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Outline

» What is life cycle assessment (LCA)?
* Building life cycle inventory datasets
and databases
 Modelling global supply chains

* BONSAI: a new approach for inventories
 What needs to improve
* Role of emissions inventories in
modern LCA

» Suggestions for emission inventories
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Developing an LCA dataset

Activity

comment

location

production amount

type

unit

Exchanges

name

market for excavation, hydraulic digger
market for concrete, normal

market for reinforcing steel

market for steel, chromium steel 18/8
market for aluminium, cast alloy
market for copper

market for stone wool

Electricity Rg

geothermal plant, double flash, facilities (electricity)

From karlsdottir et al. 2015.
GLO

process
megawatt

amount unit
1901.48368 cubic meter
81.00890208 cubic meter
11623.44214 kilogram
656.9732938 kilogram
513.6498516 kilogram
133.5311573 kilogram
528.7833828 kilogram

location
GLO
ROW
GLO

GLO

GLO

GLO

GLO

tyr
tec
tec
tec
tec
tec
tec
tec



Developing a LCA database

Lorry. 16 ton

Medium voltage slectrioty

Organics chemical plant

» Database-wide
standards for:
Nomenclature
Dataset review
Data quality
Data formats

‘

/

) Electricity, low voltage

Lorry 20 ton



System models

: Consistent
Raw unlinked

database

datasets ]
version

Choose between marginal and average production
Allocate multi-output activities
e e.g. combined heat and power
Link inputs with outputs
e |n space
e Intime
Other dataset checks

e e.g. mass balances
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BONSAI




Need to do better

 Poor/ ¢ Coordinating network

: E‘: e\/olunteers and researchers
« Hig eFirst hackathon in Barcelona (Spring 2019)
* Ne«

e Non-profit organization (Denmark)
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(=== Ideal world

e Broad

e Influential

e Generalizable

Data

Transport modal shifts

Vehicle fleets

Material flows and technologies

Heat and energy consumption (and generation)
Point/non-point emission sources

Land and water use



Semantic web database
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« Statements, not datasets
» Abstract system model one step higher

BONSAI ontology

* Import entire databases
* Unconventional data sources
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Build models from raw data

Dataset as document Dataset as model

e No correlation e Respond to different conditions
e Static * Dynamic

e Mute e Can ask questions of the model

» Avoid subjective and inconsistent choices by individual practitioners
 Basic functionality for all models
* Economic logic, physical balances

10



Role of Els: Detailed data in time and space

* Detailed maps of point and
non-point sources

e Allows multi-scale
modelling

 Scientific basis for
determining class
boundaries

Damage to ecosystem quality
due to maize production
(relative)

11



Role of Els: Validation of global and regional totals

* Regional or global emissions or
production values should sum
to independent
measurements or model
results

* Remote sensing can an
invaluable source of such
estimates
* Though not without their

challenges
* Other emissions inventories
are also essential

e Can use bootstrapping to
estimate strength/influence of
individual data points

e Want to build on your
validation tools and data

Maize yield (ton/hectare)
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2014 Global Carbon from CO2

(Gigatons C)
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Example: PM. 5 in USA

PM2.5, Total = 5.4 Million Tons
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PM2.5 in USA
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B Stationary Fuel [ Ind. Processes
B Misc. B Agriculture

| Mobile

Rao EXIOBASE 3.3

(actually
>6000)

Ecoinvent 3.5
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* First draft now has more value than perfect data later

Provide data in common or easily digestible formats (not PDFs)
* In addition to standard/current outputs

e Metadata as well

More data is better :)

* e.g. source apportionment matrices

* Other intermediate data products not normally used/provided
Open science is appreciated

» e.g. application in new areas or time periods

* e.g. using fate & transport models for LCIA

You are welcome to help!

 Common data needs and workflows

* BONSAI is a coordinator, not a chief
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(2= Wir schaffen Wissen — heute fiir morgen

My thanks go to

BONSAI volunteers, incl.
Matteo and Bo

PSI TAG group

LCA community

You :)

Links:

e bonsai.uno

« chris. mutel org
“Make LCA great again”



https://bonsai.uno/
http://github.com/BONSAMURAIS/
http://chris.mutel.org

