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Introduction and background
•

Space activities have historically been exempt from environmental
protection legislation and regulations.

•

To address this, the ESA developed a new LCA framework for measuring
environmental impacts of space missions, tailoring the ISO LCA standards
to be more relevant in the context of space.

•

Its adoption has caused space LCA to grow in importance amongst
European industrial stakeholders and national agencies over the last
decade.

•

But recent findings suggest that 42% of environmental claims made by
European companies are exaggerated, false or deceptive.

•

This has led to calls for the development of an eco-labelling scheme for
measuring and communicating the sustainability footprint of space missions.

Approaches for substantiating green claims
•

ISO 14025:2006 establishes the principles and procedures for
developing Type III environmental declarations and programmes.

•

This is based on the ISO 14040:2006 and 14044:2006 LCA standards.

•

Two main programme approaches can be used for this purpose:
➢ Environmental Product Declaration (EPD)
➢ Product Environmental Footprint (PEF)

•

Considering the ESA LCA framework, the PEF approach was
considered to be more aligned with the strategic goals of the ESA.
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Study aim, methodology and output
Aim:
To present a potential pathway for effective space-specific environmental
communication and reporting.

Methodological approach:
A scoping exercise to map the specificities of the space sector against the
ISO 14025:2006 standard on environmental labels and declarations, based
on the PEF approach.
Framework development:
Issues identified during scoping exercise will inform the development of the
framework based on the current state of knowledge within the space industry,
whilst drawing upon the procedures and experiences of other sectors.
Output:
A harmonised framework for environmental communication and reporting
purposes in the context of the European space sector and recommendations
for further refinement.

Main issues identified during scoping exercise
Review procedures
What will be the procedure for an
independent and external review
of the PCRs and Type III reports?
Impact assessment
What LCIA methods are to
be used and are there any
specific concerns for the
space sector?
Allocation/partitioning rules
Which allocation rules are
most appropriate for the
modelling/calculating impacts
of space missions?

Technical Secretariat
Who should be involved?

Issues to be
mapped in
framework

Data availability
How to maintain compliance
with the PEF format, how will
data storage be handled and
how to define data quality?

Product categories
What are the product categories
to be defined for a space
mission/programme?
FU & system boundaries
What is an applicable FU for
space and what should be
included/excluded from the
analysis?
Benchmarks
Definition of a benchmark and
what is representative of an
average product?

General programme development
•

The PEF guide stipulates that a technical secretariat can be
comprised of a single entity or a mix of entities.

•

Due to their prior work on space LCA, the ESA would be an ideal
candidate to lead a consortium for general programme and PEFCR
development as technical secretariat.

•

Based on the approach of other PEF pilot programmes, to ensure
market representativeness, the full technical secretariat should
include a variety of different stakeholders, with an ideal scenario
being:
➢ A minimum of 75% of EU market players being invited to participate in the TS.
➢ All EU market players contributing >10% of the market being invited to participate in
the TS.
➢ A minimum of at least 51% of EU market players actively participating in the TS.
➢ Participation of a wide range of stakeholders must be ensured, including, but not
limited to those listed in the diagram on the right.

Product Environmental Footprint Category Rules
Much of the current rules can be defined based on the ESA LCA guidelines.
Product categories

FU and system boundaries

▪
▪
▪

▪

System level vs material level.
Focus of this framework is system level.
Product categories can be broken down by
mission type:
➢
➢
➢
➢
➢

▪

System boundary to cover space, launch and
ground segment (including infrastructures if
considered to be appropriate).
Could FU be updated for each mission type?
➢
➢
➢
➢
➢

Earth Observation
Satellite Navigation
Meteorological
Science
…

Space mission in fulfilment of its requirements.
1 MB of data transferred over a distance of x km.
Space mission per kg mass.
One launch of a launch vehicle.
One kg of payload placed into orbit.

Allocation/partitioning rules

Impact assessment methods

▪

▪
▪
▪

▪
▪

Still to be determined as APOS and cut-off
approaches are both used in industry.
Cut-off may be more appropriate as space
systems are unlikely to be recycled (TBC).
This means the primary producer does not
receive any credit for the provision of any
recyclable materials in model calculations.

▪

Compliant with ILCD recommendations.
Midpoint or endpoint approach can be used.
Requires updated CFs to cater for unique
impacts of the space sector (e.g. launch) and
new impact category flow indicators.
Space debris to be excluded from scope of
assessment (for now).

Schematic overview of the steps taken in
the PEFCR development process
(Golsteijn et al, 2018)

Life Cycle Assessment
•

Space missions often use unique materials and technologies which creates a need
for dedicated space LCA databases.

•

The datasets required to model two space missions can differ significantly in
comparison to one another (even under the same product category).

•

Space LCA databases shall also be reviewed in terms of data quality (which shall
be defined within PEFCRs based on PEF data quality criteria).

•

Only databases with a basic data quality level (i.e. an overall DQR ≤3.0) shall be
considered valid to use as a life cycle inventory.

•

Inventory data can be kept confidential during B2B and B2C communications, but it
must be able to be verified by the study reviewer.

•

It is recommended that only the ESA LCA database and other validated space LCA
databases such as the Strathclyde Space Systems Database are used for this
purpose.

LIST
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……………
……………
……………
……………

Type III environmental report
•

All sections of the report shall be compliant with the PEF standard
format and reporting requirements.
➢
➢
➢
➢

Summary
Main report
Annex
Confidential report (optional)

•

Reports may also include a PEF label (optional) which should be based
on an underlying system for scoring or benchmarking.

•

Benchmarking only to take place for products within same product
category, but what is representative of an average product:
➢
➢
➢
➢

•

Historical ESA missions?
Averages based on a number of missions?
Selection of a particular mission?
Or should benchmarks be based on something else (e.g. planetary boundaries, global
consumption data, annual global ecospheric impacts of space activities)?

The ESA LCA guidelines do not recommend comparative assertions
and similarly, benchmarking is not recommended until more appropriate
performance indicators are developed.

Third party validation and verification
Scoring system for reviewers

•

An independent and external review of the PEFCR procedure and all Type III
environmental reports is required, before it can be published.

•

A review of LCI inventory data shall also be conducted as part of data quality
requirements.

•

All reviewers shall be sufficiently qualified according to the scoring system for
eligible reviewers/review teams.
➢ A minimum score for the review of PEFCRs and Type III environmental reports have not yet been set
since space LCA is still a very new topic and still developing.
➢ However, reviewers are expected to have a sufficient knowledge in either LCA or space systems (or
preferably both).

•

Could an industry-specific platform be created for PEF verification within the space
sector, similar to the ECO Platform of the European construction industry?
➢ The platform could maintain a list of programme operators and reviewing bodies.
➢ Validated PEF studies could brandish a platform verified logo to showcase adherence to the standard.

(Manfredi, 2012)

Registration and publication of report

Content of declaration

Availability of declaration

Explanatory material

➢

➢

➢

➢

Type III environmental reports are
complex and require considerable
documentation.
According to ISO 14025:2006, no
part of the required content of the
declaration required by the PEFCR
for B2B communication shall be
omitted or simplified for B2C
communication.

➢

According to ISO 10425:2006, Type
III environmental reports intended for
B2C
communication
shall
be
available to the consumer at the point
of purchase.
Since the space sector does not act
as a traditional market where
products can be readily purchased by
consumers, it is recommended that
this information should become freely
available prior to launch (i.e. before
the ‘use’ phase) at the latest.

In a similar manner to the International EPD System, would it be
beneficial to expand the aforementioned platform proposed to also act
as a single consolidated and centralised location, library and system
for holding validated European PEF reports on space activities?

➢

According to ISO 14025:2006, when
used in B2C communication, the
organisation making the declaration
shall provide extra explanatory
material upon request to facilitate
consumer understanding of the data
in the Type III environmental report.
This includes clearly stating within
the Type III environmental report any
relevant information which allows the
consumer to contact the organisation
and obtain the extra explanatory
material.

Intended application and recommendations
“The developed framework provides a comprehensive set of voluntary operating procedures which intend to
act as preliminary guidance for European industrial stakeholders and national agencies”.
Recommendations:
•

The developed framework should act as a method for best practice in the
absence of dedicated PEFCRs for space.

•

A consortium should be created to develop PEFCRs for space (based on the
ESA LCA guidelines), with the ESA leading as the Technical Secretariat.

•

An industry-specific platform should be established to enhance the
harmonisation of LCA development and ensure rigorous verification and
validation of environmental claims.

•

Create a protocol/directive for measuring environmental impacts of space
activities which takes into account current exemptions granted to the sector?

•

Integrate LCA as an entirely new module within the Space Sustainability
Rating (SSR) system?

Conclusion
•

A scoping exercise was conducted to map the
specificities of the space sector against the ISO
14025:2006 standard, based on the PEF approach.

•

A framework with voluntary operating procedures was
proposed, acting as preliminary guidance for ensuring
rigorous verification and validation of environmental
assertions.

•

Further refinement is required to convert the framework
into a draft that meets market needs.

•

In the interim, conducting a simplified PEF based on this
framework should ensure good sectoral practice, thereby
avoiding greenwashing and other false environmental
claims.

Thank you for listening!
Please feel free email us if you have any questions
andrew.r.wilson@strath.ac.uk

