
Chris Mutel, 14.09.2021

What if we actually 
cared about climate 
change?
A proposal for constructive changes

The views expressed here are solely my own!
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• If we recognised a moral imperative to reduce climate change…

• And we see our skills and limitations…

• Then what can we do as a community?

So… what if we really cared?
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• If we recognised a moral imperative to reduce climate change…

• And we see our skills and limitations…

• Then what can we do as a community?

• LCA can help, but only if we…


• Make sure our answers are correct


• Make sure our answers are robust


• Work effectively together beyond our habits and short-term 
self-interests

So… what if we really cared?
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The right numbers
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Compare with Global Carbon Budget 2019
Confirmation of CO2 totals

https://essd.copernicus.org/articles/12/3269/2020/essd-12-3269-2020.html

4

https://essd.copernicus.org/articles/12/3269/2020/essd-12-3269-2020.html
https://essd.copernicus.org/articles/12/3269/2020/essd-12-3269-2020.html


Compare with Global Carbon Budget 2019
Confirmation of CO2 totals

Observation: 9946 Million tons Carbon

ecoinvent 3.7.1 cutoff
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Compare with Global Carbon Budget 2019
Confirmation of CO2 totals

Observation: 9946 Million tons Carbon

Model: 582057 ecoinvent 3.7.1 cutoff
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Confirmation of CO2 totals

MMTC Activity

85935 ‘heat production, natural gas, at boiler fan burner low-NOx non-modulating <100kW’ (megajoule, RoW)

84386 ‘heat production, natural gas, at boiler atmospheric low-NOx non-modulating <100kW' (megajoule, RoW)

82064 ‘heat production, natural gas, at boiler atmospheric non-modulating <100kW' (megajoule, RoW)

82064 ‘heat production, natural gas, at boiler fan burner non-modulating <100kW' (megajoule, RoW)

80515 heat production, natural gas, at boiler modulating <100kW' (megajoule, RoW)

77432 ‘heat production, natural gas, at boiler atm. low-NOx condensing non-modulating <100kW' (megajoule, RoW)

75869 heat production, natural gas, at boiler condensing modulating <100kW' (megajoule, RoW)

3392 heat production, at hard coal industrial furnace 1-10MW' (megajoule, RoW)

2088 heat production, anthracite, at stove 5-15kW' (megajoule, RoW)

334 ‘clinker production' (kilogram, RoW)

Observation: 9946 
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Confirmation of CO2 totals

MMTC Activity

0 heat production, natural gas, at boiler fan burner low-NOx non-modulating <100kW’ (megajoule, RoW)

0 heat production, natural gas, at boiler atmospheric low-NOx non-modulating <100kW' (megajoule, RoW)

0 ‘heat production, natural gas, at boiler atmospheric non-modulating <100kW' (megajoule, RoW)

0 ‘heat production, natural gas, at boiler fan burner non-modulating <100kW' (megajoule, RoW)

0 heat production, natural gas, at boiler modulating <100kW' (megajoule, RoW)

0 ‘heat production, natural gas, at boiler atm. low-NOx condensing non-modulating <100kW' (megajoule, RoW)

0 heat production, natural gas, at boiler condensing modulating <100kW' (megajoule, RoW)

0 heat production, at hard coal industrial furnace 1-10MW' (megajoule, RoW)

0 heat production, anthracite, at stove 5-15kW' (megajoule, RoW)

334 ‘clinker production' (kilogram, RoW)

Observation: 9946 

Corrected model: 8307
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Confirmation of CO2 totals - Concrete
Compare with Global Carbon Budget 2019

Observation: 427 Million tons Carbon

ecoinvent 3.7.1 cutoff
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Confirmation of CO2 totals - Concrete
Compare with Global Carbon Budget 2019

Observation: 427 Million tons Carbon

Model: 456 ecoinvent 3.7.1 cutoff
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Confirmation of CO2 totals - Concrete
Compare with Global Carbon Budget 2019

Observation: 427 Million tons Carbon

Model: 456 ecoinvent 3.7.1 cutoff

Calcination emissions

Combustion & calcination emissions
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Global cement production

* https://www.statista.com/statistics/267364/world-cement-production-by-country/

Statistics*: 3191

• China (2015): 2350

• China (2019): 2300

Model: 2029 

Million tons Cement

ecoinvent 3.7.1 cutoff
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Compare with Global Methane Budget 2017
Confirmation of CH4 totals

https://essd.copernicus.org/articles/12/1561/2020/essd-12-1561-2020.html 10
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Confirmation of CH4 totals

Observation: 332-406 Million tons CH4

Model: 209 ecoinvent 3.7.1 cutoff

Compare with Global Methane Budget 2017
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Conclusion: Confirmation is a core 
aspect of database management, 
and a driver for how databases 
plan new data acquisition
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Robust numbers
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Sensitivity analysis of Swiss consumption
Results from Aleksandra Kim (PhD student, PSI)

ecoinvent 3.7.1 cutoff & agribalyse

1.petrol, unleaded → petrol production, low-sulfur (EUR w/o CH)

2.electricity, high voltage → electricity voltage transformation from high to medium voltage (CH)

3.electricity, medium voltage → electricity voltage transformation from medium to low voltage (CH)

4.integrated circuit, logic type → printed wiring board production, surface mounted… (GLO)

5.electricity, high voltage → electricity voltage transformation from high to medium voltage (CN-SGCC)

6.gold → integrated circuit production, logic type (GLO)

7.wafer, fabricated, for integrated circuit → integrated circuit production, logic type (GLO)

8.diesel, burned in diesel-electric generating set, 10MW → onshore well production, oil/gas (GLO)

9.electricity, medium voltage → integrated circuit production, logic type (GLO)

10.liquid crystal display, unmounted → display production, liquid crystal, 17 inches (GLO)

11.soybean → soybean, feed production (RoW)

12.cow milk → cheese production, soft, from cow milk (GLO)

13.integrated circuit, logic type → printed wiring board production, surface mounted… (GLO)

14.glider, passenger car → passenger car production, petrol/natural gas (GLO)

15.reinforcing steel → glider production, passenger car (GLO)

16.pig iron → steel production, converter, unalloyed (RoW)

17.light fuel oil → heat production, light fuel oil, at boiler 10kW, non-modulating (CH)

18.light fuel oil → heat production, light fuel oil, at boiler 10kW condensing, non-modulating (CH)

19.printed wiring board, surface mounted… → computer production, laptop (GLO)
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Sensitivity analysis of Swiss consumption
1.petrol, unleaded → petrol production, low-sulfur (EUR w/o CH)
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Sensitivity analysis of Swiss consumption
1.petrol, unleaded → petrol production, low-sulfur (EUR w/o CH)
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Sensitivity analysis of Swiss consumption
Results from Aleksandra Kim (PhD student, PSI)

ecoinvent 3.7.1 cutoff & agribalyse

1.petrol, unleaded → petrol production, low-sulfur (EUR w/o CH)

2.electricity, high voltage → electricity voltage transformation from high to medium voltage (CH)

3.electricity, medium voltage → electricity voltage transformation from medium to low voltage (CH)

4.integrated circuit, logic type → printed wiring board production, surface mounted… (GLO)

5.electricity, high voltage → electricity voltage transformation from high to medium voltage (CN-SGCC)

6.gold → integrated circuit production, logic type (GLO)

7.wafer, fabricated, for integrated circuit → integrated circuit production, logic type (GLO)

8.diesel, burned in diesel-electric generating set, 10MW → onshore well production, oil/gas (GLO)

9.electricity, medium voltage → integrated circuit production, logic type (GLO)

10.liquid crystal display, unmounted → display production, liquid crystal, 17 inches (GLO)

11.soybean → soybean, feed production (RoW)

12.cow milk → cheese production, soft, from cow milk (GLO)

13.integrated circuit, logic type → printed wiring board production, surface mounted… (GLO)

14.glider, passenger car → passenger car production, petrol/natural gas (GLO)

15.reinforcing steel → glider production, passenger car (GLO)

16.pig iron → steel production, converter, unalloyed (RoW)

17.light fuel oil → heat production, light fuel oil, at boiler 10kW, non-modulating (CH)

18.light fuel oil → heat production, light fuel oil, at boiler 10kW condensing, non-modulating (CH)

19.printed wiring board, surface mounted… → computer production, laptop (GLO)
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Sensitivity analysis of Swiss consumption
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11. soybean (RoW) → soybean, feed production (RoW)



Sensitivity analysis of Swiss consumption

17

11. soybean (RoW) → soybean, feed production (RoW)

Sum of independent samples 
for Brazil and RoW soybeans



Conclusions:  
1. Default values for uncertainty should 
not be allowed.  
2. Physical limits can be applied 
automatically, economic limits manually. 
3. Virtual markets need fixes in data and 
software.

18



Working effectively 
together
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Water, water everywhere
Nor any drop to drink
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Water, water everywhere
Nor any drop to drink

Source: dimensions.ai 20

Papers on or discussing life cycle assessment: 2000 - present

https://app.dimensions.ai/analytics/publication/overview/timeline?search_mode=content&search_text=life%20cycle%20assessment&search_type=kws&search_field=full_search&year_from=2000&year_to=2021
https://app.dimensions.ai/analytics/publication/overview/timeline?search_mode=content&search_text=life%20cycle%20assessment&search_type=kws&search_field=full_search&year_from=2000&year_to=2021


Working effectively together
Common nomenclature is critical

• Data formats: ecospold, ILCD, OLCA, SimaPro CSV, etc

• War is over, we all won
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Working effectively together
Common nomenclature is critical

• Data formats: ecospold, ILCD, OLCA, SimaPro CSV, etc

• War is over, we all won

• Nomenclature is still the key blocker for sharing data

• Reuse existing nomenclature lists instead of reinventing wheels
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Working effectively together
Common nomenclature is critical

• Data formats: ecospold, ILCD, OLCA, SimaPro CSV, etc

• War is over, we all won

• Nomenclature is still the key blocker for sharing data

• Reuse existing nomenclature lists instead of reinventing wheels

Source 21
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Working effectively together
Break out of silos

• Data formats: ecospold, ILCD, OLCA, SimaPro CSV, etc

• War is over, we all won


• Nomenclature is still the key blocker for sharing data

• Reuse existing nomenclature lists instead of reinventing wheels


• Start modelling with a strategy for data reuse (FAIR)

• Use common or correct names and add proxies
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Working effectively together
Break out of silos

• Data formats: ecospold, ILCD, OLCA, SimaPro CSV, etc

• War is over, we all won


• Nomenclature is still the key blocker for sharing data

• Reuse existing nomenclature lists instead of reinventing wheels


• Start modelling with a strategy for data reuse (FAIR)

• Use common or correct names and add proxies

A2 stainless steel steel, chromium steel 18/8
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Working effectively together
Break out of silos

• Data formats: ecospold, ILCD, OLCA, SimaPro CSV, etc

• War is over, we all won


• Nomenclature is still the key blocker for sharing data

• Reuse existing nomenclature lists instead of reinventing wheels


• Start modelling with a strategy for data reuse (FAIR)

• Use common or correct names and add proxies

A2 stainless steel steel, chromium steel 18/8

UNS S30400

SAE 304 stainless steel

SUS304
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Using modern data infrastructure
Working effectively together
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Using modern data infrastructure
Working effectively together
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Using modern data infrastructure
Working effectively together
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Using modern data infrastructure
Working effectively together
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Using modern data infrastructure
Working effectively together
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Using modern data infrastructure
Working effectively together
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Inventory data in public 
version control is 

fundamentally better



Role of ecoinvent
Working effectively together

ecoinvent is a private 
organisation!

ecoinvent is a 
community resource!
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Role of ecoinvent
Working effectively together

ecoinvent is a private 
organisation!

ecoinvent is a 
community resource!

ecoinvent’s most important 
job is communication & 
community engagement
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Role of ecoinvent: Some specific suggestions
Working effectively together

• All meeting minutes should be compiled and public
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Role of ecoinvent: Some specific suggestions
Working effectively together

• All meeting minutes should be compiled and public

• Open ecoinvent data should be FAIR 
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Role of ecoinvent: Some specific suggestions
Working effectively together

• All meeting minutes should be compiled and public

• Open ecoinvent data should be FAIR 

• User community should have an ombudsman

• All substantial decisions should follow a proposal template

• All master data should be on Github
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Why ecoinvent?
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Conclusion: If we took climate change 
seriously, we would demand radical 
change to LCA availability to allow it to 
inform decisions by everyone 
everywhere
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• Slides, notebooks, and article (soon): https://chris.mutel.org


• Image credits:

• https://www.flickr.com/photos/jakeprzespo/4729533660/


• https://www.swisscommunity.org/en/news-media/swiss-review/article/a-new-star-in-swiss-wrestling#gallery-1


• http://www.picturequotes.com/i-still-love-you-quote-555478 

Thanks!

Brightcon 2021 🚀 🎉 # 
Sept. 15 (tomorrow), free

Website: brightcon.link
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