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Tool - 3P

People

Planet

Prosperity

Job opportunities
Nutrition (Fat, Protein)
Malnutrition/Obesity
Disease (Heart disease,
Haze)

Affordability
Accessibility

Harsh working condition
Big companies force out
smaller farmers

Habitat conservation/Loss
Speciesextinction
GHG production (methane,
i)

ater pollution
Soil fertility
Land use

Prawn farm > Mangrove loss

Pesticide/Fertiliser > Algae
Transport > GHG & Fossil
fuels

Irrigation system
Pesticide > Pollinator

GDP (Price, Income)
Agriculture

Affordability

Susceptibility to disease
Additional costto companies
Build companyimage




Tool - A.R.T.

Convincing

Authoritative

Relevant

Timely




Tool - Life Cycle Thinking
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Resource Used ‘\
Metal Energy Water Land
Resource Jd : Packaging & ol .
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Climate Change

Energy Use

Water Use

Land Use



Carrying Capacity

Population
Growth

» birth rate = death rate

h 4

Exponential

h 4

Logistic
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Natural Resources

Population Growth

Carrying Capacity

Consumption Pattern

y

Earth/Country Overshoot Day

» Ecological Footprint > Biocapacity
* Ecological Deficit

A4

Biocapacity

A4

Ecological Footprint

A 4

Technology

* Hence Earth’s Carrying Capacity cannot be predicted.

* Biologically productive land and sea area

» Population’s demand for natural resources and services




Food

Carbon
Footprint

People

» Balanced nutrition

» Total GHG emitted in the entire life cycle

Sustainability

y

Planet

Production
Processing
Transport
Retail

Cooking & Storage
+ Waste
* Food Miles: Distance from production to
end-user
+ CO2e
* Most GHG intensive process in

[

* Locally grown or imported from Malaysia

* Lessland use

Food

A

agriculture:
» Adding fertiliser

Security

L

Prosperity

+ Affordability

A4

Affordability

* Rearing animals

Wastage Low diversity

Malnutrition Strained resources

Limitations of the current food system

» Physical and economic access to
sufficient, safe and nutritious food

A4

Availability

* Vulnerability

A4

Quality & Safety




Water

* Fish habitat
* Agriculture (sediments for soil) + Water scarcity

Functions Too Little

+ < 1% fresh water is

easily accessible Climate
y : Change
Mekong Water Water Growing
River Crisis Population
» Agriculture uses the Manioggwent
most water. g
Threats Too Much
+ Water shortage * Flood/Sinking City

* Removal of sediments (growth of algae)
* Removal of migrant fish



Energy

» High yet decreasing Energy
Return on Investment (EROI)
due to depletion of easily
accessible fossil fuels

» Never run out

+ Lessreliable as it is intermittent
and hard to store

* Geographical challenge

» Natural gas and nuclear are not
renewable.

Renewable
Energy

Energy

y

Y

Necessary

> Urgent

* To reduce GHG emission and achieve
the targets of Climate Convention

Decarbonisation

Challenges:

+ Existing energy sources

* Economic state

» Population size

» Access to alternative energy



Marine Litter

’ 60% - 80% of all 7.<
marine debris is International Coastal Cleanup
. ' composed of plastic. ,‘k
FEETREn
EEmERSRsSR

Marine Litter J

* Ingestion
Marine frash » Entanglement Singapore has marine ‘
impact marine life. + Smothering of Habitat life worth conserving. ‘r—-“

Bioaccumulation



Circular Economy

* A circular economy seeks to reduce waste, recovers resource at
the end of a product’s life, and channels them back into production,
hence significantly reducing pressure on the environment.

* Resource Sustainability Bill:

» To impose obligations relating to collection and treatment of
electrical and electronic waste and food waste

* To implement a framework where persons who profit from
the supply of products bear the cost of collecting and
treating these products when they become waste;

* To encourage producers of packaging to reduce, reuse or
recycle packaging;

* To enable proper segregation and treatment of food waste.

Responsible Consumption: Choice of consumption impacts People, Planet and Prosperity.
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Ecosystem Degradation

1 biodiversity — 1 resilience

Habitat Loss

Pollution Invasive Species

Cultural

* Aesthetics
+ Spirituality
+ Recreation
+ Education

Regqulating

*  Flood Control

+ Climate Regulation
* Cleaning Water & Air
* Pollination

Provisioning

« Water

*+ Food

+ Medicine

+ RawMaterials

Supporting

+ Habitat
+ SoilFormation
+ Habitat
* Photosynthesis

Ecosystems

Services

e.q. Peat swap forest:

« Carbon sink

+ Sponge effect (moderate floods
and droughts)

Local

Regional

Global

Climate Change

Reinforcing + Balancing -

Feedback
Loops

e.g. Global Warming

+ *temperature — melting ice
sheets & permafrost &
forest fires — 1 temperature



Green Buildings

* Aqgreen building, in its design,
construction and operation, reduces or
eliminates negative impacts, and can
create positive impacts, on the climate
and natural environment.

» Agreen building can also preserve
natural resources and improve quality of
life for its users.

\

BCA GREEN MARK

Site

Tree/Bioswale
Sun shading

Location

Access to public transport
Minimal east/west facing facades

Green Buildings

A

Embodied Energy

» Upstream of life cycle « 80% by 2030

Indoor
Environment

User-controlled natural ventilation
Daylighting provision

Low VOC emittin

g products

A

Operational Energy

Net Zero
Building

» Building Operational Energy =
Renewable Energy Onsite & Offsite

v

Materials

Low emissivity glass/Double glazing
Less concrete used

Energy

LED lighting with

sensor

Energy efficient product

Water

Submetering to monitor water use
Reducing irrigation needs



Building Materials

Concrete

Steel

Glass

Bricks

Raw Materials
Extraction

Cement: CO2
emission + pollution
Sand: Mining
causes ecological
degradation.

Iron: Mining causes
ecological
degradation.

Sand, soda ash,
limestone: Mining
causes ecological
degradation.

Use chemicals

Natural clay: Mining
causes ecological
degradation.

Use chemicals

Manufacturing

4-8% of world's
c0o2

10 of industrial
water use

High energy usein
extracting, adding
other elements and
furnacing

High energy usein
crushing, grinding,
shaping and
tempering

High energy usein
crushing, grinding,
shaping, drying and
firing

Packaging &
Distribution

Use of fossil fuel
C0O2Z emission

Heavy
Use of fossil fuel
CO2Z emission

Heavy
Easilydamaged
(require special
handling)

Heawy
Use of fossil fuel
C0O2Z emission

Use

Strong material
Low maintenance
needs
Damage top soil
Urban heatisland
effect

Strong material
Low maintenance
needs

Urban heat island
effect

Strong material
Easilyreplaced
High maintenance
needs

Exterior glaring
Interior greenhouse
effect

Strong material
Easilyreplaced
Low maintenance
needs

Urban heat island
effect

End of Life

Hardto reuse
Crushfor lower
grade uses

Easyto reuse (melt)
Some pollution

Crush for lower
grade uses
No pollution

Crushanduse as
filler
No pollution

* An urban heat island is an urban area that is significantly warmer than its surrounding rural areas due to human
activities, such as modification of land surfaces and waste heat generated from energy use.
» Evapotranspiration from plants and water has a cooling effect.



