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ABOUT THIS DOCUMENT

This document contains guidance for how to assess the life cycle of products using science-
based sustainability principles [TNS system conditions), an approach that is offen refered 1o
as a Sustainability Life Cycle Assessment {SLCA). It is a method that is developed by the
infernational non-profit organisation The Natural Step and its" network. The method builds on
the Framework for Strategic Sustainable Development promoted by The Natural Step and
combines the practise of backcasting from sustainability principles with that of Life Cycle

Assessment (LCA) methods.

This document is intended to address common questions about the SLCA approach. It
assumes some prior knowledge of The Natural Step's approach and familiarity with life cycle

thinking.

FREQUENTLY ASKED
QUESTIONS

A sustainablity life cycle assessment is a structured process and assessment method to deliver
a strategic overview of the full scope of social and ecological sustainability at the product
system' level. It often results in a strategic analysis - using colours or other qualitative
indicators, often in combination with quantified data? — that allows a company to see the
major impact of today's product through the whole lifecycle in relation to principle
requirements of sustainability. The process then helps to create plans for how to successfully
bridge the sustainability gap (i.e. move from today’s un-sustainable practices to those that

align with the scientific requirements for global sustainability).

There are many different approaches to assess the sustainability performance of a product
but in order to make a proper assessment, one must first be able to define the concept of

susfainability. The Natural Step promotes the use of four ‘sysfem conditions' for a sustainable

" The term product system describes products, services and productservice systems.
2 SLCA can be combined and supplemented with life cycle data.



sociely o act as science-based suslainability assessment criteria®. The use of success
principles is a key distinction between traditional life cycle assessment approaches and SICA.
While life cycle assessment approaches are becoming increasingly common, the majority of
fools are designed to help characterise and quantify a range of symptoms of unsustainability
foday (the footprint). In contrast, the SLCA is there to help build an understanding of how
sustainability issues across the life cycle of products relate to the root causes of unsustainability
(the sustainability gap). In tun, product development teams and decision-makers can focus
their efforts upstream on eliminating problems by designing them out rather than trying to cure

the individual symptoms.

The SLCA process is a way to combine the practise of backcasting from sustainability
principles with that of Life Cycle Assessment (LCA) methods i.e. connecting life cycle thinking
with a clear future goaloriented perspective. The SLCA process starts by using science-based
sustainability principles to identify the major sustainability issues in relation to a product or
process in a qualitative manner. Once this is clear, the key aspects can be sirategically
explored and quantified where it is considered necessary (e.g. by standard LCA data or
other footprinting methods). This means that SLCA is an ideal pre-cursor or strategic filter by

which one can lock at life cycle assessment, starting with the full scope of sustainability.

SICA can help organisations in a number of

different areas — product assessment, employee Assessment Innavation

education, innovation and communication of

product sustainability. The intent of each individual

Fducation Communication

assessment needs to be clarified beforehand since

the supporting process may be designed differently.

Below is a summary of different uses for SLCA.

KEY POINTS

~ Rigorous qualitative assessment of current impacts and initiatives with respect to

Assessment
socioecological sustainability

- Highlight the main areas of concern ['hotspots') within the product life cycle
- Identify areas for more defailed assessment if necessary [e.g. a quantitative LCA

study)

¥ These principles are part of the Framework for Strategic Sustainable Development, FSSD, an
open source planning method developed since 1989 by The Natural Step in collaboration
with a network of scientists and decision-makers.



Inform areas for future action and priorifization

Track progress and improvements over time

Innovation

As the SLCA helps to identify sfrategic sustainability chllenges and derive a
product orienfed sustainability vision, it can also be used to drive radical
innovation processes.

The creative potential that comes from working with backcasting from a perfect
product system life cycle helps unleash a lot of ideas for short and long term
steps that help make incremental, radical, systems innovation.

Valuechain collaboration wih the mind to create a fully sustainable product

becomes possible.

Education

Raise awareness of the sustainability principles for sustainability amongst a
crossfunctional SLCA working group.

Build shared understanding of product impacts amongst process participants
Transfer knowledge and collaboration within a crossfunctional team (potentially
including suppliers or customers|

Identify knowledge gaps within the organization in relation fo sustainability
Build understanding of how sustainability can be infegrated info product

development processes

Communication

N
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Simplified communication of full life cycle impacts of a product using colours
instead of numbers

Quick and easy internal communication of product issues to those not directly
involved.

Improve communication between product level and strategic decision-making
Allow for comparison between product options

Facilitate communication amongst product teams using a shared understanding.
Allow for more robust dialogue with customers and suppliers, especially where

quantified data may not capture the benefits of products.




WHAT IS THE BASIC STRUCTURE OF SLCA®

The TNS system conditions serve as a set of principles through which a product’s life cycle
can be examined. Since the goals of an SLICA can dramatically influence the level of delail
and information needed, we emphasize the basic matrix structure depicted below as the core
of the approach. We can all acknowledge that today’s products can have impacts on
people and the environment, and the matrix helps to explain both where they occur and how
they relate to sustainability principles. Results may be presented in many different ways, such
as a colour scheme, fo highlight the hotspots and prompt action fo move toward a ‘green’

matrix that aligns with the success criteria for a sustainable product.
Sustainability principles

In a sustainable society, nature is not subject to
systematically increasing

| ...concentrations of substances from the earth’s crust
Il ...concentrations of substances produced by society

Il ...degradation by physical means

And in that society, people are not subject
IV ... to structural obstacles to health, influence,

competence, impartiality and meaning.

Packaging
& distribution




There are fen steps in a detailed SLCA process and these are struclured in accordance with
both the planning process of the Framework for Strategic Sustainable Development and the
ISO 14040 standard for LCA:

1. Goal and scope definition — Setting the parameters for the project or assessment.

2. The Sustainable Product-Service System — Creating a shared understanding [vision] of the
sustainable productservice system.

3. Setting system boundaries — Defining the key life cycle stages and the life cycle scenario for the
assessment.

Inventory analysis — Mapping resource flows and influence on stakeholders across the life cycle

[G)]

Sustainability assessment — Using sustainability principles to assess sustainability strengths and
weaknesses

Analysis & synthesis — Identifying the key strengths, weaknesses and sustainability challenges
Vision refinement & Idea generation — Refining the vision and brainstorming ideas for solutions

Prioritisation — Selecting which ideas to move forward with

O ® N O

The innovation action plan — Creating a roadmap for how to move fowards a sustainable product
system

10. Measure and report progress — Implementing the innovation action plan

The ten sfep SLCA process includes a questionnaire containing carefully directed questions
underpinning each life cycle stage (step 5] to help product innovation teams identify and think
innovatively about sustainability challenges. The answers are usually presented in a qualitative
colourcoded matrix that communicates sustainability impacts to non-experts and benchmarks
progress [step 6). The insights from the analysis allow for identifying development pathways

fowards full sustainability {step /-10).

The SLCA has been developed as a facilitated process involving external sustainability
advisors engaging a crossfunctional feam within a company. Typically between 10 - 15
participants are involved in an SLCA process. It is a highly participatory process that draws
on the skills of the facilitator and the expertise of those involved in order to establish the best
possible picture of life cycle sustainability considerations for the chosen product. SLCA may
be used as a basis for different types of sustainable product evaluations and tools. Within a
company it can be integrated into R&D and product development processes. The Natural
Step has also developed a digital platform to enable an assessment fo be conducted with the

involvment of the supply chain.



APPENDIX - FURTHER
DETAILS

The SLCA is one way fo apply the Framework for Strategic Sustainable Development at a
product level {i.e. by using ils sustainability principles to examine and oplimize a product life

cycle).

As a minimum it can help to build a baseline understanding of the current sustainability status
for a particular product or product group. However, we recommend that the SLCA is used
within the overall confext of a sustainability planning process. That is, as a part of a process

that:

(Al Provides sustainability awareness fraining and exploring what success might look
like;

(B) Undertakes a product assessment using the SLCA questionnaire to identify the
sustainability challenges of a current product system life cycle;

(C) Identifies potential ways to improve the sustainability of the product life cycle; and

(D] Developes an action plan to implement the prioritized measures.

As such, the SLCA process (as described above] doesn't merely help give a snap shot picture
of the current status of a product, but is a tool that helps identify sirategic pathways towards

sustainability for a chosen product system.

Creative
Solutions

Does it move us in the right direction?
Is it a flexible platform?
Is it a good return on investment?




In line with the above explanation, it is important fo acknowledge that the SLCA approach is
infended fo guide sirategyc life cycle management and improvement over time. This is often
not the same goal when conducting a traditional life cycle assessment or a simply,
streamlined variant of LCA: The better these differences are understood, the easier it is to work
with different approaches and combine them when needed. The table below provides some

guidance on this:

Approach
Abridged

description

Analysis
specificity

Sustainability

issues covered

Obijective

Streamlined LCA

Traditional LCA

SLCA

Overview of life-
cycle environmental

aspects or impacts.

Detailed compilation
and evaluation of
materials and energy
flows between a
chosen system and ifs

environment.

Sustainability
assessment of @
product lifecycle
using backeasting
from sustainability

principles.

Mainly overview

analysis.

Detailed analysis.

First overview then
defailed analysis, as

required.

Focus on known
environmental

problems.

Resource consumption
and emissions of known
pollutants within chosen

scope.

Potential socio-
ecological and
economic problems
from a full systems

perspective.

To give decision
makers a simplified
picture of system

environmental load.

To facilitate a choice of
material or product with
lowest environmental
load values within

chosen scope.

To identily strategic
pathways tfowards

sustainability.




Point of
Differentiation

Traditional LCA approaches

SLCA process

Operational vs

Traditional assessments of sustainability

The SLCA is infended to bring a strategic

ﬁ:::egclgve offen begin with a particular perspective to the field of Life Cycle
environmental problem, with the Management using backcasting from
potential to lead to incremental efforts sustainability principles, i.e. it helps to
fo be "less bad’ with insufficient identify the full gap towards sustainability
consideration of strategic pathways and develop ideas and plans for how to
towards full sustainability. innovate across the gap.

Applicability to | |n the past, resulis from technical The SLCA provides a simplified way to

business leaders . 4 R

and other assessments have had limited uptake communicate the implications from the

stakeholders amongst business leaders and the assessment in a sfrategic and reasoned

fndings

manner, supported by data when and

where needed.

Scope & system

Tradiational LCAs' begin by identifying

The SLCA uses an alternative approach

boundaries
and assessing the most visible or that defines system boundaries in relation
currently known impacts. fo the objective of sustainability. i.e.
sustainability principles are set as criteria
and the impacts covered are everything
that is identified and considered relevant.
Social Most LCA approaches are purely Using the sustainability principles for the
Dimension , .
environmental and therefore do not assessment means that both environmental
take account of social impacts across and social sustainability impacts are
the rpdouct life cycle. covered.
Data LCA’s can be very data intensive and | The SLCA relies on competence within the
requirements, require defailed quantitative information | organization, allowing for and buildin
type and depth 9 9 g / 9 g9
of analysis to perform the assessment. While these | shared understanding of knowledge gaps

studies give quantifiable results they sfill
require judgement to defermine scope

efc.

while providing a qualitative assessment
informed by the rigour of the sysfem
conditions. This analysis can then allow for
more targeted quantitative assessments if

needed.

SLCA makes use of simplified life cycle
stages which reduces the amount of dafa

needed for assessment.

Timeframes for
assessment &
cost

Other assessments can take up fo six
months or more and because of the
length and depth of quantative studies,

these often result in high costs.

The SLCA can be performed in a much
shorter time frame — from one workshop fo
a facilitated process over 1-3 months. This

leads to lower costs.




Key life cycle stages (defined for each product)

The structure used for assessing the life cycle against success criteria for

sustainability.

Sustainability Principle 1:
Do any activities across the product life cycle contribute to the build-up

of substances from the earth’s crusie (e.g. metals, minerals, fossil fuels, elc)

Sustainability Principle 2:
Do any activities across the product life cycle contribute to the
accumulation of substances produced by society? (e.g. persistent chemicals, natural
compounds produced in volumes that nature cannot handle, efc)
! |

Packaging &

distribution Use End of life

Raw materials Production

Carefully directed questions are asked for each life cycle stage and sustainability

principle.

|
@ Sustainability Principle 3: The answers to the questions are analyzed to

identify key impact areas. Colour codes are

Do any activities across the product life cycle contribute to physical

degradation of nature? (e.g. overfishing, land desfruction, erosion, efc) assigned accordingly.

Sustainability Principle 4:

Do any activities across the product life cycle create structural obstacles
fo people's health, influence, competence development, impartiality or meaning?

[e.g. unsafe working environments, health issues, financial stability, freedom, efc)

Table 1. The structure of the SICA matrix, the questionaire for sustainability assessment (step 5) and the resulting synthesis [step 7)



The process of answering the SLCA questionnaire is most often set up as an iterative process
where the participants first answer the questions by themselves and then meet to discuss their
answers and agree what the actual answers should be. These discussions are preferably
guided by good facilitators who also capture notes and comments about the various

reasoning around the answers.

Note: If ideas for solutions come up while the participants are answering the questions of the
assessment questionnaire, these ideas should be noted for later. Ideas for solutions coming up
at this stage is ok, but should not be actively encouraged so that focus is being kept on the

assessment. The facilitalor needs fo keep an eye on this.

The table below contains a set of example questions from the e-tool. The questions are

from the Raw materials / Sustainability principle 1 square of the SLCA matrix.

Question Answer Notes
(Yes, No, Don't know,

Not applicable)

Impact questions

1.1 Are the raw materials required to make the product

free from mined materials that are scarce in nature* 2 (eg.

Cu, Ag, Sn, Cd, Hg...)

1.2 Are raw materials free from virgin mined materials
(i.e. based on renewable resources and or post

consumers waste) ¢

1.3 Are the suppliers using fossil-fuel free energy for its

extraction, production and/or fransportation?

Activities to make progress

1.4 Do you integrate in your own product development
and R&D attempts to move towards a phase out of raw

materials that are scarce mined materials?

1.5 Do you have purchasing guidelines for suppliers
(incl. production process, energy, waste and product

development] relating to SP1 (mined materials that are

scarce in nature and fossil energy)?




1.6 Do you regularly audit suppliers or discuss issues in
regular face-to-face meetings regarding their sustainable

development practice related fo SP12

1.7 Is waste, originating from the earth’s crust, monitored

and confinuously minimised?

SICA is developed by The Natural Step based on years of practical experience with the

Framework for Strategic Sustainable Development. Many practictioners use it in their own

way and The Natural Step has run facilitated SLCA processes with numerous organisations, a

sample of which is shown below.
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Research on strategic life cycle management and the SLCA is well described here:

Ny, H., MacDonald, J.P., Broman, G., Yamamoto, R. and Robért K.-H. 2006. Sustainability
Constraints as System Boundaries. An Approach to Making LifeCycle Management Strategic.

Journal of Industrial Ecology, vol. 10, issue 1-2, 61-77.



