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* Life cycle thinking — the background
* Life cycle assessment — the approach
* Practical approaches —how to do it?
* Case studies —some examples

e Summary —what you can do next
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Considering the whole life cycle !\IERE?
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The whole life cycle

w——— (_limate Change = Eutrophication

Land Occupation Water Consumption
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The whole life cycle
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Manufacturing

Food & Drink

Electronics

Apparel
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B Scope 1: Direct GHG emissions H Scope 2: GHG from purchased energy ¥ Scope 3: Embedded GHG
McKinsey&Company



NCEC

Part of Ricardo

Life Cycle Costing
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Life Cycle Assessment
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ISO 14040 defines Life Cycle Assessment to be the...

“compilation and evaluation of the inputs, outputs and
the potential environmental impacts of a product system
throughout its life cycle”

* |ISO standard defines a four step process...



What is LCA?
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1. Goal and scope

definition

v'overall goal of study
v'system boundary
v'functional unit

v'primary vs secondary data
v’ environmental criteria
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List of the actual “flows”

1. Goal and scope within the system boundary
definition v'materials
2. Inventory v'emissions
analysis (LCI) \/energy
v'waste

In effect, a mass and energy
balance



NCEC
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Translates flows into environmental

impacts:
1. Goal and scope

v’ acidification
definition

v ozone depletion

2. Inventory v’ global warming potential
analysis (LCl) v’ human toxicity

v water footprint

3. Impact
assessment (LCIA)

v'resource depletion

Can also explore social impacts and potentially
risk factors and REACH.



What is LCA?

1. Goal and scope
definition

2. Inventory
analysis (LCl)

3. Impact
assessment (LCIA)

4. Interpretation

product development
and improvement

strategic planning
product stewardship
policy making
marketing
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 Should we make car bodies from steel or aluminium?
— The ISO standards for LCA are very flexible
— Two studies from 2016...

Life Cycle Assessment

13
")) WorldAutoSteel of Steel vs. Aluminium A I Aluminium
Body Structures 26,9815 I N S I D E R

“The efficient steel designs show a “A car made out of a high content of

consistent pattern of lower aluminium will generate... a lower
emissions...” impact in its whole LCA.”

http://www.worldautosteel.org/download_files/Auto%20Mass%20Benchmarking/ https://aluminiuminsider.com/steel-cannot-compete-with-aluminium-in-vehicle-
07_WorldAutoSteel_AutoMassBenchmarking_LCA_20160125.pdf lightweighting/
[accessed 09-Apr-2019] [accessed 09-Apr-2019]
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* Product category rules (PCRs) define how an LCA should
be performed for a particular product group

public report on how a product performs against a et
given PCR

JJI-Joists

 EPDs should enable customers to compare products

\
* An environmental production declaration (EPD) is a )
and select the more environmentally friendly option

* In contrast, comparing LCAs is not appropriate

“This EPD prepared by Ricardo will now enable our clients to
receive recognition for using our I-joist within environmental
certification schemes.”

Abel Munoz, James Jones & Sons Ltd Technical Manager
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Traditional data requirements s
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Activity-based footprinting

@ EcoChain

Dutch LCA software platform, operating since 2011
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Clients include Philips, Dunlop, Saint Gobain ...and Ricardo
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Selection of Ricardo LCA projects
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* Major international chemicals company

* Novel process for making kerosene from gas or waste
* Better or worse than traditional kerosene?

* What social issues exist along supply chain?

* Results confidential, but, at high level:
— technologies much closer than expected
— certain sensitivities swing results

— potential social vulnerabilities in certain
material can be addressed with stewardship
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Ammonia as energy vector
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Relative benefit (in terms of % of maximum benefit)
100% 80% 60% 40% 20% 0% -20% -40% -60% -80% -100%

Global warming potential

Abiotic resource depletion

Primary energy consumption

Primary energy consumption (non-renewable)
Acidification potential

Eutrophication potential

Human toxicity

Marine ecotoxicity

Fresh water ecotoxicity

Terrestrial ecotoxicity

Photochemical smog formation

B NH3 Fertiliser MW NH3 Fuel M NH3 CHP
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* Major UK provider of in-line printing
e Desire to optimise service offering:
— Choice of ink solvent

— Design of printer to handle that ink
— More fundamental material choices

* |Interested in many criteria beyond just carbon

* Ricardo commissioned to develop a “design for the
environment” tool able to explore all these avenues
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v How can an Life Cycling thinking help your business? Cost? |
Environment? Social? { |

v Do you know where do your products’ biggest impacts are?
v" Social considerations are fast gaining traction
v No one solution; every study is tailored

e Careful planning required

e Data sources?

* Tools & comparability? Product or Factory?

e External verification
v' LCA + SLCA + LCC = UN SDGs
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Contact me

E: craig.thomson@ricardo.com

T: +44 (0)1235 753068

W: www.the-ncec.com



