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Rising Energy Prices

Stringent Regulations
& Public Expectations

Prices set to 
increase in 
the long run

Population Growth 

Rise of Megacities

Climate Change

No Pristine 
Water 
Sources

Water Resource Challenges 
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Singapore

Singapore

Land Area: 710km2
Population: 5.4million
Average Annual Rainfall: 2400mm
Average Water Demand: 1.8mil m3/day

(400mgd)

              is a statutory board under the 
Ministry of Environment and Water 
Resources, and is the national water 
agency of Singapore



Singapore Water Demand
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Local catchment 

Imported water 

NEWater

Desalinated water

4 National Taps

“Water for All”

3P Approach

“Conserve Water”

“Value Our Water”

“Enjoy Our Waters”

“Conserve, Value, Enjoy”

Integrated Water Resource Management 









Collecting Every Drop 
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Integrated Water Resource 
Management

Local catchment 

Imported water 

NEWater

Desalinated water

4 National Taps

“Water for All”

3P Approach

“Conserve Water”

“Value Our Water”

“Enjoy Our Waters”

“Conserve, Value, Enjoy”





~ 
5%

6 leaks 
per 100 
Km

Water Conservation

Water 

Conservation 

Strategy

Pricing
Reflect the strategic 

importance and 
scarcity value of water

Voluntary
3P approach

Promote ownership 
of water 

conservation

Mandatory
Cut down on excessive 

flow and wastage of 
water

Conserving our Waters   

UFW Control via Integrated 
Network Management

Water Demand Management

155 l/per
� 

147 l/per by 
2020
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Non-

domestic 

55%

Supply

Desalinated water 

10%

NEWater 30%

Imported 

water

Local catchment

Domestic 

45%

Demand

2011

Non-

domestic 

70%

Domestic 

30%
Desalinated water 25%

NEWater 55%

Local catchment

SupplyDemand

2060

Projected Water demand in 2060 = 2 x Water demand in 2011

Singapore Water Challenges



DesalinationNEWater

Reclaimed water for industrial 
and indirect potable use 
to close the water loop

Large-scale use of membrane for 
water production

Membranes

PPP approach to 
seawater desalination 

Systematic investment in research and technology has helped secure water 
supply sustainability for Singapore.  

Leveraging on Research & Technology



Desalination Technology Roadmap



PUB Manages the Entire Water LoopSummary of ED Development 

85% Membrane Utilisation

6 x Lower Footprint

Molded commercial 

components
Automation in assembly

2014



Prepare for the Future



Biomimetic Membranes: Low Energy Desalination



Biomimicry Research

Objective: To identify proteins and genes 

responsible for the desalting mechanism, 

and to express/replicate the salt pumps, 
aquaporins and ion-channels/transporters.

1. Molecular and structural characterization 

of the desalination mechanisms in 
euryhaline fish (tilapia and climbing 

perch) for the mimicry of seawater 
desalination.

1. Desalination in Mangrove Plants: 
Mechanistic Study of the Salt Gland and 

its Implications.



• Activated genes, 
proteins and cellular 
pathways differ

• Cell death occurs

Under different salinity environments, 
cellular remodelling occurs. This change in 

cell types results in a change in the 
expression of genes and proteins in the fish.

Cellular Remodelling of Euryhaline Fish



1. Salt secretion in 

leaves

2. Salt filtration in 

roots

Desalination Mechanisms of Mangroves

Major ions secreted
from the leaf 
surfaces of
Avicennia officinalis 
were similar to that 
of seawater.




