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GreenDelta

SME, 12 people, international (DE, IT, ID, CN), 
office in Berlin

Sustainability Consultancy and -research 
Life Cycle Assessment, resource depletion, Life Cycle Costing, 
soziale impacts along the life cycle, EPDs

Database development, 

management and distribution

Software development, 
open source and other



GreenDelta

• Diverse employees 
(engineers, architects, IT developers, ..)

• International projects and clients:

• Research projects (EU, German)

• Institutional projects (German EPA, US EPA, US DA, 
PTJ, ...)

• Industrial projects

• Projects with and for other consultants and also 
universities, worldwide



GreenDelta, some current projects

• openLCA, world’s leading open source LCA software, 
www.openLCA.org

• UNEP GLAD, data conversion and powerful search for 
retrieving and providing LCA datasets worldwide

• NEXUS, world’s largest repository for LCA and Sustainability 
data

• PEF remodeling, pilots paper and PV

• PSILCA, world’s largest, and transparent, database for Social 
Life Cycle Assessment

• The LCA data machine



Points for the talk

• Creation of LCA data sets 

• Creation of an LCA database



Points for the talk

• Creation of LCA data sets 

• Creation of an LCA database

... because 

• for any LCA study, you will have own datasets and datasets 
from a database, or from several databases

• and for creating a databases, also datasets need to be 
created



Creation of LCA datasets



What is an LCA (=Life Cycle Assessment) 
dataset



What is an LCA dataset

• an LCA dataset is the smallest modeling unit in a Life Cycle 
model; the smallest modeling unit is also called “unit process”

• every life cycle model comprises many processes

• the LCA dataset consists basically of 

• input flows (resources, products), and 

• output flows (product, waste, emissions) 

of one “step” in a life cycle



Primary raw data acquisition 
Background

•

• e.g., Mango production in Argentina



Primary raw data acquisition 
Background

• Using “raw data” to create unit process data sets

Wang, H., Ciroth, A., et al.: Development of unit process data sets, chapter 2 in UNEP 
Shonan Guidance Principles, UNEP 2012 



Primary raw data acquisition 
An excel sheet for data collection

• data collection in LCA is nowadays still 
often done in a very “traditional” way, 
using excel sheets for example

• communication & trust very important 
when collecting information (technical 
language; language)



Primary raw data acquisition 
Background

• How does a process data set in principle look like (screenshot 
from a European database)



Primary raw data acquisition 
Background

• How does a process data set in principle look like?

meta data

inputs outputs



Primary raw data acquisition 
Mango production Argentina

 What kind of information do we need to collect and store for a 
data set?

 Metadata?

 Inputs?

 Outputs?



Primary raw data acquisition 
Mango production Argentina

 Like this?

Metadata

Author: Huellas Ambientales lecture

Year: 2018

Region: Argentina

Data collection: primary 

Input

agricultural land use 0.5 m2/a

N-fertilizer 0.05 kg

manure 0.05 kg

pesticide xy 0.01 l

irrigation water, from ground 2 kg

biogenic CO2, from air 1 kg

Output

Mango, fresh 1 kg

fertiliser, in ground 0.025 kg



Primary raw data acquisition 
Protecting sensitive information

• Why is information collected for LCA potentially sensitive?

• Protecting sensitive information: approaches



Primary raw data acquisition 
Protecting sensitive information 

• Why is information collected for LCA potentially sensitive?

• Protecting sensitive information

• Averages and aggregation

Broadbent, Cl., et al.: 
Aggregated data 
development, chapter 3 
in UNEP Shonan 
Guidance Principles, 
UNEP 2012 



Primary raw data acquisition 
Protecting sensitive information 

• Why is information collected for LCA potentially sensitive?

• Protecting sensitive information

• Averages and aggregation

• Remove specificity

• Is the information really sensitive?

• Protection by trusted “man in the middle”

• Self-Protection by data owner



Primary raw data acquisition 
How to create representative data sets

• What are representative datasets and why are 
they often needed?



Primary raw data acquisition 
How to create representative data sets

• Common practice in LCA: market share

• This is not corresponding to scientific practice!

• Scientific: Statistical sampling



Primary raw data acquisition 
How to create representative data sets: 
statistical sampling

CC SA 4.0, Dan Kernler
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Primary raw data acquisition 
How to create representative data sets: 
statistical sampling

CC SA 4.0, Dan Kernler

• Would you see any issues in applying this 
technique for LCA data?



Secondary data acquisition 
Background

•

• What are secondary sources that can be used here?



Secondary data acquisition 
Secondary data

• Public, official statistics

• Wikipedia

• Company websites

• Journal papers

• Chemical engineering books

• Other LCA databases and datasets (!)

• …



Secondary data acquisition 
Secondary data, example

http://www.info.energy.gov.lk/



Secondary data acquisition 
Secondary data, example

https://www.iea.org/countries/Argentina/



Secondary data acquisition 
Secondary data, example

Possible use of this
information when
creating a data set?



Secondary data acquisition 
Secondary data – challenges, issues

• Quite often, data does not fully fit to what you need

• Incomplete

• Product missing

• Only some emissions reported, or only composition of 
products

• Not fully fitting (slightly different product, location, time 
than needed)

• Source reliability



Secondary data acquisition 
Secondary data – challenges, issues

• Quite often, data does not fully fit to what you need

• Incomplete

• Product missing

• Only some emissions reported, or only composition of 
products

• Not fully fitting (slightly different product, location, time 
than needed)

• Source reliability

 Need attention and care, but great potential. Typically, result are 
“patchwork datasets”



Live presentation of datasets in a
database, LCA model
(if possible)



Data set creation, final thoughts 
Issues when creating many datasets, in 
a group?



Data set creation, final thoughts 
Issues when creating many datasets, in 
a group?

• consistency of flows

• consistency of modeling

• timing (creating the same process twice, building on other 
processes that have already been created)

• updating datasets in a group

• ...



Creating a database



Datasets in databases



Requirements on Datasets in databases

• Comprehensive input/output flows for datasets

• Consistent modeling approach and flow nomenclature

• Complete and consistent dataset documentation



LCA database consistency

• often, the database has capability beyond storing data, 
e.g. data collection and submittal support, review, 
aggregated process creation, …

• consistency in modeling approach allows combination of 
the datasets in a Life Cycle model

• if several databases are consistent, they can also be 
combined



Datasets in databases
The whole picture: 
data provider, DB manager, user

• Comprehensive input/output flows for datasets

• Consistent modeling approach and flow nomenclature

• Complete and consistent dataset documentation

• Often, capability beyond storing data, e.g. data collection 
and submittal support, review, aggregated process 
creation, …

User

Data/ dataset 
provider

Database manager

Sonnemann, G. Vigon, B. et al.: The Context for Global Guidance Principles for Life Cycle 
Inventories, chapter 1 in UNEP Shonan Guidance Principles, UNEP 2012 



Datasets in databases
Format of the database

• In the past, long discussions in various emerging 
databases, e.g. Brazil, US, … about the “right” format

• Discussions are mainly about the exchange format (-> 
some few, from ecoinvent, JRC/EC, GreenDelta)

• For the actual storage, the format is not so important but 
DB should be able to “deliver” in various broadly used 
formats

• Format in use for storage: 

• LCDN / EC: ILCD (only!)

• USDA: openLCA

• Ecoinvent: unknown



Datasets in databases
Version control

• Typically, database users expect stability in their results

• ..but they also expect updates, bug fixes, extensions of 
the database



Datasets in databases
Version control

• Typically, database users expect stability in their results

• ..but they also expect updates, bug fixes, extensions of the 
database

• Common practice:

• Release versions

• Ecoinvent: major, smaller release (3.5)

• GaBi: Annual releases with mid-year update

• Dataset versioning (ILCD hubs e.g.): each dataset has 
a version number and can be chosen accordingly

• Collaboration server: push and commit dates and 
versions, with diff files, most sophisticated



Datasets in databases
Review and Quality Assurance

• Review “items” (what is reviewed, how)

• Reviewers

• Review workflow and organisation



Datasets in databases
Review and QA

• Review “items” (what is reviewed, how)

• Reviewers

• Review workflow and organization

• On which type of processes should the review be 
performed (unit process, aggregated process?)



Datasets in databases
Review criteria

Values

data set
flows/ 

exchanges

any other 

data set fields

Goal and scope completeness

Reference time yes/no x

Reference geography yes/no x

Reference technology yes/no x

Reference model completeness yes/no x

Reference sample completeness yes/no x

Sample approach (scientific, or expert-based) scientic / expert x

Supported LCIA methods with version number text x

Conformance 

Time related conformance 1..5 x x

Geographical conformance 1..5 x x

Technological conformance 1..5 x x

Model completeness conformance, flows and documentation 1..5 x

Sample conformance, correctness and reliability

Sample conformance 1..5 x

Accuracy of the provided information 1..5 x

Precision of the provided information 1..4 x

Reliability of the provided information 1..5 x x

Consistency of the provided information 1..5 x x

Materiality

Mass- and energy balance in line with goal and scope 1..5 x

LCIA results in line with goal and scope 1..5 x

Order of 5 main drivers for main LCIA results in line with goal and scope 1..5 x

Procedural and meta-information

# of reviewers and their relation to  data provider 1..5 x

Data access 1, 3, 5 x

Scope

Ciroth, A.,  Foster, 
Chr., Hildenbrand, 
J., Zamagni, A.:Life 
Cycle Inventory 
Dataset Review 
Criteria 
Development, final 
report 2016



Datasets in databases
Review procedure, example

Inaba, A., et al.: Data Documentation, review, and management, chapter 4 in UNEP 
Shonan Guidance Principles, UNEP 2012 



Datasets in databases
Standards for the review of datasets?

• ISO 14040 is well known as main standard for LCA

• there is also a standard on review, which does not cover 
datasets however (ISO 14071 TS -> “LCA study”)

• in PEF of the European Commission, and other schemes, 
there is guidance for performing the review

 a dedicated standard, and overall accepted approach, for 
datasets review does not exist yet (!)



Datasets in databases
Review, software support

There exist tools to support the review procedure, including

• EcoEditor, ecoinvent (fully integrated)

• ILCD validation tool (ILCD, for nomenclature, 
documentation completeness, … - not content, not 
review procedure)

• LCA Collaboration Server (fully integrated), by 
GreenDelta, e.g. USDA 

(maybe more)



Creating a national LCA database

(i.e., a database that is national reference, often provided for 
free, and maintained by public institutions)

- LCA databases first existed for several EU countries, US, 
Japan, Australia

- In other regions, processes are often very different  need 
for additional databases

- LCA data is like infrastructure -> free access to LCA data is a 
public service

- there is often need for an agreed value of e.g. electricity grid 
Greenhouse Gas emissions

- creating the database fosters national industry and science



Creating a national LCA database

Quite some national databases are now created or have been 
created since some time:

- Chile

- Brazil

- Malaysia

- Thailand

- India

- Sri Lanka

- ...

This is a chance for local LCA communities, to bring in 
innovation, and to benefit from existing experiences at the 
same time



When creating a national LCA database,
many decisions need to be taken

business model (long time support?)

which industry sectors, products to include 

start and development, scale up procedure

data collection procedures

data exchange format

review system

nomenclature of flows and process datasets

modeling principles

data quality assurance in general

persons in charge

IT infrastructure

supported LCIA methods

connection to LCA software

connection with other existing LCA databases

unit processes, system processes, or even LCIA results only in the database

...



When creating a national LCA database,
be prepared for stakeholder discussions

• LCA software providers

• LCA consultants and researchers

• national industry

 LCA data is a market, and a national LCA database can impact 
this market (LCA software providers, other databases)

 results from the national database are obviously interesting for 
national industry



LCA Collaboration Server



The LCA Collaboration Server

• Server application that 
complements openLCA

• Facilitates the exchange of LCA 
datasets between users who work in 
a distributed team

• Synchronisation of databases, 
tracking of changes, comparison of 
databases

• The LCA CS empowers users to 
conduct distributed and 
simultaneous collaborative LCA 
modelling

Introduction

Commits data

Fetches changes,
merges with

local database

Commits
Merged
data

Fetches changes

Average Joe
with local openLCA

Database 1

Sally Housecoat
with local openLCA

Database 2



The LCA Collaboration Server

local database, openLCA

Local database with projects, 
product systems, processes, flows, 
indicators and parameters as well as 
background data. 

online repository, LCA 
Collaboration Server

A repository is the equivalent to a 
database in openLCA and contains 
the same elements. A repository 
mirrors the local database (of the 
users connected to it).

You can have several repositories in 
one LCA CS.



The LCA Collaboration Server

• Commit: Committing data means pushing data from a local openLCA 
database to an LCA CS repository

• Fetch: Fetching data means downloading data from an LCA CS 
repository to a local openLCA database

2 Important terms

Commit

Fetch



The LCA Collaboration Server

• For one LCA CS, you can define one or several groups, with several 
teams and / or users per group, 

• ..and with one or several repositories, linked to users and teams

Structure

LCA CS Groups

Users/teams

Repositories Users/teams



The LCA Collaboration Server
Group and user roles

LCA CS



The LCA Collaboration Server: Use Cases
Iterative co-development of datasets and LCA models, data collection 

Fetches product
system for
a review

Builds
product system

Incorporates
feedback

Commits
production-
related data

Fetches
Production

data

Manufacturer

Consultant



The LCA Collaboration Server: Use Cases

• Straightforward sharing of LCA 
models, flows, processes and 
entire databases

• Tracking of changes

• Comments

“Publication”: Straightforward sharing of LCA models, flows, processes and entire 
databases



The LCA Collaboration Server: Use Cases

• Tracking feature and versioning allows simple 
review of changes

• Check-out of previous versions facilitates the 
creation of verified databases

• e.g. for establishing verified datasets within 
research projects

Building and managing verified public LCA repositories

User 1

User 2

User 3

Moderator

Internal
repository

Public
repository

Local openLCA
database 1

Local openLCA
database 1

Local openLCA
database 1

Verified
database



The LCA Collaboration Server: Use Cases

• Many projects aim at 
establishing reference data 
for LCA studies that conform 
with a specific industrial or 
environmental standard

• Protect specific datasets 
whilst accepting contributions 
from other users

Managing and distributing reference data



The LCA Collaboration Server

Download the LCA CS and the 
LCA CS User manual via

http://www.openlca.org

Install on Webserver

(GreenDelta-hosted solution, 
and support, available)

Download

http://www.openlca.org/download/


Exemplary use case – work flow

• A repository is created and User 1 and User 2 are members

• User 1 connects local db

to repository



Exemplary use case – work flow

• User 1 commits data



Exemplary use case – work flow

• The data appears on the collaboration server



Exemplary use case – work flow

• User 2 connects to the same repository and fetches data

• Summary of differences to local database appears



Exemplary use case – work flow

• User 2 makes change in local data and commits again to 
repository

• User 1 makes change in local data and wants to commit

• User 1 fetches changes 



Exemplary use case – work flow

• Diff tool shows the differences in the data



Exemplary use case – work flow

• Commit history in the web app

• Commit history in openLCA



LCA Collaboration Server, status
… a central component of the US agencies’ LCA toolbox1

1Wesley W. Ingwersen, Ezra Kahn, Alberta Carpenter, Timothy Skone, Peter Arbuckle, Richard Bergman, Michael Wang, Joshua 
Kneifel, Kelly Scanlon, Federal LCA Commons Public Discussion Forum, presentation, LCA XVII, Portsmouth, 4 Oktober 2017.



LCA Collaboration Server, status 2

• currently ongoing: role-out, trainings, first hosted 
solutions

• we hope and expect the LCA Collaboration Server is an 
interesting offer to become a major element for any 
entity worldwide dealing with LCA data handling, be it

• public agencies releasing and reviewing data

• large teams jointly developing and using models 
(institutes, companies)



Wrap-up



¡Muchas gracias!
Contact: Dr. Andreas Ciroth 

GreenDelta GmbH
Müllerstrasse 135, 13349 Berlin, Germany
ciroth@greendelta.com
www.greendelta.com


