Workshop on Ex-Ante Life Cycle Assessment
(LCA) of Emerging Technologies
Friday, November 26th 2021, 10:00 CET

Responsible institute and researchers involved:
The Institute of Environmental Sciences (CML; nl. Centrum voor Milieuwetenschappen) is one of the
world's leading institutes for environmental sustainability with a focus on Conservation Biology and
Industrial Ecology. The CML is part of Leiden University and is based in the Netherlands.
Dr Stefano Cucurachi has been Assistant Professor of Industrial Ecology since 2017. He has extensive
experience in the development of methods in life cycle assessment (LCA) and on methodological
improvements, in particular in the field of uncertainty analysis and in the area of quantification of
the uncertainty sources related to the results of LCA studies. His research includes the application of
LCA to assess the sustainability potential emergent technologies, also known as ex-ante LCA.
Dr.-Ing. Flora Siebler is a Postdoctoral Fellow and has recently joined the Industrial Ecology
department. She is a biochemical engineer by training and her expertise is in process scale-up and
the development of modelling tools to determine optimal operating parameters. In her current
research project, she is developing methods to assess the sustainability of innovative early-stage
proto-opto-electromechanical systems to help technology developers find the most promising design
option from a sustainability perspective.

Motivation:
"When change is easy, the need for it cannot be foreseen;
when the need for change is apparent, change has become expensive, difficult,
and time-consuming."
- David Collingridge The Collingridge dilemma in relation to LCA of new technologies perfectly describes the mismatch
between the lack of data availability and the highest impact of a comprehensive environmental
assessment at early stages of development. In short, if we are going to study the environmental
impact of a technology, we should do it from the beginning, but how do we do it?

This workshop is initiated by the Institute of Environmental Sciences at Leiden University as part of
the PROGENY Horizon 2020 FET-OPEN project (find project webpage here). With this workshop, we
not only want to disseminate and communicate our research, but also raise awareness on the state
of the art in methods and frameworks for assessing environmental impacts at early stages of
development. We will show that it is possible to quantify sustainability from an environmental
perspective and that life cycle analysis is a valuable tool to guide technology developers.
The audience will learn how LCA is approached in general and how we can use this method for new
technologies. With this background knowledge, we want to initiate a discussion with the audience
on how this method can be implemented in other projects, for example, and what else is needed to
improve the assessment of the environmental impacts of new technologies.

Summary:
Life cycle assessment (LCA) is a method to quantify the environmental burdens connected to a
product or a service over its whole life cycle (Figure 1 A). The method is supported by existing ISOstandards and can be found applied to many technologies. However, capturing all of these
environmental flows is very difficult and this powerful tool is not without its limitations. Especially
when it comes to assessing new technologies at low technological readiness levels we face the
problem that data availability is very low but on the other hand design choices made early in the
process have a significant effect on the overall environmental performance. The LCA community
increasingly recognizes these challenges and started to systematically address them.

Figure 1. (A) Consecutive and interlinked stages of a product (or service) system, from raw material acquisition or
generation from natural resources to final disposal. (B) Life cycle assessment framework with four distinct phases: goal
and scope definition, inventory analysis, impact assessment and interpretation.

This workshop includes four comprehensive presentations starting with a general introduction of the
life cycle assessment procedure which is divided into four distinct phases: goal and scope definition,
inventory analysis, impact assessment and interpretation (Figure 1 B). The challenges for assessing
emerging technologies are laid out in the second session, giving a comprehensive overview of the
state of the art of ex ante LCA. We will then focus more on the first LCA phase and explain in the third

workshop part in detail why defining an adequate functional unit plays such a big role for LCA in
general and then how we plan to approach this in the PORGENY Horizon 2020 FET-OPEN project for
very low technology readiness levels.
We will conclude the workshop with a Q and A session where the audience can ask questions, give
remarks and valuable insights on how this method can potentially be applied to other sustainability
challenges they face.

Agenda:
I.

II.

General introduction to Life cycle
assessment (LCA): The four phases of
LCA

10:00-10:20

Challenges for future technologies:
What is ex ante LCA?

10:25-10:40

Q&A

- break -

III. Importance of defining the functional
unit (FU)

10:45-10:55

IV. EU funded projects and ex ante LCA:
The challenge of defining a FU when
not all potential functions are known

11:00-11:15

V. Q&A

- Q&A -

11:15-11:30
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Details for broadcasting:
This workshop will be disseminated to registered attendees through Microsoft Teams platform on Friday,
November 26th 2021, 10:00 CET. The broadcasting link will be available on our project website:
https://progeny-project.eu/
The recorded lectures and discussions will be available for viewing and comments through our project
YouTube Channel.

