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GreenDelta, what we do

DaTa

TooLs

GreenDeLTa

Know-
How

“The art of sustainability consulting”

• sustainability research

• life cycle assessments

• databases

• software for LCA and 

sustainability



• openLCA

• openLCA Nexus

• openLCA format converter

• Other tools based on openLCA core:

• PROSUITE Decision Support Tool

• Waste Reduction Model (WARM) Tool

• Sustainable Materials Management (SMM) Tool

• BASF-BEST

openLCA framework



Agenda

• Adapting LCA software and databases

Examples: ecoinvent v.3, ELCD, PSILCA

 Focus on openLCA

• The issue of the elementary flows and LCIA 
methods in different software



Databases used in examples

ecoinvent is the most famous LCA database worldwide 
used by around 4,500 users in more than 40 countries. The 
database contains international industrial life cycle 
inventory data on multiple sectors.

European reference Life Cycle Database comprises LCI data 
from EU-level business associations and other sources for 
key materials, energy carriers, transport, and waste 
management

PSILCA is a new database for social LCA developed by 
GreenDelta. It contains comprehensive generic inventory 
information for almost 15,000 industry sectors and 
commodities, for calculating and assessing social impacts of 
products along their life cycles
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Adapting LCA software and 
databases



Formats

e.g. ILCD in ELCD

ecoSpold2 in ecoinvent v.3

openLCA  Implementation of ILCD and 
ecoSpold2 interfaces (for import and export)

• API created to import and export ILCD and 
ecoSpold2

• olca-io created to map the format to the database



Modelling

Products with multiple providers

e.g. ecoinvent v.3

Same product, multiple possible providers

(activityLinkId = Default provider)

SimaPro  Not possible (Products are always 
unique)

GaBi  Possible, but only LCI datasets included



Modelling

Products with multiple providers

e.g. ecoinvent v.3

openLCA 1.4  Possible, but a product could not 
be used several times in the same process with 
different providers (typical in ecoinvent 3)



Modelling

Products with multiple providers

e.g. ecoinvent v.3

openLCA 1.5  Possible to use a product with 
different providers in the same process



Modelling

Products with multiple providers

e.g. ecoinvent v.3

openLCA 1.5  Possible to use a product with 
different providers in the same process



Modelling

Products without provider

e.g. ELCD

SimaPro  Not possible (product = process)



Modelling

Products without provider

e.g. ELCD

GaBi, openLCA  Possible (product flow will be listed 
in the inventory results)

In openLCA, in order to simplify the 
creation of the product system to the user, 
dummy processes are set as default 
providers



Modelling

Connections between different products

e.g. ELCD (transport modelling: cargo)

GaBi  Possible (only manual creation of product 
systems [plans])



Modelling

Connections between different products

e.g. ELCD (transport modelling: cargo)

SimaPro  Not possible (unique products (ecoinvent 
transport modelling): automatic creation of product 
systems)



Modelling

Connections between different products

e.g. ELCD (transport modelling: cargo)

openLCA  Not possible, but intermediate processes 
can be created (or ecoinvent transport modelling)



Modelling



Modelling

Loops due to self-referencing activities

e.g. ecoinvent v.3



Modelling

Loops due to self-referencing activities

e.g. ecoinvent v.3

SimaPro it can calculate

self-loops



Modelling

Loops due to self-referencing activities

openLCA  Exchanges are merged during the
import



Modelling

ActivityLinkId specified in the ecoSpold2 files refers 
to an activity where the product flow is an input

e.g. ecoinvent v.3

"residual wood, dry" consumed by "market for residual wood, dry 
- GLO"
Provider: "shavings, hardwood, measured as dry mass to generic market 
for residual wood, dry - GLO" where "residual wood, dry" is a positive 
input provided by "market for residual wood, dry - GLO“

"venting of nitrogen, liquid" consumed by "market for venting of 
nitrogen, liquid - GLO"
Provider: "venting of nitrogen, liquid - RER" where "venting of nitrogen, 
liquid" is a positive input provided by "market for venting of nitrogen, 
liquid - GLO"



Modelling

ActivityLinkId specified in the ecoSpold2 files refers 
to an activity where the product flow is an input

e.g. ecoinvent v.3

Recommendation from ecoinvent: delete those 
exchanges in the database



Modelling

Inputs as reference flows + Downstream connections

e.g. ELCD (waste modelling)

GaBi any flow can be the reference (even no 
reference flow needed) and downstream 
connections possible

SimaPro specific type of exchange “waste to 
treatment” and process type “Waste treatment”

(In e.g. ecoinvent v.3 waste amounts are 
modified from negative to positive)



Modelling

Inputs as reference flows + Downstream connections

e.g. ELCD (waste modelling)

openLCA  Reference flow must exist and be an
output product. Connections downstream of the
reference process not possible

ecoinvent v.3 approach implemented:

• Wastes moved to the input side with negative
amount in process producing them

• Wastes moved to the output side with negative
amount in the waste treatment



Modelling

Inputs as reference flows + Downstream connections

e.g. ELCD (waste modelling)

In future openLCA versions linking and 
calculation algorithms modified to allow this kind
of modelling



Database content

Content that requires changes in the software’s
database schema and UI

e.g. PSILCA (social aspects and indicators)

openLCA  New element “Social indicator” 
added to the database, and new tab “Social 
aspects” in the process editor



Database content



Database content



Database content

Content that requires changes in the software’s
database schema and UI

e.g. PSILCA (social aspects and indicators)

SimaPro No new element added in the
database or UI. Information of each social 
indicator repeated in all the elementary flows
of that indicator. e.g.:

Social indicator: Risk of child labor

Elementary flows: Risk of child labor, no risk

Risk of child labor, low risk

etc.



Database content

Content that requires changes in the software’s
database schema and UI

e.g. ecoinvent v.3.3 (exchanges descriptions)

openLCA  New field “description” added in 
the database and in the Inputs/Outputs tab of 
the process editor



Database content

Content that requires changes in the software’s
database schema and UI

e.g. ecoinvent v.3.3 (PDF and weblinks per process)

openLCA  New function to open links directly
from the source editor



Database content

Content that requires changes in the software’s
database schema and UI

e.g. ecoinvent v.3.3 (flow properties per exchange)

Flow properties (water content etc.): in 
ecoinvent linked to an exchange, in openLCA 
and ILCD linked to a flow

openLCA  Not implemented. Data lost during
the import



Database content

Content that requires changes in the import
function only applicable to a specific database

e.g. ecoinvent v.3 (parameters)

• Mathematical formulas from reference
products refer to the undefined system

• Livelinks used in the mathematical formulas

• Formulas > 2000 characters (limit in 
openLCA), etc.

• etc.



Database content

Content that requires changes in the import
function only applicable to a specific database

e.g. ecoinvent v.3 (parameters)

openLCA, SimaProMathematical formulas 
not imported



Memory & Calculation

e.g. ecoinvent v.3

New types of process data sets, for markets, that 
typically link one process with another 

 a drastically increased in number of data sets in 
one typical product system (with the same number 
of LCA process data sets).



Memory & Calculation

e.g. ecoinvent v.3

Issue: Memory space requirements in a matrix 
calculation  cubic increase with the number of 
data sets



Memory & Calculation

e.g. ecoinvent v.3

Tasks:

• Reduction of memory space requirements

• Faster loading of product systems

• Faster calculation



Memory & Calculation

e.g. ecoinvent v.3

Performance improvements due to 

• Improved data structures

• Improved queries (batching)

• Improved memory usage (caching)

• Improved algorithms and a faster numerical 
library



Memory & Calculation

Memory space requirements (ecoinvent 2.2)

openLCA 1.3:

Product system open:

200 MB
Analysis peak:
450 MB
Product system & 
result open: 
250 MB



Memory & Calculation

Memory space requirements (ecoinvent 2.2)

openLCA 1.4:

Product system open:

25 MB
Analysis peak:
300 MB
Product system & 
result open: 
125 MB



Memory & Calculation

Memory space requirements (ecoinvent 3.01)

openLCA 1.4:

Product system open:

25 MB
Analysis peak:
1100 MB
Product system & 
result open: 
125 MB



Memory & Calculation

Performance (openLCA 1.3 vs. 1.4)

Action
Ecoinvent v.2.2 Ecoinvent v.3.01

openLCA 1.3 openLCA 1.4 openLCA 1.4

Creating a new

product system
72 s 3 s 13 s

Opening an existing

product system
8 s < 1 s <1 s

Calculation and

Analysis
10 s 4 s 17 s



Memory & Calculation

Performance (openLCA 1.4.2, ecoinvent v.3.2)
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Memory & Calculation

e.g. PSILCA

Number of processes
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Memory & Calculation

e.g. PSILCA

Number of process links (in millions)
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Memory & Calculation

e.g. PSILCA

Required RAM (GB)
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Memory & Calculation

e.g. PSILCA

Time (min)
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Creation of the product system Calculation of the product system



Memory & Calculation

e.g. PSILCA

Cut-offs in available databases

Database openLCA SimaPro

PSILCA Developer No cut-off Not Available

PSILCA Professional 1E-7 Not Available

PSILCA Starter 1E-5 Not Available

PSILCA Starter (SimaPro) Not Available 1E-4



Memory & Calculation

e.g. PSILCA

Future modification of the software:

• Store pre-calculated matrices of background 
systems as libraries to reduce significantly the 
time of calculation and memory requirements
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The issue of the elementary flows 
and LCIA methods



“Old” issue still unresolved

The issue

The same dataset characterized with the same 
LCIA method can yield very different results in 
different LCA software

The cause

Different elementary flows used in the software, 
LCI databases and LCIA methods

Different mappings applied

Different intrepretation of LCIA methods

Publications: Herrmann and Moltesen, 2015; Speck et al., 2015



Lack of harmonization in elementary
flows

• Different flow nomenclature

• Lack of clarifiers (e.g. synonyms, CAS numbers, 
formulas, etc.)

• Different definition of context (i.e. compartment, 
subcompartment information)

• Misspelling, capitalization differences, etc.

 All makes more difficult the creation of mappings



Lack of harmonization in elementary
flows

Source Flow name CAS Flow context

ecoinvent

v.3.2

Butylcarbamate, 

iodopropynyl

55406-

53-6

Air - non-urban air or from 

high stacks

openLCA
3-Iodo-2-propynyl 

butylcarbamate

055406-

53-6
Air – low population density

SimaPro
Butylcarbamate, 

iodopropynyl
- Emissions to air – low. pop.

GaBi
Butylcarbamate, 

iodopropynyl

Emissions to air – Organic 

emissions to air (group VOC) 

– Group NMVOC to air

ILCD
3-iodo-2-propynyl 

butylcarbamate

055406-

53-6

Emissions – Emissions to air 

– Emissions to non-urban air 

or from high stacks



Impact in LCIA results

X 3999 inventories
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Impact in LCIA results: Global Warming

CIRAIG analysis (2014, Pascal Lesage)
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Impact in LCIA results: Abiotic depletion
(elements)
CIRAIG analysis (2014, Pascal Lesage)
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Impact in LCIA results: Abiotic depletion
(elements)
CIRAIG analysis (2014, Pascal Lesage)

• GaBi includes so-called “obsolete” 
characterization factors (CFs): Barium sulphate, 
Cinnabar, Colamanite ore, Borax, Gypsum, 
Antimonite, Sodium chloride, Sodium sulphate, 
Spodumen

• GaBi CF 100x lower for cadmium

• Mismatch in GaBi nomenclature for Uranium
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Impact in LCIA results: Abiotic depletion
(fossil fuels)
CIRAIG analysis (2014, Pascal Lesage)

These three outliers are 
due to peat not being 
characterized in SimaPro



Impact in LCIA results: Abiotic depletion
(fossil fuels)
CIRAIG analysis (2014, Pascal Lesage)
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Impact in LCIA results: Acidification
potential
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Impact in LCIA results: Acidification
potential

In GaBi can be as 
much as 35x higher

CIRAIG analysis (2014, Pascal Lesage)



Impact in LCIA results: Acidification
potential
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Impact in LCIA results: CML results
CIRAIG analysis (2014, Pascal Lesage)
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But there is hope…

Global LCA Data Access network (GLAD) – UNEP

Nomenclature Working Group, deliverables:

• Agreed mapping system

• Critical review of nomenclature systems

• Principles for maintenance and update of the 
flow list

• Principles for the harmonization of processes 
nomenclature and taxonomy
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Thank you!
Contact: Cristina Rodríguez

GreenDelta GmbH
Müllerstrasse 135, 13349 Berlin, German
rodriguez@greendelta.com
www.greendelta.com


