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GreenDelta, greendelta.com

SME, team of 20, interdisciplinary (engineers, economists, IT, architects..),
international (DE, IT, FR, SP, RU, IN, BR), office in Berlin, independent
capital company founded 2004

Sustainability consultancy and research

environmental LCAs, resource criticality, social LCAs, Life Cycle
Costing, Circular Economy

Database development Software development,
and —distribution (Nexus) especially open source
(e.g. openlLCA)
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Points for the talk

« Life Cycle Inventory Analysis

« Building a national life cycle inventory database
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Principles of Life Cycle Inventory
Modeling

EII] Chapter 2: Principles of Life Cycle Inventory Modeling: The Basic Model, Extensions, and Conventions
----- [] 1 The Basic Life Cycle Inventory Model

B[] 2 Some Fundamental Modeling Topics in the Basic LCI Model

----- [ 2.1 Modeling Benefits and Impacts: The Functional Unit

----- [ 2.2 Modeling Causality: Attributional Versus Consequential Perspectives
----- [ 2.3 Setting Boundaries in an Infinite Inventory Model

----- [ 2.4 Modeling Locations

----- [ 2.5 When Can a Process Dataset be Considered Complete?
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----- [J 3.1 Modeling Multifunctionality

----- [ 3.2 Modeling Time
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=[] 4 Life Cycle Modeling Conventions
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----- [] 5 Conclusion

----- [] References
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Development of Unit Process Datasets
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: [ 1 Introduction
EI [:| 2 General Procedures of Developing Unit Processes
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|;| [:| 2.2 Data Collection and Accounting of Flows
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. [] Spedal Flows
L |:| 2.2.3 Flows with Missing Data
------ |:| 2.3 Matching Flows with Background Datasets (Optional)
------ [:| 2.4 Internal Check
------ [:| 2.5 Sensitivity Analysis (Optional)
------ |;| 2.6 Data Quality Evaluation
------ |:| 2.7 Documentation
------ L[] 2.8 Critical Review
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Development of Unit Process Datasets

Raw data Mathematical Unit process
Chapter2 (from e.g.) relations dataset
Development of unit
process dataset : -—
from raw data = desie iy o —>  (co) products
* Raw data Statistics :: —> Material Inputs
— Mathematical relation Science P -
. P — Energy Inputs
< Unit process dataset L
Measurement . <> Emissions
*-—
Estimation ... .4&@ Waste

Chapter 3
Development of Other unit process Aggregated
aggregated process or aggregated Cﬂ + Cq process datasets
dataset from process datasets

existing datasets Aggregation
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Data Quality

Elm Chapter 5: Data Quality in Life Cycle Inventories

----- [] 1 Data Quality: An Issue in Life Cycle Inventories
----- [] 2 Definition of Data Quality and Fitness for Purpose
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----- [ 4.1 Uncertainty

----- [ 4.2 Reliability

----- m 4.3 Representativeness

----- [] 4.4 Time

----- [ 4.5 Location

----- [ 4.6 Technology

----- [] 5 Conclusion and Way Forward

----- [] References
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Data Quality

Data quality is fitness for purpose
Two sides:
a) When creating a dataset

b) When using a dataset
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Data Quality

Data quality is fitness for purpose
Two sides:
a) When creating a dataset

b) When using a dataset

Dataset creation Dataset application

Descriptor: time

Representation: 2017

Conformance: very good

Descriptor: time

Representation: 2017 I

Conformance: good
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Algorithms

=[] Chapter 7: Algorithms of Life Cycle Inventory Analysis
----- [ 1 Introduction

B-[J 2 Calculating Inventory Results

----- m 2.1 Representation with Linear Equations
----- [ 2.2 Reformulation with Matrices

----- [ 2.3 Calculating LCI Results

..... [ 2.4 The Sequential Approach

----- [ 2.5 Relations to Input-Output Analysis
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----- [ 4.3 Contribution Trees

----- |:| 4.4 Relations to Impact Assessment
B-[J 5 Performance Considerations

----- [ 5.1 Selection of Algorithms

----- [ 5.2 Precalculated Resulfts

----- [ References
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Algorithms

Algorithm 7.3 Calculating an upstream tree
1. function UTREE (A, 5, g, m)
2. root < Node(idx < ref, scaling < s,., result < g,)

3. call CHILDS (root, A, m, 0)

4.  return root

5. function CHILDS (parent, A, m, depth)

6. if depth > depth,,, return

7. forr <« 1...rows(A)

8. if r = parent. idx continue

0. v < A(r, parent. idx) - parent. scaling
10. if v = 0 continue
11. child < Node(idx < r)
12. child.scaling < A (r,r)
13. child. result < m(r) - A(r, r) - child. scaling
14. add(parent. childs, child)
15. if abs(child. result) > u,,;,

16. call CHILDS (child, A, m, depth + 1)



LCl Data and Databases

EI |:| Chapter 6: Life Cycle Inventory Data and Databases
T m 1 Life Cycle Inventory Data and Databases, Definition and Introduction
------ m 2 The Role of Life Cycle Inventory Databases for Life Cycle Assessment
------ m 3 Types of Databases
EI m 4 Issues in Life Cycle Inventory Databases
...... m 4.1 Setup
------ - [a] 4.2 Quality Assurance
------ [ 4.3 Maintenance
L [:| 4.4 Integration into LCA Software
EI m 5 Data Exchange
- [:| 5.1 Information in LCI to Be Exchanged
------ [:] 5.2 Exchange Formats
e -..[] 5.3 Interoperability Concepts
------ |:j & Qutlook
------ -..[.] References
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LCI Data and Databases

- process sectors

- countries

b) ecoinvent v3.2

a) ELCD
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process dataset
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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 datais 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 LCl database

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

Chile

Brazil
Malaysia
Thailand
Korea (CO2)

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



A national LCl database,
elements

Methodology

Technical .
. Use cases Finances
infrastructure

,Roadmap*
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A national LCl database,
elements

Data submission
& review pipeline

Dataset editor

Technical
infrastructure

LCA modeling tool

Data publication
& distribution
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A national LCl database,
elements

Data submission
& review pipeline
Methodology

Dataset editor

Technical
infrastructure

Use cases Finances

LCA modeling tool

,Roadmap”

Data publication
& distribution
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A national LCl database,
examples: USA (us Department of Agriculture, US EPA)

Data submission
& review pipeline

LCA Collaboration Server

_ openLCA
Dataset editor

Technical

infrastructure
openlLCA and others

LCA modeling tool coexist

Data publication LCA Collaboration Server

& distribution

(project with GreenDelta, since 2015) Creenbelta



A national LCl database,
examples: Canada (National Resources Canada)

Data submission
& review pipeline

Dataset editor

Technical
infrastructure

LCA modeling tool

Data publication

& distribution

(project with GreenDelta, 2021+)

LCA Collaboration Server

openLCA enhanced,
improved import to read
from SimaPro, Gabi

openLCA enhanced,
improved import to read
from SimaPro, Gabi, also
with Python API

LCA Collaboration Server

GgreenbeLta



A national LCl database,

examples: Korea

Data submission
& review pipeline

Dataset editor

Technical
infrastructure

LCA modeling tool

Data publication
& distribution

(project with GreenDelta, 2021)

Register datasets in UN
GLAD & EF network,
requires review,
compliance with EF

agreenbeLta



A national LCl database,
examples: EU

Data submission Independent, but in the
& review pipeline end sodagqLCA node,
review following EF rules

None (!), simple tool for

Dataset editor reference calculations

Technical

infrastructure None selected, EF

remodeling project ~
failed to show that various
LCA tools can work
interchangeably (2019)

Data publication
& distribution sodagLCA
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A national LCl database,

examples: German

Data submission
& review pipeline

Dataset editor

Technical
infrastructure

LCA modeling tool

Data publication
& distribution

Unclear

None

None

Unclear, ProBas website
outdated
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A national LCl database,
elements

Data submission
& review pipeline
Methodology

Dataset editor

Technical
infrastructure

Use cases Finances

LCA modeling tool

,Roadmap*

Data publication
& distribution
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A national LCI
database,
roadmap (UN
report)

NATIONAL LCA DATABASE DEVELOPMENT PROCESS

INITIATION, STOCKTAKING
& RAISING AWARENESS

Baseline assessment
& stakeholder
mapping/engagement

Form National Database
Working Group
(NDWG)

Determine level
of ambition

Plan database
roadmap process

DATABASE CONCEPTION
& ROADMAP DISSEMINATION

Draft national LCA
database roadmap

L

Define

* vision & goals

* governance &
management structure

» funds & financing

+ human resources

+ database hosting

+ data needs & availability
+ data quality and review
- data exchange formats
& interoperability

2

Develop action plan
including tasks, roles,
responsibilities, capacity
needs & timeline

Roadmap review through
stakeholder consultations

Launch & disseminate
database roadmap

DATABASE DEVELOPMENT
& DATA HANDLING

Acquire funding,
formalize agreements
& commitments

Recruit & develop
(human) resources

Establish procedures for
data handling & storage

Establish database
access criteria

Select/develop IT

infrastructure

Establish routines for
database maintenance
& further development

v

Launch of national
LCA database




A national LCl database,

Never before have good data on life cycle impacts been so
important.

Major companies and economies assess and improve now their
carbon footprint and other life cycle impacts.

Public LCA data are like public infrastructure, they are a great
benefit and advantage for local industry..

.. if done well.

There are now sufficient examples to learn from, there is also
sufficient infrastructure to start from. For the start, it is
important to bring main players on board.

This is also a chance to reflect Indonesian conditions and
background, to and support Indonesian research and scientists.
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sustainability consulting + software

Thank you very much!

Contact:

Dr. Andreas Ciroth

GreenDelta GmbH

Kaiserdamm 13, 14057 Berlin, Germany
ciroth@greendelta.com
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