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About Cetaqua
Cetaqua, as a water technology center of reference at national and international level,
is able to create value within the Suez Group in the knowledge generation and
technologies development and validation related to the water cycle.
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Water Pricing and Sustainability
From sustainability perspective, water rates should be set to achieve
different goals:

•

•

•

Economic sustainability of water service, that means financial
stability of the operators thanks to equilibrium between revenue
and costs (variables and fixed) and efficient water price for users
(close to average cost of service)
Environmental Sustainability in water usage and water
management, that means promote an efficient use of resource,
penalize excess of consumption, and minimize impact on natural
environment
Social Sustainability in applying the right to water, that includes
accessibility and affordability of minimum level of safe and clean
drinking water (and sanitation services) to everybody.

Economic
Sustainability

Within this boundaries, water pricing must produce a balanced
income that allows the level of service desired by community and
citizens, taking into account there is no ideal water rate.
There is a trade-off between these objects, and different type of water
tariff reaches some objectives better than others.
In mature market (high level service demand, smart metering
technologies, social concerns) there are several opportunities to
propose innovation in water tariffs schemes, promoting both
sustainable and efficient water use, in order to generate service
strategies adapted to end-users needs and guarantee water
affordability for all in a sustainable path.

Water
Tariff
Social
Sustainability

Environmental
Sustainability

Ideas for Innovation in Water Tariffs: Dynamic pricing
Research Proposition: Go beyond current constant water pricing, and explore opportunity to promote
sustainability with design and implementation of Dynamic Pricing schemes in water sector.
What: Dynamic Pricing is a pricing scheme based on the idea that the costs of service supply depend
on the time of consumption (widely adopted in electricity sector).
Water suppliers could offer individualized schemes adapted to end-users needs (households and
professional own decisions), and that contributes to sustainable management of local water demand.
•

Demand side: price signal and incentives to influence users
behaviour → demand response to achieve: shift in consumption
patterns (smoother demand) and possible resource conservation
effect (promote eco-mind set in water uses).

•

Supply side: increase overall efficiency of water supply system.
Potential savings in capital and operating costs → yield cost
savings for users and water utilities

Why: Motivates for Dynamic Pricing

How: move a step forward from seasonal tariff models, thanks to smart-metering. For instance, setting
different prices for daily peak / off-peak consumption (also called Blue Tariff, EDF).

Step 1: Study on performance of dynamic pricing
DEVELOPING SCHEMES OF DYNAMIC PRICING FOR THE WATER SECTOR
 A step forward from seasonal tariff models

SMART METERS
REAL-TIME MONITORING
DEMAND FORECAST

 For instance, setting different prices for daily peak / off-peak consumption

Key Research question: would it have positive impacts for the operator if a tariff similar to
the Dynamic Pricing scheme is applied into the water sector (water supply and sanitation)?
Link with Sustainability principles (economic, environmental and social):


Dynamic pricing can bring
many potential benefits if
consumers shift demand
(change in the time of water
use)…



Price better reflects marginal cost of
service, and give signal to promote
efficient uses



Energy costs reduction



Reduce environmental impact



Better demand management,
capacity planning, and conservation
policies



Savings for users, voluntary
subscription (user’s needs) and
guarantee water for all

…although:
 it needs capital costs to be implemented (AMR infrastructure);
 relationship between drinking network-sewerage-wastewater treatment system
have to be considered;
 it may bring revenue losses if consumers reduce total consumption.

OBJECTIVE:

NEED TO EVALUATE THE
POTENTIAL IMPACTS

BENEFITS

COSTS

Lesson learned on study for dynamic pricing (1)

Figure 1. Daily peak demand and consumption patterns.
Average hourly residential water use (all cities)

Figure 3.Average hourly residential water use:
seasonal patterns

Figure 2.Water use patterns by city. Average hourly
residential water use by city.

Figure 4: Average hourly residential water use by
weekdays (all cities in sample)

Sample of 56 households in four different Spanish municipalities (Begur, La Bisbal, Tarragona and Murcia). Most of data
was collected in the period from early July 2011 until early July 2012. All households have a caliber size of 13 mm
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Lesson learned on study for dynamic pricing (2)
After assessing experiences with dynamic pricing in water (only seasonal), electricity, transport and
insurance sectors, we got some main conclusions:
1) Essentially there are three different designs for time-varying pricing schemes that are of interest for water pricing:
Time-of-use tariffs (TOU), critical peak pricing (CPP) and critical peak rebate (CPR) constitute dynamic pricing structures
employed by other sectors that serve as models for the water sector which go a step beyond seasonal tariffs.
With a TOU structure, prices vary within a day and the rate structure is the same on all days.
CPP and CPR are similar to TOU tariffs, additionally they provide very large incentives to change consumption during few
special events. Each of these tariffs schemes may be useful to give pricing signals on time-related costs of water services
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Lesson learned on study dynamic pricing (3)

After assessing experiences with dynamic pricing in water (only seasonal), electricity, transport and
insurance sectors, we got some main conclusions:
2) ON THE DEMAND RESPONSE ACHIEVED
 Consumers do react effectively to dynamic pricing signals  There are two main changes in consumer behavior:
 A shift from peak consumption to off-peak (demand shift effect)  studies show that peak demand is reduced
between 3 and 54%
 People reduce total consumption (conservation effect)  not as large as demand shift
3) ON THE CUSTOMER INFORMATION AND ACCEPTANCE
 Regarding the transmission of information: more complex tariff need new customer management strategies (web-based
consumption trackers, interactive smart meters, tariff calculation tools, new marketing tools…
 Regarding tariff acceptance: it depends on how consumers perceive the new pricing scheme is going to impact them.
Potential solutions: tariff should be revenue neutral if average customers do not modify consumption, use of large education
campaigns & tariff pilot trials…
4) ON THE BENEFITS AND COSTS FOR THE UTILITY

 Two main financial benefits from reducing peak demand (of
course, it also have costs):
 Capital costs savings in production capacity and network
 Operating costs savings, especially on energy use
 The added benefits of dynamic tariffs may be the turning point for a full
recovery of AMR investments

Lesson learned on study dynamic pricing (4)
Considerations after Step 1: Other POTENTIAL INNOVATIVE TARIFFS
We can imagine many alternatives to conventional static tariffs:

PEAK / OFF-PEAK

illustrative example of “Blue
Tariff”:

illustrative example of Tariff linked to
a mix of supply sources:

%

WEEK / WEEK-END TARIFF

%

TARIFF LINKED TO SEASONAL
MIX OF SUPPLY SOURCES
...FURTHER SEASONAL TARIFF?
Potential tariffs in the long-term:
DOMESTIC IN / OUT USE TARIFF
SANITATION TARIFF LINKED TO REALTIME QUALITY OF THE EFFLUENT
DOUBLE TARIFF FOR POTABLE & PREPOTABLE WATER SUPPLY

Source: HydroOttawa

CRITICAL PEAK PRICING OR
REBATE

%
Scenario indexes
(based on the supply of each source)

illustrative example of Critical Peak Pricing:

Lesson learned on study dynamic pricing (5)
Considerations after Step 1: NEED TO FOCUS ON SAVING ENERGY EXPENSE
If we apply a dynamic tariff for water supply, which benefits does it brings to the water utility?
Costs of water services depend on the time of consumption:

ENERGY COSTS
CLIMATE
• Rainfall
• Drought
• Flood
• Temperature
HYDROLOGICAL ASPECTS
• Water sources
• Raw water quality

WATER DEMAND
• Peak demand and off-peak demand
• Increase of total demand
NETWORK AND OPERATION ASPECTS
• Distribution
• Network capacity

Drinking water treatment (DWT):
Pumping requires 75% of energy
usage, this causes 40-50% of
OPEX in DWT.

RELATION
WITH ENERGY
USAGE AND
COSTS?

Waste water treatment (WWT):
Ventilation and treatment of solids
consume
most
energy,
the
associated consumption causes
40-50% of OPEX in WWT.
Pumping stations:
Pumps cause 80% of energy
usage and 50-60% of OPEX .

How much energy falls on energy
peak pricing periods?
Which of the energy use is affected by
water peak demand?

Next steps : Focus on potential CAPEX and OPEX Savings
Analyze potential operating costs savings, especially energy costs in a dynamic pricing environment

Application of
a dynamic
pricing

Change in
consumption
patterns and
reduction of
peak demand

Energy used in distribution
and sewerage

Energy used in wastewater
treatment operations
Savings in
operating
costs?

Methodology proposed

Obtain daily
patterns of
water
consumption
for activities

Cluster Analysis
(criteria: similar
consumption
patterns ,and
volume of water
consumption)

Record actual
daily energy
consumption and
costs in the main
phases of the
water cycle

Make
simulations of
shifts in water
consumption as
a result of
applying a
dynamic tariff

Assumption
Total water
consumption
remains
constant

Estimate the
final results of
energy
consumption
and costs in the
main phases of
the water cycle
for each
simulation

Estimate the
variation of
energy
consumption
and costs
caused by the
application of
a dynamic
tariff

Case study identified for Step 2

1. ALICANTE
24 indexes per day
Mid-sized (335,000 inhabitants) commercial and touristic city

Data from a sample of 506 non-residential consumers from Alicante
divided into 26 activities.
Total data 3,876,000 indexes or readings from the period February 2012
– August 2013
A requirement for implementing a Dynamic Tariff is the existence of AMR installed.
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Conclusions of Step 1 project on dynamic pricing
We got some valuable insights into daily water demand patterns in order to identify
peak consumption patterns of residential consumers.

According to the micro-data on water consumption analysed, daily residential water
consumption shows a clear, stable patterns:
•
•

On weekdays daily peak demand occurs during morning and/or during afternoon hours (different
patterns for urban, suburban and rural zones).
On weekends and public holidays, demand patterns are slightly different than weekdays.

Whether or not a dynamic pricing has got any impact on the operations in the water cycle
mainly depends on the fact whether or not water end users change their consumption
patterns according to the price signal given by the tariff.
From water utility perspective, positive business case seems to arise if shift in consumption
couples with a decrease global energy costs (water systems characteristics mean)
It seems that non-residential water end users have a greater potential to adapt their
water demand patterns to a dynamic tariff than residential ones.
Concerning the latter ones several experts state that the flexibility of water demand and thus
the propensity to show a demand response depends on the type of water uses (discretionary
or non-discretionary) that compose peak demand.
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