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Topics

* Need
* Approach
e Status

* How you can get involved
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The need for a new database

e ..comes from two sides:

* A, demand for LCA data is increasing and LCA data need to be available for a
multitude of products

B, current databases struggle to keep up, with updates of own data, and
with inclusion of new data

cgreenbDelTa



The need for a new database

B, current databases struggle to keep up, with updates of own data, and with inclusion of new
data

# of processes, products / waste to be treated,
and locations in ecoinvent over time

25000 340
330

20000
320
15000 310
10000 300
290
5000 10
. Hn o B B - .

3.6 2019 3.7 2020 3.82021 3.9.12022 3.10 2023

BN processes W products e=@==|ocations
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The need for a new database

B, current databases struggle to keep up, with updates of own data, and with inclusion of new
data

ecoinvent

version and

year processes products locations

3.6 2019 18121 3146 294
3.7 2020 19271 3185 299
3.82021 19565 3292 300
3.9.1 2022 21238 3550 309
3.10 2023 23523 4031 330

greenbelTa



The need for a new database

B, current databases struggle to keep up, with updates of own data, and with inclusion of new

data

glass tube factory construction
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The need for a new database

Plus, technical flaws in existing database creation

“,‘mﬂ““’"""rm»,,y

lh--“-'
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EF 3.1

Errors and corrections when importing the database to

openlLCA

Authors: JonasiHoffmann & Andreas Ciroth

September 2023

s

|

|
|

B i | T —— |

Table of content

Table of content
1 Background
2 Import procedure

3 Error messages and corrections

3.1 Duplicate unit name or synonym

3.2 Invalid characterization factor @o

3.3  UUID duplicate

3.4 No quantitative reference

3.5  Product flow to waste flow.

3.6  Waste flow to product flow and vice versa

3.7 RoWdublicate

3.8  Characterization and weighting factors

3.9 Geoshapes

310  Multiple product flows with the same name

3.1 Duplicate unit name or synonym (C_wt; water_ct)

312 Adding regional codes for product systems

313  Elementary flow is used as input and output
Contact
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Approach: how to develop a new LCA database?

Starting considerations

1. There is quite a lot of data related to inputs and outputs and other
LCA-relevant aspects for process datasets available — outside the LCA
domain

2. There is of course also an increasing amount of LCA information and
knowledge available

3. GreenDelta project LCA data machine -> logic for information
assessment

4. Aldirectly (ask Al to create process datasets) somewhat pointless but
Al can support

10 greenbelTa
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Approach: how to develop a new LCA database?

Towards the technical solution

1. Combine top-down and bottom up

2. Model “atoms”, truly smallest information units, for important
elements

3. Important elements are processes, flows, locations

4. Initial database should not be in one of the existing reference systems
(nomenclature and format) - ILCD, EcoSpold, etc., but be agnostic, and
be possible to be exported in these

Create process data sets and iteratively refine them

v

6. Where existing, use good, detailed models (transport, waste
treatment)
areenbeLta
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Approach: how to develop a new LCA database?

Start
1. Combined Nomenclature, European Commission
Postulate datasets based on common knowledge

2
3. Refine datasets from open source information (PRTR, Wikipedia, UN Food
database, satellite images, ..)...

4. Using reasoning and graph databases and models

5. Calculate data quality
6. ..until satisfactory

Dimensions are flows, processes, locations.

cgreenbDelTa
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Approach: how to develop a new LCA database?

Dimensions are flows, processes, locations.

This creates a massive sustainability database with traceable quality.
We call it the msdb.

MSDB

cgreenbDelTa
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Combined nomenclature

* https://taxation-
customs.ec.europa.eu/customs-4/calculation-

customs-duties/customs-tariff/combined-
nomenclature_en

2024, from
https://tulli.fi/en/statistics/combined-
nomenclature-cn

~ 16,000 categories

These are categories for products

chn_code

1

1M
1021
1012100
10129
1012910
1012390
10130
1013000
1090
1015000
M0z
M102z21
1022110
1022130
1022190
10229
1022405
1022910
Minz2az21
M1022929
1022941
1022949
1022951
1022959
1022961
1022969
1022991
10224999
M10231
1023100
10239
1023910
1023390
10240
1029020
1023091
1029099
103
10310
1031000
10391
1039110
1035190
10392
1039211
1039219
1039290
104
10410
1041010
1041030
1041080
10420
1042010
1042090
105
M10511
1051111
M1051119
1051191
1051199
M10s12

| A ——

en
LIWE AMNIMALS

Live horses, asses. mules and hinnies

Pure-bred breeding horses

Pure-bred breeding horses

Live horses (excl. pure-bred for breeding)

Harses for slaughter

Live horses (excl. for slaughter. pure-bred for breeding)

Live asses

Live asses

Live mules and hinnies

Live mules and hinnies

Live bowvine anirmals

Pure-bired caftle for breeding

Pure-bred breeding heifers "female bowines that hawe never calved"

Pure-bred breeding cows (excl. heifers)

Pure-bred caftle for breeding (excl. heifers and cows)

Live catile (excl. pure-bred for breeding)

Live cattle of the sub-genus Bibos or Poephagus (excl. pure-bred for breeding)

Live cattle of a weight <= 80 kg (excl. pure-bred for breeding)

Cattle of aweight > 80 kg but <= 160 kg, for slaughter

Live cattle of a weight » 80 kg but <= 160 kg (excl. for slaughter, pure-bred for breeding)

Cattle of aweight > 160 kg but <= 300 kg, for slaughter

Live cattle of a weight > 160 kg but <= 300 kg (excl. for slaughter, pure-bred for breeding)

Heifers "female bovines that hawve never calved" of aweight > 300 kg, for slaughter

Live heifers "female bovines that hawe never calved" of aweight > 300 kg (excl. for slaughter and pure-bred for bree:
Cows of aweight » 300 kg, for slaughter (excl. heifers)

Live cows of 2 weight > 300 kg {excl. for slaughter and pure-bred for breeding and heifers)

Cattle of aweight > 300 ke, for slaughter (excl. heifers and cows)

Live cattle of & weight > 300 kg (excl. for slaughter, pure-bred far breeding and heifers and cows)

Pure-bred buffalo far breeding

Pure-bred buffalo far breeding

Live buffalo (excl. pure-bred for breeding)

Live domestic buffalo (excl. pure-bred for hreeding)

Live buffalo (excl. domestic species and pure-bred for breeding)

Live bovine animals (excl. cattle and buffalo)

Bowvine pure-bred breeding animals (excl. cattle and buffalo)

Live domestic bowine animals (excl. caftle and buffalo and pure-bred for breeding)

Live bowvine animals (excl. cattle, buffalo, pure-bred for breeding and domestic species)

Live swine

Pure-bred breeding swine

Pure-bred breeding swine

Live pure-bred swine, weighing < 50 kg (excl. pure-bred for breeding)

Domestic gwine, weighing < 50 kg (excl. pure-bred for breeding)

Live naon-domestic swine, weighing < 50 kg

Live pure-bred swine, weighing »= 50 kg (excl. pure-bred for hreeding)

Live domestic sows, hawving farowed at least ance, weighing »= 160 kg (excl. pure-bred far breeding)

Live domestic swine, weighing >= 50 kg (excl. sows having farrowed at least once and weighing >= 160 kg, and those
Live non-domestic swine, weighing >= 50 kg

Live sheep and goats

Live sheep

Fure-bred sheep for breeding

Live lambs "sheep up to awear old" (excl. purebred breeding animals)

Live sheep (excl. lambs and pure-bred breeding animals)

Live goats

Pure-bred breeding goats

Live goats (excl. pure-bred for breeding)

Live poultry, "fowls of the species Gallus domesticus, ducks, geese, turkeys and guines fowls"

Live fowls of the species Gallus domesticus, weighing €= 185 g (excl. turkeys and guinea fowls)

Grandparent and parent female chicks of fowls of the species Gallus domesticus laying stocks of a weight of <= 185
Grandparent and parent female chicks fowls of the species Gallus domesticus of aweight of <= 185 g (excl. laying st
Laying stock "fowls of the species Gallus domesticus" of a weight of <= 185 g (excl. grandparent and parentfemale c
Live fowls of the species Gallus domesticus of aweight of <= 185 g (excl. grandparent and parent female chicks and
Live domestic turkeys, weighing <= 185 g


https://taxation-customs.ec.europa.eu/customs-4/calculation-customs-duties/customs-tariff/combined-nomenclature_en
https://taxation-customs.ec.europa.eu/customs-4/calculation-customs-duties/customs-tariff/combined-nomenclature_en
https://taxation-customs.ec.europa.eu/customs-4/calculation-customs-duties/customs-tariff/combined-nomenclature_en
https://taxation-customs.ec.europa.eu/customs-4/calculation-customs-duties/customs-tariff/combined-nomenclature_en

Combined nomenclature

These are categories for products
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Processes?

* More messy; not one clean

taxonomy.

* Many different proposals for

different sectors, industries

« Often very ‘high level’ and not

detailed.

Processing
operations

Manufacturing
processes

Solidification
processes

Shaping
processes

Particle
processing

Deformation
processes

Material
removal

Property
enhancing processes

Heat
treatment

Assembly
operations

Surface processing
operations

Cleaning and
surface treatments

Coating and
deposition processes

Welding

Permanent
joining processes

Brazing and
soldering

Adhesive
bonding

Mechanical
fastening

Threaded
fasteners

Permanent
fastening methods




Processes?

-> Structure for the database as own
development, based on the life cycle of
products and public information

18
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Processes?

* Own definition: Archetypes of processes,

with segments that add
nuances/flavours, completed with
information from LCA and Wikipedia etc..

Archetypes:

Animal husbandry

Energy conversion

Freight transport

Generation / extraction of fuel
Generation of materials, agriculture
Generation of materials, other
Incineration

Material conversion

Mixing of goods or materials
Operation of means of transport
Person transport

Storing of goods or materials
Transport, electricity

Transport, pipelines

Waste treatment

greenbelTa
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Processes?

* Own definition: Archetypes of processes,

with segments that add
nuances/flavours, completed with
information from LCA and Wikipedia etc..

Flavours:

cleaning
compressing
cooling

drying

filtering

sorting

wetting

machine operation

cgreenbDelTa
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Example for a top-
down “postulation” of
a process dataset
content, per archetype

6.14. Betrieb Transportmittel - Erzeugungseinheit
Definition:
Betrnieb von Transportmattel zum Transport von Giitern. Das Transportmatiel bewegt sich.
Beispiel: LKW 3 5t Euro 4 innerstddtisch. Frachtflugzeug Boeing 747 interkontinental.
Inputs:
*  Transportmittel (Infrastruktur)
¢  Treibstoff
* Hilfsstoffe, Wartung
Qutputs:
* Betrieb Transportmittel als Dienstleistung
*  Wahrschemnlich Emissionen Verbrennung
*  Wahrscheinlich andere Emissionen aus Betrieb (Eeifenabrieb, Bremsabrieb)
e Evtl verbrauchte, verlorene Hilfsstoffe (Olverlust, ._.)
¢  Exvtl Abwiarme
Prozessparameter:
e Evtl Auslastung p,p=1
¢ Evtl Katalysator, Emissionsklasse

¢ Evtl Betriebsweise Transportmittel (bei LKW: Autobahn, innerstadtisch, . ; bei Flugzeug
Langstreckenflug, Kurstreckenflug)

# Evtl Transportverlust (verlorenes Gut, verdorbenes Gut, Eintrocknen, ...}
Beziehungen innerhalb des Prozesses:
¢  (C-Gehalt Brennstoff = CO2-Gehalt Abgas * VDV

e (wettere, die NQOx und andere Emissionen beschreiben, auch H20, in Abhéingigkeit der
Verbrennung, des Motortyps._.)

Sonstiges:



Locations, finally

22

..are countries plus groups and sets typically addressed in
LCA: Europe, North America Region, etc.

Can be easily extended
Different region has as consequence:
- Different product providers (electricity grid, e.g.)

» For some processes, different process settings, and not
all processes can take place everywhere (growing wine in
Scotland)

cgreenbDelTa



Overall approach then

» Start with a task to make a dataset
(process, product, location), from
postulate

ﬁ

23

* Challenge and refine

J<— with information from
4= yarious sources, on

various aspects

Output is a dataset
where the “procedural
changes” are
documented, with an
indication of quality

cgreenbDelTa
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How selection of better data and
information is done

Two aspects:

a, Shannon entropy (~conditional probability: how likely is a certain
information)

" D;
H(plq) = —z, 1pz*logz;
l= l

b, data quality

greenbelTa
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One example process: Soldering for surface
mounted devices

* Quantitative reference: im2 soldered area

e In puts: FLOWNAME FLOWID AMOUNT  AMOUNT_REIAMOUNT_QU UNIT
solder, lead free 0.25 kg
PCB 1.05 m2
electronic components 0.1 kg
electricity 6.25 kWh
machinery 1.00E-10 piece
building 1.00E-15 piece
N2 0.75 kg
flux 0.25 kg
° Outputs: FLOWNAME FLOWID AMOUNT  AMOUNT_REIAMOUNT_QU UNIT FLOWTYPE
soldered area 1 m?2 PRODUCT
electronic waste 0.15 kg
Nox to air 0.15 kg
2-Propanol to air 0.05 kg
production waste, hazardous 0.05 kg WASTE
production waste, non hazardous 0.1 kg WASTE

greenbelTa
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Some important processes modelled in full,
so far

* Transportation (EU Commission transport models, COPERT etc.,
refined and extended) -> fuel consumption and emissions per
payload e.g., very recent and verified

* Waste water treatment, depending on waste water composition
(TU Vienna etc. models)

 Municipal solid waste incineration, per waste composition (model

from GreenDelta), heavily parameterised

Electrostatic precipitator process
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Some important processes modelled
explicitly so far

* Municipal solid waste incineration, per waste composition (model
from GreenDelta), heavily parameterised

De
De
De
De
De
]
]
]
]
]
]
]
]

elta_rm_Hg_acid
elta_m_Hg_lime
elta_m_Mn_acid

elta_m_Mn_lime

lelta_m_Mo_acid



On “atomistic
modelling”: e.g.
elementary flows:

* intervention
 compartment
e flow

As three independent
entities that can be
combined as needed

=» Model becomes more
flexible and powerful

industrial

snow_and_ice

sub

_sub

sub

sub

urban_non_ind
ustry

sub

: non-
agriculture

sub

shrubland

sub

ub

sub

sub

social_issue

sub

non-
elementary

sub

inter
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Overall:
A massive database with about 500,000 datasets to
come, triplets of product, process, location.

» The database is based on a system that is able to
create datasets for any database, on the spot

* It can integrate, and gets better, with inclusion of
more, specific information sources.

* It will be able to produce datasets in line with several
reference systems (e.g., different flow reference
systems, inclusion of infrastructure or not, ...)

 This is of course not easy, but needed.

MSDB

cgreenbDelTa
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How to get involved

31

If you have access to good, useful, .. data that is not bound to a protected
license, then please contact us (no system processes but could be details for

processes, efficiencies, ...)

Otherwise: we plan to release a first version ~ end of this year, and will have a
first external reviewer round then; contact us also then (but: we planned this
already some years ago and were then distracted and did not proceed).

cgreenbDelTa
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