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Today’s Topics
1 why life cycle thinking?
2 Life Cycle Assessment

3 Life Cycle Costing
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What is “environment”?

ENVIRONMENT
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Everything around us is
environment

ANTHROPOSPHERE

(Human society) We are part of the

environment

We depend on the
environment

Source: Venkatesh, 2015
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What is of value to us? switchasia
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Environmental mechanism Areas of protection

Climate change

Ozone depletion Human Health

CrS R ER f/ What do we wish to protect?
‘.

Photochemical ozone formation

Particulate matter formation Human health

Acidification

a =»» Ecosystem Quality
Eutrophication / Ecosystems
Toxicity

Resources

Land stress

Water stress
Resources

Fossil resources depletion —/

Mineral resources depletion

Source: http://www.lc-impact.eu/downloads/documents/
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Status of planetary boundaries switchasia
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Genetic
diversity

Climate change
Biosphere integrity

‘ ~ Novel entities
Functio i
diversity - How are we doing?

Stratospheric ozone depletion Biodiversity - high risk
N & P — high rish

Land-system
change

.*::'\‘

l “'45V
/' Climate change and land
Atmospheric aerosol loading

' — increasing risk

Freshwater use

Freshwater use???

Phosphorus |
Nitrogen Ocean acidification
Biochemical flows
B Beyond zone of uncertainty (high risk) B Below boundary (safe)
In zone of uncertainty (increasing risk) Boundary not yet quantified

Steffen et al. Science 2015:347:1259855
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Six blindfolded persons and the elephant SW":ChaS'a

o

The elephant in the room
It'sa It's The whole picture

Rope! Addressing parts of the
problem may not lead to
addressing the problem in
Its entirety

a Snake!
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Product e switchasia

life cycle
Incineration and .
landfilling Extraction of

raw materials

Recovery " - Emissions to air
- - Emissions to water
i ' - Use of resources
components \
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Disposal Design and l
’ production
Impacts on:
Reuse - Human health
- Ecosystems
- Resources
(Areas of protection)
Use and V4
maintenance Packaging and

\ distribution

QO
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Which one Is better for the environment? SWItChaS|a

OO

Electric car Conventional car
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LCA of vehicles vehicle Life Cycle_ _ __ _ __ _ ____ switchasia
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Hauschild M et al. (Ed.) (2018) Life Cycle Assessment: L o e e e e e _|

Theory and Practice, Springer
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LCA of vehicles

=
O
[g°)
Q
E — .
=z =~ Energy consumption AU
S C'DN - Maintenance M =35
c
) : 2
E PR
c -~
2
S o
C N
L R
1 - = =
]
e ——
[eT]
C
5
“ . .
o | - - Raw material extraction
Y= O . .
2 € ol |= - Material production
c 2 Sf |8 o B Components manufacturin
< |53 |55 Vehicle assembly
ot [}
S <= O §e)
o = 2 0 B o
W © ® & © <
[aa e m o
=

‘Break-even_ - = =

switchasia K=

CV = Conventional Vehicle

BEV = Battery Electric Vehicle

Quantified Total
Life Cycle Impact

EoL Treatment
BEV-3 -

]_ Credits and Emissions)
X

Parts / Components reuse
- Parts / Components
remanufacture
- Material recycling
- Energy recovery

BEV-1, BEV-2 and BEV-3 represent electricity
grid mixes causing moderate, high and low
emissions of GHGs, respectively

o

0 km d

x = distance (km)

E-Car Production E-Car Use Stage

E-Car EoL
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Hauschild M et al. (Ed.) (2018)
Life Cycle Assessment: Theory
and Practice, Springer




Carbon footprint of burger switchasia
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Carbon Emissions
of Your Burger

> 5%
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Water footprint of burger

Burger { breakdown

switchasia
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22 gallons
bun (based on
660 gallons 2 slices bread)
beef patty (1/3 Ib) +
+ 108 gallons
40 gallons 3 slices bacon
1 slice cheese _
+
1 gallon 831 gallons > 3,145 L
2 slices tomato The amount of water
that would fill two
+ modestly sized hot
3 cups tubs
(0.19 gallons)
1 leaf lettuce ar
13,296 glasses of
water (8 ounces
ina cup)

SOURCE: THE WATER FOOTPRINT NETWORK ,—MISTOCK

16 December 2020
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Carbon and water footprint of coffee

&= Your Cup of Coffee’s
p

Carbon Footprint

Milk is the largest source of emissions ,‘—‘ﬁ;_

in coffee. This if because cows emit
methane, a powerful greenhouse gas.
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It's also 208 liters of water.

- | Water

Sugar
Cup | = § . @ i a
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Life Cycle Assessment
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Life Cycle Costing: switchasia
Story of light bulbs o ooy iockT

Incandescent Fluorescent Light Emitting Diode (LED)
1% 2% 8%

QO
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Life Cycle Costing: switchasia
Story of light bulbs o ooy iockT

_ peeeen _-

Cost per bulb (upfront)

Average lifespan 1,200 h 8,000 h 25,000 h
Power 60 W 14 W 10 W
Number of bulbs for 25,000 h 21 3 1
Total purchase price $21 $6 $8
Total cost of electricity (@ $0.12/kWh) $180 $42 $30
Life cycle costing $201 $48 $38

s W
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Information provided to consumer

Electricity used per year
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l Ecolabels, ecolabels everywhere
xones  what do they mean?
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Ecolabels switchasia
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The International Organization for Standardisation (ISO) has
identified three broad types of voluntary labels

TYPEI —
TYPE I a voluntary, multiple-criteria based, third party

program that awards a license that authorises the use of
environmental labels on products indicating overall
environmental preferability of a product within a particular
product category based on life cycle considerations

TYPE IlI: informative environmental self-declaration claims

TYPE IlI: voluntary programs that provide quantified
environmental data of a product, under pre-set categories of
parameters set by a qualified third party and based on life

ifi ifi TYPE Il —
tc%;:dlepgf;essment, and verified by that or another qualified %u%!%iﬁ'%_iﬁ
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Life Cycle Thinking

It’s ; B
a Snake!
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Always remember to see the
elephant in the room

Optimizing sub-systems individually
does not necessarily lead to
optimization of the entire system

Avoid problem shifting:

- between life cycle stages

- between environmental problems
- between generations

- between countries

- between sustainability pillars

16 December 2020
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Life Cycle Sustainablility Assessment
Tools

Manufactured and Human and
Financial capital Cultural capital

Equitable

Natural capital
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Life Cycle
Sustainability
Assessment

LCA

F
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