B-101 @00 W95 13 130
R HEEE 2500 1343 2394 901  TFEERsC) |37 1200 35 “EERseq) f-26 103 -80
CREL e (20°C) [1608 2836 | 1091 .. (20°C) | 80 | 281 L4 (20°0) |7 158 57
sy | 2643 | 4569 1834 o (25°C) 249 564 {117 (2500 134 370 134
o® -
S s LCM
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Key scenarios

Best case scenario

éa )
a7 -
N % + W
- @ e
1 day/week 4 day/week 1 day/week Min value
NS J
Worst case scenario
éa )
Davos
f\ 25°C r\ ﬂ
= @ + % 8, + O
T i, N )
2 day/week 3 day/week 2 day/week Max value
N J
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@ Empa

Materials Science and Technology

____________________________________

1
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i Increase of 6611 kg of CO, eq., / year i
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Potential climate change impact (kg CO, eq. / year)

W Heating M Transport Equipment
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Conclusion & Further Ideas @ Empa

Materials Science and Technology

m Results of scenarios can vary substantially (positive to negative impacts)
m All considered aspects can be the main source of impacts (no silver bullet)

m Important observations:
m If new home was built in 1970's > Renovate (heating system & insulation)
m Avoid buying a car if you move away from the office % s,
m Altitude of home can be important in Switzerland

m  Other aspects that should be considered
m  Where will the kids study? (availability of public transport)
m Are you moving away from leisure activities (~60% of total travel)
m Staying in the same home to avoid substantial impacts .o
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