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So... what if we really cared?

* 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?

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



The right numbers



Confirmation of CO2 totals
Compare with Global Carbon Budget 2019
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Confirmation of CO2 totals
Compare with Global Carbon Budget 2019

Observathn 9946 Million tons Carbon

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

Observathn 9946 Million tons Carbon
MOdel 582057 ecoinvent 3.7.1 cutoff
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Confirmation of CO- totals

Observation: 9946

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)




Confirmation of CO- totals

Observation: 9946
Corrected model: 8307

MMTC

Activity

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

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

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

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

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

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

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

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

O 1 O | 0O |0 |0 |0 |0 | O

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

334

‘clinker production' (kilogram, RoW)




Confirmation of CO- totals - Concrete
Compare with Global Carbon Budget 2019

Observathn 427 Million tons Carbon

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

Observathn 427 Million tons Carbon
MOdel 456 ecoinvent 3.7.1 cutoff
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Confirmation of CO- totals - Concrete
Compare with Global Carbon Budget 2019

X
Calcination emissions

Observathn 427 Million tons Carbon
MOdel 456 ecoinvent 3.7.1 cutoff

g

Combustion & calcination emissions
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Global cement production

Statistics™: 3191

 China (201 5): 2350 Million tons Cement
- China (2019): 2300

MOdel: 2029 ecoinvent 3.7.1 cutoff

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



Confirmation of CH4 totals

Compare with Global Methane Budget 2017

Earth Syst. Sci. Data, 12, 1561-1623, 2020
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Confirmation of CH4 totals
Compare with Global Methane Budget 2017

Observation: 332-406  Milion tons CHs
MOdel 209 ecoinvent 3.7.1 cutoff


https://essd.copernicus.org/articles/12/1561/2020/essd-12-1561-2020.html
https://essd.copernicus.org/articles/12/1561/2020/essd-12-1561-2020.html

Conclusion: Confirmation is a core
aspect of database management,
and a driver for how databases
plan new data acquisition



Robust numbers



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-SGCCQC)
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

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-SGCCQC)
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

11. soybean (RoW) — soybean, feed production (RoW)
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Sensitivity analysis of Swiss consumption

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

| Fixed value Sum of independent samples
2.0 for Brazil and RoW soybeans
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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.



Working effectively
together



Water, water everywhere
Nor any drop to drink



Water, water everywhere
Nor any drop to drink

Publications in each year. (Criteria: see below)

Papers on or discussing life cycle assessment: 2000 - present
275,000
200,000 o

175,000 /.

150,000

125,000 /
"
100,000 /

75,000
/

50,000
o

: 25,000
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

-@- Publications (total)

Source: https://app.dimensions.ai
Exported: September 13, 2021
Criterla: Text - 'life cycle assessment' In full data.

® 2021 Digital Science and Research Solutions Inc. All rights reserved. Non-commercial redistribution / external re-use of this work is permitted subject to appropriate acknowledgement. This work is sourced from Dimensions® at www.dimensions.ai.

Source: dimensions.ai



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

wEPA
\ Y4 EPA/600/R-19/092 | September 2019 | www.epa.gov/research

United States
Environmental Protection
Agency

The Federal LCA Commons Elementary Flow
List: Background, Approach, Description and

Recommendations for Use

Source

21


https://cfpub.epa.gov/si/si_public_file_download.cfm?p_download_id=539370&Lab=NRMRL
https://cfpub.epa.gov/si/si_public_file_download.cfm?p_download_id=539370&Lab=NRMRL

Working effectively together

Break out of silos

- 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

—

— steel, chromium steel 18/8 —
—

A2 stainless steel

UNS S30400

Correspondence lists
already exist

SAE 304 stainless steel

SUS304

22



Working effectively together

Using modern data infrastructure

'. . O nvkelso/natural-earth-vector: 24 X -+
&~ C O 8 &2 https://github.com/nvkelso/natural-earth-vector ks ® & INn @O 2B O @ &2 B =
O Search or jump to... Pull requests Issues Marketplace Explore
H nvkelso / natural-earth-vector  Pubiic ® Watch ~ 77 ¥% Star 1.2k % Fork 281
<> Code (©) Issues 141 §9 Pull requests 2 (» Actions ["1] Projects 07 wiki @ Security |~ Insights
¥ master ~ ¥ 7 branches © 3tags Go to file Add file ~ About
A global, public domain map dataset
Q nvkelso Merge pull request #446 from nvkelso/v5-prequel ... b2abeb4 15 days ago Y 960 commits available at three scales and featuring
@
2 tightly integrated vector and raster
% 10m_cultural cascade the new names 15 days ago data.
O
10m_physical cascade the new names 15 days ago & www.naturalearthdata.com/
110m_cultural cascade the new names 15 days ago map gis dataset
110m_physical mapshaper churn last month naturalearthdata
50m_cultural cascade the new names 15 days ago 0 Readme
50m_physical mapshaper churn last month &3 View license
geojson add iso_n3_eh for #284, SHP and GeoJSON targets 8 months ago
housekeeping sideload names 15 days ago Releases 3
packages/Natural_Earth_quick_start cascade the new names 15 days ago © v4.1.0 (Latest)
on 23 May 2018
tools update Wikidata scripts for Farsi, Chinese simplified, Chinese tradit... last month
+ 2 releases
updates Github formatting 4 years ago
zips Minor fix to restore missing Brcko District and portion of Republic S... 7 years ago
Contributors 10
[3 .dockerignore docker: some minor fixes 3 years ago

s 4 y W



Working effectively together

Using modern data infrastructure

[ NON | () issues - nvkelso/natural-earth-v X =
& @, O 8 &2 https://github.com/nvkelso/natural-earth-vector/issues?q=is%3Aissue+is%3Aopen+sort%3Ac: T ® & INn @O 2B O @ &2 B =
O Search or jump to... Pull requests Issues Marketplace Explore
H nvkelso / natural-earth-vector  Pubiic ® Watch v 77 77 Star 1.2k % Fork 281
<> Code © Issues 141 §9 Pull requests 2 (» Actions ["1] Projects 07 wiki @ Security |~ Insights
R Want to contribute to nvkelso/natural-earth-vector? Dismiss ~

If you have a bug or an idea, browse the open issues before opening a new one. You can also take a look at the Open
Source Guide.

Filters + (Q is:issue is:open sort:comments-desc © Labels 16 P Milestones 4 m

Clear current search query, filters, and sorts

(® 1410pen 393 Closed Author ~ Label ~ Projects ~ Milestones « Assignee v Sort ~

© Natural_Earth_quick_start.zip's qgis v2 broken Q 315
#233 opened on 30 Oct 2017 by kannes

(© Cannot download naciscdn.org data from naturalearthdata.com (J14
#581 opened 10 days ago by yoheym q'D v5.0.0 (part 1)

(© README of the table and field descriptions? docs (312
#153 opened on 25 Oct 2015 by ppKrauss

© Feature request: Mountain Passes Camn
#465 opened on 7 Jan by Maxszik

(D) AAA Anictralia o -nnlemental hydro at 10m m I‘l 1 Q D 9

https://github.com/nvkelso/natural-earth-vector/actions



Using modern data infrastructure

O ® O Feature request: Mountain Pass X +

& O 8 &2 https://github.com/nvkelso/natural-earth-vector/issues/465 w

O Search or jump to... Pull requests Issues Marketplace Explore

Working effectively together

Y I @ 2R O @

H nvkelso / natural-earth-vector  Pubiic

<> Code © Issues 141 §9 Pull requests 2 (» Actions ["1] Projects 07 wiki @ Security |~ Insights

Feature request: Mountain Passes #465

Maxszik opened this issue on 7 Jan - 11 comments

Maxszik commented on 7 Jan @

| wish passes were a part of natural Earth. The Khyber Pass, The Brenner Pass, Torugart and so many others carry historical,
cultural and contemporary importance. If we have peaks and capes in the dataset, for example, | think mountain passes
deserve a place as well.

®) (&1

G Andrettin commented on 7 Jan ® -

| definitely agree. And | think the project would also benefit from having forest geopolygons for the physical label geographical
areas.

Q nvkelso commented on 7 Jan Owner (2 ---

Great idea! Do you have any data or research time to contribute for mountain passes?

N

&® Watch ~ 77 ¥ Star 1.2k % Fork

Assignees

No one assigned

Labels

None yet

Projects

None yet

Milestone

No milestone

Linked pull requests

Successfully merging a pull request may close
this issue.

None yet

at_a*x*_ _=*_ _ _ ~ . kL

281
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Working effectively together
Using modern data infrastructure

O O Feature request: Mountain Pass X +

C O 8 &2 https://github.com/nvkelso/natural-earth-vector/issues/465

Feature request: Mountain Passes #465

Maxszik opened this issue on 7 Jan - 11 comments

. ImreSamu commented on 8 Jan @ a6

Collaborator

s @ & In @ 2R ©

Wikidata info:

* "mountain pass" : https://www.wikidata.org/wiki/Q133056
¢ basic WikidataQuery ( MountenPass AND has a coordinate! )

c https://w.wiki/tdv + "Execute Query" !

= now:20631 results ( needs more cleaning; deduplication, ... )

= with optional: English wikipedia links ( ?articleEN ) ; mountainRange ; Elevation , Country )
= adapt/modify - and press </>Code> or Download
</> Code i, Download ~

e wdtaxonomy Q133056 - imho: useless ..

mountain pass (Q133056) +81 x21460 t1
—silni¢ni sedlo (Q12054251) 1
[—Passhohe (Q14524467) <2 x2

[—road mountain pass (Q43675388) x82
| L—Toge (Q10383863) <6

—rail mountain pass (Q46112269) x48
L _Talwasserscheide (Q85871133) x1 t

Map view: )
S b
e %V e o
» S - :‘ . °
.“ y . ’ 8o
300 " - B i : .2.:',



Working effectively together

Using modern data infrastructure

[ NON ) pull requests - nvkelso/natural-« X 4
C O B &2 https://github.com/nvkelso/natural-earth-vector/pulls e @ & In @ 2 O @ & | =
O Search or jump to... Pull requests Issues Marketplace Explore
H nvkelso / natural-earth-vector  Pubiic ® Watch ~ 77 ¥% Star 1.2k % Fork 281
<> Code () Issues 141 £ Pull requests 2 () Actions ["] Projects 0 wiki @ Security |~ Insights
First time contributing to nvkelso/natural-earth-vector? Dismiss

If you know how to fix an issue, consider opening a pull request for it.

Filters v Q is:pris:open © Labels 16 ¢ Milestones 4 New pull request

197 20pen + 53 Closed Author ~ Label ~ Projects ~ Milestones ~ Reviews ~ Assignee ~ Sort ~

{1 [WIP] Add supplimental Australian lakes, rivers and update NA hydro O1 A2
#580 opened 10 days ago by nvkelso C,'D v5.0.0 (part 1)

11 [WIP] point-of-view polishing
#579 opened 10 days ago by nvkelso C'|Z> v5.0.0 (part 1)

Q ProTip! Add no:assignee to see everything that's not assigned.

© 2021 GitHub, Inc. Terms Privacy Security Status Docs ( ’ Contact GitHub Pricing API Training Blog About
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Working effectively together

Using modern data infrastructure

O & 32 https ://github.com/nvkelso/natural -earth-vector/pulls W ©® & In @D R O

Inventory data in public
version control is
fundamentally better

AAAAA
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Working effectively together

Role of ecoinvent

ecoinvent is a
community resource!

*..
ecoinvent is a private
organisation!

24



Working effectively together

Role of ecoinvent

ecoinvent is a
community resource!

< ecoinvent’'s most important
job iIs communication & °
community engagement




Working effectively together

Role of ecoinvent: Some specific suggestions

* All meeting minutes should be compiled and public
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Working effectively together

Role of ecoinvent: Some specific suggestions

* All meeting minutes should be compiled and public

* Open ecoinvent data should be FAIR

e User community should have an ombudsman

* All substantial decisions should follow a proposal template

 All master data should be on Github

25
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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



Brightcon 2021 % & (&
\ Sept. 15 (tomorrow), free
- "~ Website: brightcon.link

» Slides, notebooks, and article (soon): https://chris.mutel.org

* Image credits:

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

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

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