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SINGAPORE'S WATER SECTOR DIGITALISATION JOURNEY

From automation to operational intelligence
Each technology wave responded to a new operational challenge, while expanding PUB’s capacity to see, coordinate and act.

EVOLUTION OF THE OPERATING 
MODEL

Observe  →  Integrate  →  Anticipate  
→  Act

A continuous journey across the full water cycle, not a one-off technology 
programme
A continuous journey across the full water cycle, not a one-off technology 
programme

1980s

AUTOMATE

WHY

Growing treatment capacity 
demanded safer, more consistent 
process control.

WHAT 
CHANGED

SCADA, online instruments and 
automated dosing, filtration and 
pumping replaced manual 
monitoring.

Plant operations became 
visible and controllable in 
real time.

1990s

MAP & MODEL

WHY

A larger, denser network could no 
longer be managed reliably 
through paper records.

WHAT 
CHANGED

GIS, hydraulic models and 
computerised customer systems 
created a spatial and analytical 
view of assets and demand.

Decisions shifted from local 
knowledge to network-based 
planning.

2000s

CONNECT

WHY

NEWater, desalination and the 
Water Safety Plan increased the 
need for continuous assurance 
across sources.

WHAT 
CHANGED

Sensor grids, reservoir buoys and 
integrated operations linked water 
quality and operating data across 
the supply chain.

PUB moved from plant 
monitoring to whole-system 
situational awareness.

2010s

ANTICIPATE

WHY

Mature infrastructure required 
earlier detection of leaks, 
pressure risks and process 
deviations.

WHAT 
CHANGED

WaterWise, acoustic sensing, 
pressure management and digital 
twins enabled proactive and 
simulated operations.

Cybersecurity became a 
strategic operational priority 
as IT and OT converged.

2022+

INTELLIGENCE

WHY

The next frontier was to turn 
abundant data into faster 
decisions, customer action and 
autonomous performance.

WHAT 
CHANGED

300,000 smart meters, AI, 
predictive diagnostics and Smart 
WRP extend intelligence from 
network to customer and plant.
Direction: a Smart Water 
Grid that predicts, 
recommends and 
increasingly acts.

ENDURING LOGIC  Start with the operational problem • pilot before scaling • integrate across the water cycle • strengthen governance, cyber resilience and human capability



P U B  |  D I G I T A L  W A T E R - L O S S  J O U R N E Y

So u r c e  sy n t h e s is : u se r - p r o v id e d  m a t e r ia l; C S C  Kn o w le d g e ; P U B  A S R  2 0 2 4 / 2 5 ; B e n t le y  Sy s t e m s

D I G I T A L  L A Y E R S  D I D  N O T  C R E A T E  O N E  BIG  D R O P

T h e y  p r o g r e s s iv e ly  fla t t e n e d  th e  lo s s  c u r v e
A s  th e  p ip e  n e tw o rk  e x p a n d e d , e a c h  d ig i ta l e ra  a d d e d  a  n e w  sa fe g u a rd :  m a p  → se n s e  → pr e d ic t .

W A T E R - L O S S  R A T E
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7.5 %

10 %

1 9 9 0

9 .5 %

e a r ly  20 0 0 s

6–7%

2 0 1 0 s

4 .5 –5 %

T O D A Y

~5%

1  M A P  &  M O D E L

G IS  + hy d ra u l ic  m o d e ls
Ta rg e te d  pip e  re n e w a l

2  S E N S E  &  C O N N E C T

S m a r t W a te r  G r id
L iv e  pr e s s u re  te le m e try

3  P R E D IC T  &  LO C A L IZE

A L F  dig ita l tw in  + AI
Hid d e n  le a k s  na r ro w e d  to  <1 km

6,0 0 0 +  k m
of  un d e rg ro u n d  
n e tw o rk
w h i le  los s e s  re m a in  
n e a r 5%

L A T E S T  D I G I T A L  L A Y E R

8 0 % +
a n om a ly -d e te c tio n  
a c c ura c y
us in g  his to r ic a l + l ive  
da ta

C O R E  M E S S A G E

D ig i t a l  m a t u r i t y  h a s  b e c o m e  a  
p e r m a n e n t  e f f ic ie n c y  
s a f e g u a r d , n o t  a  o n e - o f f  
in t e r v e n t io n .
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S I N G A P O R E  W A T E R  D I G I T A L I S A T I O N

PUB digitalisation: built on national digital 
public infrastructure
The hidden accelerator: shared national systems reduced cost, complexity and time to 
scale.

201 4
S MAR T  NA T ION 
PR OG R AMShared policy, governance and technology foundation

data sharing  •  cybersecurity  •  procurement  •  digital talent

01
Ubiquitous  connectivity National fibre + wireless backbone supports island-wide 

sensors, real-time monitoring and smart grids.

02

Cros s -utility network 
reus e 300,000 smart water meters leverage SP Group's Wi-

SUN electricity-meter mesh, avoiding a separate network.

03
National digital identity MySmartWaterMeter uses Singpass: one trusted login, 

lower friction and no proprietary identity stack.

04

Common data + digital 
platforms

Shared enterprise systems and inter-agency data 
exchange let PUB focus investment on water-specific 
solutions.

BUIL D ONCE . RE US E  MANY 
TIME S .

National infrastructure becomes PUB’s digital 
launchpad.

R E S U L T

Fas ter scale-up
Lower capital cos t

Les s  operational complex ity
Better interoperability

PUB inves ts  where it differentiates :
water-specific intelligence and operations

WaterWise  •  Smart Sewer Grid  •  Smart Drainage Grid
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O r g a n iz a t io n s h a v e  a  
r e a s o n a b le  u n d e r s t a n d in g  
o f  w h a t  i t  t a k e s  t o  m a n a g e  
d a t a , a lt h o u g h  n e a r ly  2 / 3  
o f th e m  a r e  s t i l l  
b e g in n e r s  w it h  b a s ic  
a w a r e n e s s  o r  s h o r t- te r m  
t h in k in g

K e y  m e s s a g e  
1

A r e  th e  te c h n o lo g y  fo u n d a t io n s  in  p la c e ?

Te c h n o lo g y , d a ta  a n d  IT

The picture can't be displayed.

4 6 %

2 4 %

3 0 %

W h a t  is  th e  o v e r a l l a p p r o a c h / m a tu r ity  re g a r d in g  th e  u s e  o f  A I in  y o u r  o r g a n iza t io n ?

A I a w a re n e s s : d is c u s s io n s  a b o u t A I  a re  o c c u r r in g , b u t w i th o u t a  
s t ra te g ic  d ir e c t io n

E x p e r im e n ta t io n : th e  co m p a n y  is  co n d u c t in g  p ilo t  p ro je c ts  a n d  s m a ll -
s c a le  A I in i t ia t iv e s .  Ha n d s - o n  e x p e r ie n c e  is  b e in g  g a in e d  th ro u g h  lim ite d  
A I a p p lic a t io n s . A I  p ro je c ts  a re  in  p r o o f o f co n c e p t o r  e x p e r im e n ta l 
p h a s e s

N o  p ilo t  p ro je c ts  o r  e x p e r im e n ts  a r e  u n d e rw a y : fo c u s  is  o n  
u n d e rs ta n d in g  A I p o s s ib i l i t ie s  a n d  p o te n t ia l a p p l ic a t io n s

2 8 %

3 5 %

2 9 %

8 %

W h a t  is  th e  m a tu r i ty  o f  th e  o r g a n iza t io n  re g a r d in g  d a ta  m a n a g e m e n t?

Ta c t ic a l:  ke y  p ro c e s s e s  a r e  in  p la c e  fo r  c r it ic a l a p p l ic a t io n s  a n d  d a ta  flo w s

S tro n g : m o s t p ro c e s s e s , ro le s  a n d  to o ls  a r e  in  p la c e  to  m a in ta in  a  h ig h  
le v e l o f d a ta  q u a li ty  a n d  se c u r i ty  a c ro s s  th e  sy s te m s

B e g in n e r :  d a ta  a r e  m a n a g e d  a t  th e  sy s te m  le v e l w ith  n o  sp e c i f ic  p ro c e s s e s  
o r  to o ls  to  m o n ito r  q u a li t y  a n d  ris k s  a s s o c ia te d  w ith  d a ta  m a n a g e m e n t

E x p e r t : d a ta  m a n a g e m e n t is  a t th e  ce n te r  o f  d e c is io n -m a k in g , w ith  
e s ta b lis h e d  d a ta  le a d e rs h ip ,  g o v e r n a n c e , to o ls ,  in f ra s t r u c tu r e  a n d  
m o n ito r in g

A I is  p r e s e n t  in  t h e  L M IC 
w a t e r  s e c t o r, a l t h o u g h  
~5 0 %  h a v e  y e t  to  
la u n c h  a  p ro je c t  o r  
p ilo t fo r  s p e c if ic  u se  
c a s e s

K e y  m e s s a g e  
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M a jo r it y  o f  c o m p a n ie s  
h a v e  ye t to  fo rm a liz e  a  
d ig ita l s t ra te g y  o r  p u t  in  
p la c e  th e  o r g a n iz a t io n a l 
s t r u c tu re s  (a n d  d e d ic a te d  
b u d g e ts ) n e e d e d  to  
e x e c u te  o n e , re f le c t in g  a  
d ig ita l tra n s fo r m a t io n  
jo u rn e y  th a t  re m a in s  
la r g e ly  lim ite d / ta c t ic a l 
(> 7 5 % )  a n d  fra g m e n te d  
ra th e r  th a n  g u id e d  b y  a  
c le a r  v is io n  a n d  
g o v e rn a n c e

K e y  m e s s a g e  
3

The picture can't be displayed.

M o re  th a n  5 0 %  o f c o m p a n ie s  
e ith e r  h a v e  b a s ic  p ro c e s s e s  
a n d  p o l ic ie s  in  p la c e  o r  h a v e  
lim ite d  re s o u r c e s  to  g o  
b e y o n d  a n  a n t is p a m  o r  
fir e w a ll → P r e s s in g  n e e d  to  
s t r e n g th e n  cy b e r s e c u r it y

K e y  m e s s a g e  
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24 %

35 %

10 %

31 %

11 %

43 %

15 %

30 %

V E R Y LIM IT E D IN IT IA L  / R E A CT IV E D E F IN E D  / P R O A CT IV E O P T IM IZ E D  / A D A P T IV E

Cy b e r s e c u r it y  m a t u r it y  le v e l 

A r e  u t i l i t i e s  re a d y  to  o r c h e s t r a te  th e  c h a n g e ?

D ig i ta l  v is io n , g o v e r n a n c e  a n d  c y b e r s e c u r it y

H a v e  y o u  c le a r ly  d e f in e d  y o u r  c o m p a n y 's  d ig i t a l  
v is io n  a n d  d o c u m e n t e d  th e  d ig i ta l  s tr a te g y ?

N o  (5 9 % )

Ye s  (4 1 % )

D o e s  y o u r  o r g a n iza t io n  h a v e  a  c e n t r a l  c o m m it te e  
to  d r iv e  th e  d ig i ta l  jo u r n e y, p r io r i t ize  in it ia t iv e s , 
a n d  a l lo c a t e  th e  r ig h t le v e l o f  re s o u r c e s ?

N o  (5 0 % )

Ye s  (5 0 % )

G a p s  in  c u l t u r e ,  s k i l ls , 
a n d  s a fe g u a r d s  to  

g e n e r a te  v a lu e  fr o m  d a ta



W h ile  u t i l it ie s  
d e m o n st r a t e  
m e a n in g fu l 
e n g a g e m e n t  w it h  t h e  
b ro a d e r  in n o v a t io n  
e c o s y s t e m , t h e ir  
d ig ita l  c o lla b o r a t io n  
w it h  v e n d o r s a n d  
s u p p l ie r s  r e m a in s  
la r g e ly  t r a n s a c t io n a l , 
s u g g e s t in g  t h a t  
e x t e r n a l  c o n n e c t iv i t y  
h a s  ye t  t o  t ra n s la t e  
in t o  d e e p e r  
o pe r a t io n a l  
in t e g ra t io n  a c r o ss  t h e  
v a lu e  c h a in

K e y  m e s s a g e  
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A r e  u t i l i t i e s  c o n n e c te d  e n o u g h ?

Co l la b o r a t io n  a n d  in n o v a t io n  e c o s y s t e m

The picture can't be displayed.

1 9 %

1 9 %

1 6 %8 %
5 %

3 3 %

H o w  is  th e  u t i l i ty  c o n n e c te d  a n d  w o r k in g  w i th  th e  in n o v a t io n  e c o s y s t e m ?

P e e r  d is c u s s io n s  w ith  o th e r  u t i l i t ie s

E s ta b lis h e d  co o p e ra t io n  w ith  u n iv e r s i t ie s

N o  sp e c if ic  lin k

2 7 %

4 9 %

1 8 %

6 %

H o w  d ig i ta l ly  in te g r a te d  is  y o u r  u t i l i t y  w it h  s u p p lie r s  a n d  p a r t n e r s ?

P o s s ib i l i t y  to  d o  s o m e  o f  th e  a d m in  ta s k s  e le c t ro n ic a lly ,  i.e . re s p o n s e  to  
te n d e rs , in v o ic in g , e tc .
M o s t o f  th e  ke y  in te ra c t io n s  w ith  su p p lie rs  a r e  d o n e  e le c t ro n ic a lly , in c l.  
q u o ta t io n s , g o o d s  re c e ip t , in v o ic in g , e tc .

N o  d ig ita l p ro c e s s  in  p la c e  to  d e a l w i th  v e n d o rs  a n d  su p p lie rs

A ll su p p l ie rs  h a v e  a n  o n l in e  a c c o u n t a n d  ca n  d ig ita l ly  in te ra c t  w ith  th e  u t i l i t y  
v ia  a  d e d ic a te d  p la t fo rm  w h ic h  in c lu d e s  a  ra n g e  o f  s e rv ic e s  (p ro c u re  to  
p a y )

L in k  w ith  e x is t in g  p u b lic  d ig i ta l d e p a r tm e n ts  o r  m in is t r ie s

M e m b e r o f  ta rg e t g ro u p s  (u s e r -c e n tr ic  o r  p a r t ic ip a to ry  in n o v a t io n )

F o rm a l p a r tn e rs h ip s  w ith  s ta r tu p  in c u b a to rs



• P o c k e t s  o f g e n u in e  p ro g r e s s  c o e x is t  w it h  s t r u c t u r a l  b a r r ie r s .  
W h ile  u t i l it ie s  s h o w  e n c o u r a g in g  p r o g re s s  in  s m a r t  o pe r a t io n s,  m a t u r it y  
le v e ls  r e m a in  fo u n d a t io n a l , r e f le c t in g  a  s lo w  m o m e n t u m  o f  in s t it u t io n a l  
a d a p t a t io n  th a t  t e c h n o lo g y a d v a n c e m e n t  a lo n e  c a n n o t  c o m p e n s a t e  fo r. 
To  a v o id  t u rn in g  d ig ita l a m b it io n  in t o  s t a g n a t io n , t h e r e  is  a  n e e d  t o , in  
p a r t ic u la r :

• S et  u p t h e  a p p r o p r ia t e  g o v e r n a n c e  s t r u c t u re s  w it h  a  
c o m pr e h e n s iv e  v is io n  a n d  r o a d m a p  f ro m  s t r a t e g y t o  e x e c u t io n : 
d ig ita l  le a d e r s h ip  is  n e e d e d

• Inv es t  in r o b u st  d a t a  m a n a g e m e n t  s k i l l s :  t h e r e  is  l im it e d  m a t u r it y  in  
d a t a  g o v e r n a n c e , a s  w e ll  a s  in  c y b e r s e c u r it y

• Co nd u ct  s k i l l  g a p  a s s e s s m e n t s a n d  d e v e lo p  t a r g e t e d  t ra in in g s t o  
b u ild  w o r k fo rc e  d ig it a l  c a p a b i l i t y

• S tr engthen e x t e r n a l  c o l la b o ra t io n  a n d  b re a k  d o w n  s i lo s :  A c t iv e ly  
e n g a g e  t h e  b ro a d e r  in n o v a t io n  e c o s y s t e m  t o  a c c e le r a t e  
k n o w le d g e  sh a r in g

• D ig it a l iz a t io n  is  a  c o m ple x ,  n o n - l in e a r  p r o c e s s ,  a n d  t h e r e  is  a  n e e d  t o  
c r e a t e  a  su c c e s s f u l d ig it a l w a t e r  e c o s y s t e m  → A c t o r s  in  th e  w a t e r  
s e c t o r  s h o u ld  e v o lv e  to g e t h e r  in  o rd e r  to  c r e a t e  a n  o p e r a t io n a l 
a n d  in f o r m a t io n  e c o s y s t e m  th a t  is  in t e r o p e r a b le  a n d  s a fe

Water Forward

Recommendations to 
take this to the next level



Thank you!


