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2021 the Severest Drought

Annual rainfall 880mm is 1/3 of historic average
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Listen to the rain, deeply touched!
May 24, at Shihmen Reservoir
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Echo to the World -
Water Value and Water Resources

v UN World Water Development Report 2021:

«  Water is irreplaceable; its value cannot be simply measured by price and shall not be
treated as cheap merchandise.

- Being under-recognized and under-valued, leading to wastful & poor management of

water resources

Environmental ) . Production
Infrastructure | Water Services | Social Culture

Ecology Economy

°
Evaluation of water value
Source & Photo Credit: U.N. web site; DQ (https://dg.yam.com/) ; Al Jazeera Media; CNA News; China Times Group; Business Today
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Recognizing Water Value -
Thinking & actions will change

How hard is it from headwater to faucet?

ﬁﬂﬂ@@ﬁg@@g o@f lkilomieteirsy 1 Thinking: cherish water resource
lin distanee

while mindset changed!
2. Action: value water environment
while conservation rooted in _
behavior!
3. Technology: recycling and reuse
while technology promoted!
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Valuing water resources-
Turning detained ﬂJ@odJ mtr@ vwater resources

e
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Cultivate Water Incentives : e r P

. Area: ca. 470 hectares
Upstream catchment of Meiyou Depth: 20 cm

River Aggregate storage: up to i \
940 000 tons

v' Overflow weir, gate controls FisatEcs
v Storing up to 940,000 tons

Former flood areas
Cp
now flood-free after s
e
detentlon
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Valuing Water Resources-
Pearl Beads Project, sharing water resources
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Valuing Water Environment-
Integration the Blue & Green for a new water environment
Water environment integrating environment, ecology, landscaping, aesthetics and flood prevention

e -

Vianmade nest box Restoration o onstructed wetland
indigenous flora habitat

Ex

Photo Credit: ETToday.net
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Recycling and Reuse-
ESG vs Businesses vs Reclaimed Water

v Improving reuse rate: 88.39% among science parks; 72.9% among industrial parks
v' Government: built 11 reclaimed water plants; businesses support reclaimed water

Recycle in the factory

/Fenshan

reclaimed water

Linhai
reclaimed water

o

Concentrated water

Water plant




TINAS Viaten weex
Experiences Share & Exchange from Taiwan
B Thinking, action, & technology:

Thinking transformation— cherish water resources;
Action-based conservation— value water environment;

Technology application— recycle and reuse.

B Cross-domain cooperation & public-private
partnership:

Climate disasters reduction by government-business-public participation;

Sustainable water by cross-domain cooperation & public-private partnership.




Thank you!



Water Pricing for the Future

Presented at Taiwan International Water Week 202 1—Taipei
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Outline

. Water Markets

Il. Urban Water Pricing

lll. Case Study of ‘Future’ Water Pricing
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What Future do you want* € mpossible?
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Adapted from Hancock and Bezold 1994



|. Water Markets

g Value based




Surface Water use versus Basin natural Stream Flow
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Governance, Regulations & Operations of Markets

Governance

Regulation

Operation

Buyers and sellers
Information

|

Source: ACCC (2021)



Water Markets Readiness Framework

Step 1:
Background
context

Step 2: Market
evaluation,
development and
implementation

Step 3: Monitoring
and continuous
review/ assessment

Source: Wheeler et al. (2017)

Hydrology
considerations and
system type

Existing institutional,
planning and property
right arrangements

Example 1:
Diamond
Valley, USA

Potential benefits from trade?
Basic assessment of costs and benefits:
- externalities
- governance/institution costs
- transactions costs
- number of users/sectoral activity

Market scale:
Management regime
commensurate with

potential market/trading

Maintain status quo: -
with enablers for trade
and further monitoring if
future demand or context

Example 2:
Guadalquivir
Basin, Spain

activities
changes

Market initiating change II -
water market institution changes
(e.g. trade rules, registers)

Market initiating change I -
water market policy changes (e.g.
legislation, plans)

Trade enabling mechanisms:
Monitoring externalities and new
market developments. Change as

required

Example 3: i
Tasmanian |
Irrigation, i
Australia i

j




Unbundling of Water Rights

PRE-WATER REFORM NWI REFORMS

Water access entitiement

a perpetual or ongoing entiiement
1o a share of water from a specified
consumplive pool as defined in the
relevant water plan.

Unbundling
Water Allocation
the specific volume of water

allocated o water access
enttiements in a given season.

Delivery share

a share of capacity in an irrigation
Traditional water right Water use licence ek :

a right to an annual volume of water, the rights and obligations
subject 10 available water in storage. refating 1o the use of waler
Inseparable from land. on a specific parcel of land.

Source: National Water Commission (2011, p. 84)



Water Allocations Trading in the Murray-Darling Basin

GL
Vawe of allocationtrade, $2019-20m

Source: ACCC (2021)



Water Storages and Water Market Prices
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Source: ACCC analysis based on New South Wales, South Australia and Victoria response to voluntary information request,
Waterflow data, Bureau of Meteorology (for storage data) and Australian Bureau of Statistics, Cat. No. 6401.
Provisional estimates.

Notes: For price series: Basin State voluntary information request data used up until 31 October 2019 (solid line); Waterflow
data thereafter (dashed line). VWAP = Volume-weighted Average Price.

Source: ACCC (2021)
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Key Flows and Stocks in an Urban Water Supply
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Pricing versus Rationing

B

Backstop price Surplus without restriction = BDFH

P Surplus with restriction =BCGH
=
)
.
&
o
2,
o)
O
= A
S- Regulated price o
S
© H
; Average cost e

°

O Restricted quantity Unrestricted consumption

Water quantity (e.g., kL)

Source: Chu & Grafton, 2021 n




Water Tariff Structures

Water tariff

I
Miscellaneous Charge |  Fixed/Flat Charge Volumetric Price
and Subsidies/Rebates |
A : ) A
Options include: ' Options include: Options include:
(1) connection charge; ! (1) uniform charge to all customers (1) uniform charge to all customers;
(2) targeted rebate ' (can vary by time of year) (2) differential rates that varies with:
! (2) differential charge that varies (a) amount of consumed (block rate)
by customers (e.g., on basis of (b) season or time of use, and
location) (c) household characteristics (e.g.,

location)
Source: Grafton et al. 2020




Water Pricing Options

volumetric price only

A B
e\®
ghio® °
(@
uniform tariff 0(635“\91 variable tariff (period, household, etc.)
\0
D C
flat charge only

Source: Grafton et al. 2020




Risks & Options to Respond to Droughts

Cause

Recurring
droughts

[

02

!

Increasing i
water de

Cause

rrigation
mand

Y

/

Risk event

Volumetric water pricing fails to achieve regulator objectives

N

Options

O1. Hydropower operator
subsidies metering charges
for poor farmer

O2. Seasonal water pricing
O3. Agricultural extension
programs

02 01,03
Consequence Consequence Consequence Consequence

Hydropower operator
receives insufficient
revenue to compensate
foregone generation

Irrigators do not
receive price signals to
adjust to water scarcity

Irrigation water access
not secure during
periods of low inflows

Higher water charges
undermine poor
farmers' livelihoods

Source: Grafton et al. 2020




lll. Case Study of ‘Future’ Water Pricing
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Probability of Water Restrictions with Population Growth
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Water Storages, Water Use and Social Benefit of Water

Current Storage

e

Impact of small user

Volumetric charge for small user v

Impact of large user

Volumetric charge for large user Y

Abstraction of small user

Social benefit of water resource

Abstraction of large user

Storage volume

Source: Chu & Grafton, 2019 n




Risk-adjusted User Cost (RAUC) for the base year 2019
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Annualised social surplus

Optimal Pricing (with Risk-adjusted User Cost)
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Inter-temporal Dynamics of Risk-adjusted User Cost (RAUC)
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Effect of ‘Backstop’ (or alternative water source) Cost
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Thank you!

(quentin.grafton@anu.edu.au)
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Building Back Better — Reframing Water Agenda

Water Leaders Summit TIWW 2021
14 October 2021

KALA VAIRAVAMOORTHY, Executive Director, IWA




water is recognized as a priority

IDCC B

INTERGOVERNMENTAL PANEL ON

Fail f climat
Weapons of mass Weapons of mass  Weapons of mass S _c, Ime_’ g
change mitigation

destruction destruction destruction X
and adaptation

Extreme weather Extreme weather Weapons of mass
events events destruction

Major natural Extreme weather
Water crises
disasters events
Clima-[e Chanee Failure of climate
change mitigation Water crises Natural disasters
and adaptation




but why then is it not on the
political & business agenda?

* It’s on the political agenda, but not in the right sequence
events, my dear boy, events

we need to reverse the sequence
(‘prevention & cure’ NOT ‘rescue and recovery’)

* It’s on the business agenda, but we need to better articulate
the value of water

we need to value the diverse benefits & spill-over effects



opportunities to reverse the sequence
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need to RESET water management
in the context of new narratives

* historically a building block of the high carbon economy

* now water should become a building block for the new
low carbon economy (particularly in global south)




wastewater is the key



80% of wastewater is NOT treated




next 20 years golden age for wastewater &
sanitation - opportunities to “leapfrog”

always now described within the

context of the circular economy
emissions, efficiency, resourcefulness

Electricity
lelele




next 20 years golden age for wastewater &
sanitation - opportunities to “leapfrog”

INDIA

* increase #STPs by 50% - 145 under
construction + 70 proposed

e 700+ FSTPs committed




Nature based (green) solutions can
support resiliency & decarbonize

Water for Irrigatign

Lake Bank
Filtration

0.012 -0.024 $/m3
(cf 0.05-0.15 $/m3)

l Primary Treatment

and/or Constructed
Wetlands, WSPs

WW Treatment

Source Water Water Treatment & Reuse

Protection

y. 4

Soil Aquifer Treatment
Artificial Recharge Recovery



we are living Iin an uncertain world

i Uncertalnty in
plpe condltlon 3




Resiliency requires adaptive/flexible

systems for an uncertain world

9
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Nature based solutions provide adaptive capacity

us pavement &




srban

Q

T L::L'l oo

[ati=sal O

Semi-urtx
Q
Time
A @ gé Urbanization
Rural :
Time

(1 ]+
—_—y
Early Urban
-
S
-
(o=
-
—
ENEEEEEEEEEEEEEEEEEEEEEE

YV LY Xy 4y Y\

Time



SUDs are green & provide greater resilience

1.00

0.80

0.60

Utility

Value

0.40

0.20

0.00

Case Study: Kupferzell Germany

Opt

H Hydraulics

B water Cycle

I Economics

[l Pollution Load [l Technical Issues [ Amenity

Scenario 2

Scenario 3

J Urban
Planning

Scenario 4

Eckart, Sieker, Vairavamoorthy (2010)



Decentralized systems have adaptive capacity

DISPOSAL
OR REUSE

ACCESSTOTOILET &
CONTAINTMENT

EMPTYING

TREATMENT & TRANSPORT



Decentralized systems have adaptive capacity

Decentralized systems well suited for:

e adjusted growth (to deal with rapid
growing cities)

* increased resiliency (dampens the
propagation of failures)

* minimize energy for reuse

‘urban form’ can
help or hinder




llllllllllllllll
water association

changes in perspective

we’re dealing with a system of systems



It’s ok to optimize at sub-system level




It’s ok to optimize at sub-system level

Transportation ==%
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But we need to recognize that we’re
dealing with a ‘system of systems’

Urban Systems Model: Relationships Diagram
CDM Neysadurai Centre
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digital water

enabling us to transition towards
green, resilient, and inclusive growth




Digital ecosystem - connected assets

g, > 8’00 integration of data &
L Gvg\;a/ B~ canhicticatad analucie —

@ o

af—a

EUS uses ANN to process pressure and flow sensor signals in

real-tim
online near real-time to detect and forecast pipe bursts and leaks

4 _ _

phones in use RFID tags embedded into smart meters in Europe
our global ecosystem by the end of 2020



Digital ecosystem - silent running

integration of data &
sophisticated analysis

ASSET
MANAGEMENT

smart pumps,
valves etc.

2" IRRIGATION
CONTROL

real-time data from ___ S d S o
EMPERATURE PonTAL

online sensors INDUSTRIAL

INTERNET
OF THINGS




Efficient water use — inclusive

the international
water association

CITYTAPS

Smart Water Prepayment (pay-as-you-go)

Top-ups Water access control
Top-ups by Mobile Money at
any time, for any amount
from anywhere

Account management

Automatic Pay-As-You-Go

7 N TN
Proactive/> ) <((

Smart
Customer LoRaWAN

Device :Ela
or GPRS
— —

Mobile CTCloud CTMeter

g v v Measurement
Notifications

Measures accurate consumption

A positive balance
automatically opens
water access

When credit reaches zero, the
water access shuts off

Check real-time balance by
mobile phone at any time

Analytical
Engine

Receive notifications by Data analytics:
SMS or Whatsapp in case of detect fraud - detect leaks Transmits consumption data
low credit, leaks or abnormal and/or blocked meters and alerts every 30 minutes
consumption (default)

History of water consumption



Smart sanitation - inclusive

CALL US TODAY

0800 99 00 00

Kampala Capital City Authority (KCCA) GIS-based mobile app

Ensures more regular, efficient & effective management of septic tanks

Links Pit Emptiers with via Call Center

App created over 5,000 pit-emptying jobs with 63% increase in income



We need to change the default setting
for sustainable water management

* Celebrate water use efficiency, resource use efficiency,
extraction of value from waste streams

* Promote systems that are more integrated, hybrid grey &
green, multi-use & multi-functional, distributed

* Encourage approaches and solutions that are flexible and offer
increased levels of immunity to hydrologic cycle



We need to change the default setting
for sustainable water management

Recognise the complex value of water and encourage a
to better capture the diverse benefits & spill-over effects

Stimulate innovation & investments by coupling a better
articulation of the values of water with related policy instruments

Embed all the above into institutional strengthening & building

Support the trail-blazers — share success stories with others



Choices Before Us

Stay in Lane Try Harder | Paradigm Shift

! Spend More for
Traditional Sys




