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Invitation to make submissions

Interested parties are invited to make submissions on the ERA’s Draft Report by
4:00 pm (WST) Monday, 18 September 2017.

Submissions are preferred as documents uploaded to the ERA’s website, in electronic
form, via; www.erawa.com.au/consultation

Alternatively, submissions can be lodged via:

Email address: publicsubmissions@erawa.com.au

Postal address: PO Box 8469, PERTH BC WA 6849

Office address: Level 4, Albert Facey House, 469 Wellington Street, Perth WA 6000
Fax: 61 8 6557 7999

CONFIDENTIALITY

In general, all submissions from interested parties will be treated as being in the public
domain and placed on the ERA's website. Where an interested party wishes to make a
submission in confidence, it should clearly indicate the parts of the submission for which
confidentiality is claimed, and specify in reasonable detail the basis for the claim.

The publication of a submission on the ERA’s website shall not be taken as indicating that
the ERA has knowledge either actual or constructive of the contents of a particular
submission and, in particular, whether the submission in whole or part contains information
of a confidential nature and no duty of confidence will arise for the ERA.

All Enquiries

Sinéad Mangan

Ph: 08 6557 7912 / 0428 859 826
communications@erawa.com.au
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In November 2016 the Treasurer asked the ERA to conduct an inquiry into the efficient
costs and tariffs for water, wastewater, drainage and irrigation services provided by the
Water Corporation, Aqwest and Busselton Water, all of which are government-owned
businesses. This inquiry will inform the State Government’s setting of service tariffs for
the five year period starting from 1 July 2018.

The State Government’s decisions on the pricing of water, wastewater, drainage and
irrigation services are guided by several objectives, including, but not necessarily limited
to:

o recovery from property owners of the costs of providing services, including a return
on public funds invested in service infrastructure;

o long-term cost efficiency in supplying water services, encouraged by prices that
reflect the costs of investing in, maintaining and operating service infrastructure;
and

o fair and equitable pricing of water and wastewater as essential services, reflecting
needs and the capacity of customers to pay for those services.

The ERA’s inquiry informs government on matters primarily relevant to the first two of
these objectives.

The main findings and conclusions are set out below for each of the four supply
businesses.

This is a draft report. Its findings and conclusions are provisional and subject to
change. Further information will be considered by the ERA during and after the
public consultation process.

The Water Corporation is the principal supplier of water, wastewater, drainage and
irrigation services in metropolitan and regional areas.

On 1 July 2017, the State Government increased tariffs for all water services by 6.0 per
cent. With this increase in charges, the ERA estimates that, in total, the Water
Corporation is recovering more revenue through its tariff charges and operating subsidies
from the State Government than its efficient cost of supplying services.

For all services, total revenues expected to be collected by Water Corporation in 2017-18
from metropolitan customers ($1,438.3 million)! plus revenues received through State
Government subsidies to cover concessions ($104.9 million) exceed the ERA’s estimated

1 All monetary values in this Executive Summary are in dollar values of 30 June 2018.



efficient cost of supply by $219.6 million, which is 17 per cent more than the cost of supply
in the Perth area:

o For water services, Perth customers are currently charged less than the ERA’s
estimated efficient cost of supply by $79.9 million (or 10 per cent less).

o For wastewater services, Perth customers are charged $302.9 million (61 per cent)
more than the ERA’s estimated efficient cost of supply.

o For drainage services, Perth customers are charged $3.5 million (5 per cent) more
than the ERA’s estimated efficient cost of supply.

Re-setting all charges for all services to achieve levels of efficient cost of supply over the
five year period 2018-19 to 2022-23 would require, in 2018-19:

. an increase in water charges of 4 per cent;

. a decrease in wastewater charges of 41 per cent; and

o a decrease in drainage charges of 4 per cent.

The decrease in wastewater and drainage charges would more than offset the increase in
water charges. A typical Perth customer connected to both water and sewerage could be
better off by an average of around $260 per annum.

In regional areas, customers typically pay charges similar to those in Perth, but the cost of
supplying water services to regional locations is generally higher.

For all services, under current pricing the estimates of total revenues collected by Water
Corporation in 2017-18 from regional customers ($491.2 million) plus revenues received
through the State Government subsidies to cover concessions ($41.7 million) are
substantially less than the ERA’s estimated efficient cost of supply of $937.1 million:

o For water services, regional customers are currently charged $374.1 million
(56 per cent) less than the ERA’s estimated efficient cost of supply.

o For wastewater services, regional customers are charged $25.6 million (0.5 per
cent) less than the ERA’s estimated efficient cost of supply.

o For drainage services, regional customers pay nothing towards the $16.3 million
estimated efficient cost of supply.

o For irrigation water supply and drainage services, irrigation farmers contribute
$11.4 million towards the estimated cost of supply of $41.3 million.

The Water Corporation receives a subsidy payment from the State Government to meet
the additional costs of supplying services to the regions.

o In 2017-18, the subsidy needed to be paid to the Water Corporation to meet the
efficient cost of regional services is estimated at $446.0 million, or 43 per cent of
the efficient cost of supply.

Re-setting all charges for all services to achieve levels of efficient cost of supply over the
five year period 2018-19 to 2022-23 would require, in 2018-19:
o increasing water charges by 125 per cent;

o increasing wastewater charges by 0.5 per cent;



o setting drainage charges to recover $16.3 million (drainage services are currently
provided free of charge); and

o increasing revenues to recover the current shortfall of $29.9 million on the costs of
irrigation services.

If these charges were re-set to cover costs, the cost of subsidising regional services in the
country would fall to just the $64.4 million needed to cover tariff concessions for country
residents.

The Terms of Reference require the ERA to calculate these efficient costs. The ERA
recognises that governments choose for policy reasons to subsidise country services. The
ERA is not recommending that these subsidies are removed, but is providing information to
inform the Government's pricing decisions.

Aqgwest supplies water services to the Bunbury area.

The ERA has estimated that, in total, Aqwest is recovering more revenue through tariffs
than the efficient cost of supplying services.

The ERA estimates that in 2017-18 Aqwest will collect $2.3 million (16.5 per cent) more
from customers than the efficient cost of supply.

Re-setting charges for services to achieve levels of efficient cost of supply over the five year
period 2018-19 to 2022-23 would require, in 2018-19, a decrease in charges of 7.9 per cent.

Busselton Water supplies water services in the Busselton area.

The ERA has estimated that, in total, Busselton Water is recovering more revenue through
service tariffs than the efficient cost of supply of services.

The ERA estimates that in 2017-18 Busselton Water will collect $1.1 million (11.0 per cent)
more revenue from customers than the efficient cost of supply.

Re-setting charges for services to achieve levels of efficient cost of supply over the five year
period 2018-19 to 2022-23 would require, in 2018-19, a decrease in charges of 11.3 per
cent.

Customers pay for water, wastewater and drainage services through a range of different
tariffs and charges. The ERA considers that some changes in the basis and structure of
some of these charges may improve future decisions on the provision and use of water
services.

Water services for household customers currently have several charge steps, so that the
price per Kilolitre of water used increases as consumption increases. The ERA considers
that a single per unit price for water consumption based on the long-term cost of supply



would provide more consistent incentives for customers to save water, and reduce the
future cost of water services.

Wastewater services for household customers are currently paid for by rates levied on
property owners as a percentage of the value of the property (assessed as the gross rental
value). The ERA considers that a single value rate for all property owners, based on the
average cost of providing wastewater services, may provide an increased incentive for
future investment in new technologies and business models for using wastewater.

Drainage services are currently paid for by rates levied on households and businesses in
about 40 per cent of the metropolitan area. Rates are determined as a percentage of the
value of the gross rental value of the property. The ERA considers there would be
administrative advantages in changing this rate to a single value. Consideration could also
be given to levying a new, additional drainage charge on all of the Water Corporation’s
customers in the metropolitan area. The purpose of this charge would be to share the costs
of drainage that provides benefits to the public, such as improved water quality in the Swan
River, amongst all those that benefit.
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Recommendations and findings

Key recommendations and findings

1. The Water Corporation’s forecast revenue for 2017-18, from its tariff charges and the State
Government’s operating subsidy, is estimated to exceed its efficient costs by $219.6
million.

The main contributor to the excess is the forecast revenue earned from metropolitan
wastewater customers, which is estimated to be $302.9 million higher than the efficient
costs of the metropolitan wastewater network. This more than offsets an estimated under-
recovery of efficient costs for potable water services in the metropolitan area of $79.9
million, and for drainage services in the metropolitan area, of $3.5 million.

For country services, under current pricing, the estimate of tariff revenues collected by the
Water Corporation, in 2017-18, is $491.2 million. This is substantially less than the ERA’s
estimated efficient cost of supply, of $937.1 million. The State Government therefore will
provide an estimated subsidy of $446.0 million to country customers, under its Uniform
Tariff Cap policy, to meet the shortfall. However, even with this subsidy, the Water
Corporation is not receiving revenue for the country regions in excess of its costs.
(Chapter 6)

The Water Corporation’s tariff levels in the metropolitan area — following the recent 6.0 per
cent increase for 2017-18 — are not reflective of efficient costs. Instead, to be cost-
reflective, tariff levels in the metropolitan area in 2018-19 would need to:

- for water, increase by 4 per cent;

» for drainage, decrease by 4 per cent; and

+ for wastewater, decrease by 41 per cent.

For the rest of the review period, tariffs in the metropolitan area could then remain the
same in real terms, and the Water Corporation would be able to recover its efficient
costs. (Chapter 6)

If the revenue earned in the Water Corporation’s metropolitan area in 2017-18 was to
cover the efficient cost of service and no more, revenue from the operating subsidy and
over-recovery in the metropolitan area, combined, would fall from $770.4 million to
$497.9 million in 2017-18:

* The operating subsidy would decrease from $550.8 million to $497.9 million.

* The revenue from metropolitan services could fall by $219.6 million, while still
recovering efficient costs. (Chapter 6)

Aqwest’s expected revenue in 2017-18 is estimated to exceed its efficient revenue by
$2.3 million, or by 16.5 per cent. (Chapter 6)

Aqwest’s tariffs — following recent increases — are not reflective of efficient costs. Instead,
to be cost-reflective, Aqwest’s tariffs in 2018-19 would need to decline by 7.9 per cent.
(Chapter 6)

Busselton Water’s revenue in 2017-18 exceeds its efficient revenue by $1.1 million, or by
11.0 per cent. (Chapter 6)
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Busselton Water's tariffs — following recent increases — are not reflective of efficient costs.
Instead, to be cost-reflective, Busselton Water’s tariffs in 2018-19 would need to decline
by 11.3 per cent. (Chapter 6)

Efficient tariffs require consideration of both the level and structure of tariffs.

The structure of tariffs refers to the mix of different charges that make up the total bill
for each service. The water corporations’ current tariff structures are unnecessarily
complex. Developing simpler tariff structures would be less costly for the water
corporations to implement and facilitate better customer understanding of the costs
of consuming water services.

Changing the levels of the water corporation’s tariffs to make them more cost-
reflective could, for some water services, allow for reforms to tariff structures to be
implemented, without leaving customers worse off. However, given the impact that
tariff structure reform could have on customers’ bills, the views of, and financial
effect on customers need to be considered prior to any changes being made. The
Water Corporation is currently engaging with customers about their needs and
expectations around the price of water services. That engagement could focus on
simplifying tariff structures and aligning them with efficient costs.

How tariffs for individual services are set, and in particular the degree of flexibility
given to the water corporations to set their own tariffs, is a threshold issue when
considering tariff reform. Providing the water corporations with more flexibility to set
their own tariffs could lead to more efficient outcomes, given that they are best
placed to gauge how their customers will respond to changes. Changing from price
cap control to a revenue cap would allow the water corporations to set tariffs for
individual services, in contrast to the current arrangements where the Minister for
Water sets the price control tariffs. However, appropriate constraints would still be
required to protect customers from bill shock and ensure the State Government’s
equity objectives are met. (Chapter 6)

Water tariffs

9. The Water Corporation’s residential water tariffs have three usage tiers for metropolitan
customers and four usage tiers for country customers. Aqgwest’s residential water tariffs
have four usage tiers and Busselton Water’s residential water tariffs have six usage tiers.
A single usage tier is preferable to multiple usage tiers because it promotes economic
efficiency, by signalling the cost of new water supplies. However, the effect on customers’
bills and implementation of the Uniform Tariff Cap policy would need to be considered
prior to any reduction in the number of usage tiers. If the effect on customers’ bills is found
to be substantial, consideration would need to be given to how to phase in any changes
in order to avoid bill shock.

The ERA recognises that the State Government has objectives for water pricing that are
broader than just efficiency objectives, and that three usage tiers may therefore continue
to be adopted in the metropolitan area. The ERA has developed a lower, mean and
upper estimate of the Long Run Marginal Cost of water that can be used to inform the
level of tariffs for the three metropolitan usage tiers, as follows, in 2017-18 dollars:

* Lower estimate: $0.97/kL, compared to $1.68/kL currently;

* Mean estimate: $2.32/kL, compared to $2.24/kL currently; and

* Higher estimate: $3.60/kL, compared to $3.17/kL currently.
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Water service charges for metropolitan customers should continue to be set to recover
the residual revenue requirement after revenue from the usage charge has been taken
into account. (Chapter 6)

. In principle, economic efficiency benefits could be obtained from relaxing the uniform Tariff
Cap Policy. However, these benefits need to be weighed against the costs of adopting
alternate means for the State Government to achieve its equity objectives in country areas.
Where the uniform Tariff Cap Policy is retained in some form, then:

If a single usage tier was to be adopted in the metropolitan area, two usage tiers might
need to be adopted for country schemes in order to implement the uniform Tariff Cap
Policy. The tariff for water use in the first usage tier could be capped at the
metropolitan level, and the tariff for water use in the second tier could be set to reflect
the cost of supplying water to the particular cost class the scheme belongs to.

If the current multi-tiered tariff structure is maintained in metropolitan and country
areas, then consideration could be given to lowering the consumption threshold for
the uniform Tariff Cap Policy, for example from 350kL to 150KkL in the south, and 550kL
to 350kL in the north. Water consumption in country schemes in usage tiers above
this amount could be set to reflect the cost of supplying water to the particular cost
class the scheme belongs to.

The policy objective of the uniform Tariff Cap Policy — and in particular whether the
objective is to promote uniform tariffs for basic needs or average household
consumption — is a matter for the State Government to decide. The objective of the
policy in turn informs the level of consumption up to which the uniform tariff cap applies.

Changes to the implementation of the uniform Tariff Cap Policy would have an effect on
customers’ bills and the operating subsidy required to fund country losses. These
effects would need to be empirically assessed prior to any changes being made. If the
effect on customers’ bills is found to be substantial, consideration would need to be
given to how to phase in any changes in order to avoid bill shock. (Chapter 6)

Wastewater tariffs

11. The efficient tariff structure for wastewater customers is a two-part tariff. However, this
cannot be implemented in Western Australia because it is not currently possible to cost-
effectively and reliably measure the amount of wastewater that a household discharges.
The choice of tariff structure is therefore between the current Gross Rental Value
approach, or an approach based on average cost. Each has implications for the sharing
of costs among different households, with the latter leading to all households
contributing the same amount, irrespective of their capacity to pay.

An average cost based charge:

would be less costly for the Water Corporation to administer and easier for customers
to understand; and

could lead to fewer distortions in the geographic development of the recycled
wastewater sector, in an environment where recycled water has the potential to play
a bigger role in delivering water — if residential wastewater tariffs vary by suburb as
they do with Gross Rental Value, providers’ decisions about where to invest might be
influenced by the higher price received for wastewater in some suburbs over others.
(Chapter 6)

. Either or both of residential and non-residential wastewater tariffs could be decreased to
ensure that only the efficient cost of service in the metropolitan area is recovered.
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However, because non-residential wastewater tariffs are currently uniform across
geographic locations, decreasing metropolitan non-residential wastewater tariffs would
either increase country losses or lead to higher wastewater tariffs for country residential
customers, if country losses are to stay the same. Any decrease in non-residential
wastewater tariffs in the metropolitan area therefore should not be matched with lower
country non-residential wastewater tariffs. (Chapter 6)

Drainage tariffs

13. A review of drainage pricing should be initiated, with a view to addressing the potential
inequities inherent in the current approach. (Chapter 6)

14. Currently around 40 per cent of the Water Corporation’s metropolitan customers are
charged for drainage services, based on a Gross Rental Value annual fixed charge. The
tariff structure for drainage is less likely to influence efficiency than the tariff structure for
water. The effects of different tariff structures on equity therefore can be a primary
consideration in setting a drainage tariff structure.

An alternate charging approach, through a uniform fixed charge based on average cost
per connection, would affect the sharing of costs among different households and
businesses. The average cost method would lead to households, for example,
contributing the same amount irrespective of their capacity to pay. A move to average
cost charging could however be considered on the basis that it would be less costly for
the Water Corporation to administer than Gross Rental Value (particularly if Gross
Rental Value is discontinued for residential wastewater) and easier for customers to
understand.

Finally, adopting an additional separate drainage levy for all of the Water Corporation’s
metropolitan customers could mean that the costs of providing drainage services that
create public benefits (e.g. that prevent flooding of parks and roads and improve water
quality) are shared among all those that benefit. Such a levy would reduce the amount
of drainage costs to be recovered through the existing drainage tariff, assuming this
continues to be charged to the 40 per cent of metropolitan properties that are in
Declared Drainage Areas. (Chapter 6)

. In most rural communities, drainage services are provided by local councils and the
costs recovered from ratepayers. Funding the costs of drainage services in the six rural
drainage districts serviced by the Water Corporation from general revenues (via the
Water Corporation’s operating subsidy) would seem to be inconsistent with equity
principles. On this basis, consideration could be given to allowing the Water Corporation
to pass its efficient costs of providing rural drainage services on to local councils in a
cost-reflective manner. (Chapter 6)

Expenditure adjustments for the Water Corporation

16. The efficient revenue requirement for the Water Corporation is estimated to be
$10,857.5 million (real undiscounted dollars at 30 June 2016) over the five year period
commencing 1 July 2018. (Chapter 3)

. The Water Corporation’s past capital expenditure has been found to be prudent and
efficient. As a result, $3,521.5 million (real dollars at 30 June 2016) has been included in
the Water Corporation’s asset base over the five year period 2011-12 to 2015-16.
(Chapter 3)

Inquiry into the efficient costs and tariffs of the Water Corporation, Agwest and Busselton Water —
Draft Report XXIV




Economic Regulation Authority

18. The prudent and efficient capital expenditure that the ERA has included in the Water
Corporation’s projected asset base is $3,766.7 million over the seven year period between
2016-17 and 2022-23. (Chapter 3)

. The ERA has applied the following efficiency factors in the Water Corporation’s capital
expenditure for 2016-17 to 2022-23:

* A five per cent reduction in capital expenditure from 2016-17 to 2022-23 to remove
systematic over-estimation by the Water Corporation of its capital expenditure.

A one per cent per year compounding reduction to the forecast capital program from
2018-19 to 2022-23 to remove low benefit projects. There is a lack of evidence that
the Water Corporation has applied a strong internal benefits challenge process, so as
to ensure the urgency, need and scope of expenditure required for many of the capital
projects reviewed.

A two per cent efficiency requirement to expenditure from 2018-19 to 2022-23, to
reflect the current subdued state of the Western Australian construction sector.

A 0.25 per cent per year compounding efficiency from 2018-19 to 2022-23 to reflect
innovation and continuous improvement expected to occur during the forecast period.
(Chapter 3)

Expenditure adjustments for Aqwest

20. The efficient revenue requirement for Aqwest is estimated to be $73.7 million (real
undiscounted dollars at 30 June 2016) over the five year period commencing 1 July 2018.
(Chapter 4)

21. Agwest’s past capital expenditure has been found to be prudent and efficient. As a result,
$13.991 million (real dollars at 30 June 2016) has been included in Aqwest’s asset base
over the five year period between 2011-12 and 2015-16. (Chapter 4)

22. The prudent and efficient capital expenditure that is included in Aqwest’s projected asset
base is $39.497 million (real dollars at 30 June 2016) over the seven year period between
2016-17 and 2022-23. (Chapter 4)

Expenditure adjustments for Busselton Water

23. The efficient revenue requirement for Busselton Water is estimated to be $48.5 million
(real undiscounted dollars at 30 June 2016) over the five year period commencing 1 July
2018. (Chapter 5)

. Busselton Water’s past capital expenditure has been found to be prudent and efficient.
As a result, $8.175 million (real dollars at 30 June 2016) has been included in Busselton
Water's asset base over the five year period between 2011-12 and 2015 16. (Chapter 5)

. The prudent and efficient capital expenditure that is included in Busselton Water's
projected asset base is $13.335 million (real dollars at 30 June 2016) over the seven year
period between 2016-17 and 2022-23. (Chapter 5)
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Material variations

26. The following approach for treating material variations — that arise from an unexpected
expenditure incurred (or expected forecast expenditure not incurred) by the water
corporations during the review period — is recommended.

Material variations in capital expenditure could be addressed through the introduction
of an options test and expenditure test, which have similar characteristics to the
regulatory test and new facilities investment test in the Electricity Networks Access
Code (currently applicable to Western Power’s regulated electricity network).

Tariffs would be reset at the next inquiry for any approved material capital expenditure
variations. The options test could occur prior to any investment commencing, while
the expenditure test could occur either during the review period — to provide the water
corporations some investment certainty — or at the next inquiry.

Material variations in operating expenditure could be addressed through a cost pass-
through mechanism, albeit restricted to variations that result from tax or law change
events. Variations in operating expenditure could be recovered by the water
corporations through adjustments to tariffs during the review period, or otherwise at
the next inquiry.

All approaches should be net present value neutral in application, to allow adjustments
to be made during the next review period. (Chapter 7)

. Materiality thresholds for capital and operating expenditure variations could apply to allow
the water corporations to recover expenditure when required, but not if the administration
costs are excessive when compared to the change in expenditure. The following
materiality thresholds could apply:

For the Water Corporation:

Capital expenditure — one per cent of annual required revenue (approximately
$25 million)

Operating expenditure — 0.25 per cent of annual require revenue (approximately
$6 million)

For Agwest and Busselton Water:

Capital expenditure — five per cent of annual required revenue (approximately
$800,000 and $530,000 respectively)

Operating expenditure — two per cent of annual required revenue (approximately
$320,000 and $210,000 respectively) (Chapter 7)

. The assessment of material variations should ideally be undertaken by an independent
body and, where possible, coincide with the annual budgetary processes that the water
corporations must undertake. (Chapter 7)

Environmental and health regulations

29. The current implementation of environmental regulations for wastewater treatment could
be improved. Clearly prescribed processes and compliance frameworks will reduce
uncertainty for the Water Corporation, allow better allocation of its resources, and reduce
its costs. (Chapter 3)
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Maintaining asset bases for future reviews

30. If the Water Corporation were to maintain the ERA’s Revenue Requirement Model Book
25 fixed asset register, in consultation with the ERA, this could be used to inform
estimation of efficient costs and tariffs in future inquires.

Specifically, the fixed asset register would need to be maintained in real terms, using
real depreciation, or its equivalent in nominal terms. Capital expenditure on new assets
would need to be added to the asset base at the end of each year, on an as incurred
basis, net of capital contributions. Capital contributions would also need to be identified,
as either works handed over or as significant infrastructure contributions, so that they
can be excluded from the asset base totals. Land would be included in the asset base.

Rolling forward the asset base in this way would facilitate implementation of a post-tax
modelling methodology and provide for more accurate cost and revenue estimates for
future tariff reviews. (Chapter 2)

. If the water corporations were to develop tax asset bases, this would facilitate the more
accurate estimation of their efficient costs and tariffs. The tax asset bases would need to
reflect the tax position of the water corporations under relevant tax legislation. However,
the tax asset bases would exclude capital contributions, consistent with the ERA’s
standard regulatory approach. Development of the tax asset bases would facilitate
implementation of a post-tax modelling methodology and provide for more accurate cost
and revenue estimates for future tariff reviews. (Chapter 2)

Inquiry into the efficient costs and tariffs of the Water Corporation, Agwest and Busselton Water —
Draft Report XXVii



This draft report presents the Economic Regulation Authority’s (ERA) findings on the
efficient costs, revenue and tariffs for the Water Corporation, Agwest and Busselton Water.
It follows public consultation on an issues paper, which was published on 6 December 2016.
A final report is due to be provided to the Treasurer by 10 November 2017.

The inquiry is being undertaken in response to a request by the former Treasurer. The ERA
does not set prices for the water corporations’ services, but rather makes recommendations
to the State Government on what the efficient costs, revenue and prices should be. The
Minister for Water is responsible for the operation of the water corporations and for setting
tariffs.

There are several relevant objectives for State Government decisions on the pricing of
water, wastewater and drainage services, including, but not necessarily limited to:

o recovery from property owners of the costs of service provision, including a return
on public funds invested in service infrastructure;

o long-term cost efficiency in supplying water services, encouraged by prices that
reflect the costs of investing in, maintaining and operating service infrastructure;
and

o fair and equitable pricing of water and wastewater as essential services, reflecting
needs and the capacity of customers to pay for those services.

The ERA’s inquiry informs government on matters primarily relevant to the first two of these
objectives. Principal findings and conclusions are set out below for each of the three supply
businesses.

A focus of the inquiry is to evaluate the efficient costs of providing water services to each
region and scheme over the review period 2018-19 to 2022-23. Estimated efficient costs in
turn inform the efficient levels of revenue which should be paid by customers for their use
of water services. |If the water corporations obtain sufficient revenue to just cover the
efficient costs of each scheme, then consumers will be paying no more for their water
services than is necessary. This is a core principle of the inquiry.

The ERA’s method for undertaking the inquiry is set out in detail in chapter 2.

The efficient level of costs and hence revenue for the Water Corporation, for the five year
review period from 2018-19 to 2022-23, is estimated to be $11,866.8 million (undiscounted
nominal).

The efficient level of revenue for this financial year (2017-18) is estimated by the ERA to be
(nominal) $2,260.8 million. This efficient level of revenue compares to the total actual
revenue expected to be received by the Water Corporation over 2017-18 — from tariffs and
State Government operating subsidies — of $2,480.4 million. This actual revenue forecast
is based on the State Government’s recent tariff increases, of 6 per cent across-the-board,
and a forecast weighted average demand growth for the Water Corporation’s services for
the year, of around 1.7 per cent.



The difference for 2017-18 in the efficient and actual amounts is $219.6 million. It implies
that the expected tariff revenue, plus the revenue currently projected to be provided by State
Government subsidies for concessions and country operating losses, will provide
9.7 per cent more revenue than is required for the Water Corporation’s efficient operations.
The ERA'’s efficient costs estimates are based on (all undiscounted nominal dollars):

o an opening capital asset base of $17,157.3 million as at 1 July 2018.

o a recommended efficient level of capital expenditure of $2,752.5 million over the
review period,;

- this is nearly 21 per cent below the estimates provided by the Water
Corporation for the review period;

- the ERA finds some proposed capital allocations are unnecessary;

- in addition, greater efficiencies could be realised in capital program
implementation — this would lower the costs of those proposed projects which
are found to be prudent;

o a real pre-tax rate of return estimated for this inquiry of 5.02 per cent;
- the rate of return estimate will change for the final report, as a later averaging
period will be adopted.
The efficient cost estimates are derived from the sum of (all undiscounted nominal dollars):

o a pre-tax return on the asset base over the review period 2018-19 to 2022-23 of
$5003.8 million;

- this contributes 40 per cent of the efficient revenue requirement over the
review period;

o real straight line depreciation of the asset base over the period 2018-19 to 2022-
23, which contributes total costs of $2,937.3 million;

- this contributes 23 per cent of the efficient revenue requirement;

o operating expenditures of $4,613.2 million over the period from 2018-19 to 2022-
23;

- this contributes 37 per cent of the efficient revenue requirement.

The detail of the evaluation of the Water Corporation’s costs and revenues is set out in
chapter 3.

The efficient level of costs and hence revenue for the Aqwest, for the five year review period
from 2018-19 to 2022-23, is estimated to be $80.6 million (undiscounted nominal).

The efficient level of revenue for this financial year (2017-18) is estimated by the ERA to be
(nominal) $13.9 million. This efficient level of revenue compares to the total actual revenue
expected to be received by Agwest over 2017-18 — from tariffs and State Government
operating subsidies — of $16.2 million. This actual revenue forecast exceeds efficient costs
in 2017-18 by 16.5 per cent.

The detail of the evaluation of the Aqwest’s costs and revenues is set out in chapter 4.



The efficient level of costs and hence revenue for Busselton Water, for the five year review
period from 2018-19 to 2022-23, is estimated to be $53.1 million (undiscounted nominal).

The efficient level of revenue for this financial year (2017-18) is estimated by the ERA to be
(nominal) $9.6 million. This efficient level of revenue compares to the total actual revenue
expected to be received by Busselton Water over 2017-18 — from tariffs and State
Government operating subsidies — of $10.7 million. This actual revenue forecast exceeds
efficient costs in 2017-18 by 11.0 per cent.

The detail of the evaluation of the Busselton Water's costs and revenues is set out in
chapter 5.

The ERA estimated the efficient tariffs of each service provider for the five year period 2018-
19 to 2022-23.

Efficient tariffs assist in allocating resources within the economy. They provide the signals
that guide behaviour on both the demand and supply sides. Economic efficiency in costs
and tariffs will deliver investment, operation and use of water services that are in the long
term interests of consumers. Efficient outcomes in costs and tariffs will minimise the
revenue needed to deliver water services.

Efficient tariffs require consideration of both the level and structure of tariffs. The level of
tariffs refers to the total amount that is payable by a household or business for each service.
The structure of tariffs refers to the mix of different charges that make up the total bill for
each service. For example, tariffs for water services for most residential customers
currently comprise a constant fixed charge (the service charge) and a scale of increasing
usage charges.

Different tariff structures apply to water, wastewater, drainage and irrigation.

For the Water Corporation’s operations, across its metropolitan and country regions:
o Water is charged by means of a two-part tariff:

- Thefirst part is a fixed service charge, which either varies uniformly across the
State according to the meter size (for non-residential customers) or which is
capped to a single uniform level across the State (for residential customers).

- The second part is either a single volumetric usage charge based on the
customer’s cost class (for non-residential customers), or a series of volumetric
usage charges that increase as a customer’s annual consumption exceeds
particular thresholds (for residential customers).

o Wastewater is subject to:

- a two-part tariff (for non-residential customers) with a service charge that
varies uniformly across the State according to the number of fixtures and a
single volumetric usage charge; and

- asingle annual service charge (for residential customers) based on the Gross
Rental Value of each property, that is, the tariff is in cents per $ of Gross Rental
Value, albeit subject to a minimum property charge.



o Metropolitan drainage is subject to a service charge which varies according to the
Gross Rental Value of each property.

o Irrigation is mainly charged as part of the bulk water supply agreement between
the Water Corporation and Harvey Water.

Aqwest and Busselton Water’s potable water services also have a two-part tariff structure.
For residential customers, there is a service charge and a series of volumetric charges that
increase as a customer’'s annual consumption exceeds particular thresholds. For
non-residential customers, there is a service charge which varies according to the meter
size and a single volumetric charge.

In addition, the State Government pursues objectives which are of an equity, distributional
or social nature:

o Water supply is subject to a uniform Tariff Cap Policy, which caps the service
charge across all regions, and also caps some of the volumetric charges (for
consumption below specified thresholds).

. Wastewater tariffs are uniform across the State for non-residential services. Tariffs
for residential wastewater services across the State are not uniform, but are
bounded within a minimum and maximum tariff range.

o Drainage tariffs only apply in some metropolitan areas — other metropolitan areas,
such as Mandurah, as well as country areas, are fully subsidised by the State
Government.

o Various concessions on each of the three services are provided to eligible
pensioners and seniors, although these are capped to a maximum concession
amount.

o Around 75 per cent of the Water Corporation’s irrigation costs are funded through
operating subsidies.

Similar concessional arrangements apply to the water supply businesses of Aqwest and
Busselton Water. As these two water businesses have lower costs than the Water
Corporation, their tariffs are lower than the uniform tariff caps.

The costs of these policies are funded by the State Government explicitly through the
operating subsidy provided to the water corporations.

The inquiry evaluates two scenarios for the review period:
o A base case scenario:

- The existing revenue for 2017-18 is estimated — this results from the State
Government’s recently announced 6 per cent across-the-board increase to
tariffs.

- The 2017-18 revenue is then increased by forecast inflation and demand
growth through to 2022-23.

o An efficient tariff scenario: revenue is adjusted to ensure only efficient costs are
recovered — the changes to tariff levels needed to deliver this revenue are then
estimated.



Water Corporation
Base case tariff scenario

The ERA finds that tariffs are not efficient in the base case for the Water Corporation. That
is, given forecast demand growth, revenue does not equate to the efficient cost of service,
either in 2017-18, or in the later years.

In 2017-18, revenue from the Water Corporation’s tariff charges and from State Government
operating subsidies exceeds the efficient cost of service by $219.6 million, or 9.7 per cent.
This over-recovery is a net result:

o some metropolitan lines of business under-recover their efficient costs, by $83.4
million in total, comprising:

- under-recovery on water services, of $79.9 million;
- under-recovery on drainage services, of $3.5 million;

o wastewater services in metropolitan areas over-recover their efficient costs, by
$302.9 million — this more than offsets the under-recovery of water and drainage
costs.

If existing tariff levels are maintained in real terms through the review period 2018-19 to
2022-23, the resulting total excess of revenue, over efficient costs, would be $1.46 billion in
net present value terms for that period.

Efficient tariffs scenario

Under the efficient tariffs scenario, the level of revenue in metropolitan areas is changed, to
remove any under- or over-recovery of efficient costs in metropolitan areas. This then
allows for the change that would be needed to ensure metropolitan tariffs are cost-reflective
to be assessed.

For the efficient tariffs ‘Po’ scenario, the ERA estimates a once-off reduction in tariffs in
2018-19, which then allows tariffs to rise in nominal terms by the rate of inflation over the
remainder of the review period, through to 2022-23. The individual tariff changes for 2018-
19 are as follows:

o water tariffs would need to increase by 4.4 per cent in nominal terms;
o drainage tariffs would need to fall by 3.6 per cent; and
o wastewater tariffs would need to fall by 41.2 per cent.

These tariff changes would remove the 2017-18 net over-recovery of efficient costs in
metropolitan areas of $219.6 million, allowing households and businesses to spend the
savings on other goods and services. The saving would be, on average, be around $260
for a typical customer connected to water and sewerage in the metropolitan area.

The impact on country customers of changing metropolitan tariffs would be mixed, given
the complexities of the uniform tariff arrangements. The actual outcome would depend on
the way in which the metropolitan tariff changes were extended to the country regions.
Nonetheless, it would be possible to reform tariffs while ensuring that overall revenue from
water and wastewater tariffs in country regions remains largely unchanged, leaving country
customers no worse Off.



Agwest and Busselton Water

The ERA finds that Aqwest and Busselton Water’s tariffs are also not efficient in the base
case. Under the efficient tariffs Py scenario, Aqwest and Busselton Water’s tariffs are
reduced in 2018-19 to recover only efficient costs. Tariffs rise by the expected rate of
inflation thereafter. The reduction in tariffs that would be required in 2018-19 is:

o 7.9 per cent for Aqwest; and

o 11.3 per cent for Busselton Water.

Tariffs would then only need to rise by the rate of inflation in subsequent years to match
efficient costs over the review period.

The water corporations’ current tariff structures are unnecessarily complex. Simpler tariff
structures would be less costly for the water corporations to implement and facilitate better
consumer understanding of the costs of consuming water services. They might also
encourage more efficient investment decisions and resource use, if prices more closely
reflect the costs of supply.

How tariffs for individual services are set, and in particular the degree of flexibility given to
the water corporations to set their own tariffs, is a threshold issue when considering tariff
reform. Providing the water corporations with more flexibility to set their own tariffs could
lead to more efficient outcomes to the extent that they are best placed to gauge how their
customers will respond to changes.

A revenue cap would allow the water corporations to set tariffs for individual services, in
contrast to the current arrangements where the Minister for Water sets the tariffs. A revenue
cap would set an overall revenue requirement for the particular water corporation for a
period of up to five years. The water corporation would then set the prices of individual
services. Appropriate constraints would however still be required to protect customers from
bill shock and to ensure that the State Government’s equity objectives are met. Effective
implementation of a revenue cap would require different governance arrangements to those
currently in place. For example, a clear framework would be needed to ensure that the
water corporations did not cross subsidise one line of business from another.

The changes to the levels of tariffs outlined above could, for some water services, allow for
reforms to tariff structures to be implemented without leaving customers worse off.
However, given the overall effect that tariff structure reform would have on customers’ bills,
the views of and financial effect on customers would need to be considered prior to any
changes being made. The Water Corporation is engaging with customers through 2017 to
better understand its customers’ needs and expectations around the price of water services.

Water tariff structures

For residential water users, the current tariff structure includes multiple tiers for the usage
charge. Inthe metropolitan area there are three tiers and in country schemes there are four
tiers for the Water Corporation and Aqwest’'s customers, and six for Busselton Water’s
customers. The State Government’s uniform Tariff Cap Policy caps the tariff levels for the
first two usage tiers in country areas at the levels for an equivalent amount of usage in the
metropolitan area.

A single usage tier is preferable to multiple usage tiers, as it promotes economic efficiency
by signalling the cost of new water supplies. The ERA has estimated the mean Long Run



Marginal Cost of new water supplies to the metropolitan area at $2.32/kL. This could be
used to inform the level of the tariff for the single usage tier. The current mid-tier charge for
water usage is $2.24/kL.

Water service charges for metropolitan customers would continue to be set to recover the
residual revenue requirement after revenue from the usage charge has been taken into
account.

If a single usage tier was adopted in the metropolitan area, two usage tiers might need to
be adopted for country schemes in order to implement the uniform Tariff Cap Policy. The
consumption threshold for the first tier could be retained at current levels, which are 150kL
in the south, and 350KL in the north. The tariff for water use in the first usage tier could be
capped at the metropolitan level of $2.32/kL, ensuring uniformity up to this point. The tariff
for water use in the second tier could be set to reflect the cost of supplying water to the
particular cost class the scheme belongs to.

Moving to a single usage tier in the metropolitan area and two usage tiers in the country
would affect customers’ bills, potentially substantially. These effects would need to be
assessed prior to any changes being made. If the effect on customers’ bills is found to be
substantial, consideration would need to be given to how to phase in any changes in order
to avoid bill shock.

The ERA recognises that the State Government has objectives for water pricing that are
broader than encouraging economic efficiency, and that three usage tiers may therefore
continue to be adopted in the metropolitan area. The ERA has developed a lower, mean
and upper estimate of the Long Run Marginal Cost of water that could be used to inform
the level of tariffs for the three metropolitan usage tiers, as follows:

. Lower estimate: $0.97/kL, compared to $1.68/KkL currently;
o Mean estimate: $2.32/kL, compared to $2.24/kL currently; and
. Higher estimate: $3.60/kL, compared to $3.17/kL currently.

If the current multi-tiered tariff structure is maintained in metropolitan and country areas,
then consideration could be given to lowering the consumption threshold for the uniform
Tariff Cap Policy, for example from 350kL to 150kL in the south, and 550kL to 350kL in the
north. Water consumption in country schemes in usage tiers above this amount could be
set to reflect the cost of supplying water to the particular cost class the scheme belongs to.

In principle, economic efficiency benefits could be obtained from relaxing the current
uniform Tariff Cap Policy and thereby moving to more cost reflective pricing — tariffs that
are set to recover costs would encourage consumption that does not place undue pressure
on existing sources of water supply. However, the State Government would then need to
find alternative means to achieve its equity objectives in country areas. These alternative
means could have social or economic costs, which could outweigh the benefits of using
price signals to encourage efficient levels of water usage.

The policy objective of the uniform Tariff Cap Policy — and in particular whether the
objective is to promote uniform tariffs for basic needs or average household consumption
— is a matter for the State Government to decide. The objective of the policy in turn informs
the level of consumption up to which the uniform tariff cap should apply.

Changes to the implementation of the uniform Tariff Cap Policy would have an effect on
customers’ bills and the operating subsidy required to fund country losses. These effects
would need to be empirically assessed prior to any changes being made. If the effect on



customers’ bills is found to be substantial, consideration would need to be given to how to
phase in any changes in order to avoid bill shock.

Wastewater tariff structures

In principle, the efficient tariff structure for residential wastewater customers is a two-part
tariff, but in practice this cannot be implemented because it is not currently possible to cost-
effectively and reliably measure the amount of wastewater that a household discharges.

The choice of tariff structure is therefore between the current Gross Rental Value approach,
or an approach based on average cost per household. Each has implications for the sharing
of costs among different households, with the latter leading to all households contributing
the same amount irrespective of their capacity to pay.

Given the ERA’s finding that wastewater tariffs substantially exceed efficient costs, it is
possible that a fixed charge based on the average cost per household (rather than Gross
Rental Value) could be adopted for wastewater customers. However, there still would be a
need to address equity issues for targeted households with a lower capacity to pay.

An average cost based charge also:

o would be less costly for the Water Corporation to administer and easier for
customers to understand; and

o could lead to fewer distortions in the geographic development of recycled
wastewater, in an environment where recycled water may play a bigger role in
delivering water in future. If residential wastewater tariffs vary by suburb as they
do with tariffs linked to Gross Rental Value, recyclers’ decisions about where to
invest might be influenced by the higher price received for wastewater in some
suburbs over others.

To ensure that only the efficient cost of wastewater services in the metropolitan area is
recovered, either or both of residential and non-residential wastewater tariffs could be
decreased. However, because non-residential wastewater tariffs are currently uniform
across geographic locations, decreasing metropolitan non-residential wastewater tariffs
would either increase country losses or lead to higher wastewater tariffs for country
residential customers if country losses are to stay the same. Any decrease in non-
residential wastewater tariffs in the metropolitan area therefore should not be matched with
lower country non-residential wastewater tariffs.

Drainage tariff structures

Currently only around 40 per cent of the Water Corporation’s metropolitan customers —
those in Declared Drainage Areas — are charged for drainage services. The tariff structure
for drainage is less likely to influence efficiency than the tariff structure for water. This is
because property owners can do little to change their impact on the need for drainage
services once building and landscaping has been completed. Further, as there is currently
no drainage water recycling industry, there is no need to consider the effects on future
development of the recycled water industry.

The effects of different tariff structures on equity are therefore the primary consideration in
setting drainage tariff structures. This makes the current Gross Rental Value charging
approach less problematic than it may prove for wastewater tariffs. The Gross Rental Value
charging approach is nonetheless complex and costly to administer. On that basis, a move
to average cost charging could be considered. This is especially the case if the Government
decided to adopt a fixed charge for wastewater.



Whatever pricing structure is used, consideration could be given to adopting an additional
separate drainage levy that applies to all of the Water Corporation’s customers in the
metropolitan area, with the proceeds from the levy being used to fund all drainage
expenditure that creates public benefits. The costs of providing drainage that creates public
benefits — for example, that prevents flooding of parks and roads and improves water quality
— would therefore be shared among all those that benefit. Such a levy would reduce the
amount of drainage costs to be recovered through the existing drainage tariff, assuming this
continues to be charged to the 40 per cent of properties in Declared Drainage Areas.

The ERA also reviewed a range of other matters.

Findings on factors affecting the efficient costs for each water corporation, particularly
capital and operating expenditures, are set out in the relevant chapters (chapters 3, 4
and 5).

Service standards

The water corporations are meeting their current service standards and their resources are
being effectively allocated and used efficiently. The ERA is not aware of any evidence that
would suggest that the costs of meeting the current service standards are disproportionate
to the benefits.

Environment and health regulations

The effects of environmental and health regulations on the efficient costs of the water
corporations are difficult to determine due to a lack of clarity and prescriptive standards for
specific environmental requirements. This has hampered the quantification of the cost
impacts of any inefficiencies, particularly relating to waste water treatment. Instead, the
ERA has evaluated the processes in place to maintain environmental and health outcomes.

The health provisions that apply for potable water and the water corporations’
understanding of their obligations concerning these regulations appear to be well
established. For example, the Memorandum of Understanding for drinking water between
the Water Corporation and Department of Health (WA), appears to be an effective and
efficient way to meet the primary health requirements in place.

There may be some inefficient costs arising in the processes required to meet
environmental regulations. Anecdotally, the procedures to achieve compliance with
environmental regulations — particularly with regard to wastewater treatment — may be
leaving uncertainty about specific environmental outcomes required, and the roles and
responsibilities involved for achieving them. The ERA considers that more work to
streamline and clearly document the processes and timeframes for meeting environmental
regulations could reduce costs and improve efficiencies.

Setting a revenue requirement for a longer period would provide the water corporations with
greater control over their pricing. In addition, the longer period could enhance incentives
for greater cost savings, to the extent that these are retained for the review period.



However, unexpected events may cause the water corporations to incur additional
operating or capital expenditure which is greater than recommended in any price or revenue
review. Where efficient costs are recommended at the beginning of the review period, the
water corporations may not be able to recover the additional costs during the subsequent
interval between reviews. Similarly, if costs are lower than forecast, customers will pay a
higher tariff than is required to meet the efficient costs of providing water services.

The ERA recommends that material variations be managed through:

o for capital expenditure — an options test , whereby a preferred option may be
identified, and an expenditure test, whereby specific additional capital expenditure
may be approved. Any adjustment to water tariffs to account for these variations
would then occur at the next inquiry tariff reset; and

o for operating expenditure — an annual cost pass-through mechanism for approved
expenditures.

The approach should complement the incentive properties of setting prices over an
extended review period. Any compensation mechanism through tariffs for material
variations should therefore only apply if actual total expenditure for the review period
exceeds forecast total expenditure, and if the expenditure is deemed efficient and prudent.

The ERA’s findings on material variations are set out in chapter 7.



On 21 October 2016, the former Treasurer of Western Australia tasked the Economic
Regulation Authority (ERA) to undertake an inquiry into the efficient costs and tariffs of the
Water Corporation, Aqwest and Busselton Water. The inquiry is for the five year review
period beginning 1 July 2018 and ending 30 June 2023. This inquiry will inform the State
Government’s setting of service tariffs for the five year period starting from 2018-19.

A copy of the full Terms of Reference is provided in appendix 1 of this report. The ERA is
required to consider the following:

the efficient costs of providing services, with a focus on:

- cost effectiveness in the supply of services, including the services funded by
operating subsidies;

- resources necessary to meet the service standards;

- operating efficiency targets appropriate for the growth scenarios expected over
the regulatory period;

- the impact of environmental and health regulations on efficient costs;
- the Water Corporation's country schemes;

a recommended approach for managing material variations in capital or operating
expenditure that may be encountered over a five year regulatory period;

the revenue requirement of each service provider for the five year period
commencing 2018-19; and

the efficient tariffs of each service provider for the five year period commencing
2018-19.

There are several relevant objectives for State Government decisions on the pricing of
water, wastewater and drainage services, including:

recovery from property owners of the costs of service provision, including a return
on public funds invested in service infrastructure;

economic efficiency in the supply and use of services, encouraged by prices that
reflect the costs and cost drivers of investing in, maintaining and operating service
infrastructure;

recovery of sufficient revenue to meet the costs of subsidising the supply of
services in regional areas; and

‘fair and equitable’ pricing of services commensurate with access to water and
wastewater services as an essential service, and the ‘capacity to pay’ of customers
in different socioeconomic circumstances.

The ERA’s inquiry informs government on matters primarily relevant to the first two of these
objectives. Principal findings and conclusions are set out below for each of the three supply
businesses.



Economic Regulation Authority

1.1 Inquiry process

The ERA published an Issues Paper in December 2016 that explained the purpose of the
inquiry and the issues that would be examined.? Interested parties were invited to make
submissions on any matters of relevance. Two public submissions were received from
Stormwater WA and Agwest in early 2017.2

In developing this draft report, the ERA has considered:

o information provided by the water corporations in reply to information requests
made by the ERA;

o technical reports by Cardno (QLD) Pty Ltd, the ERA’s appointed technical advisor;
o positions and recommendations set out the ERA’s previous water inquiries; and

o the submissions made in response to the Issues Paper.

The ERA will prepare a final report after considering submissions from interested parties on
this draft report and in light of any new information received. The ERA is to provide its final
report to the Treasurer in November 2017. The Treasurer will have 28 days to table the
final report in State Parliament, after which a copy will be made available from the ERA’s
website.

1.2 The water sector

The water sector in Western Australia covers the provision to end users of:
. water services;
. sewerage and wastewater services;
o drainage services; and
o irrigation services.

The State Government, the regulatory agencies, and the water corporations have primary
influence over the performance of the water sector in Western Australia.

1.2.1 The State Government

The State Government is responsible for the legislation which prescribes the roles and
powers of the regulatory agencies and water corporations. Figure 1 illustrates how these
bodies and the legislation interact.

2 Economic Regulation Authority, Issues Paper: Inquiry into the efficient costs and tariffs of the Water
Corporation, Aqwest and Busselton Water, December 2016.

3 Public submissions are available from the ERA’s website at: https://www.erawa.com.au/inquiries/water-
inquiries/inquiry-into-the-efficient-costs-and-tariffs-of-the-water-corporation-agwest-and-busselton-water-
2016/public-submissions .
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Figure 1 Overview of the water sector within Western Australia
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The State Government is the owner of the Water Corporation, Aqwest and Busselton Water.
It determines the prices the water corporations charge for their services, through the State’s
annual budget process. The Minister for Water is therefore responsible for water services
tariff setting.

The Water Corporations Act 1995 and the Water Services Act 2012 are the principal
legislation governing the water services sector in Western Australia. These acts prescribe
the functions and powers of individuals and agencies in the water sector.

Within government, the Minister for Water is responsible for administering the Water
Services Act 2012 and the Water Corporations Act 1995. These acts provide the Minister
with powers to direct the operations of the water corporations.

For example, the Water Services Act 2012 gives the Minister for Water powers, among
others, to make codes of practice on a variety of matters (for example, the Minister may
require water service providers to abide by certain service standards). The Minister can
also grant licence exemptions to water service providers and, if a licensee is in serious
default, recommend to the Governor that licensee’s water licence be cancelled.

The Water Corporations Act 1995 establishes the Water Corporation, Agwest and
Busselton Water and their functions and powers. The water corporations are required to
act on commercial principles and develop strategic development plans and statements of
corporate intent. The Act specifies that the water corporations report to the Minister for
Water.

The Water Services Act 2012 also provides for the licensing of providers of water,
wastewater, drainage and irrigation services. It stipulates requirements for licensing water
service providers and gives the ERA the power to administer the licences. The Act also
requires licensees to:

o comply with the Water Services Code of Conduct made by the ERA;*
o comply with codes of practice made by the Minister for Water;

o have an asset management system, and provide the ERA with an independent
report on the effectiveness of this system at least once every two years; and

o provide the ERA with an independent report on their compliance with their licence
at least once every two years.

In addition, the provision of water services is subject to a range of other legislation and
regulation, including relating to health and the environment (Figure 1).

For example, to manage drinking water quality, the water service providers are required to
enter into a Memorandum of Understanding with the State’s Department of Health. As the
regulator of drinking water quality, the Department of Health requires licensees to
demonstrate compliance with the Australian Drinking Water Guidelines. Compliance is
assessed through independent audits at agreed intervals.

4 Under the Water Services Act 2012, the initial (first) Water Services Code of Conduct is made by the
relevant Minister and not the ERA.



The Department of Health is also responsible for establishing codes of practice for small —
less than 20 cubic metres discharge per day — anaerobic sewerage treatment systems, so
as to ensure public health.

Finally, three agencies have a role in environmental regulation of the water corporations.

o The Department of Water and Environment Regulation is responsible for licensing
the discharges from large — greater than 20 cubic meters discharge per day —
sewage facilities and desalination plants.

o The Environmental Protection Authority (now part of the Department of Water and
Environment Regulation) is responsible for conducting environmental impact
assessments, which consider the effect of the water corporations’ activities on the
environment.

o The Department of Biodiversity Conservation and Attractions is responsible for the
conservation of wetlands and marine parks. Groundwater abstraction, desalination
plants, or wastewater treatment and disposal can affect these environments.

The Water Corporation, Aqwest and Busselton Water provide water services to customers
in Western Australia (Figure 2).

The Water Corporation provides water (potable and non-potable), wastewater, drainage
and irrigation services to Perth and most of regional Western Australia. The Water
Corporation’s activities are organised into ‘schemes’, covering various regions. There are
six metropolitan schemes and more than 200 country schemes.

Agwest and Busselton Water provide potable water to the areas around Bunbury and
Busselton respectively. The Water Corporation provides wastewater and drainage services
to these areas.

The three water corporations are statutory corporations operating under the Water
Corporations Act 1995 and are each governed by a board of directors. The board of
directors is accountable to the Minister for Water. The water corporations are required to
pay a dividend to the State Government, and are also subject to tax under the National Tax
Equivalent Regime. Under this regime, the water corporations are assessed annually for
their income tax equivalent liability, and are required to pay instalments of the resulting
liability to the Western Australian Treasury.

Other businesses also provide water services to regional areas of Western Australia. The
ERA licenses an additional 21 water service providers (in addition to the three water
corporations). This inquiry does not consider the efficient costs and tariffs of these other 21
water service providers.
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Figure 2 Overview of the water corporations
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This chapter summarises the ERA’s method for evaluating the efficient costs and tariffs of
the water corporations.

Economic theory suggests that efficient costs and prices are an outcome of effective
competition in the market for a good or service.

Effective or ‘workable’ competition exists when the market power of suppliers to raise prices
is constrained, for example by rivalry from competing suppliers, or by the threat of substitute
goods and services or new entrants. Workable competition limits the ability of the firm to
extract excessive profits. Instead, it creates incentives for the firm to:

o invest efficiently and to innovate;
o improve the efficiency of existing operations;
o provide services at a quality that reflects consumer demands;
o sh_are the benefits of efficiency gains with consumers, including through lower
prices.
This leads to economic efficiency, encompassing:

o efficiency in production, allowing goods and services to be produced at the lowest
possible cost (productive efficiency);

o prices which signal appropriate consumption decisions, allowing markets to
function effectively, thereby enhancing cyclical stability, and encouraging output
levels and product quality which reflect consumer demands (allocative efficiency);

o profits at levels just sufficient to encourage and reward investment, efficiency and
innovation (dynamic efficiency).

However, given the monopoly characteristics of water networks, the scope for effective
competition is limited. Nonetheless, by targeting similar outcomes for costs and tariffs as
occur under effective competition, economic efficiency can be enhanced.

Economic efficiency in costs and tariffs will deliver investment, operation and use of water
services that are in the long term interests of consumers. Efficient outcomes in costs and
tariffs will minimise the revenue needed to deliver water services.

A primary focus of the analysis is to evaluate the efficient costs of providing water services
to each region and scheme over the review period 2018-19 to 2022-23.

The forecasts of efficient costs for each scheme, in each year of the review period, are the
sum of a number of component cost ‘building blocks’. These are:

o a return on and of capital which is just sufficient to maintain investment in the fixed
assets required to meet customers demand preferences, involving:



- areturn on the written down value of efficient capital investments — obtained
by multiplying the opening value of the capital asset base, in each year, by the
weighted average cost of capital;

- the return of efficient capital investments — given by an amount of depreciation
of the asset base in each year;

o a provision for efficient operating expenditure, to maintain and operate water
services delivery infrastructure, net of efficiency target savings; and

o a provision to cover the statutory tax obligations.

Developers lay pipes for new developments, and individual users pay headworks charges.
These ‘capital contributions’ — whether gifted assets or cash contributions — are not included
in the asset base. These have been paid for already, so do not require capital remuneration
(although related operating costs are included). Efficient costs and revenue are therefore
net of the capital costs of these assets. This reflects an important economic principle — that
of user pays — where the broader set of consumers should not subsidise individual user’s
costs.®

Capital returns and operating expenditures together contribute more than 90 per cent of
total costs. Therefore, a review of the prudency and efficiency of the water corporations’
capital expenditures and operating costs is a key element of this report. Those costs
deemed efficient are combined in a building block model to deliver the total cost of service
for each of the water corporations.

Estimated efficient costs in turn inform the efficient levels of revenue which should be paid
by customers for their use of water services.® If the water corporations obtain sufficient
revenue to just cover the efficient costs of each scheme, then consumers will be paying no
more for their water services than is necessary. This is a core principle of the inquiry.

In addition, the ERA considers that its recommendations have been developed consistent
with good regulatory practice. Good regulatory practice for pricing access to monopoly
infrastructure is:

o driven by economic principles;
- based on a strong theoretical foundation, informed by empirical analysis;

o fit for purpose;
- able to perform well in estimating efficient tariffs over the estimation period;
- implemented in accordance with best practice;

o supported by robust, transparent and replicable analysis;

- based on quantitative modelling that is sufficiently robust as to not be unduly
sensitive to small changes in the input data;

o supportive of specific regulatory aims; and thereby:

5 For the same reason, it is also important that any tax implications for the water corporations of capital
contributions are borne by the benefiting consumer. The water corporations can charge for these costs.
For example, headworks charges can include a margin for the implied tax costs.

6 Technically, efficient revenue should balance with the efficient net cost of service. The net cost of service
is the total (gross) cost of service of the service provider, less the cost of providing contestable services,
which do not need to be subject to price regulation. The cost of the contestable services will be given by
the revenue received for them. It follows that the net cost of service is equal to the gross cost of service,
less contestable revenue and any other non-regulated revenues.



- recognises the desirability of consistent approaches to regulation across
industries, so as to promote economic efficiency;

- seeks to achieve rates of return that would be consistent with the outcomes of
efficient, workably competitive markets;

- as far as possible, ensures that the net present value of returns is sufficient to
cover a service provider’s efficient expenditures (the ‘Net Present Value = O’
condition);

- provides incentives to act efficiently;

- promotes simple approaches over complex approaches, where appropriate;
- promotes reasoned, predictable and transparent decision making; and

- enhances the credibility and acceptability of a decision.

The ERA’s resulting estimates of the efficient costs and revenues for each of the water
corporations are set out in the following chapters (Water Corporation at chapter 3, Aqwest
at chapter 4 and Busselton Water at chapter 5).

The efficient revenue requirement can be translated into efficient tariffs, given forecast
demand.

For this report, the existing water services tariff charges — including those set out for
2017-18 in the State Government’s most recent announcement — are taken as the
foundation of a ‘base case’.” For the base case, the 2017-18 tariff charges are then indexed
through to 2022-23 by applying the ERA’s forecast of consumer price inflation, thereby
maintaining their level in real terms.®

Combining forecast demand with the tariff charges in the ensuing years provides an
estimate of the level of revenue by scheme expected over the review period.

This forecast revenue from tariffs can be compared to the estimated revenue requirement
developed from efficient costs evaluation, as discussed above. Any divergence between
the two will indicate that the existing or forecast levels of tariffs are not efficient.

The State Government’s uniform Tariff Cap Policy is to achieve similar tariff levels for
residential water services across the State for both the service charge and the first two tiers
of the consumption charges.® Under the policy, a significant proportion of the country tariffs
levels are pegged to the metropolitan tariff level. For example, in the case of residential
water, both the service charge and the first and second tiers of the variable consumption
charge, for most metro and country schemes, are the same.

7 The Hon Ben Wyatt, ‘Tariffs, fees and charges to assist in budget repair’, Media Statements, 21 June
2017. The statement announced a 6 per cent increase in water, wastewater and drainage charges for
2017-18, taking effect from 1 July 2017.

8 Allindexing in this report is based on the ERA’s estimates of the ‘Eight cities Consumer Price Index’
(Australian Bureau of Statistics, Consumer Price Index, Cat. 6401.0, Tables 3 and 4, March 2017).

9 The Water Corporation also applies uniform tariffs for the service charge for non-residential water
customers and for non-residential wastewater charges, though these are not part of the State
Government's Tariff Cap Policy.



In addition, some customers in both the metropolitan and country regions — pensioners and
seniors, non-rated and exempt customers, and aboriginal communities — receive tariff
discounts. Broadly these include:

o a 50 per cent discount on the water, wastewater and drainage service charge, up
to a cap of $108.86 for the water service charge, $436.15 for the wastewater
service charge and $54.99 for the drainage service charge; and

o a 50 per cent discount on water usage charges for the first 150kL in the
metropolitan area, 400kL in the country south region, and 600kL in the country
north region.*°

Accordingly, the tariff revenues for many schemes — particularly those in the country regions
— are not sufficient to cover their efficient costs. To address this, the revenue requirement
incorporates a State Government operating subsidy. The sum of the tariff revenue and the
operating subsidy (which covers any tariff discounts and country losses) should then deliver
the revenue sufficient to just cover efficient costs.** If there is a divergence between the
two, then either:

o tariff charges are not efficient — for example, the metropolitan tariff charges may
not deliver revenue which covers only efficient costs;*? or

o the country operating subsidy is not efficient — for example, if there is a difference
(inclusive of operating subsidies) between a scheme’s total revenue and its
efficient costs; or

o given the tariff uniformity between the metro and country regions, both of the
above.

The efficient operating subsidies for each of the water corporations by line of business are
set out in chapter 6.

A further consideration for efficiency is the structure of the tariff charges. Efficient tariff
structures will signal the efficient costs of water services.

Where the average cost curve is characteristic of a network monopoly — that is, downward
sloping over the quantity demanded — then it will be efficient to price the marginal unit of
consumption at its marginal cost. Any shortfall between average revenue and the average
costs of supply may then be recovered through a service (fixed) charge on all consumers.

Marginal cost pricing signals efficient levels of consumption, such that:

o consumers have incentives to consume only the level of water services which
aligns with their preferences and overall budget constraint; and thereby

10 pensioners, State and Commonwealth Seniors cardholders and Community Residential (Aboriginal
Communities) are eligible for the 50 per cent discount on service charges. Only Pensioners are eligible for
the 50 per cent discount on usage charges. State Seniors cardholders are also eligible for an additional
25 per cent discount on service charges — the concession for each individual service charge is subject to
a cap, and there is a cap on the total concession given across all the service charges of $100.

11 This is a high level explanation. Account needs to be taken of all elements, including seniors and
pensioners discounts, non-rated and exempt property concessions, and a range of other revenues and
costs.

12 This revenue is that before any shortfall in revenue arising from discounts. These revenue shortfalls are
covered by a State Government operating subsidy.



o allocatively efficient levels of consumption are promoted.

The ERA recommends that the marginal cost for water tariffs be based on the long run
marginal cost of providing new water supplies. Charging for marginal water use at the long
run marginal cost means that it becomes possible to meet any supply shortfall with a new
water source, without a significant change in the variable consumption charges. To that
end, the report provides an estimate of the efficient long run marginal costs of water, given
emerging trends for new supply sources supply. In addition, commentary also is provided
on other considerations for the structure of tariffs (see chapter 6).

The following analytical tools and inputs are used to determine the efficient costs.

The cost of service models employed for the water corporations are all real, pre-tax models.

The ERA’s approach for this review is to account for values at the end of financial year. All
reported dollar values in the model are expressed in real 2016 $, valued at the end of the
financial year on 30 June 2016.

Historic values — such as the written down value of assets — are indexed to real 2016 $
using the Consumer Price Index (CPI).** The Water Corporation used its own ‘Capital Cost
Index’ for indexing the asset base under its replacement costs method. The ERA has
backed this index out and replaced it with the eight cities CPIl. The ERA considers that the
CPI is more representative of the water corporations’ costs, and less subjective in the
construction of the index (see appendix 10).

A forecast of inflation is developed to convert the model outputs for the review period — in
real 2016 $ — to nominal dollars of the day, for reporting purposes. The inflation forecast
used for this inquiry is 1.79 per cent (see Table 1 in section 2.2.1.4 below, and appendix 9
for the method used to determine the forecast CPI).

The water corporations, as State government-owned enterprises, are subject to tax under
the National Tax Equivalent Regime.** This tax on profits is passed through to consumers
as a cost of service. It is therefore estimated as a building block in the cost of service
modelling.

Tax may be dealt with explicitly in the modelling, by building in a nominal tax module. That
approach is more data intensive, as it requires the development of a nominal tax asset base,

13 Australian Bureau of Statistics, Consumer Price Index: Weighted Average of Eight Capital Cities,
Catalogue 6401.0, March 2017.

14 Australian Taxation Office, Manual for the National Tax Equivalent Regime, April 2016.
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which may be different to the inquiry’s regulatory asset base (RAB).®> However, it is
accepted that the resulting estimate is more reflective of actual tax costs.

Alternatively, tax may be estimated using a ‘pre-tax’ rate of return. It is less precise.
Specifically, the pre-tax approach substitutes the RAB as a proxy for the tax asset base —
from which taxable incomes are determined — which tends to result in an over-estimate.®
The result is that profits and tax costs are over-stated for tax purposes, all other things equal
(see appendix 3 for a summary of the difference between the pre-tax and post-tax modelling
methods).

Weighed against that, the pre-tax approach is more tractable and less data intensive.

The ERA has used the pre-tax approach for its previous inquiries into water tariffs. Given
the time and resource constraints for this inquiry, and the fact that detailed tax bases are
not available for the water corporations, the ERA elected to adopt the pre-tax approach
again for this inquiry.t’

The issues of the over-statement of the pre-tax approach is informed by an analysis of the
differences between the two approaches. That analysis suggests that the amount of over-
statement of revenues for the efficient cost of service case in this report is around 0.7 per
cent (see appendix 3).

For the future, to address this issue with greater precision, the ERA recommends that the
water corporations take steps to develop a regulatory tax asset base. Post-tax estimates
of efficient costs then could be undertaken for any future review. This exercise could follow
a similar approach to that taken by Western Power for its 2012 review of the access
arrangement.8

Recommendation or finding

If the water corporations were to develop tax asset bases, this would facilitate the more
accurate estimation of their efficient costs and tariffs. The tax asset bases would need

to reflect the tax position of the water corporations under relevant tax legislation.
However, the tax asset bases would exclude capital contributions, consistent with the
ERA’s standard regulatory approach. Development of the tax asset bases would
facilitate implementation of a post-tax modelling methodology and provide for more
accurate cost and revenue estimates for future tariff reviews.

15 The asset base used for determining efficient costs for this inquiry is equivalent in construct to the
regulatory asset bases used for the ERA’s access arrangement decisions. It only includes assets which
should earn a return paid through tariffs by the broad customer base. Other assets — such as those
relating to contestable segments of the business, or which have been contributed — are omitted.
Accordingly, the inquiry regulatory asset base acronym is RAB.

16 A number of factors can influence this outcome. Primarily, different approaches to depreciation in the tax
and the RAB tend to lead to a divergence over time.

17" The tax base needs to be in a form consistent with the pricing objective of this inquiry. Importantly, capital
contributions need to be removed, which is not straightforward (see for example Economic Regulation
Authority, Final Decision on Proposed Revisions to the Access Arrangement for the Western Power
Network, 5 September 2012, pp. 262 — 269).

18 Economic Regulation Authority, Final Decision on Proposed Revisions to the Access Arrangement for the
Western Power Network, 5 September 2012, pp. 262-269.
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The starting points for modelling the efficient costs of each water corporation are their
financial positions in 2015-16. Wherever possible, data from the actual outcomes for
2015-16 are used. The models then project values from that point forward — through the
review period 2018-19 to 2022-23 — in order to determine the efficient costs and revenue.

The return on and of the invested capital included in the RAB delivers around 60 per cent
of the estimated efficient costs (with operating costs providing the remainder).’® The value
of the asset base therefore has a major impact on the total revenue outcome.

For the Water Corporation, the building block model employed for estimating the efficient
costs for this inquiry is a variant of the Water Corporation’s own nominal Revenue
Requirement Model (RRM). The RRM provides a rich detail on contributing asset values
and operating costs, down to individual assets at the scheme level.

This ERA amended version of the RRM (hereafter the ERA RRM) replaces the ERA’s
former model, which was used in the three previous inquiries into the costs and tariffs of
water services.

However, the ERA retains and continues to use its existing pre-tax revenue models for
Agwest and Busselton Water.

Roll forward method

The 2015-16 RAB used in the ERA RRM is developed by rolling forward the initial 2004-05
asset base. The 2004-05 initial capital base was established by the ERA in previous
inquiries, using the deprival value method.?° The deprival value of the Water Corporation’s
RAB, as at 2004-05, was 2005$ 9.6 billion.?* This ERA asset base accounted for the major
asset classes, but did not identify individual assets or scheme level asset bases.

In order to bring the ERA RAB up to date, a first step is to roll forward the ERA RAB in real
terms from the 2005 deprival value, through to 2016, accounting for the CPI, efficient capital
expenditures since 2005, and deductions of approved depreciation. That is, each year, the
ERA’s roll forward method updates the RAB by summing, in real terms, the CPI-indexed:??

o closing RAB from the previous year; plus
o real annual depreciation based on the straight line method; and

o approved efficient new capital expenditure.

This provides the 2016$ value of the ERA RAB as at 30 June 2016.

19 The tax margin is included in the return on capital.
20 The deprival value method is a standard regulatory approach for establishing initial capital bases.

21 Economic Regulation Authority, Inquiry into the Efficient Costs and Tariffs of the Water
Corporation, Agwest and the Busselton Water Board Revised Final Report, 28 March 2013, p. 38.

22 The roll forward method used by the ERA for rolling forward the deprival value asset base from 2005 for
Aqwest and Busselton Water adopts the same approach as that used for the Water Corporation, and set
out here.



Alignment of the Water Corporation’s asset base with the 2005 deprival value

The ERA determined to use the Water Corporation’s fixed asset register for this inquiry.
However, the Water Corporation’s fixed asset register utilises an indexed replacement cost
valuation in nominal dollars. That is, the closing value of the RAB in each year is the sum
of:

. the opening asset base, which is based on the historic cost of the asset base,
indexed to current dollars using is the Water Corporation’s own Capital Cost
Index;2®

o less depreciation, which is the straight line (nominal) historic cost depreciation,
indexed by the Capital Cost Index; plus

o new capex applied in the year.

The Water Corporation’s roll forward method contrasts with that used in the ERA’s deprival
value RAB. There is a major distinction in the resulting depreciation. This is discussed
below.

Therefore, as a second step, the ERA adjusted the Water Corporation’s RRM fixed asset
register by, among other things:

o backing out the Capital Cost Indexation, and replacing it with the Consumer Price
Index (see discussion below);

o removing capital contributions (see appendix 13);
o adding in the asset value of the Water Corporation’s land holdings; and

o rolling forward the fixed asset register using the ERA'’s real roll forward method.

This brings the RRM fixed asset register to a like-for-like basis with the ERA’s asset base,
at 2015-16.

Third, to align the adjusted Water Corporation RRM fixed asset register with the ERA’s roll
forward of the 2005 deprival value asset base, the ERA ‘splices’ the two bases at 2015-16.
Every asset in the adjusted Water Corporation fixed asset register is pro-rated by a splice
factor, to ensure that the overall total of the adjusted RRM fixed asset register matches the
ERA RAB'’s roll forward value in 2015-16. It does this by decreasing every 2015-16 written
down value in the Water Corporations fixed asset register by a factor of 0.974, giving a
reduction of just less than 3 per cent.

The result is an ERA RRM fixed asset register. This maintains the detail and relativities of
the Water Corporation’s RRM fixed asset register, but returns it to consistency with the roll
forward of the ERA RAB’s 2005 $ deprival value, in written down 2015-16 $ terms (see
appendix 10 for a detailed discussion of these asset base issues).

The ERA also has rolled forward its existing models for Aqwest and Busselton Water in a
similar manner to the ERA RAB for the Water Corporation. The Agwest and Busselton
Water RABs are therefore consistent with their respective 2005 deprival values.

23 The Water Corporation’s Capital Cost Index is mix of engineering costs indices. It differs from the ERA’s
standard inflation index, which the Australian Bureau of Statistic’s 8 cities Consumer Price Index.



Treatment of capital contributions

The ERA’s estimates of the 2005 deprival values excludes the value of capital contributions,
which arise from developer works handed over and other cash significant infrastructure
contributions. The ERA’s standard practice is that these items should be excluded, as they
have been already paid for by developers. The ERA also considers that any tax outcomes
arising from those contributions should be excluded from efficient costs of service.?* These
positions were established in the ERA’s 2008 report, which stated:?

On efficiency grounds, developers should face at least the forward-looking direct costs of
development in each location. Developer charges set in this way would be higher in areas
where development costs are higher, and lower in areas where development costs are lower
(such as in areas where there is spare capacity), sending a price signal to developers as to
the costs of development.

Allowing pass through of the tax implications of capital contributions would unduly penalise
those users who do not benefit from the contributed assets. The water corporations and
developers are best placed to negotiate the costs of access. That position is retained for
this inquiry (see appendix 13 for a more detailed consideration of this issue).

Depreciation

Depreciation affects the time profile over which an asset’s costs are recovered. It has a
strong influence on the overall revenue path. Some depreciation approaches — such as the
nominal Historic Cost Accounting method typically used by accountants — accelerate the
recovery of asset costs, increasing the revenue requirement in the near term. The asset
values are depreciated by more in the early years of its life, compared to other methods.

The roll forward method adopted for the ERA’s previous inquiries utilised real straight line
depreciation. Such real straight line depreciation is consistent with Australian regulators’
standard Current Cost Accounting method. The Current Cost Accounting approach is
preferred for long lived monopoly assets, as it spreads the cost more evenly over their life.
The depreciation write down is less in the early years of the assets’ lives. This more even
spread is in the interests of all consumers, both current and future.?®

Perhaps more problematically, the Water Corporation’s Replacement Cost Accounting roll
forward method — applied, as it is, within the Water Corporation’s nominal RRM — over-
recovers assets. It violates the ‘Net present value = 0’ condition (refer to the regulatory
principles in section 2.1.1 above).?” This is because inflation is counted twice:

o first, there is an allowance for inflation in the nominal rate of return applied in the
nominal modelling framework; and

24 Capital contributions are treated as revenue in the year of receipt by the Australian Tax Office under
corporate income tax provisions.

25 Economic Regulation Authority, Inquiry into Developer Contributions to the Water Corporation, 30 June
2008, p. vi.

26 The Historic Cost Accounting method on the other hand drags forward the cost recovery to the near term,
thereby favouring future consumers at the expense of current customers.

27 The ‘present value principle’ — also known as the ‘financial capital maintenance principle’ — requires that
the present value of expected capital charges for an asset over its economic life be equal to the initial
value or purchase costs. The capital charge relating to assets comprises both the return on and the return
of capital (for a good summary of the issues, see Queensland Competition Authority, Financial Capital
Maintenance and Price Smoothing, February 2014). If the present value condition is not achieved, the
asset is either over- or under- recovered, leading to a departure from normal profits. (Refer to appendix 9
for a discussion of the alternative approaches.)
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. second, there is an allowance for inflation in the indexation of the asset base, which
occurs with the Replacement Cost Accounting method used by the Water
Corporation.

The Replacement Cost Accounting method is based on Historic Cost Accounting. It
accelerates the recovery of capital compared to the standard regulatory approach.

These factors together accelerate the write down of the asset base, which then is lower
than it would otherwise be, all other things equal.

In contrast, the ERA’s version of the RRM is a real model. It applies real straight line
depreciation, and a real rate of return to the opening asset value in each year.?® It does not
result in a double count for inflation. The present value principle is adhered to. It does not
write down the asset base too rapidly.

The ERA therefore recommends that the Water Corporation maintain the ERA’s revised
Book 25 fixed asset register, which underpins the ERA’s RRM estimates for this inquiry.

Recommendation or finding

If the Water Corporation were to maintain the ERA’'s Revenue Requirement Model
Book 25 fixed asset register, in consultation with the ERA, this could be used to inform
estimation of efficient costs and tariffs in future inquires.

Specifically, the fixed asset register would need to be maintained in real terms, using
real depreciation, or its equivalent in nominal terms. Capital expenditure on new assets

would need to be added to the asset base at the end of each year, on an as incurred
basis, net of capital contributions. Capital contributions would also need to be
identified, as either works handed over or as significant infrastructure contributions, so
that they can be excluded from the asset base totals. Land would be included in the
asset base.

Rolling forward the asset base in this way would facilitate implementation of a post-tax
modelling methodology and provide for more accurate cost and revenue estimates for
future tariff reviews.

Treatment of common assets

In the Water Corporation’s RRM, the capital costs of common assets (such as water sources
and the main trunkline pipes used by many schemes) are allocated to individual schemes
in proportion to those schemes’ contribution to the use of the common assets. The
proportions are determined using the key drivers of costs at the scheme level. For example,
for water, these include:

o the water volumes consumed in each scheme — these volumes allow for allocation
of the costs of upstream water sources, based on each scheme’s share of the total
volume supplied by the upstream water sources; and

28 This provides for a further distinction to the regulators’ approach. To ensure the Net Present Value = 0
condition, regulators apply the rate of return to the opening asset value to calculate the return on capital in
any particular year. The Water Corporation in its RRM applies the rate of return to the closing asset value,
which leads to another violation of the present value condition.
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o the ‘kilolitre kilometres’ involved in transporting water to each scheme — these
estimates are used for allocating the costs of common use pipes to the individual
schemes.

The ERA has maintained the Water Corporation’s asset allocation, albeit applied within the
revised ERA RRM used for this inquiry.

There is no need to allocate the common assets for Aqwest and Busselton Water, as these
are single schemes.

The ERA has applied a single real pre-tax rate of return to all three water authorities. This
single rate of return is a change from previous inquiries, where separate rates of return were
applied to Agwest and Busselton Water to account for their smaller size. However, the ERA
has determined that smaller service providers should not be distinguished through a higher
rate of return, as it reduces the incentive to attain minimum efficient scale (see appendix 9).
Operations less than the minimum efficient scale lead to higher charges for water users
than necessary.

The ERA’s approach to estimating the rate of return is based on (see appendix 9 for details):

o a 60 day averaging period, ending 29 March 2017 — this will be updated for the
final report, so the rate of return for this draft report only provides an indication of
the final estimate at this point;

o a five year term, consistent with a regular five year reset of the estimates of efficient
tariffs;

o a single benchmark efficient entity, defined as a pure-play service provider
operating within Australia without parental ownership, with a similar degree of risk
as that which applies to the service provider in respect of the provision of the water
services;

- this entity informs the selection of the benchmark efficient sample of
comparators, which allows estimation of the benchmark entity’s rate of return
parameters, including the level of gearing, the credit rating and the beta;

o a risk free rate determined as the average of the rates on available five year
Commonwealth Government Securities, over the 60 day averaging period;

o a return on equity informed by the Sharpe-Lintner Capital Asset Pricing Model;
o a return on debt based on a 10 year ‘hybrid’ trailing average, where:

- the base rate is given by the five year interest swap rate, fixed ‘on the day’ as
the average value over the 60 day averaging period; and

- the debt risk premium is estimated based on a 10 year trailing average of past
BBB credit rates, combined with the ERA’s current estimate for the rate to
apply for the next five years; and

o an estimate of the value of imputation credits, gamma, of 0.4.

As at 29 March 2017 the real pre-tax estimate is 5.02 per cent (Table 1 below).



Economic Regulation Authority

Table 1 Water Corporation weighted average cost of capital parameters and estimate
as at 29 March 2017

Parameter

Nominal Risk Free Rate (10 year Term) 2.25%
Real Risk Free Rate 0.45%
Inflation Rate 1.79%
Debt Proportion 55%
Equity Proportion 45%
Debt Risk Premium 2.698%
Debt Issuing and Hedging Cost 0.125%
Debt Risk Margin 3.301%
Australian Market Risk Premium 6.80%
Equity Beta 0.7
Corporate Tax Rate 30%
Franking Credit 40%
Nominal Cost of Debt 5.551%
Real Cost of Debt 3.695%
Nominal After Tax Cost of Equity (before personal tax) 8.55%
Real After Tax Cost of Equity 6.64%
Nominal Pre Tax Cost of Equity 7.01%
Real Pre Tax Cost of Equity 5.13%
Nominal Pre Tax WACC 6.90%
Real Pre Tax WACC 5.02%

Source: ERA Analysis

The real pre-tax estimate of 5.02 per cent is an increase of 1.43 percentage points on the
previous estimate made for Water Corporation, on 16 November 2012. Given that the return
on capital contributes 40 per cent of the efficient revenue requirement, this increase has a
significant impact.

The higher rate of return is largely driven by an increase in the debt risk premium. It is the
result of applying a lower BBB credit rating, compared to A- in November 2012, and a
10 year instead of 5 year term for the debt risk premium.

In addition, the market risk premium has increased. This is largely the result of the ERA’s
departure from a previous estimation methodology, which placed much greater emphasis
on mean reversion to the long term historical average MRP than on prevailing and forward
looking capital market expectations.
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The equity beta estimate has also increased from 0.65 in the previous inquiry to 0.7.

Expected inflation estimates are 0.73 per cent lower than in November 2012. This results
in a lower discounting of the nominal WACC and consequently a higher real estimate.

Finally, the estimate of gamma has increased, from 0.25 to 0.4. This has the effect of
reducing the wedge between the post-tax estimate of the rate of return, and the pre-tax rate
of return.

Full details on the parameter estimates are given in appendix 9.

Growth in demand over time drives the need for new capital expenditures and increased
operating expenditures. It also influences the estimates of the tariffs.

The demand forecasts for the review period for each water corporation are reported in the
relevant chapters below.

The efficiency of capital expenditure is a major determinant of efficient costs, as noted
above. The ERA, in conjunction with its consultant Cardno, has evaluated the efficiency of
the capital expenditures included in the water corporations’ asset base, from 2011-12
through to 2015-16, and also the capital expenditures proposed for each year through to
2022-23 (see chapters 3, 4 and 5 for each of the water corporations, respectively).

Operating expenditure contributes around 40 per cent of the annual revenue requirement.
The ERA, in conjunction with its consultant Cardno, has evaluated the efficiency of
operating expenditure proposed by the water corporations over the period 2015-16 to
2022-23 (see chapters 3, 4 and 5 for each of the water corporations, respectively).

The water corporations are required to operate within the legislative frameworks governing
their activities. These have the potential to affect their efficient costs, through their influence
on the level of capital and operating expenditure.

The ERA was tasked to evaluate the impact on efficient costs of the following factors:
. service standards;
o health and environment regulations; and

o efficiency targets.

These elements are considered in chapters 3, 4 and 5 for each of the water corporations,
and in appendix 6.
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3 The efficient costs and revenue of the Water
Corporation

This chapter presents the ERA’s analysis and recommendations of the efficient costs and
revenues of the Water Corporation, based on the methodology described in chapter 2. The
evaluation is informed by the written material and data provided by the Water Corporation.

First, the chapter sets out the efficient total revenue requirement for the review period for
the inquiry. By definition, the efficient total revenue in each year is equal to the ERA’s
estimate of the net cost of service. The net cost of service equals:

o the gross cost of service arising from all the Water Corporation’s activities; less

o the costs of any contestable or non-regulated activities, for example costs
associated with:

- special agreement contracts,
- miscellaneous and administered charges, including for trade waste.
Second, the outcomes for the building block components which drive the efficient net cost
of service are summarised, including:
o the demand forecasts for the review period;

o the ERA’s estimates of efficient capital expenditure from 2011-12 through to 2012-
13;

o the resulting inquiry regulatory asset base (RAB) for 2015-16 through to 2022-23;

o the three building block costs which contribute the total annual cost of service —
the return on the RAB, the depreciation of the RAB, and the efficient amount of
operating expenditures.

Third, other factors affecting the efficient costs of the Water Corporation are evaluated.

3.1 Total revenue requirement

The ERA’s estimates of the efficient revenue requirement for the Water Corporation are
based on the efficient net cost of service of providing water services.?®

The efficient level of revenue for Water Corporation is $10,857.5 million (real 2016 $) for
the review period from 2018-19 to 2022-23 (Table 2). That is equivalent to $11,866.8 million
in undiscounted nominal terms.

The efficient level of revenue for 2017-18, of $2,260.8 million (nominal), also is reported in
Table 2. It compares to the expected revenue for 2017-18 of $2,480.4 million, which is
based on the State Government’s recently announced tariff increases, the forecast level of
demand for the Water Corporation’s services in that year, and the ERA’s estimates of the
operating subsidy given the current tariffs. The difference means that tariffs are currently
recovering 9.7 per cent more revenue than is required for efficient operations.

2% The net cost of service is equal to the total gross cost of service developed from the ERA’s Revenue
Requirement Model (see section 2.1.1), less the costs associated with commercial special agreements or
other revenue.
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Table 2 Total Revenue Requirement Forecasts for Water Corporation
($ million nominal, except for the last column)

Total of the
2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 review period

(real $2016)

Water 1,406.1 1,427.6 1,447.6 1,468.8 1,493.3 1,493.9 6,708.1
Metro 763.8 770.8 778.8 784.5 788.4 764.1 3,557.9
Country 642.3 656.8 668.8 684.3 704.9 729.8 3,150.2

Wastewater 744.0 765.7 781.5 796.4 808.3 823.4 3,636.7
Metro 495.6 504.6 512.4 516.0 517.7 521.2 2,353.7
Country 248.4 261.2 269.1 280.3 290.6 302.2 1,283.0

Drainage 80.6 80.5 80.6 81.4 81.1 82.1 371.3
Metro 64.3 63.6 63.6 64.4 64.0 64.8 293.3
Country 16.3 16.9 17.0 17.0 171 17.3 78.0

Irrigation 30.1 30.6 30.8 30.8 30.7 31.7 141.5
Metro 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Country 30.1 30.6 30.8 30.8 30.7 31.7 141.5

Total 2,260.8 2,304.4 2,340.5 2,377.4 2,413.4 2,431.1 10,857.5
Metro 1,323.7 1,339.0 1,354.8 1,364.9 1,370.1 1,350.1 6,204.8
Country 937.1 965.4 985.7 1,012.5 1,043.3 1,080.9 4,652.7

Source ERA estimates

Recommendation or finding

The efficient revenue requirement for the Water Corporation is estimated to be
$10,857.5 million (real undiscounted dollars at 30 June 2016) over the five year period
commencing 1 July 2018.

3.2 Demand

The ERA has accepted the demand forecasts developed by the Water Corporation for the
purpose of evaluating the efficient costs, revenues and tariffs (Table 3).

The growth rates of the Water Corporation’s metropolitan operations are expected to
approach 2 per cent over the period to 2022-23. This follows the elevated growth rates over
the boom years, as well as over the more recent 2012-13 to 2015-16 period (Figure 3).
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Table 3 Demand growth by region and line of business (per cent)

2016-17 | 2017-18 2018-19 2019-20 2020-21 | 2021-22  2022-23

Metro
Water 1.95% 1.79% 1.72% 1.75% 1.82% 1.89% 1.89%
Wastewater 2.11% 1.95% 1.87% 1.91% 1.99% 2.06% 2.06%
Drainage 1.92% 1.92% 1.92% 1.92% 1.92% 1.92% 1.92%

Country (including Mandurah)

Water 0.81% 0.72% 0.77% 0.85% 1.03% 1.16% 1.16%

Wastewater 1.13% 1.04% 1.04% 1.22% 1.46% 1.66% 1.66%

Irrigation 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
All services

1.80% 1.68% 1.64% 1.69% 1.78% 1.85% 1.85%

Source Water Corporation

Figure 3 Metropolitan demand growth by line of business (per cent, financial year
ended)
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Source ERA analysis, Water Corporation data.
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3.3 Capital expenditure

The ERA has assessed the capital expenditure expected to be incurred prior to the inquiry
period, in order to establish the opening capital base. The ERA has also reviewed Water
Corporation’s forecast capital expenditure expected to be incurred during the inquiry period.
The ERA’s review is to ensure that only prudent and efficient capital expenditure is included
in the capital base, for the purpose of determining the return on investment and allowances
for depreciation (see appendix 7 for detail).

3.3.1 Past Capital Expenditure

The ERA has reviewed the Water Corporation’s actual capital expenditure between 2011-12
and 2015-16. The ERA has undertaken this review based on a sample number of projects.
The ERA has not recommended any adjustments to the Water Corporation’s capital
expenditure during this period.

The ERA’s recommended capital expenditure to be included in the Water Corporation’s
asset base for 2011-12 to 2015-16 is shown in Table 4.
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Table 4 ERA’s Assessment of Capital Expenditure 2011-12 to 2015-16 (real $ million at
30 June 2016)

2011-12 2012-13 2013-14 2014-15 2015-16
Water 583.2 566.8 549.6 307.2 281.3
Metro 477.2 198.7 287.1 111.8 76.1
Country 106.1 368.2 262.5 195.5 205.3
Wastewater 175.0 237.5 272.3 235.6 162.7
Metro 84.5 123.2 143.1 71.8 69.9
Country 90.4 114.3 129.1 163.8 92.8
Drainage 3.9 11.8 8.4 4.9 5.8
Metro 2.0 5.6 8.2 4.9 4.4
Country 1.9 6.2 0.1 0.0 14
Irrigation 4.7 4.3 4.8 100.5 11
Metro - - - - -
Country 4.7 4.3 4.8 100.5 1.1
Total 766.8 820.4 835.0 648.3 451.0
Metro 563.8 327.4 438.4 188.5 150.3
Country 203.1 493.0 396.6 459.8 300.7
Source ERA Calculations

Recommendation or finding

The Water Corporation’s past capital expenditure has been found to be prudent and
efficient. As a result, $3,521.5 million (real dollars at 30 June 2016) has been included
in the Water Corporation’s asset base over the five year period 2011-12 to 2015 16.
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3.3.2 Forecast Capital Expenditure

The ERA has reviewed the Water Corporation’s forecast capital expenditure between
2016-17 and 2022-23. The ERA has undertaken this review based on a sample number of
projects. The ERA’s recommended capital expenditure between 2016-17 and 2022-23,
converted to real dollar millions at 30 June 2016, is shown in Table 5.

Table 5 ERA’s Assessment of Capital Expenditure 2016-17 to 2022-23 (real $ million at
30 June 2016)

2016-17 2017-18 [2018-19 2019-20 2020-21 2021-22 2022-23

Water 403.1 298.6 272.8 326.2 294.1 307.0 299.3
Metro 174.6 143.2 190.4 134.5 61.3 57.6 75.0
Country 228.5 155.4 82.4 191.6 232.9 249.4 224.3

Wastewater 222.6 282.0 1994 231.0 184.1 148.8 133.2
Metro 141.6 193.8 138.5 158.0 106.6 78.7 89.4
Country 81.0 88.2 60.9 73.0 77.6 70.1 43.8

Drainage 11.5 12.6 3.5 18.8 13.1 15.7 13.5
Metro 6.2 3.0 2.3 14.7 13.1 15.1 13.5
Country 5.3 9.5 1.2 4.1 - 0.6 -

Irrigation 4.8 7.6 6.5 7.9 7.8 23.7 17.5
Metro - - - - - - -
Country 4.8 7.6 6.5 7.9 7.8 23.7 17.5

Total 642.0 600.8 482.3 583.9 499.2 495.1 463.5
Metro 3224 340.0 331.2 307.3 180.9 151.3 177.9
Country 319.6 260.8 151.1 276.6 318.2 343.8 285.6
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Recommendation or finding

The prudent and efficient capital expenditure that the ERA has included in the Water
Corporation’s projected asset base is $3,766.7 million over the seven year period
between 2016 17 and 2022-23.

3.3.3 Differences between the ERA and Water Corporation
estimates

The ERA’s recommended efficient level of capital expenditure is $795.2 million lower than
the estimates provided by the Water Corporation for the period 2016-17 to 2022-23
(Figure 4). The average reduction is around 18 per cent.

Figure 4 Comparison of Water Corporation’s and ERA’s recommended capital
expenditure for 2016-17 to 2022-23 (real $ million at 30 June 2016)°
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Source ERA estimates, Water Corporation.

The ERA’s estimates are lower than the Water Corporation’s because:

o some capital expenditure projects from the Water Corporation’s estimates are not
deemed necessary;

. some capital expenditure projects should be either reduced to align with efficient
cost estimates, or re-profiled across the period;

. savings are applied to base capital expenditure for water and wastewater; and

. the ERA has applied an efficiency target to the Water Corporation’s capital
expenditure over the period 2018-19 to 2022-23 (see the next section).

30 Water Corporation’s 2022-23 estimated capital and operating expenditure information is indicative and
provided only for the purpose of the ERA’s Inquiry.
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The ERA’s recommended capital expenditure estimates for 2016-17 to 2022-23 are based
on Water Corporation data, which is adjusted in light of the ERA’s and Cardno’s review.
The estimates also are subject to continuing efficiency targets. The resulting forecast levels
of capital expenditure are prudent and efficient.

The following specific adjustments to the total capital expenditure data are applied. These
reflect the specific project and program adjustments set out in appendix 7:

o Cost estimation — a five per cent reduction is applied to capital expenditure
estimates over 2016-17 to 2022-23 to remove systematic over-estimation. The
ERA understands the Water Corporation’s cost estimation team has a key
performance indicator to over-forecast expenditure by five per cent.

o Optimisation of the capital program — a one per cent per year compounding
reduction is applied to the forecast capital program, to ensure that only capital
projects which provide the greatest benefit are delivered. There is a lack of
evidence that the Water Corporation has applied a strong internal benefits
challenge process to ensure the urgency, need and scope of expenditure required
for many of the capital projects reviewed. As it might take some time for the Water
Corporation to realise the benefits from a stronger internal challenge process, the
adjustment has been applied from 2018-19.

o Competitive supplier environment — a two per cent efficiency requirement is applied
to expenditure from 2018-19 to 2022-23, to reflect the current subdued state of the
Western Australian construction sector. The Water Corporation’s cost estimates
have not factored in any reduction in construction costs, whereas the evidence is
that significant price reductions have occurred in recent tenders received.

o Continuing efficiency — a 0.25 per cent per year compounding efficiency is applied
to expenditure from 2018-19 to 2022-23 to reflect innovation and continuous
improvement, which the ERA expects should occur during the forecast period.
Continuing efficiency improvements have been applied to other water businesses
in Australia. A 0.4 per cent per year efficiency was applied to SA Water and a 0.25
per cent per year efficiency was applied to Sydney Water.

The ERA’s recommended efficiency factors are shown in Table 6. These factors have been
applied to the adjusted capital expenditure following the ERA’s project and program specific
adjustments and are incorporated in the recommended capital expenditure shown in
Table 5.
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Table 6 ERA's recommended efficiency factors for 2016-17 to 2022-23

2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23

Cost — estimation 5% - - - - - -
contingency

Benefits case challenge - - 1% 1% 1% 1% 1%
and program optimisation

Competitive supplier - - 2% - - - -
environment
Continuing efficiency - - 0.25% | 0.25% | 0.25% | 0.25% | 0.25%

Efficiency factor to apply | 0.95 0.95 0.92 0.91 0.90 0.89 0.87

Source ERA analysis

Recommendation or finding

The ERA has included the following efficiency factors in Water Corporation’s capital
expenditure for 2016-17 to 2022-23:

e A five per cent reduction in capital expenditure from 2016-17 to 2022-23
expenditure should be applied to remove systematic over-estimation by the
Water Corporation of its capital expenditure.

A one per cent per year compounding reduction to the forecast capital
program from 2018-19 to 2022-23 should be applied to remove low benefit

projects. There is a lack of evidence that the Water Corporation has applied
a strong internal benefits challenge process, so as to ensure the urgency,
need and scope of expenditure required for many of the capital projects
reviewed.

A two per cent efficiency requirement should be applied to expenditure from
2018-19 to 2022-23, to reflect the current subdued state of the Western
Australian construction sector.

A 0.25 per cent per year compounding efficiency should be applied to
expenditure from 2018-19 to 2022-23 to reflect innovation and continuous
improvement expected to occur during the forecast period.

3.4 Inquiry asset base

As set out in section 2.2.1, the ERA maintains consistency with its standard regulatory ‘roll-
forward’ methodology, based on its 2005 deprival valuation. The ERA has determined that
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the appropriate inquiry asset base is $15,776.3 million for 1 July 2011. This value is
consistent with the value from the ERA’s 2013 inquiry and ensures consistency across
inquiries (see Appendix 10).

3.4.1 Roll forward of asset base to 30 June 2018

The ERA has determined that the opening value of the Water Corporation asset base for
the purposes of this inquiry is $17,157.3 million (real dollars at 30 June 2016). The asset
base has been rolled forward from the beginning of 2011-12, as the ERA had incorporated
actual capital expenditure and recommended depreciation amounts prior to this in past
inquiries.

As noted in the previous section, the ERA has not adjusted the actual capital expenditure
incurred by the Water Corporation up to 2015-16. The ERA has made adjustments to the
forecast capital expenditure estimates provided by the Water Corporation for 2016-17 and
2017-18. All capital expenditure included in the inquiry asset base excludes works handed
over by developers and cash contributions for assets from the Water Corporation’s
Standard Infrastructure Charge. These capital contributions must be excluded to avoid
customers being charged through tariffs for assets that have already being funded.

The depreciation amounts for 2011-12 to 2015-16 are the ERA’s recommended
depreciation values that were used to determine recommended tariffs for the last ERA
inquiry. These depreciation values were based on the forecast capital base at that time.
The ERA has used its calculation of forecast depreciation for 2016-17 and 2017-18 as the
recommended tariffs of the previous inquiry did not include these years.

The ERA’s roll forward Water Corporation inquiry asset base to 30 June 2018 is shown in
Table 7.

Table 7 ERA’s Assessment of Water Corporation’s Opening Capital Base
(Real $ million at 30 June 2016)

_ 2014-15 2015-16 2016-17 [2017-18

Opening Capital Base |15,776.3|16,103.1 16,466.1 |16,824.5|16,982.4 | 16,933.9|17,070.0

Capital Expenditure 766.8 820.4 835.0 648.3 451.0 642.0 600.8

Depreciation (440.1) | (457.4) | (476.5)  (490.4) (499.5) @ (505.9) | (513.6)

Closing Capital Base |16,103.1|16,466.1  16,824.5|16,982.4|16,933.9/17,070.0|17,157.3

Opening Capital Base 17,157.3
at 1 July 2018

Source ERA estimates

3.4.2 Forecast capital base

The ERA’s forecast inquiry capital base for the Water Corporation is shown in Table 8. The
forecast capital base includes the ERA’s recommended capital expenditure (excluding
capital contributions) for the Water Corporation. The ERA has determined the calculation
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of depreciation by using its recommended asset values applied to the Water Corporation’s
asset base model to determine depreciation based on asset lives for each asset.

Table 8

ERA’s Assessment of Water Corporation’s Forecast Capital Base
(Real $ million at 30 June 16)

2018-19 2019-20 2020-21 2021-12 2022-23

Opening Capital Base 17,157.3 17,109.8 17,152.9 17,109.1 17,053.5
Capital Expenditure 482.3 583.9 499.2 495.1 463.5

Depreciation (529.7) (540.8) (543.0) (550.6) (535.8)
Closing Capital Base 17,109.8 17,152.9 17,109.1 17,053.5 16,981.3

Source ERA estimates

3.5 Contributions to the revenue requirement

The following building block estimates contribute to the total revenue requirement:

. return on and of capital; and

. operating expenditure.

3.5.1 Return on and of capital
The rate of return applicable for this draft report is 5.02 per cent (real, pre-tax) (see
section 2.2.1.4).

The revenue building block provided by applying the rate of return to the capital base is
(real 2016) $4,327.2 million for the review period (Table 9). It contributes 43 per cent of the
total net cost of service of $10,857.5 million. Metropolitan assets contribute just over half
of that amount.

Depreciation of the capital base over the review period is (real 2016) $2,539.7 million (Table
9). That is 23 per cent of the total net cost of service.

Depreciation is based on straight line depreciation of the real $2016 regulatory asset base
(Table 8).
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Table 9 Return on and of capital, 2018-19 to 2022-23 ($ million nominal, except for last
column)

Total of the
2017-18 2018-19 2019-20 2020-21 |2021-22 2022-23  review period

(real $2016)

Return on asset | 947.3 968.6 | 9823 10024 1017.8 |1032.7 4577.8
Metropolitan | 311.1 3269 | 3416 | 3493 |357.4 | 3455 1574.1
Country 401.4 4197 | 4316 | 4514 | 4700 | 489.7 2068.1

Depreciation 529.7 5562 | 5775 | 5903 | 609.5 | 603.7 2686.8
Metropolitan | 311.1 3269 | 3416 | 3493 |357.4 | 3455 1574.1
Country 218.6 2294 | 2360 | 2411 | 2521 | 2582 11126

;?(tjaln[?:]“;?zzg 14770 | 1,5249 |1559.8 |1,592.7 |1,627.3 1,636.4 7,264.6

Source ERA estimates

3.5.2 Operating expenditure

Operating expenditure for the Water Corporation includes water and wastewater treatment
plant operation (for example, power, chemicals, labour and materials), plant and equipment,
administration, salaries, contracted services and overheads.

The ERA has based its forecast the Water Corporation’s efficient operating expenditure on
the following (see appendices 6 and 8 for more detail):

e The 2015-16 actual operating expenditure is taken as the base year for the operating
expenditure forecast, subject to:

- subtracting operating expenditure incurred in 2015-16 on temporary Operating
Implementation Business Cases and non-recurrent Financial Impact
Statements;!

- subtracting operating expenditure incurred in 2015-16 on Alliance Contracts;*
and

31 Financial Impact Statement operating expenditure captures the impact of capital investment on operating
expenditure. Operating Implementation Business Case operating expenditure is expenditure due to a
specific project or activity, or due to changes in circumstances — it may fall under the categories
‘regulatory’, ‘growth in service levels’, ‘non-standard business’ or ‘other’. Water Corporation, Submission
to the Economic Regulation Authority, March 2017, pp. 37-40.

32 Alliance Contracts are the Water Corporation’s partnerships with the private sector, specifically, the
Operations and Maintenance Integrated Alliances for metropolitan service delivery; the Operations and
Maintenance Non-Integrated Alliances for operation of metropolitan desalination plants; Capital Alliances
for the delivery of capital projects; and the Public Private Partnership for the finance, design, build and
operation of the Mundaring Water Treatment Plant. Operating expenditure on Alliance Contracts is
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- adding an uplift of $22 million to account for a step change in energy
consumption due to increased operation of the Southern Seawater
Desalination Plant from 80GL per annum to 102GL per annum.

e The CPlis used as the index to account for the expected increase in base operating
expenditure unit costs.

e The Water Corporation’s forecasts of connections growth are used to account for
the expected increase in base operating expenditure due to growth.

e An efficiency target reducing real base operating expenditure per connection by
2.5 per cent per annum is applied.

e The Water Corporation’s forecasts of operating expenditure on Alliance Contracts
and regulatory Operating Implementation Business Cases are added to base
operating expenditure in each year.®

This generates the ERA’s recommended nominal operating expenditure forecast (Table
10).

Table 10 ERA recommended operating expenditure ($ million, nominal)

2016-17 2017-18 | 2018-19 | 2019-20 2020-21 2021-22 2022-23 lotal 2018-19
202223 40202223

ERA

916.0 920.8 921.3 926.7 931.0 941.0 | 954.3 4,674.3
recommended
Note: Only forecast operating expenditure for 2018-19 to 2022-23 is included in the cost base for the
review period, and the ‘Total’ figure in the above table. Total for 2018-19 to 2022-23 may not
sum due to rounding. The relatively small increase in operating expenditure from 2017-18 to
2018-19 reflects the Water Corporation’s lower forecast of connections growth for 2018-19.
Source: Economic Regulation Authority.

A comparison of the ERA’s recommended operating expenditure to the Water Corporation’s
historic operating expenditure, in real terms ($2005), is shown in Figure 5. The
recommended operating expenditure forecast — which reduces in real terms each year — is
reflective of an economy characterised by lower population growth and input cost inflation
relative to previous inquiries, and the more demanding efficiency target being
recommended by the ERA in this inquiry (see the next section below).

subtracted from the base and the Water Corporation’s forecast passed directly through to the revenue
requirement because Alliance Contracts incorporate their own efficiency targets. Including this operating
expenditure in the base — to which the ERA’s efficiency target is applied — would result in two sets of
efficiency targets being applied to it. Water Corporation, Water Corporation Submission to the Economic
Regulation Authority, March 2017, p. 45.

33 Operating expenditure on regulatory Operating Implementation Business Cases is defined by the Water
Corporation as “mandatory costs imposed on the Corporation by regulatory bodies (including Department
of Environmental Regulation, State Health Department, Australian Drinking Water Guidelines or licence
fees imposed by a regulatory body).” Water Corporation, Water Corporation Submission to the Economic
Regulation Authority, March 2017, p. 38.
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Figure 5 Comparison of the ERA’s recommended operating expenditure ($2005 million)
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Source: Economic Regulation Authority, Inquiry into the Efficient Costs and Tariffs of the Water
Corporation, Agwest and the Busselton Water Board, 23 March 2013, pp. 47-51;

The operating expenditure forecast generated by the ERA is different to that provided by
the Water Corporation, due to the following:

o Different approaches to generating the forecast — the ERA has not been able to
reconcile differences between the operating expenditure forecast generated by the
Water Corporation’s Macro Budget Model and the operating expenditure forecast
included in its Economic Efficiency Model and written submission.®* The ERA has
based its forecast on information included in the Macro Budget Model.

34 The Macro Budget Model is used for the Water Corporation’s annual budgeting process. It adopts a
‘budget-on-budget’ approach, where budgets for the next year are based on ‘base’ budget costs from the
previous year (after removal of non-recurring items that received temporary funding), adjusted for inflation
and efficiency targets. Additional items in the form of impacts from the capital program together with
operating business cases for new programs are then added to the extent that they are affordable, i.e. allow
for efficiency targets to bet met. The Economic Efficiency Model is used to check that the forecasts of
operating expenditure developed by the Macro Budget Model meet the required efficiency targets. A
forecast is estimated of what the Macro Budget Model implies for annual non-level of service operating
expenditure in 2010-11 dollars, if it was the case that only the 2010-11 customer base was being serviced.
The year on year change is then assessed to establish whether the efficiency target is met. Water
Corporation, Submission to the Economic Regulation Authority, March 2017, pp. 34-37; I
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e The ERA has adopted different input assumptions to those assumed by the Water
Corporation — including about operating expenditure driven by desalination plant
operation and labour.

e The level of the efficiency target applied — whereas the Macro Budget Model
applies a 0.5 per cent per annum efficiency target on aggregate operating
expenditure, the ERA applies a 2.5 per cent per annum efficiency target, on a per
connection basis.*® The ERA’s efficiency target translates to approximately a
0.75 per cent per annum efficiency target applied to aggregate operating
expenditure.

The rationale for the ERA’s input assumptions is set out in detail in appendix 8.

3.5.2.1 Efficiency targets

The terms of reference require the ERA to consider the efficient costs of providing services,
including with reference to operating efficiency targets appropriate for the growth scenarios
expected over the review period.

The aim of an operating efficiency target is to encourage the water business to reduce its
real operating expenditure per connection, while maintaining or improving service levels to
customers. The savings in operating expenditures should result in lower tariffs charged to
consumers.

The level of connections growth expected over the review period is important, because it
affects aggregate operating expenditure and hence the size of the efficiencies that can be
derived, due to economies of scale. The growth scenarios expected over the review period
for each water business, and a comparison to the growth scenarios assumed in previous
inquiries, are summarised in Table 11. Growth for the Water Corporation and Agwest is
expected to be lower for the coming period, compared to previous periods, suggesting the
prospects of deriving efficiencies from economies of scale may be somewhat reduced
compared to those previous periods. Growth is expected to be higher for Busselton Water
than in the 2012 inquiry.

Table 11 Assumed average customer connections growth over the review period

Per cent per annum
Water Corporation (metro) 2.3 24 2.2 1.9
Water Corporation (country) N/A 3.2 1.7 1.1
Aqgqwest 2.7 25 2.0 15
Busselton Water 3.7 3.4 14 2.6
Source: Economic Regulation Authority, Final Report on the Inquiry on Urban Water and Wastewater

Pricing, 4 November 2005, pp. 82, 121 & 154; Economic Regulation Authority, Inquiry into the
Tariffs of the Water Corporation, Agwest and Busselton Water: Final Report, 16 September
2009, p. 128; Economic Regulation Authority, Inquiry into the Efficient Costs and Tariffs of the
Water Corporation, Agwest and the Busselton Water Board Revised Final Report, 28 March
2013, p. 40; Aqwest, Submission to ERA Issues Paper 2012, 4 May 2012, p. 16; Busselton
Water, Submission to ERA Issues Paper 2012, 4 May 2012, p. 5; Water Corporation,
Submission to the Economic Regulation Authority, March 2017, p. 42; I

35 Water Corporation, Submission to the Economic Regulation Authority, March 2017, p. 35.
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I Cardno, Review of capital and operating expenditure plans for
Busselton Water, Report prepared for the ERA, August 2017, p. 15.

Since 2005, the ERA has recommended that the Water Corporation’s tariffs be set
assuming the Water Corporation can reduce its real base operating costs per connection
by an annual efficiency target. ‘Base operating costs’ maintain levels of services to
customers, consistent with existing service standards.

In addition to base operating expenditure, the Water Corporation incurs operating
expenditure to meet newly imposed standards or requirements. The ERA has not
previously recommended that an efficiency target be applied to this operating expenditure.

The ERA’s detailed considerations — of what operating expenditure the efficiency target
should apply to, and what the level of the target should be — are set out in detail in
appendix 6. The ERA is recommending that a target reduction in real operating expenditure
per connection of 2.5 per cent per annum be applied. The target would be applied to all
operating expenditure except for the following:

o Operating expenditure on agreements with private sector entities that already
incorporate efficiency targets, specifically, the Water Corporation’s Alliance
Contracts. These include:

- the Operations and Maintenance Integrated Alliances for metropolitan service
delivery;

- the Operations and Maintenance Non-Integrated Alliances for the operation of
metropolitan desalination plants;

- Capital Alliances for the delivery of capital projects; and

- the Public Private Partnership for operation of the Mundaring Water Treatment
Plant.36

o Operating expenditure that the Water Corporation has no authority to change
(‘non-controllable’ operating expenditure) — in particular, operating expenditure on
regulatory Operating Implementation Business Cases.

The efficiency target could preclude operating expenditure on unexpected events from
being recovered. However, the ERA’'s recommended approach to managing material
variations (set out in chapter 7) would allow for consideration of whether the additional
unexpected costs should be recovered.

The ERA’s approach contrasts with that applied by the Water Corporation in its operating
expenditure models:

¢ In the Macro Budget Model, nominal base operating expenditure is reduced by
0.5 per cent each year, prior to forecast Financial Impact Statement and Operating
Implementation Business Case operating expenditure being added to base
operating expenditure.

% These contracts include a I \'V/ater Corporation, Water
Corporation Submission to the Economic Regulation Authority, March 2017, p. 45

'
o
|

37 Water Corporation, Submission to the Economic Regulation Authority, March 2017, p. 35. Assuming
inflation of 1.79 per cent, this allows nominal base operating expenditure to increase by around 1.3 per



e In the Economic Efficiency Model, the proportion of the Macro Budget Model's
forecast of total operating expenditure that is non-level of service is calculated.®®
The ‘2010-11 equivalent’ forecast of non-level of service operating expenditure is
then compared against a target of a 2 per cent reduction in real operating costs per
property per annum, as well as any other efficiency dividend requirements set by
the State Government.

The ERA’s recommendations result in 85 per cent of the Water Corporation’s operating
expenditure over the period 2018-19 to 2022-23 being subject to the efficiency target. The
remaining 15 per cent of the Water Corporation’s operating expenditure is passed directly
through to the revenue requirement. This compares to the 70 per cent of operating
expenditure classified as non-level of service and assessed against the efficiency target
under the Economic Efficiency Model.

Table 12 summarises the ERA’s recommended operating expenditure, in light of the above
recommendations.

Table 12 The ERA’s recommended operating expenditure ($ million, nominal)

Base operating

; 766.4 773.4 780.2 787.4 795.3 803.9 812.6 | 3,979.4
expenditure

Efficient |

Contracts - - - - - - - -
.

Non- I

Contro”ab'e - - - - - - - -]

Total 916.0 920.8 921.2 926.7 931.0 941.0 954.3 | 4,674.3

Note: Only forecast operating expenditure for 2018-19 to 2022-23 is included in the cost base for the

review period, and the ‘Total’ figure in the above table. Total for 2018-19 to 2022-23 may not
sum due to rounding.

Source: Economic Regulation Authority.

cent per year, and real operating expenditure is reduced by 0.5 per cent per year. With connections
forecast to grow at 1.8 per cent per year, this implicitly suggests a reduction in real operating costs per
connection of 2.25 per cent per annum, for the expenditures included prior to any additions. As the
additions are not subject to efficiency targets, this reduces the Water Corporation’s overall efficiency
proposal on a per connection basis to below 2.25 per cent per annum.

Financial Impact Statement operating expenditure is that associated with capital projects, and includes
projects driven by supply/demand, base capital maintenance, enhanced service, or quality and standards.
Operating Implementation Business Case operating expenditure is that due to a specific project or activity,
or due to changes in circumstances, and includes operating expenditure driven by regulatory, growth, non-
standard business or ‘other’ circumstances. Water Corporation, Submission to the Economic Regulation
Authority, March 2017, pp. 27; 37-38; 40.

38 Level of service, ‘Reimbursement Projects’ and ‘Contestable Business’ operating expenditure is excluded

from the assessment. |EEG—_——

Level of service operating expenditure is defined by the
Water Corporation as including expenditure on improving service levels, regulatory or externally imposed
requirements, expenditure driven by Ministerial requirements or expenditure justified by Net Present Value
considerations. Water Corporation, Submission to the Economic Regulation Authority, March 2017, p. 34.



The ERA is required to consider the Water Corporation’s efficient costs of providing
services, including with reference to the resources necessary to meet its service standards.
Appendix 6 of this report outlines the general considerations given to service standards that
are applicable to the Water Corporation, Agwest and Busselton Water, including:

o service standard terminology;

o the water licensing regime and licence requirements;

. the Water Services Code of Conduct and current review of this code; and
o service standards performance data.

The remainder of this section focuses on the evaluation of the impact of service standards
on the efficient costs of the Water Corporation.

The ERA administers the licensing regime set out in the Water Services Act 2012 (Water
Act). The ERA first issued the Water Corporation’s water licence in June 1996. The Water
Corporation is licenced to provide potable water supply, non-potable water supply,
sewerage, drainage and irrigation services. Schedule 2 of the Water Corporation’s licence
outlines the individual performance standards that are applicable to it.** These individual
standards cover:

. Potable water

- Minimum and maximum static pressure standards for the Perth metropolitan
and country urban areas

- Minimum flow standards for the Perth metropolitan and country urban areas
o Drainage

- Standards (and targets) for the design of new urban infrastructure

- Standards (and targets) for flood protection works
o Irrigation

- Standards for irrigation water quality

- Standards (and targets) for minimum notice requirements of a planned
interruption

o Farmlands
- Standards (and targets) for the annual notification of the conditions of service

- Maximum static pressure standards (and targets) for farmland services
supplied from the: (1) Goldfields and Agriculture Water Supply, the Great
Southern Town Water Supply Scheme and Mid-West Region; and (2) rural
water supply schemes

39 Economic Regulation Authority, Water Services Licence: Water Corporation (WL32, Version 15),
19 July 2016.



- Minimum flow standards (and targets) for farmland services supplied from the:
(1) Goldfields and Agriculture Water Supply, the Great Southern Town Water
Supply Scheme and Mid-West Region; and (2) rural water supply schemes

Licence terms and conditions require the Water Corporation to have an independent
operational audit conducted at least every two years. An independent review of its asset
management system must also occur at least every two years. The processes aim to verify
the Water Corporation’s compliance with its licence obligations (including service
standards) and ensure the assets that are used to provide licenced water services are being
properly maintained. The results of the Water Corporation’s most recent operational audit
and asset management review, which both cover the period 1 July 2012 to 30 June 2015
(36 months), are as follows.

o The independent operational audit, conducted in October 2015, found the Water
Corporation had demonstrated an adequate level of compliance with its licence
obligations.*° The audit covered licence obligations under the previous Water
Services Licensing Act 1995 and current Water Act.

o The independent asset management review, conducted in February 2016, found
that the Water Corporation had an effective asset management system, except for
‘operational contingency planning’.** Improvements were deemed necessary to
meet the required licence standard. The ERA requested the Water Corporation
take action to test and update operational contingency plans in its post-review
implementation plan.

o Based on the Water Corporation’s operational audit and asset management review
results, the ERA decided to retain a 36 month reporting schedule, meaning that
the next audit and review will cover the period 1 July 2015 to 30 June 2018.4?

The ERA is of the view that the Water Corporation’s ongoing performance and compliance
should not deviate significantly from historical results. This view is based on the post-audit
and post-review implementation plans which are now in place. These aim to identify,
monitor and deal with any areas of concern. The ERA considers these plans are thorough
and will ensure the Water Corporation continues to perform at a satisfactory level.

The ERA’s Water, Sewerage and Irrigation Performance Report for 2015-16 examines the
service levels provided to customers over time.*® It finds that the performance of large water
service providers remains satisfactory. The ERA does note that some reported
performance measures — such as the average frequency of unplanned interruptions and
duration of supply interruptions — show a decline in service performance compared with the
previous reporting period. Changes to reporting methodologies and isolated events are
thought to have contributed to this change in service performance.

40 Economic Regulation Authority, Notice — Water Corporation 2015 Operational Audit, 18 December 2015.

41 Economic Regulation Authority, Notice — Water Corporation 2015 Asset Management System Review,
1 April 2016.

Contingency planning comprises “incident planning” (covering major or serious incidents) and “operational
contingency planning” (covering minor short-term disruptions of normal asset operations).

42 The Water Corporation is required to provide its relevant reports to the ERA by 30 September 2018.
43 Economic Regulation Authority, 2015-16 Water, Sewerage and Irrigation Performance Report, May 2017.



The Water Corporation’s performance in areas relating to customer service standards is
consistent with (and in some instances better than) the performance of other comparable
water utilities nationally. The Bureau of Meteorology’s 2015-16 national performance report
for urban utilities** shows the Water Corporation reported:

o The lowest number of complaints per 1,000 properties (0.8), significantly lower
than the results for any other major urban centre with more than 100,000
customers (Gold Coast had the highest rate at 6.3).

o A 12 per cent increase in the average duration of unplanned interruptions to its
water supply (from 96 to 108 minutes). Even with this increase the Water
Corporation’s performance is considered by the ERA to be satisfactory given the
lowest and highest average durations reported nationally were 81 (South East
Water, VIC) and 198 (Central Coast Council, NSW) minutes respectively. The
national median was reported to be 134 minutes.

o 71 per cent of calls (to its customer call centre) were answered by an operator
within 30 seconds, which approaches the national median (of 79%). The highest
and lowest percentage of calls answered nationally within 30 seconds were
recorded by Tasmanian Water and Sewerage Corporation (88.5%) and Yarra
Valley Water, Victoria (47%) respectively.

Given the Water Corporation’s most recent reported performances, the ERA considers the
Water Corporation is providing its water services in accordance with the terms and
conditions of its licence. The ERA notes the Water Corporation’s performance is consistent
with the performance of other comparable water utilities within Australia.

The Water Corporation has indicated that going forward it intends to focus on its customer
engagement to better understand what its customers value. The Water Corporation’s
customer engagement project — Tap-In — will help achieve this.*®

Regarding its licencing framework and performance, the Water Corporation has
acknowledged ‘that outside of the few service standards prescribed in [its] Water Services
Licence, there is not one set of overarching service standards by which the [Water]
Corporation provides services’.*® The Water Corporation has suggested that it may be
beneficial to generally reconsider service standards to provide more specific guidance on
the application of such standards, which it considers is needed within the water industry.*’

44 Bureau of Meteorology, National performance report 2015-16: urban water utilities: Part A, March 2017.

45 Water Corporation, Tap-In, [website], 2017, http://yoursay.watercorporation.com.au/tap-in (accessed
August 2017).

46 Water Corporation, Water Corporation Submission to the Economic Regulation Authority, March 2017,
p. 4.

47 Water Corporation, Water Corporation Submission to the Economic Regulation Authority, March 2017,
p. 75.
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A review of, and the provision of guidance on, service standards applicable to the water
industry is beyond the scope of this inquiry. Nonetheless, any such review should involve
representation from key water industry stakeholders, including customers. The Water
Corporation’s current work in the area of customer engagement may be of benefit to future
inquiries into efficient costs and tariffs.*®

In a submission to the ERA, Stormwater WA suggest a need to reconsider the service
standards relating to drainage.*® Specifically:

... there is a requirement to redefine the service standards for drainage and clearly define
the split of responsibilities between state government entities, local government and the
Water Corporation before the costs of delivering that service to the community can be
determined and how those costs are split between the delivery organisation.

The drainage service standards within the Water Corporation’s operating licence includes
a measurable standard for the ‘design of new urban infrastructure’, where 100 per cent of
the schemes audited must comply with the standard.

In setting (and complying with) this standard, regard has been (and should be) given to the
Institution of Engineers Australia publication Australian Rainfall and Runoff (1987). New
rural drainage infrastructure must comply with the Rural Drainage Manual of Standards
(2977). A further measurable standard for flood protection works, for Preston River levees
and Vasse River diversion, is also specified.

Given Stormwater WA's submission and the Water Corporation’s current water licence,
there is a need to communicate the governance and operational arrangements for drainage
assets and services (and any associated service standards) so that drainage customers
fully understand the service they are receiving (or not receiving). For the Water Corporation,
the Tap In project provides opportunity to engage customers on this topic.

The ERA considers the review and setting of specific drainage service standards and
governance arrangements to be beyond the scope of this inquiry.>°

The ERA is of the view that the Water Corporation is meeting its current service standards
and that its resources are being effectively allocated and used efficiently in this context.

The ERA is not aware of any evidence that would suggest that the costs of meeting the
current service standards are disproportionate to the benefits.

48 The Essential Services Commission (VIC), Essential Services Commission of South Australia and
Independent Pricing and Regulatory Tribunal (NSW) all require the water pricing submissions of their
respective regulated water businesses to demonstrate the level of customer engagement undertaken and
how it has impacted on the business’ pricing submission.

49 Stormwater WA, Inquiry into the efficient costs of tariffs of the Water Corporation, Aqwest and Busselton
Water — Submission by Stormwater Western Australia, 20 January 2017.

50 The ERA is tasked to examine the impact on the efficient costs of the Water Corporation of the resources
necessary to meet the existing service standards.
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3.6.2 Environmental and health regulations

The ERA is required to consider the Water Corporation’s efficient costs of providing
services, including with reference to the impact of environmental and health regulations on
efficient costs. Appendix 6 details the ERA’s findings.

The impact of environmental and health regulations on efficient costs is not clear. A lack of
information has hampered the quantification of the cost impacts of any inefficiencies.
Instead, the ERA has evaluated the processes in place to maintain environmental and
health regulations.

The requirements that apply for potable water are clearly defined, such that the Water
Corporation has a good understanding of its obligations. Specifically, the Memorandum of
Understanding for drinking water (MOU) between the Water Corporation and Department
of Health (WA), appears to be an effective and efficient way to meet the primary health
conditions in place. The Water Corporation submits that:%!

There are specific conditions around recycled water disposal and reuse set out in the
Memorandum of Understanding with the Department of Health. These conditions have
enabled the [Water] Corporation to establish recycled water processes to assist with deferring
forecast capital and operational expenditure in this portfolio.

However, there may be some inefficient costs arising in the processes required to meet
environmental regulations. Unlike for health, there is no MOU in place to outline and assist
compliance with environmental regulations. The absence of an MOU may contribute to the
Water Corporation’s uncertainty about specific environmental outcomes required, and the
roles and responsibilities involved for achieving them. A clearer approach — that better
documents the processes, requirements and timeframes for meeting environmental
regulations — may reduce costs and improve efficiencies.

Processes for achieving environmental approvals for wastewater provide a specific
example. While the current governance arrangements concerning environmental
regulations for wastewater treatment appear to be achieving their intended purpose, the
arrangements may be less than optimal.>?> There is some anecdotal evidence that further
improvements should be sought to clarify and simplify environmental regulations.
Specifically, while the (former) Department of Environmental Regulation sought to address
process issues concerning its assessment (and licensing) of wastewater treatment plants
(see appendix 6), a lack of clarity regarding the requirements for compliance remains.

Recommendation or finding

The current implementation of environmental regulations for wastewater treatment

could be improved. Clearly prescribed processes and compliance frameworks will
reduce uncertainty for the Water Corporation, allow better allocation of its resources,
and reduce its costs.

51 Water Corporation, Water Corporation Submission to the Economic Regulation Authority, March 2017,
p. 17.
52 water Corporation, Water Corporation Submission to the Economic Regulation Authority, March 2017
and Water Corporation, Water Corporation Submission to the Economic Regulation
Authority, July 2017.
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4 The efficient costs and revenue of Aqwest

This chapter presents the ERA’s analysis and recommendations of the efficient costs and
revenues of Agwest, based on the methodology described in chapter 2. The evaluation is
informed by data and other written material provided by Agqwest.

4.1 Total revenue requirement

The total of efficient costs over the five year review period 2018-19 to 2022-23, and hence
the total efficient revenue requirement for Aqwest, is estimated to be 2016$ 73.7 million
(Table 13).

Table 13 Total Revenue Requirement Forecasts for Aqwest ($ million nominal, except
last column)
2017-18 2018-19|2019-20 2020-21 2021-22| 2022-23 otal of the 5year review period
(real $2016)
Return on 2.720  3.207 | 3.740 | 3.874 | 3.974 4.225 17.373
asset
Depreciation| 1.803 | 2.153 | 2.566 | 2.721 | 2.854 | 3.115 12.239
Operating 9.412  9.485 | 9.559 | 9.633 | 9.707 | 9.782 44.079
expenditure
Total 13.935| 14.845| 15.864| 16.228| 16.535 17.123 73.690
Source ERA estimates

Recommendation or finding

The efficient revenue requirement for Agwest is estimated to be $73.7 million (real
undiscounted dollars at 30 June 2016) over the five year period commencing 1 July
2018.

4.2 Demand

The estimate of efficient costs and revenue for Agwest is based on the ERA’s forecast
demand growth over the review period averaging just less than 1.0 per cent (Table 14). The
detail of the ERA’s forecast method is set out in Appendix 5.
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Table 14 Agwest - demand growth (per cent)

2016-17 | 2017-18 2018-19 2019-20 2020-21 | 2021-22  2022-23

Growth in number of customers
Residential 0.87% 1.88% 1.88% 1.88% 1.88% 1.88% 1.88%
Non- 0.83% | 1.60% | 1.60% | 1.60% | 1.60% | 1.60% | 1.60%
residential
Growth in demand

Residential 2.16% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00%
Non- -1.02% 0.94% 0.94% 0.94% 0.94% 0.94% 0.94%
residential

Total 0.98% 0.98% 0.98% 0.98% 0.98% 0.98% 0.98%

Source ERA estimates

4.3 Capital expenditure

The ERA has assessed the capital expenditure expected to be incurred prior to the inquiry
period, in order to establish the opening capital base. The ERA has also reviewed Agwest’s
forecast capital expenditure expected to be incurred during the inquiry period. The ERA’s
review is to ensure that only prudent and efficient capital expenditure is included in the
capital base, for the purpose of determining the return on investment and allowances for
depreciation (see appendix 7 for detail).

4.3.1 Past Capital Expenditure

The ERA has reviewed Aqwest’s capital expenditure between 2011-12 and 2015-16. The
review has been undertaken based on a sample of projects. The ERA has not
recommended any adjustments to Aqwest’s capital expenditure during this period.

The ERA’s recommended capital expenditure to be included in the Aqwest’s asset base for
2011-12 to 2015-16 is shown in Table 15.

Table 15 ERA’s Assessment of Capital Expenditure 2011-12 to 2015-16 (Real $ millions
at 30 June 2016)

Recommended capital expenditure 3.897 | 3525 | 2.743 1.995 | 1.830

Source: ERA Calculations
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Recommendation or finding

Aqwest’s past capital expenditure has been found to be prudent and efficient. As a
result, $13.991 million (real dollars at 30 June 2016) has been included in Aqwest’s
asset base over the five year period between 2011-12 and 2015 16.

4.3.2 Forecast Capital Expenditure

The ERA has reviewed the Aqwest’'s forecast capital expenditure between 2016-17 and
2022-23. The review has been undertaken based on a sample number of projects. The
ERA has recommended a reduction to Aqwest’s estimated capital expenditure between
2016-17 and 2022-23. The reduction is a result of applying a continuing capital expenditure
efficiency of 0.25 per cent per year. The ERA recommended capital expenditure is shown
in Table 16.

Table 16 ERA’s Assessment of Capital Expenditure 2016-17 to 2022-23 (Real $ millions
at 30 June 2016)

2016-17 2017-18 2018-19 |2019-20 2020-21 2021-22 2022-23

Recommended 3.531 | 10.165  11.022 | 3.738 | 3.152 @ 5.865 | 2.026
Capital Expenditure

Source: ERA Calculations

Recommendation or finding

The prudent and efficient capital expenditure that is included in Aqwest’s projected
asset base is $39.497 million (real dollars at 30 June 2016) over the seven year period
between 2016-17 and 2022-23.

4.4 Inquiry asset base

As set out in section 2.2.1, the ERA maintains consistency with its standard regulatory ‘roll-
forward’ methodology. The ERA has determined that the appropriate inquiry asset base is
$43.673 million for 1 July 2011. This value is consistent with the value from the ERA’s 2013
inquiry and ensures consistency across inquiries.

4.4.1 Roll forward of asset base to 30 June 2018

The opening value of Aqwest’s asset base for the purposes of this inquiry is $60.622 million
(real dollars at 30 June 2016). The asset base has been rolled forward from the beginning
of 2011-12, as the ERA had incorporated actual capital expenditure and recommended
depreciation amounts prior to this in past inquiries.
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As noted in the previous section, the actual capital expenditure incurred by Aqwest up to
2017-18 has not been adjusted. All capital expenditure included in the inquiry asset base
excludes gifted assets and cash contributions for assets. These capital contributions must
be excluded to avoid customers being charged through tariffs for assets that have already
being funded.

The depreciation amounts for 2011-12 to 2015-16 are the depreciation values that were
used to determine recommended tariffs for the last inquiry. These depreciation values were
based on the forecast capital base at that time. The ERA has used its calculation of forecast
depreciation for 2016-17 and 2017-18 as the recommended tariffs of the previous inquiry
did not include these years.

The ERA has removed assets sold or disposed from the inquiry asset base as provided by
Agwest.

The ERA'’s ‘roll forward’ Aqwest inquiry asset base to 30 June 2018 is shown in Table 17.

Table 17 ERA’s Assessment of Aqwest’s Opening Capital Base (Real $ millions at
30 June 2016)

2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 [2017-18

Opening Capital Base | 43.673 | 46.451 | 48.666 | 49.977 | 50.252 | 50.387 | 52.298

Capital Expenditure 3.897 3.525 2.743 1.995 1.830 3.531 | 10.165

Depreciation (1.061) | (1.192) | (1.388) | (1.538) | (1.591) @ (1.521) | (1.740)

Assets Sold/Disposed | (0.059) | (0.118) | (0.044) | (0.182) | (0.104) | (0.099) | (0.100)

Closing Capital Base 46.451 | 48.666 | 49.977 | 50.252 | 50.387 | 52.298 | 60.622

Opening Capital Base 60.622
at 1 July 2018

Source ERA Calculations

4.4.2 Forecast capital base

The ERA’s forecast inquiry capital base for Aqwest is shown in Table 18. The forecast
capital base includes the ERA’s recommended capital expenditure (excluding capital
contributions) for Aqwest. The ERA has determined the calculation of depreciation by using
its recommended asset values applied to Agwest’'s asset base model to determine
depreciation based on asset lives for each asset.
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Table 18 ERA’s Assessment of Aqwest’s Forecast Capital Base (Real $ millions at
30 June 2016)

2018-19 ’2019-20 2020-21 2021-22 2022-23

Opening Capital Base 60.622 69.500 70.743 71.299 74.493

Capital Expenditure 11.022 3.738 3.152 5.865 2.026

Depreciation (2.044) (2.394) (2.496) (2.572) (2.759)

Assets Sold/Disposed (0.100) (0.100) (0.100) (0.100) (0.100)

Closing Capital Base 69.500 70.743 71.299 74.493 73.660
Source ERA Calculations

4.5 Contributions to the revenue requirement

The estimate of efficient costs, and hence efficient revenue, is comprised of allowances for:
. the return on capital (incorporating a margin to cover statutory tax payments);
. depreciation, or the return of capital; and
. operating expenditure.
45.1 Return on capital
The ERA’s estimate of the real pre-tax WACC for the review period is 5.02 per cent (see
section 2.2.1.4). Itis applied to Aqwest’s estimated efficient capital base (Table 18), for the
purpose of determining the return on capital building block.
The resulting total return on capital for the review period 2018-19 to 2022-23 is

2016%$ 17.4 million (Table 13). That is 23 per cent of the estimate of total efficient costs
over the review period.

45.2 Depreciation

The depreciation allowance is calculated based on real straight line depreciation of the
efficient capital base. This is consistent with the standard current cost accounting approach
applied for the ERA’s other regulatory decisions.

The total depreciation for the review period 2018-19 to 2022-23 is 2016$ 12,2 million (Table
13). Thatis 17 per cent of the estimate of total efficient costs over the review period.

4.5.3 Operating expenditure
The ERA has based its forecast of Aqwest’s efficient operating expenditure on the following:

e The 2016-17 actual operating expenditure is taken as the base year for the operating
expenditure forecast.
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e The CPI is used as the index to account for the expected increase in base operating
expenditure unit costs.

o ERA forecasts of connections growth (Table 14) are used to account for the
expected increase in base operating expenditure due to growth.

e An efficiency target of reducing real base operating expenditure per connection by
2.5 per cent per annum is applied.

This generates the ERA’'s recommended nominal operating expenditure forecast (Table
19).

Table 19 ERA recommended operating expenditure ($ million, nominal)

2016-17 | 2017-18 2018-19 2019-20 | 2020-21 | 2021-22 2022-23  lotal 2018-19
to 2022-23
ERA

recommended 9340 | 9.412 | 9.485 9559 9.633 @ 9.707 | 9.782 48.165

Note: Only forecast operating expenditure for 2018-19 to 2022-23 is included in the cost base for the
review period, and the ‘Total’ figure in the above table. Total for 2018-19 to 2022-23 may not
sum due to rounding.

Source: Economic Regulation Authority.

A comparison of the ERA’s recommended operating expenditure to Agqwest’s historic
operating expenditure, in real terms ($2015-16), is shown in Figure 6. The recommended
operating expenditure forecast — which reduces in real terms each year — is reflective of an
economy characterised by lower population growth and input cost inflation relative to
previous inquiries, and an efficiency target being recommended by the ERA in this inquiry.
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Figure 6 Comparison of the ERA’s recommended operating expenditure ($2015-16)
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The ERA has not recommended operating efficiency targets for Agwest in previous
inquiries. The efficiency of projected operating expenditure has simply been reviewed as
part of the price determination process. However, since the last inquiry, Aqwest has
become a statutory corporation. The ERA has therefore again considered whether an
operating efficiency target for Aqwest is appropriate, given the role that corporatisation can
play in increasing efficiency by introducing market-based objectives for managers.

For this inquiry, the ERA is recommending that a target reduction in real operating
expenditure per connection of 2.5 percent per annum be applied to all operating
expenditure.

Agwest does not provide specific submissions about operating efficiency targets. However,
it requests that a framework be developed by the ERA to assist in times when material
changes occur to operating or capital expenditure and revenue, including allowing for an
impact on operating efficiency targets. This issue is considered in chapter 7 and
appendix 11. Broadly however, where the ERA’s recommended efficiency target would
preclude operating expenditure on unexpected events from being recovered, the ERA’s
recommended approach to managing material variations would allow for consideration of
whether the additional unexpected costs can be recovered during the review period.

The rationale for the ERA’s operating expenditure input assumptions is set out in detail in
appendices 6 and 8.



The ERA is required to consider Aqwest’s efficient costs of providing services, including
with reference to the resources necessary to meet its service standards. Appendix 6 of this
report outlines the general considerations given to service standards that are applicable to
Agwest, Busselton Water and the Water Corporation, including:

o service standard terminology;
o the water licensing regime and licence requirements;
. the Water Services Code of Conduct and current review of this code; and

o service standards performance data.

The remainder of this section focuses on considerations applicable to Aqwest.

The ERA administers the licensing regime set out in the Water Services Act 2012 (Water
Act). The ERA first issued Agwest’s water licence in January 1997. Agqwest is licenced to
provide potable water supply services. Schedule 2 of Agqwest’s licence outlines the
individual performance standards that are applicable to it.>® These individual standards
include minimum and maximum static pressure standards and minimum flow standards for
the delivery of potable water.

As part of its licence terms and conditions, Agwest must have an independent operational
audit conducted at least every two years. An independent review of its asset management
system must also occur at least every two years. The purpose of these requirements is to
verify Aqwest’s actual compliance with its licence obligations (including service standards)
and to ensure its assets that are used to provide licenced water services are being properly
maintained. The ERA has reconsidered the results of Aqwest’s latest operational audit and
asset management review, which both cover the period 1 October 2010 to 30 September
2013 (36 months).

o At the time the independent audit and review were completed (December 2013),
the ERA concluded that Agwest was maintaining a high level of compliance with
its water licence and was also maintaining an effective asset management system.

o Based on Agwest’s performance, the ERA decided to increase Aqwest’s reporting
schedule from 36 to 48 months, meaning that the next audit and review will cover
the period 1 October 2013 to 30 September 2017.%

The ERA is of the view that Aqwest’s ongoing performance and compliance should not
deviate significantly from its historical results, noting that:

o Aqwest received the highest compliance rating (of 5) for all of its licence obligations
and the highest effectiveness rating (of Al) for its asset management system; and

53 Economic Regulation Authority, Water Services Licence: Agwest WL2: Version 9, 1 July 2016.
54 Agwest is required to provide its relevant reports to the ERA by 31 December 2017.



. all recommendations from the previous audit and review have been addressed,
with no new recommendations made in relation to the latest audit and review.

The ERA’s Water, Sewerage and Irrigation Performance Report for 2015-16 supports the
ERA’s view with regards to Aqwest’s ongoing expected performance.>® The report, which
focuses on examining the service levels provided to customers over time, indicates that the
performance of large water service providers remains satisfactory. The ERA does note that
some reported performance measures, such as the average frequency of unplanned
interruptions and duration of supply interruptions, show a decline in service performance
when compared with the previous reporting period. Changes to reporting methodologies
and isolated events are thought to have contributed to this change in service performance.

Considering Aqwest’s performance, the ERA concludes that Agwest has the resources
necessary to meet and maintain existing service standards at current levels, and that these
resources are being appropriately allocated and represent an efficient use of costs.

The ERA is required to consider Aqwest’s efficient costs of providing services, including
with reference to the impact of environmental and health regulations on efficient costs.
Appendix 6 of this report details the considerations given by the ERA, which cover:

o the legislative framework for environmental and health regulations; and

o the key health and environmental regulations that apply.

In summary, the ERA considers the effects of environmental and health regulations on
efficient costs to be varied. The ERA is unable to quantify the effects of any inefficiencies
because of limited information. The ERA has instead focused its considerations on the
procedures and processes in place to meet and maintain environmental and health
regulations and whether this represents and efficient use of resources.

The health regulations that apply for potable water and Aqwest’s understanding of their
obligations concerning these regulations appear to be well established. In particular, the
Memorandum of Understanding for drinking water (MOU) between Aqwest and Department
of Health (WA), appears to be an effective and efficient way to meet the primary health
regulations in place.

As Agwest does not provide wastewater services, the impacts of environment regulations
do not impose any unreasonable costs.

5 Economic Regulation Authority, 2015-16 Water, Sewerage and Irrigation Report, May 2017.
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5 The efficient costs and revenue of Busselton
Water

This chapter presents the ERA’s analysis and recommendations of the efficient costs and
revenues of Busselton Water, based on the methodology described in chapter 2. The
evaluation is informed by the written material and data provided by Busselton Water.

5.1 Total revenue requirement

The total of efficient costs over the five year review period 2018-19 to 2022-23, and hence
the total efficient revenue requirement for Busselton Water, is estimated to be
2016$ 48.5 million (Table 20).

Table 20 Total Revenue Requirement Forecasts for Busselton Water ($ million nominal,
except last column)

Total of the 5 year review period
(real $2016)

2017-18 2018-19/2019-20 2020-21 2021-22 2022-23

Return on 1.618 | 1.636| 1.659| 1.708 | 1.789 | 1.868 7.918
asset

Depreciation | 1.315 | 1.426 | 1.576 | 1.786 | 2.020 | 2.209 8.223
Operating 6.696 | 6.821 | 6.948 | 7.078| 7.210| 7.344 32.386
expenditure

Total 9.629 | 9.884 | 10.184| 10.572/ 11.019| 11.422 48.527
Source ERA estimates

Recommendation or finding

The efficient revenue requirement for Busselton Water is estimated to be $48.5 million
(real undiscounted dollars at 30 June 2016) over the five year period commencing
1 July 2018.

5.2 Demand

The estimate of efficient costs and revenue for Busselton Water is based on the ERA’s
forecast demand growth for the review period averaging just under 2.0 per cent (Table 21).
The detail of the ERA’s forecast method is set out in Appendix 5.
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Table 21 Busselton Water - demand growth (per cent)

2016-17 | 2017-18 | 2018-19 | 2019-20 | 2020-21 & 2021-22 2022-23

Growth in number of customers
Residential 3.12% 3.12% 3.12% 3.12% 3.12% 3.12% 3.12%
Non- 1.62% = 1.62% | 1.62% | 1.62% @ 1.62% @ 1.62% @ 1.62%
residential
Growth in demand

Residential 1.70% 2.29% 2.29% 2.29% 2.29% 2.29% 2.29%
Non- 1.70% 1.51% 1.51% 1.51% 1.51% 1.51% 1.51%
residential

Total 1.70% 1.97% 1.97% 1.97% 1.97% 1.97% 1.97%

Source ERA

5.3 Capital expenditure

The ERA has assessed the capital expenditure expected to be incurred prior to the inquiry
period, in order to establish the opening capital base. The ERA has also reviewed
Busselton Water’s forecast capital expenditure expected to be incurred during the inquiry
period. The ERA’s review is to ensure that only prudent and efficient capital expenditure is
included in the capital base, for the purpose of determining the return on investment and
allowances for depreciation (see appendix 7 for detail).

5.3.1 Past Capital Expenditure

The ERA has reviewed Busselton Water’s actual capital expenditure between 2011-12 and
2015-16. The review has been undertaken based on a sample number of projects. The
ERA has not recommended any adjustments to Busselton Water’s capital expenditure
during this period.

The ERA’s recommended capital expenditure to be included in the Busselton Water’s asset
base for 2011-12 to 2015-16 is shown in Table 22.

Table 22 ERA’s Assessment of Capital Expenditure 2011-12 to 2015-16 (Real $ millions
at 30 June 2016)

2011-12 2012-13 2013-14 2014-15 2015-16

Recommended Capital Expenditure 4924 0569 0427 [1.279 0.977

Source: ERA Calculations
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Recommendation or finding

Busselton Water’s past capital expenditure has been found to be prudent and efficient.
As aresult, $8.175 million (real dollars at 30 June 2016) has been included in Busselton
Water’'s asset base over the five year period between 2011-12 and 2015 16.

5.3.2 Forecast Capital Expenditure

The ERA has reviewed the Busselton Water’'s forecast capital expenditure between
2016-17 and 2022-23. The review has been undertaken based on a sample of projects.
The ERA had reduced Busselton Water’s estimated capital expenditure between 2016-17
and 2022-23. The reduction is a result of applying a continuing capital expenditure
efficiency of 0.25 per cent per year. The ERA’s recommended capital expenditure is shown
in Table 23.

Table 23 ERA’s Assessment of Capital Expenditure 2016-17 to 2022-23 (Real $ millions
at 30 June 2016)

2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23

Recommended 1.428 1.129 1.276 1.807 2.539 2.648 2.508
capital
expenditure

Source: ERA Calculations

Recommendation or finding

The prudent and efficient capital expenditure that is included in Busselton Water's
projected asset base is $13.335 million (real dollars at 30 June 2016) over the seven
year period between 2016-17 and 2022-23.

5.4 Inquiry asset value

As set out in section 2.2.1, the ERA maintains consistency with its standard regulatory ‘roll-
forward’ methodology. The ERA has determined that the appropriate inquiry asset base is
$30.303 million for 1 July 2011. This value is consistent with the value from the ERA’s 2013
inquiry and ensures consistency across inquiries.

54.1 Roll forward of asset base to 30 June 2018

The opening value of Busselton Water’'s asset base for the purposes of this inquiry is
$30.868 million (real dollars at 30 June 2016). The asset base has been rolled forward from
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the beginning of 2011-12, as the ERA had incorporated actual capital expenditure and
recommended depreciation amounts prior to this in past inquiries.

As noted in the previous section, the actual capital expenditure incurred by Busselton Water
up to 2017-18 has not been adjusted. All capital expenditure included in the inquiry asset
base excludes gifted assets and cash contributions for assets. These capital contributions
must be excluded to avoid customers being charged through tariffs for assets that have
already being funded.

The depreciation amounts for 2011-12 to 2015-16 are the depreciation values that were
used to determine recommended tariffs for the last inquiry. These depreciation values were
based on the forecast capital base at that time. The ERA has used its calculation of forecast
depreciation for 2016-17 and 2017-18 as the recommended tariffs of the previous inquiry
did not include these years.

The ERA'’s ‘roll forward’ Busselton Water inquiry asset base to 30 June 2018 is shown in
Table 24.

Table 24 ERA’s Assessment of Busselton Water’s Opening Capital Base (Real $
millions at 30 June 2016)

2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 [2017-18

Opening Capital Base | 30.303 | 33.998 | 32.049 | 31.375 | 31.198 | 30.868 | 31.104

Capital Expenditure 4.924 0.569 0.427 1.279 0.977 1.428 1.129

Depreciation (0.704) | (0.958) | (1.008) @ (1.136) | (1.208) | (1.191) @ (1.269)

Asset Sold/Disposed | (0.525) | (1.559) | (0.093) (0.320) | (0.100) & 0.000 | (0.056)

Closing Capital Base 33.998 | 32.049 | 31.375 | 31.198 | 30.868 | 31.104 | 30.909

Opening Capital Base 30.909
at 1 July 2018

Source ERA estimates

5.4.2 Forecast capital base

The ERA’s forecast inquiry capital base for Busselton Water is shown in Table 25. The
forecast capital base includes the ERA’s recommended capital expenditure (excluding
capital contributions) for Busselton Water. The ERA has determined the calculation of
depreciation by using its recommended asset values applied to Busselton Water's asset
base model to determine depreciation based on asset lives for each asset.
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Table 25 ERA’s Assessment of Busselton Water’s Forecast Capital Base (Real $
millions at 30 June 2016)

2018-19 ’2019-20 2020-21 2021-22 2022-23

Opening Capital Base 30.909 30.792 31.130 32.035 32.866

Capital Expenditure 1.276 1.807 2.539 2.648 2.508

Depreciation (1.352) (1.468) (1.635) (1.816) (1.951)

Assets Sold/Disposed (0.0412) - - - -

Closing Capital Base 30.792 31.130 32.035 32.866 33.423
Source ERA estimates

5.5 Contributions to the revenue requirement

The estimate of efficient costs, and hence efficient revenue, is comprised of allowances for:
. the return on capital (incorporating a margin to cover statutory tax payments);
. depreciation, or the return of capital; and

. operating expenditure.

551 Return on capital

The ERA’s estimate of the real pre-tax WACC for the review period is 5.02 per cent (see
section 2.2.1.4). It is applied to Busselton Water’'s estimated efficient capital base (Table
25), for the purpose of determining the return on capital building block.

The resulting total return on capital for the review period 2018-19 to 2022-23 is
2016$ 7.9 million (Table 20). That is 16 per cent of the estimate of total efficient costs over
the review period.

55.2 Depreciation

The depreciation allowance is calculated based on real straight line depreciation of the
efficient capital base. This is consistent with the standard current cost accounting approach
applied for the ERA’s other regulatory decisions.

The total depreciation for the review period 2018-19 to 2022-23 is 2016$ 8.2 million (Table
20). Thatis 17 per cent of the estimate of total efficient costs over the review period.

5.5.3 Operating expenditure

The ERA has based its forecast of Busselton Water’s efficient operating expenditure on the
following:

e The 2016-17 actual operating expenditure is taken as the base year for the operating
expenditure forecast.
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e The CPI is used as the index to account for the expected increase in base operating
expenditure unit costs.

o ERA forecasts of connections growth (Table 21) are used to account for the
expected increase in base operating expenditure due to growth.

¢ An efficiency target of reducing real base operating expenditure per connection by
2.5 per cent per annum is applied.

This generates the ERA’s recommended nominal operating expenditure forecast (Table
26).

Table 26 ERA recommended operating expenditure ($ million, nominal)

2016-17 | 2017-18  2018-19 |2019-20 2020-21 |2021-22 2022-23 |0t 2018-19
to 2022-23
ERA

recommended | 6.574 & 6.696 | 6.821 = 6.948 = 7.078 @ 7.210 @ 7.344 | 35.401

Note: Only forecast operating expenditure for 2018-19 to 2022-23 is included in the cost base for the
review period, and the ‘Total’ figure in the above table. Total for 2018-19 to 2022-23 may not
sum due to rounding.

Source: Economic Regulation Authority.

A comparison of the ERA’'s recommended operating expenditure to Busselton Water’s
historic operating expenditure, in real terms ($2015-16), is shown in Figure 7. The
recommended operating expenditure forecast — which increases only slightly in real terms
each year — is reflective of an economy characterised by lower input cost inflation relative
to previous inquiries, and an efficiency target being recommended by the ERA in this inquiry.
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Figure 7 Comparison of the ERA’s recommended operating expenditure ($2015-16)
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The ERA has not recommended operating efficiency targets for Busselton Water in previous
inquiries. The efficiency of projected operating expenditure has simply been reviewed as
part of the price determination process. However, since the last inquiry, Busselton Water
has become a statutory corporation. The ERA has therefore again considered whether an
operating efficiency target for Busselton Water is appropriate, given the role that
corporatisation can play in increasing efficiency by introducing market-based objectives for
managers.

For this inquiry, the ERA is recommending that a target reduction in real operating
expenditure per connection of 2.5 percent per annum be applied to all operating
expenditure. Where the ERA’s recommended efficiency target would preclude operating
expenditure on unexpected events from being recovered, the ERA’s recommended
approach to managing material variations would allow for consideration of whether the
additional unexpected costs can be recovered during the review period.

The rationale for the ERA’s operating expenditure input assumptions is set out in detail in
appendices 6 and 8.

The ERA is required to consider Busselton Water’s efficient costs of providing services,
including with reference to the resources necessary to meet its service standards.
Appendix 6 of this report outlines the general considerations given to service standards that
are applicable to Busselton Water, Aqwest and the Water Corporation including:



o service standard terminology;
o the water licensing regime and licence requirements;
. the Water Services Code of Conduct and current review of this code; and

o service standards performance data.

The remainder of this section focuses on considerations applicable to Busselton Water.

The ERA administers the licensing regime set out in the Water Services Act 2012 (Water
Act). The ERA first issued Busselton Water’s water licence in October 1996. Busselton
Water is licenced to provide potable water supply services. Schedule 2 of Busselton
Water’s licence outlines the individual performance standards that are applicable to it.%®
These individual standards include minimum and maximum static pressure standards and
minimum flow standards for the delivery of potable water.

As part of its licence terms and conditions, Busselton Water must have an independent
operational audit conducted at least every two years. An independent review of its asset
management system must also occur at least every two years. The purpose of these
requirements is to verify Busselton Water’s actual compliance with its licence obligations
(including service standards) and to ensure its assets that are used to provide licenced
water services are being properly maintained. The ERA has reconsidered the results of
Busselton Water’s latest operational audit and asset management review, which both cover
the period 1 April 2013 to 31 March 2016 (36 months).

o At the time the independent audit and review were completed (July 2016), the ERA
concluded that Busselton Water had achieved an adequate level of compliance
and had an effective asset management system. Where non-compliances were
identified, recommendations to fix these were included within the post-audit
implementation plan. Similarly, areas identified within the asset management
system that required corrective action were included within the post-review
implementation plan. These implementation plans require Busselton Water to
address the recommendations by 31 December 2016.

. Based on Busselton Water’'s performance, the ERA decided to retain Busselton
Water’s reporting schedule at 36 months, meaning that the next audit and review
will cover the period 1 April 2016 to 31 March 2019.%

The ERA is of the view that Busselton Water’s ongoing performance and compliance should
not deviate significantly from historical performance. This view is based on the post-audit
and post-review implementation plans in place, which have identified the areas of concern
and recommendations to fix them.

The ERA’s Water, Sewerage and Irrigation Performance Report for 2015-16°8 supports the
ERA’s view regarding Busselton Water’s ongoing expected performance. The report, which
focuses on examining the service levels provided to customers over time, indicates that the

5 Economic Regulation Authority, Water Services Licence: Busselton Water WL3: Version 8, 1 July 2016.
57 Busselton Water is required to provide its relevant reports to the ERA by 30 June 2019.
58 Economic Regulation Authority, 2015-16 Water, Sewerage and Irrigation Report, May 2017.



performance of large water service providers remains satisfactory. The ERA does note that
some reported performance measures, such as the average frequency of unplanned
interruptions and duration of supply interruptions, show a decline in service performance
when compared with the previous reporting period. Changes to reporting methodologies
and isolated events are thought to have contributed to this change in service performance.

Considering Busselton Water’'s performance above, the ERA concludes that Busselton
Water has the resources necessary to meet and maintain existing service standards at
current levels, and that these resources are being appropriately allocated and represent an
efficient use of costs.

The ERA is required to consider Busselton Water’s efficient costs of providing services,
including with reference to the impact of environmental and health regulations on efficient
costs. Appendix 6 of this report details the considerations given by the ERA, which cover:

o the legislative framework for environmental and health regulations; and

o the key health and environmental regulations that apply.

In summary, the ERA considers the effects of environmental and health regulations on
efficient costs to be varied. The ERA is unable to quantify the effects of any inefficiencies
because of limited information. The ERA has instead focused its considerations on the
procedures and processes in place to meet and maintain environmental and health
regulations and whether this represents and efficient use of resources.

The health regulations that apply for potable water and Busselton Water’s understanding of
their obligations concerning these regulations appear to be well established. In particular,
the Memorandum of Understanding for drinking water (MOU) between the Water
Corporation and Department of Health (WA), appears to be an effective and efficient way
to meet the primary health regulations in place.

As Busselton Water does not provide wastewater services, the impacts of environment
regulations do not impose any unreasonable costs.



The ERA has been asked to consider the efficient tariffs of each service provider for the five
year period commencing 2018-19.

Tariffs allocate resources within the economy. They guide the behaviour of consumers and
producers.

On the demand side, to maximise benefits to the community, tariffs need to reflect the
efficient costs of providing a good or service. When tariffs unnecessarily exceed costs, they
act as a tax on consumers and businesses. Households are left with less income for other
uses, and the competitiveness of businesses is reduced. When tariffs are below costs, this
can encourage excess consumption, place pressure on existing capacity, and bring forward
the need to expand capacity. Efficient tariffs therefore ensure that households and
businesses make efficient decisions about their level of water usage and investments in
water saving technologies or alternative sources of water, such as rainwater tanks or
recycling.

On the supply side, tariffs stimulate production and signal the need for investment in
capacity. Tariffs provide water utilities with revenue to recover the costs incurred in
providing water services. When revenue does not reflect costs, there will not be efficient
incentives for water utilities to invest. The infrastructure that provides water services to
households and businesses may not be upgraded or expanded as needed, or alternatively,
there may be over-investment.

Efficient tariffs require consideration of both the level and structure of tariffs. The level of
tariffs refers to the total amount that is payable by a household or business for each service.
The structure of tariffs refers to the mix of different charges that make up the total bill for
each service. For example, tariffs for water services to most residential customers currently
comprise a constant fixed charge (the service charge) and a scale of increasing usage
charges.

This chapter provides the ERA’s findings on the following issues:

o the efficiency of 2017-18 tariff levels — the degree to which current tariff levels
deliver revenue just sufficient to cover the water corporations’ efficient costs of
service; and

o the efficiency of 2017-18 operating subsidies — the degree to which State
Government subsidies to the water corporations cover the shortfalls between tariff
revenue and efficient costs.

The foregoing is based on the existing relativities of tariffs, which are maintained for
2017-18, given the recently announced across-the-board increase of 6 per cent applying to
all water services tariffs.

5 The Hon Ben Wyatt, ‘Tariffs, fees and charges to assist in budget repair’, Media Statements, 21 June
2017. The statement announced a 6 per cent increase in water, wastewater and drainage charges for
2017-18, taking effect from 1 July 2017. A change to concessions was also announced:

For seniors' households with Commonwealth concessions cards, the Government will continue to provide
the 50 per cent rebates for water service charges capped at $600 and local government rates capped at
$750, and a 50 per cent rebate on the underground electricity connection charge.

However, as of July 1, 2017, for households with only a WA Seniors Card, these rebates will be capped at
$100 each.



The ERA finds that the revenue that will be delivered for each of the water corporations is
higher than needed to recover efficient costs.

Accordingly, the ERA evaluates what the efficient level of tariffs would be. The ERA has
estimated a set of adjustments to water, wastewater and drainage tariffs for 2017-18
through to 2022-23 which would deliver revenue just sufficient to cover the water
corporations’ efficient costs of service, including for each line of business for the Water
Corporation.

In evaluating the efficient level of tariffs, the ERA has not adjusted the structure of tariffs.
For example, while the water tariff is increased to its efficient level, the relativities of the
water service charges and volumetric charges for water are not adjusted. The Water
Corporation is currently considering undertaking a tariff reform project and is engaging with
its customers through 2017 to ‘understand their needs and expectations around the price
of services'.®® The ERA has therefore included in this chapter recommendations about
principles for efficient tariff structures, to inform the Government’s future considerations of
tariff reform.

The following tariffs are currently applied for water by the Water Corporation, Aqwest and
Busselton Water (see appendix 12 for further detail):

o Residential customers pay a fixed per annum charge (the service charge) which is
capped at a uniform level state-wide under the Government’s uniform Tariff Cap
Policy; plus usage charges based on their level of water consumption.

- Different inclining block tariffs are adopted for the usage charge, depending on
whether the customer is a Water Corporation customer in metropolitan or
country areas, or an Agwest or Busselton Water customer.®* Under the Tariff
Cap Policy, the first two tiers of the usage charge are capped at a uniform level
state-wide.5?

o Non-residential customers pay the same service charge state-wide, which
increases according to the property’s meter size. Seven tiers of meter size are
applied for the Water Corporation’s metropolitan customers, and ten for the Water
Corporation’s country customers. Seven tiers are applied for Agwest and
Busselton Water’s customers. All customers pay a single tiered usage charge, but
the level of the charge varies across geographic location and water business.®®

Figure 8 summarises the Water Corporation’s water tariffs.

60 Water Corporation, Submission to the Economic Regulation Authority, March 2017, p. 73. The Water
Corporation states that the project will take into consideration the following pricing principles: simplicity;
transparency; supports water, wastewater and drainage resource management; equity; user pays.

61 An inclining block tariff structure is one where the per unit charge (in the case of water, $/kL) increases
with higher levels of consumption. For the Water Corporation’s customers, there are three tiers of
consumption in metropolitan areas and four in country areas; for Aqwest’s customers, there are four tiers;
and for Busselton Water's customers, there are six tiers. For the Water Corporation’s country customers,
the cut-off points for the four tiers are higher in the north of the state; and the $/kL charge for tiers three to
five varies depending on which of five cost classes the customer resides in.

62 For water use up to 300 KL in the south of the state, and 500 kL in the north of the state, charges are
capped at the level of charges for the same amount of water use in the metropolitan area.

63 For the Water Corporation’s non-residential customers, there are 15 different cost classes, and the level of
the usage charge varies across these cost classes.
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Figure 8 Water tariffs
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For the wastewater services supplied by the Water Corporation:

o Residential metropolitan and country customers pay a fixed per annum charge.
The level of that charge is based on Gross Rental Value (GRV) multiplied by a
wastewater charge rate per GRV dollar.®* For metropolitan services, there are two
rate in the dollar tiers. For country services, there is one rate in the dollar tier for

each of the five cost classes.

Non-residential metropolitan and country customers pay a fixed per annum charge

which varies by the number of fixtures (toilets), as well as a single tier $/kL
charge.®®* The level of charges is the same across metropolitan and country

customers.

64

GRYV is defined under the Valuation of Land Act 1978 as: “[T]he gross annual rental that the land might

reasonably be expected to realise if let on a tenancy from year to year upon condition that the landlord was
liable for all rates, taxes and other charges thereon and the insurance and other outgoings necessary to

65 There is no charge for the first 200kL per annum of discharge.

maintain the value of the land.” That is, GRV represents the annual equivalent of a fair weekly rental.
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Figure 9 summarises the Water Corporation’s wastewater tariffs.

Figure 9 Wastewater tariffs
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Source: Economic Regulation Authority

For drainage services supplied by the Water Corporation:

o In the metropolitan Declared Drainage Area,®® both residential and non-residential
customers pay a fixed per annum charge, based on GRV multiplied by a single
drainage rate per GRV dollar.®’

o Drainage services supplied by the Water Corporation in country areas are 100 per
cent funded by the operating subsidy.

Figure 10 summarises the Water Corporation’s drainage tariffs.

66 The Water Corporation’s Declared Drainage Area is the area subject to annual drainage charges. The
Water Corporation can recommend to the Minister that an area be designated a Declared Drainage Area if
the area contributes to the need for, or benefits from, a main drainage service. In the past, the Water
Corporation typically became involved in providing main drainage services in metropolitan areas where
drainage flows crossed individual local government boundaries, or where the local government requested
assistance. While metropolitan main drains are the responsibility of the Water Corporation, the local
drainage network is the responsibility of local government. The local drainage network comprises road
drainage and piped drains, and provides the link between properties and the Water Corporation’s main
drains. The Water Corporation also provides rural main drain services to Albany, Harvey, Waroona,
Roelands, Mundijong, and Busselton. See ACIL Tasman, Advice on Water Corporation’s Drainage
Charges, 16 February 2009, pp. 5-6.

67 For a metropolitan area property with a $15,000 GRV, the current drainage charge is $113.93. This
compares to the service charge for water of $250.39 and the service charge for wastewater of $629.70.
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Figure 10 Drainage tariffs
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As an overlay on the above, some customers in metropolitan and country regions — for
example, holders of a WA Seniors Card — receive tariff discounts (or ‘concessions’).%¢ The
revenue foregone due to concessions is funded by the State Government as part of the
water corporations’ operating subsidy.

In addition, the tariff revenues for many of the Water Corporation’s schemes — particularly
those in the country regions — are not sufficient to cover their efficient costs. To address
this, the State Government provides the Water Corporation a further operating subsidy for
any country loss.

The sum of the tariff revenue and the operating subsidies to cover concessions and country
losses should deliver revenue sufficient to just cover the water corporations’ efficient costs.

6.2 Efficient tariff levels

The inquiry evaluates two scenarios for each water corporation for the review period:

. a base case scenario; and
. an efficient tariff scenario.

The State Government recently announced that tariffs would increase across the board by
6 per cent in 2017-18, and that some concessions would be capped.®® This outcome

68 The following customers are eligible for concessions: holders of a Pensioner Concession, State

Concession WA Seniors or Commonwealth Seniors Health card.

69 The Hon Ben Wyatt, ‘Tariffs, fees and charges to assist in budget repair’, Media Statements, 21 June
2017. The statement announced a 6 per cent increase in water, wastewater and drainage charges for
2017-18, taking effect from 1 July 2017. A change to concessions was also announced:
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provides the anchor for the base case scenario. In the base case scenario, 2017-18
revenue for each water corporation is indexed through to 2022-23, by applying the ERA’s
forecast consumer price inflation of 1.79 per cent.”® This maintains the water corporations’
2017-18 revenue level in real terms.” In addition, each of the water corporation’s revenue
is grown by their expected rate of growth in connections.

The ERA finds that in the base case scenario, tariffs for each of the water corporations are
not efficient. That is, given forecast demand growth, the resulting revenue does not equate
to the efficient cost of service, either in 2017-18 or in the out-years.

Under the efficient tariffs scenario, the level of the water corporations’ revenue is therefore
changed to ensure they recover efficient costs and no more.

For the Water Corporation, the level of revenue is changed to remove any under- or over-
recovery of efficient costs in the metropolitan area only. This then allows for the change
that would be needed to ensure metropolitan tariffs are cost-reflective to be assessed. The
ERA has also assessed, for 2017-18 only, the effect this change in the Water Corporation’s
metropolitan revenue would have on the efficient operating subsidies for country lines of
business, given uniform tariff arrangements.

The efficiency of the Water Corporation’s revenues and operating subsidies in 2017-18 is
evaluated under the two alternate scenarios.

Forecast total revenue from tariffs and operating subsidies — under the base case tariff
scenario — can be compared to the ERA’s estimate of the efficient tariff revenue.”?  Any
divergence between the two indicates that the existing or forecast levels of tariffs are not
efficient.

For 2017-18, the ERA finds that the Water Corporation’s total revenues — derived from
estimated tariff revenues (column A in Table 27) plus income from State Government
operating subsidies (column B) — exceed the ERA’s estimates of the efficient tariff revenue

For seniors' households with Commonwealth concessions cards, the Government will continue to provide
the 50 per cent rebates for water service charges capped at $600 and local government rates capped at
$750, and a 50 per cent rebate on the underground electricity connection charge.

However, as of July 1, 2017, for households with only a WA Seniors Card, these rebates will be capped at
$100 each.

© This is the ERA’s estimate of inflation over the forward review period. All historic indexing in this report is
based on Tables 3 and 4 from Australian Bureau of Statistics, Consumer Price Index: Weighted Average
of Eight Capital Cities, Catalogue 6401.0, March 2017.

7L All indexing in this report is based on Tables 3 and 4 from Australian Bureau of Statistics, Consumer Price
Index: Weighted Average of Eight Capital Cities, Catalogue 6401.0, March 2017.

2 The efficient tariff revenue is given by the net cost of service, which is equal to the total cost of service
developed from the ERA’s Revenue Requirement Model (see section 2.1.1), less the costs associated with
commercial special agreements or other revenue.
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(column D) by $219.6 million (column E).”® Total revenues are therefore estimated to
exceed the ERA’s efficient tariff revenue by 9.7 per cent. This figure is derived as the:
. estimated total revenue of $2,480.4 million (column C);"*

o divided by the ERA’s estimate of efficient tariff revenue (or equivalently, efficient
net costs) of $2,260.8 million (column D).

Table 27 ERA'’s estimate of the Water Corporation’s operating subsidies, by line of
business, 2017-18 (nominal $ million)

Operating
Tariff revenue Ospuebr:it(ijr;g Total revenue Effirc;i\;a:;l}:riff Urtl)?/zrr ((-Jz)or jﬁg:ridoyr %I\l/fr
recovery recovery
(A) (B) © (D) (E) ()
Water 919.3 407.0 1326.2 1,406.1 -79.9 327.1
Metro 651.1 32.8 683.9 763.8 -79.9 -47.0
Country 268.2 374.1 642.3 642.3 0.0 374.1
Wastewater 953.6 93.4 1046.9 744.0 302.9 396.3
Metro 730.8 67.8 798.5 495.6 302.9 370.7
Country 222.8 25.6 248.4 248.4 0.0 25.6
Drainage 56.5 20.6 77.1 80.6 -3.5 17.1
Metro 56.5 4.3 60.8 64.3 -3.5 0.8
Country 0.0 16.3 16.3 16.3 0.0 16.3
Irrigation 0.2 29.9 30.1 30.1 0.0 29.9
Metro 0.0 0.0 0.0 0.0 0.0 0.0
Country 0.2 29.9 30.1 30.1 0.0 29.9
Total 1,929.5 550.8 2,480.4 2,260.8 219.6 770.4
Metro 1,438.3 104.9 1,543.2 1,323.7 219.6 324.5
Country 491.2 445.9 937.1 937.1 0.0 445.9
Notes Total revenue includes the value of tariff revenue and operating subsidies. Operating subsidies

are the sum of the value of revenue foregone due to concessions, plus operating subsidies to
cover country losses. Concessions include those given to pensioners, seniors and charities.

The efficient tariff revenue is equivalent to the net cost of service, which is obtained by
deducting, from the gross cost of service, the revenue from asset sales, special agreements
and ‘other’ revenue.

Under or over recovery on tariffs occurs only in the metro area. (‘Under (-) or over (+) recovery’
in the metro region = ‘Total revenue’ — ‘Efficient tariff revenue’).

There is no country over- or under-recovery, as by definition the efficient country operating
subsidy should only cover concessions plus any remaining under-recovery of efficient costs.
There are no country schemes which over-recover.

Source ERA analysis based on Water Corporation data

73 The Government operating subsidies cover the cost of concessions, and also any losses on providing
services in country areas.

7 The tariff revenue estimates for 2017-18 were developed by the Water Corporation consistent with the
base case tariff scenario. The ERA has accepted the Water Corporation’s demand growth estimates and
the tariff revenue that is implied (see section 3.2).
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The over-recovery of efficient revenue occurs because the revenues earned from
metropolitan tariffs under the base case do not balance with the metropolitan area’s efficient
costs. Metropolitan revenue in 2017-18 is estimated to be (column E in Table 27):

o for wastewater, $302.9 million higher than the ERA’s estimated efficient costs;
. for water, $79.9 million lower than the ERA’s estimated efficient costs; and
o for drainage, $3.5 million lower than the ERA’s estimated efficient costs.”

For country services, under current pricing the estimates of total revenues collected by
Water Corporation in 2017-18 from regional customers ($491.2 million) plus revenues
received through the State Government subsidies to cover concessions ($41.7 million) are
substantially less than the ERA’s estimated efficient cost of supply of $937.1 million:

o For water services, regional customers are currently charged $374.1 million
(56 per cent) less than the ERA’s estimated efficient cost of supply.

o For wastewater services, regional customers are charged $25.6 million (0.5 per
cent) less than the ERA’s estimated efficient cost of supply.

o For drainage services, regional customers pay $0 towards the $16.3 million
estimated efficient cost of supply.

o For irrigation water supply and drainage services, irrigation farmers contribute
$11.4 million towards the estimated efficient cost of supply of $41.3 million.”®

The Water Corporation receives a subsidy payment from the State Government to meet
the additional costs of supplying services to the regions.

o In 2017-18, the subsidy needed to be paid to the Water Corporation to meet the
efficient cost of regional services is estimated at $446.0 million, or 43 per cent of
the efficient cost of supply.”’

5 Stormwater WA submitted that drainage costs are not transparent, as the Water Corporation does not
report its drainage activities separately. See Stormwater WA, Inquiry into the efficient costs of tariffs of the
Water Corporation, Aqwest and Busselton Water — Submission by Stormwater Western Australia,

20 January 2017, p. 4.

The ERA has examined the actual and forecast costs and revenue of the Water Corporation for drainage
assets and services, as part of its assessment of the Water Corporation’s overall efficient revenue (Table
28). The ERA concludes that the tariffs for metropolitan drainage services, based on the current
boundaries, need to increase to cover the costs. The total net cost of drainage services to the Water
Corporation is estimated to be $80.6 million in 2017-18.

76 The estimate of efficient tariff revenue — of $30.1 million set out in Table 27 — provides the ERA’s estimate
of the efficient revenue required to cover the Water Corporation’s irrigation asset base and operating
expenditures. The amount of $30.1 million is the net cost of service, which is obtained by deducting tariff
revenue of $217,000 and other contract revenue of $11.2 million from the gross cost of service, which is
$41.3 million.

7T Re-setting charges for country services, so as to achieve levels of tariff revenue commensurate with the
efficient cost of supply, over the five year period 2018-19 to 2022-23 would require, in 2018-19:

* increasing water charges by 125 per cent;
* increasing wastewater charges by 0.5 per cent;

» setting drainage charges to recover $16.3 million (drainage services are currently provided free of
charge); and

* increasing revenues to recover the current shortfall of $29.9 million on the efficient costs of irrigation
services.

If these charges were re-set to cover costs, the cost of subsidising regional services in the country would
fall to just the $64.4 million needed to cover tariff concessions for country residents.
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Irrigation tariffs are also not cost reflective in the base case (Table 27). The majority of the
costs of irrigation services are funded through operating subsidies. The ERA in its 2013
report examined these issues in detail, finding:®

The Authority recommends that the storage charges to Harvey Water should be reduced from
$1.96 million in 2012/13 to $1.90 million in 2013/14, being limited to inflation thereafter.

If the Authority’s recommendations are implemented, there will be no need for the phase-
in operating subsidy that has been paid by the Government to the Water Corporation to
date, as a result of the ten year price path recommended by the Authority in 2007. From
2013/14 onwards, the operating subsidy will only need to provide the Water Corporation with
the costs that are attributed to public recreational use. It is estimated that recreational costs
will amount to $0.62 million (in nominal dollars) in 2013/14.

The ERA’s 2013 recommendations for irrigation charging were not adopted. Additional
work has not been undertaken for this draft report to estimate the efficiency of the irrigation
operating subsidies; these have been accepted as reflective of the State Government’s
policies.

Recommendation or finding

The Water Corporation’s forecast revenue for 2017-18, from its tariff charges and the
State Government’s operating subsidy, is estimated to exceed its efficient costs by
$219.6 million.

The main contributor to the excess is the forecast revenue earned from metropolitan
wastewater customers, which is estimated to be $302.9 million higher than the efficient
costs of the metropolitan wastewater network. This more than offsets an estimated

under-recovery of efficient costs for potable water services in the metropolitan area of
$79.9 million, and for drainage services in the metropolitan area, of $3.5 million.

For country services, under current pricing, the estimate of tariff revenues collected by
the Water Corporation, in 2017-18, is $491.2 million. This is substantially less than the
ERA’s estimated efficient cost of supply, of $937.1 million. The State Government
therefore will provide an estimated subsidy of $446.0 million to country customers,
under its Uniform Tariff Cap policy, to meet the shortfall. However, even with this
subsidy, the Water Corporation is not receiving revenue for the country regions in
excess of its costs. (Chapter 6)

6.2.1.2 Operating subsidy required for 2017-18 with efficient tariffs

The ERA has estimated the tariff revenue and operating subsidy that would have been
required in 2017-18 if tariffs in the metropolitan area recovered only the efficient costs. In
conducting the analysis, the ERA has made the following simplifying assumptions:

. The revenues earned from metropolitan and country water customers increase at
the same rate.

78 Economic Regulation Authority, Inquiry into the Efficient Costs and Tariffs of the Water
Corporation, Aqwest and the Busselton Water Board: Revised Final Report, 28 March 2013, p. 137.
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- Revenue earned from metropolitan customers for 2017-18 would need to be
11.7 per cent higher than in the base case for efficient costs to be recovered
in the metropolitan area. This increase is assumed to lead to an 11.7 per cent
increase in revenue earned from country customers.”®

- Concessions in both regions are assumed to change in proportion to the
change in revenue.®

o The revenues earned from metropolitan drainage customers would need to be 5.7
per cent higher than in the base case for efficient costs to be recovered in the
metropolitan area.

- Concessions in the metropolitan area change in proportion to this change in
revenue.®! There are no concessions in the country, as costs in these areas
are completely funded by the State Government operating subsidy.

- The country loss operating subsidy for drainage also changes in proportion to
this change in revenue.

o The revenues earned from metropolitan wastewater customers would need to be
38 per cent lower than in the base case for efficient costs to just be recovered in
the metropolitan area.

- Concessions in the metropolitan area change in proportion to this change in
revenue.®

- However, country revenue and concessions are not changed, because country
wastewater revenue is very close to being cost reflective (Table 27).8% For
completeness, an additional scenario is considered (set out in Table 28),
where the 38 per cent reduction in wastewater revenues is also applied to the
country regions. The estimates in this scenario are indicative only, as the
interaction between tariff uniformity (for non-residential customers across the
State in this case), concessions and country losses is complex.

The ERA has considered changes in the level of revenue, and hence proportionate changes
in all elements of the tariff structure. However, tariff levels could be changed in different
ways to deliver a given change in revenue. For example, a reduction in revenue could be
achieved by reducing tariffs for residential customers only, or for non-residential customers
only, or for both customer classes. These considerations would add a further overlay to the
changes adopted here.

The ERA’s analysis suggests that, if the revenue earned in metropolitan areas in 2017-18
was to cover the efficient cost of service and no more, revenue from the operating subsidy
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This assumption is based on the existence of the Tariff Cap Policy. However, tariffs are not uniform for all
water charges. For example, usage charges are different in country areas at high levels of use for
residential customers, as are usage charges for non-residential customers. However, the degree of
imprecision is not likely to be large compared to the size of the overall impacts being generated in this
scenario.

Again, this is a simplification of the likely effects, given that there are caps on concessions. The level of
concessions will not be entirely linear to the level of tariffs. However, also again, the resulting imprecision
is considered unlikely to be large.

This is a simplification of the likely effects given the caps on concessions. However, the resulting
imprecision is unlikely to be large.

Again, this is a simplification of the likely effects given the caps on concessions.

This implies some break in the uniformity of wastewater tariffs by geographic region for non-residential
customers.



Economic Regulation Authority

and over-recovery in the metropolitan area, combined, would fall from $770.4 million to
$497.9 million in 2017-18 (Table 28):

. The operating subsidy would decrease from $550.8 million to $497.9 million.

. The over-recovery from metropolitan services would decrease by $219.6 million.

Table 28 Water Corporation —estimates of total operating subsidies by line of business
under alternate cost and tariff scenarios, 2017-18 (nominal $ million)

Operating
Tariff Operating Total Efficient LREEr () & Eleslay g
revenue subsidy revenue revenue CEt () LEIEr @
recovery over-
recovery
(B) (®) (D) (E)
ERA estimates with efficient costs, but base case revenue
Water 919.3 407.0 1326.2 1,406.1 -79.9 327.1
Wastewater| 953.6 934 1046.9 744.0 302.9 396.3
Drainage 56.5 20.6 77.1 80.6 -3.5 17.1
Irrigation 0.2 29.9 30.1 30.1 0.0 29.9
Total 1,929.5 550.8 2480.4 2,260.8 219.6 770.4
ERA estimates with efficient costs and efficient tariffs (country wastewater revenue
unchanged)
Water 1026.6 379.5 1406.1 1,406.1 0.0 379.5
Wastewater| 676.4 67.6 744.0 744.0 0.0 67.6
Drainage 59.7 20.9 80.6 80.6 0.0 20.9
Irrigation 0.2 29.9 30.1 30.1 0.0 29.9
Total 1,762.9 497.9 2260.8 2,260.8 0.0 497.9
ERA estimates with efficient costs and efficient tariffs (country wastewater revenue
reduced by 38 per cent)
Water 1026.6 379.5 1406.1 1,406.1 0.0 379.5
Wastewater| 591.9 152.2 744.0 744.0 0.0 152.2
Drainage 59.7 20.9 80.6 80.6 0.0 20.9
Irrigation 0.2 29.9 30.1 30.1 0.0 29.9
Total 1,678.4 582.4 2260.8 2,260.8 0.0 582.4
Notes: As for Table 27.
Source: ERA analysis based on Water Corporation data
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The operating subsidy for water services would decrease from $407.0 million to
$379.5 million, because the increase in the operating subsidy required to cover concessions
would be more than offset by a decrease in the operating subsidy required to fund country
losses. In addition, the revenue earned from metropolitan customers would be sufficient for
the Water Corporation to be able to recover the $79.9 million shortfall in efficient costs
estimated in the base case.

The operating subsidy for wastewater services would decrease from $93.4 million to
$67.6 million in the scenario where wastewater tariffs are not changed in the country. This
is because the decrease in wastewater revenues leads to a decrease in the operating
subsidy required to cover concessions in the metropolitan area, while the operating subsidy
required to fund country concessions and country losses remains the same in this
scenario.®*

Recommendation or finding

If the revenue earned in the Water Corporation’s metropolitan area in 2017-18 was to
cover the efficient cost of service and no more, revenue from the operating subsidy
and over-recovery in the metropolitan area, combined, would fall from $770.4 million
to $497.9 million in 2017-18:

e The operating subsidy would decrease from $550.8 million to $497.9 million.

e The revenue from metropolitan services could fall by $219.6 million, while
still recovering efficient costs.

6.2.1.3 The efficient revenue and tariff path

The ERA has estimated both the base case and efficient revenue paths for the review period
2018-19 to 2022-23 (Table 29). Three factors influence the rate of growth in revenue in the
ERA’s analysis. These are the rate of growth in:

. demand;
. efficient costs; and

. inflation.

For the base case, revenue grows from its 2017-18 level at the combined rate of inflation
and demand growth. The latter varies between 3.1 per cent and 3.6 per cent per annum
over the review period. In the base case, revenue continues to exceed the efficient level of
revenue over the whole review period. The resulting total excess of revenue, over efficient
costs, is estimated to be $1.46 billion in net present value terms.

For the efficient revenue path, a ‘Po’ adjustment is made to revenue in 2018-19. This
estimates the initial reduction in revenue in 2018-19 (the first year of the review period) that
would allow revenue to grow only at the combined rate of inflation and demand growth, and

84 Where the tariff reductions are applied in the country, the operating subsidy rises (Table 28), to cover the
increased country loss (i.e. shortfall on efficient costs).
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for efficient costs to (just) be recovered. The required overall reduction in revenue in
2018-19 is 10.4 per cent.

Table 29 Base case and efficient revenue path estimates for the Water Corporation
($billion nominal and % increase over previous year)

2017-18 |2018-19 |2019-20 2020-21 2021-22 2022-23

Base case revenue path
(20183 billion) 2.480 2.565 2.643 2.730 2.823 2.925

Annual change in revenue 7.9% 3.4% 3.1% 3.3% 3.4% 3.6%

Po adjustment efficient

revenue path (2018% 2.480 2.223 2.299 2.377 2.458 2.541

billion)

Annual change in revenue 7.9% | -10.4% = 3.4% 3.4% 3.4% 3.4%
Source: ERA analysis based on Water Corporation data

In each year, annual revenues earned with the efficient revenue path remain below those
earned with the base case path (Figure 11).

Figure 11 Efficient and base case revenue path estimates for the Water Corporation
($billion nominal)
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Source: Economic Regulation Authority and Water Corporation estimates.

The ERA has also estimated both the base case and efficient revenue and tariff paths for
the metropolitan area separately for the review period 2018-19 to 2022-23 (Table 30 to
Table 32). The ERA has conducted this analysis because it has found that for 2017-18,
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revenues earned from metropolitan customers are higher than efficient costs. For the
efficient tariff path, a ‘Po’ adjustment is made in 2018-19. This estimates the initial reduction
in tariffs for 2018-19 (the first year of the review period) that would allow tariffs to grow only
at the rate of inflation thereafter, and for efficient costs to (just) be recovered.

To ensure that only efficient costs were recovered, this 2018-19 adjustment would require:
. water tariffs to increase by 4.4 per cent (Table 30);
. drainage tariffs to fall by 3.6 per cent(Table 31); and
. wastewater tariffs to fall by 41.2 per cent (Table 32).

From this adjusted level, tariffs would then be maintained in real terms for the remainder of
the review period.

Table 30 Base case and efficient revenue and tariff path estimates for the Water
Corporation, metropolitan water ($billion nominal and % increase over previous
year)

2017-18 |2018-19 |2019-20 2020-21 2021-22 2022-23

Base case revenue path
(2018$ billion) 0.684 0.708 0.733 0.759 0.786 0.814

Annual change in revenue 7.9% 3.5% 3.5% 3.5% 3.5% 3.5%

Po adjustment efficient

revenue path (2018% 0.684 0.726 0.752 0.780 0.809 0.839

billion)

Annual change in revenue 7.9% 6.2% 3.6% 3.6% 3.7% 3.7%

Annual change in tariffs 6.0% 4.4% 1.8% 1.8% 1.8% 1.8%
Source: ERA analysis based on Water Corporation data
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Table 31 Base case and efficient revenue and tariff path estimates for the Water
Corporation, metropolitan wastewater ($billion nominal and % increase over

2017-18 | 2018-19 |2019-20 2020-21 2021-22 2022-23

previous year)

Base case revenue path
(2018$ billion) 0.799 0.828 0.859 0.890 0.923 0.957

Annual change in revenue 2.0% 3.7% 3.7% 3.7% 3.7% 3.7%

Po adjustment efficient

revenue path (2018% 0.799 0.479 0.496 0.515 0.535 0.556

billion)

Annual change in revenue 2.0% -40.1% 3.7% 3.8% 3.9% 3.9%

Annual change in tariffs 0.0% -41.2% 1.8% 1.8% 1.8% 1.8%
Source: ERA analysis based on Water Corporation data

Table 32 Base case and efficient revenue and tariff path estimates for the Water
Corporation, metropolitan drainage ($billion nominal and % increase over
previous year)

2017-18 | 2018-19 |2019-20 2020-21 2021-22 2022-23

Base case revenue path
(20188 billion) 0.061 0.063 0.065 0.068 0.070 0.073

Annual change in revenue 1.9% 3.7% 3.7% 3.7% 3.7% 3.7%

Po adjustment efficient

revenue path (2018% 0.061 0.060 0.062 0.064 0.067 0.069
billion)
Annual change in revenue 1.9% -1.8% 3.7% 3.7% 3.7% 3.7%

Annual growth in level of

Source: ERA analysis based on Water Corporation data

Recommendation or finding
The Water Corporation’s tariff levels in the metropolitan area — following the recent 6.0

per cent increase for 2017-18 — are not reflective of efficient costs. Instead, to be cost-
reflective, tariff levels in the metropolitan area in 2018-19 would need to:

o for water, increase by 4 per cent;
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e for drainage, decrease by 4 per cent; and

o for wastewater, decrease by 41 per cent.

For the rest of the review period, tariffs in the metropolitan area could then remain the
same in real terms, and the Water Corporation would be able to recover its efficient
costs.

6.2.2 Efficiency of Aqwest’s tariffs and operating subsidy

The efficiency of Aqwest’s tariffs and operating subsidies are evaluated under the two
alternate tariff scenarios.

6.2.2.1 Base case

The efficient revenue requirement is given by the efficient cost of service (see Table 13 in
section 4.1 above). The total revenue requirement is reported for 2017-18 and for the five
year review period — 2018-19 to 2022-23 — in the second row of Table 33 below. It totals
$73.7 million, in undiscounted real 2016 dollars

It compares to the estimates of revenue under the base case scenario assumptions (which
provides for the actual tariffs for 2017-18, then increases at only the rate of expected
inflation thereafter). Under this scenario, the Aqwest’s current tariff revenue over-recovers
efficient costs. The average over-recovery over the review period is 10.0 per cent (Table
33). The over-recovery in 2017-18 is 16.5 per cent.

Table 33 Total revenue requirement forecasts for Agwest ($ milion nominal, except last
column)

Total of the 5 year
2017-18 | 2018-19 |2019-20 2020-21 2021-22 2022-23| review period

(real $2016)

Efficient 13.935 14.845 | 15.864 | 16.228 | 16.535 | 17.123 73,690
revenue '
Actual revenue | 16.239 16.701 | 17.197 | 17.708 | 18.234 | 18.777 81.036
Over-recovery

ofrevenuein ' 45500 | 12506 | 84% @ 91% = 10.3% | 9.7% 10.0%
the base case

(per cent)

Source ERA estimates

Recommendation or finding

Aqwest’s expected revenue in 2017-18 is estimated to exceed its efficient revenue by
$2.3 million, or by 16.5 per cent.

Inquiry into the efficient costs and tariffs of the Water Corporation, Agwest and Busselton Water —
Draft Report 85



Economic Regulation Authority

6.2.2.2 Efficient tariffs case

Under the Py efficient tariffs case, Aqwest’s tariffs are reduced in 2018-19 to recover only
efficient costs. Tariffs rise by the expected rate of inflation thereafter.

The required reduction in tariffs in 2018-19 is 7.9 per cent (Table 34). Tariffs would then
only have to rise by the rate of inflation in the subsequent years to match efficient costs over
the review period.

Table 34 Total revenue requirement forecasts for Agqwest ($ million nominal, except last
column)
NPV of the 5
2017-18 | 2018-19 | 2019-20 2020-21 2021-22 2022-23 Y4l FEVIeW
period (real
$2016)
Efficient 13.935 14.845 15.864 16.228 16.535 | 17.123 57737
revenue '
Actual revenue 16.239 15.185 15.634 16.097 16.574 | 17.067 57.737
Change in -7.9% 1.8% 1.8% 1.8% 1.8%
tariffs
Source ERA estimates

Recommendation or finding

Aqwest’s tariffs — following recent increases — are not reflective of efficient costs.
Instead, to be cost-reflective, Aqwest’s tariffs in 2018-19 would need to decline by 7.9
per cent.

6.2.3 Efficiency of Busselton Water’s tariffs and operating
subsidy

The efficiency of Busselton Water’s tariffs and operating subsidies are evaluated under the
two alternate tariff scenarios.

6.2.3.1 Base case

The efficient revenue requirement is given by the efficient cost of service (see Table 20 in
section 5.1 above). The total revenue requirement is reported for 2017-18 and for the five
year review period — 2018-19 to 2022-23 — in the second row of Table 35 below. It totals
undiscounted real 2016$ 48.5 million for Busselton Water.

It compares to the estimates of revenue made under the base case scenario assumptions
(actual tariffs for 2017-18, then increases in tariffs only at the rate of expected inflation
thereafter). Under this scenario, the current tariff revenue over-recovers efficient costs.
The average over-recovery over the review period is 13.1 per cent (Table 35). The over-
recovery in 2017-18 is 11.0 per cent.
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Table 35 Total revenue requirement forecasts for Busselton Water ($ million nominal,
except last column)

Total of the 5
year review
period (real

$2016)

2017-18) 2018-19 2019-20 2020-21 2021-22 2022-23

Efficient
revenue

Actual revenue | 10.684 | 11.166 11.503 11.901 12.439 | 13.004 54.860

9.629 9.884 10.184 10.572 11.019 | 11.422 48.527

Over-recovery
of revenue in
the base case
(per cent)

11.0% 13.0% 12.9% 12.6% 12.9% 13.8% 13.1%

Source ERA estimates

Recommendation or finding

Busselton Water’s revenue in 2017-18 exceeds its efficient revenue by $1.1 million, or
by 11.0 per cent.

6.2.3.2 Efficient tariffs case

Under the Py efficient tariffs case, Busselton Water’s tariffs are reduced in 2018-19 to
recover only efficient costs. Tariffs rise by the expected rate of inflation thereafter.

The required reduction in tariffs in 2018-19 is 11.3 per cent (Table 36). Tariffs would then
only have to rise by the rate of inflation in the subsequent years to match efficient costs over
the review period.

Table 36 Total revenue requirement forecasts for Busselton Water ($ 000’s nominal,
except last column which is real $2016 000’s)

NPV of the 5
2017-18 = 2018-19 | 2019-20 2020-21 2021-22 2022-23 YE&r revVIew
period (real
$2016)
Efficient 9.629 9.884 | 10.184 | 10572 = 11.019  11.422  38.006
revenue
Actual 10.684 = 9.892 | 10.176 | 10.518 | 10.999 | 11.503  38.006
revenue
Change in 113%  1.8% | 18% | 1.8% | 1.8%
tariffs
Source ERA estimates
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Recommendation or finding

Busselton Water’s tariffs — following recent increases — are not reflective of efficient
costs. Instead, to be cost-reflective, Busselton Water’s tariffs in 2018-19 would need
to decline by 11.3 per cent.

6.3 Efficient tariff structures

This section sets out issues relevant to the reform of tariff structures. The State Government
may wish to consider tariff structure reform for the following reasons:

. The tariff charges for the Water Corporation, Agwest and Busselton Water are
complex — simplifying certain tariff structures would be easier for customers to
understand, administratively simpler and therefore less costly for the water
businesses to implement. They might also encourage more efficient investment
decisions and resource use, if prices more closely reflect the costs of supply.

o For some services, there are tariff structures that will arguably lead to more efficient
outcomes than the tariff structures currently adopted.

Changing the levels of tariffs to make them more cost-reflective (as set out above) could,
for some water services, allow for reforms to tariff structures to be implemented without
leaving customers worse off. However, given the overall effect that tariff structure reform
would have on customers’ bills, the views of, and financial effect on, customers need to be
considered prior to any changes being made.

The Water Corporation is also of the view that, given the number and complexity of tariffs,
the ERA should recommend reforms to simplify tariff structures.®> The Water Corporation
is currently considering undertaking its own tariff reform project, for which it is engaging with
customers throughout 2017.8¢

In this context, a broader question is the degree of flexibility that the water corporations
should have to determine their own tariff structures. Price caps (in effect, the approach the
State Government currently applies to the water utilities) set specific prices for individual
services, or alternatively for a basket of services. Revenue caps set an overall revenue
requirement consistent with efficient costs, generally for the total aggregate of the
business’s activity. With revenue caps, the business may then set the prices of individual
services.

As set out in appendix 11, the current inquiry framework for reviewing and determining the
water corporations’ efficient costs and prices is unlikely to allow for a binding revenue cap
approach to be implemented. For example, there is no ability for an independent body to
ensure compliance with a revenue cap (albeit this could be managed with the State
Government via the process of estimating the efficient operating subsidy). There is also no
certainty for the water utilities as to when revenues will be re-set for the next review period.
In addition, there is no mechanism to establish ‘side controls’ to protect customers from

85 Water Corporation, Submission to the Economic Regulation Authority, March 2017, pp. 34-73. The Water
Corporation states that the project will take into consideration the following pricing principles: simplicity;
transparency; supports water, wastewater and drainage resource management; equity; user pays.

86 Water Corporation, Submission to the Economic Regulation Authority, March 2017, pp. 34-73.
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frequently changing price structures and levels. How the approach would work in
conjunction with the budget process would also need to be considered.

Another consideration is that a pure total revenue cap operates as both a ceiling and a
guarantee of revenue. It eliminates volume risk, provided that the entity retains a customer
base willing to pay higher prices if volumes decline, and provided that there are no
constraints on the firm increasing prices. More generally, in comparison with a price cap, a
pure revenue cap reduces the pressure to operate efficiently and/or to pursue increased
sales that may otherwise be efficient. Revenue caps may also bring about a high degree
of variability in consumer prices, in the absence of mechanisms to control against this.

On the other hand, when demand cannot be exactly predicted and when the tariff structure
does not perfectly align with the cost structure, a revenue cap provides more certainty than
a price cap that allowable revenues will be recovered. Put another way, it provides certainty
to the water utility that it will be able to recover its efficient cost of service, and no more
(subject to appropriate mechanisms being in place to ensure compliance with the revenue
cap). It might also enhance allocative efficiency, to the extent that the water utilities are
best placed to gauge how their customers will respond to changes in tariff structures. In
addition, the approach could reduce the costs of undertaking price reviews, by eliminating
the need to evaluate tariff structures in any inquiry processes.
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Recommendation or finding
Efficient tariffs require consideration of both the level and structure of tariffs.

e The structure of tariffs refers to the mix of different charges that make up the
total bill for each service. The water corporations’ current tariff structures are
unnecessarily complex. Developing simpler tariff structures would be less
costly for the water corporations to implement and facilitate better customer
understanding of the costs of consuming water services.

Changing the levels of the water corporation’s tariffs to make them more
cost-reflective could, for some water services, allow for reforms to tariff
structures to be implemented, without leaving customers worse off.
However, given the impact that tariff structure reform could have on
customers’ bills, the views of, and financial effect on, customers need to be
considered prior to any changes being made. The Water Corporation is
currently engaging with customers about their needs and expectations
around the price of water services. That engagement could focus on
simplifying tariff structures and aligning them with efficient costs.

How tariffs for individual services are set, and in particular the degree of
flexibility given to the water corporations to set their own tariffs, is a threshold
issue when considering tariff reform. Providing the water corporations with
more flexibility to set their own tariffs could lead to more efficient outcomes,
given that they are best placed to gauge how their customers will respond to
changes. Changing from price cap control to a revenue cap would allow the
water corporations to set tariffs for individual services, in contrast to the
current arrangements where the Minister for Water sets the price control
tariffs. However, appropriate constraints would still be required to protect
customers from bill shock and ensure the State Government's equity
objectives are met.

6.3.1 Residential water tariff structures

The current two-part tariff for water charges is recommended by the National Water Initiative
Pricing Principles and generally adopted by regulators and water businesses around
Australia (Table 37). The usage component is generally set with reference to the long run
marginal cost (LRMC) of supply, and sometimes comprises more than one tier of usage.
The fixed component is typically determined as the residual amount to be recovered after
the revenue from usage charges has been estimated, and often varies between customer
classes depending on service demands and equity considerations.®”

87 Natural Resource Management Ministerial Council, National Water Initiative Pricing Principles, 23 April
2010, p. 9.
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Table 37

Selection of residential water use tariffs across jurisdictions

Jurisdiction Tariff structure

ACT

Single fixed charge; usage — two tier inclining block tariff

New South Wales
Sydney Water, Hunter Single fixed charge; usage — single tier
Water and Local Councils

Essential Energy Single fixed charge; usage — single tier that varies by water
quality

Northern Territory Single fixed charge; usage — single tier

Queensland

Queensland Urban Single fixed charge; usage — two tier inclining block tariff; plus $

Utilities and Unity Water p/KL State Government Bulk Water charge

Local Councils Single fixed charge; usage — single tier; plus $ p/KL State

Government Bulk Water charge

South Australia Single fixed charge; usage — three tier inclining block tariff

Tasmania Single fixed charge; usage — single tier that varies by water
quality

Victoria

Metropolitan Single fixed charge; usage — three tier inclining block tariff

Regional Single fixed charge; usage — single tier, or two or three tier

inclining block tariff, depending on the water business

Western Australia

Water Corporation Single fixed charge; usage — three tier inclining block tariff
Aqwest Single fixed charge; usage — four tier inclining block tariff
Busselton Water Single fixed charge; usage — six tier inclining block tariff
Note: In New South Wales, Queensland and Victoria, the levels of fixed and usage charges are not

Source:

uniform state wide. They vary across both providers and regions. In Western Australia, the level
of the fixed charge is subject to a uniform tariff cap, as are the levels of the first two tiers of the
usage charge.

Independent Competition and Regulatory Commission, Draft Report: tariff review 2016 —
regulated water and sewerage services, September 2016, p. 56; Independent Pricing and
Regulatory Tribunal, Water Determination — Sydney Water Corporation, June 2016, p. 7;
Independent Pricing and Regulatory Tribunal, Water Determination — Hunter Water, June 2016,
p. 6; Independent Pricing and Regulatory Tribunal, Water Determination — Essential Energy,
June 2014, p. 5; Independent Pricing and Regulatory Tribunal, Water Determination — Wyong
Shire Council, May 2013, p. 6; Power Water, ‘Pricing and Tariffs’, available at:
https://www.powerwater.com.au/customers/my_account/pricing, accessed on 3 July 2017;
Queensland Urban Utilities, ‘Prices and charges 2017-18’, available at:
https://www.urbanutilities.com.au/residential/accounts-and-billing/prices-and-charges-2017-18,
accessed on 3 July; Unity Water, ‘Pricing’, available at: http://mww.unitywater.com.au/Contact-
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us/Account-charges-and-pricing-FAQs.aspx, accessed on 3 July; Redland City Council,
‘Residential Charges’, available at: https://www.redland.qgld.gov.au/info-
20235/water_billing_and_charges/535/residential_charges, accessed on 3 July 2017; SA
Water, 2017-18 pricing schedule’, available at:

https://www.sawater.com.au/ _data/assets/pdf file/0005-163895/Pricing-Schedule-2017-18.pdf,
accessed on 3 July 2017; Taswater, ‘Understanding my bill’, available at:
http://www.taswater.com.au/Your-Account/Understanding-My-Bill, accessed on 3 July 2017;
Essential Services Commission, Price Review 2013: Greater Metropolitan Water Businesses, p.
179; Essential Services Commission, 2017-18 Tariff Schedules — Yarra Valley Water,
Westernport Water, South East Water, Goulburn-Murray Water; Water Corporation, ‘“Your bill
and charges’, available at: https://www.watercorporation.com.au/my-account/your-bill-and-
charges, accessed on 3 July 2017; Agwest, ‘Residential pricing structure’, available at:
http://agwest.com.au/Customers/PricingStructure.aspx, accessed on 3 July 2017; Busselton
Water, ‘Water charges’, available at: http://www.busseltonwater.wa.gov.au/customers/water-
charges, accessed on 3 July 2017.

The ERA considers that the two-part tariff structure, with the variable charge based on the
LRMC of supplying water, should be retained.®® The Water Corporation is also of the view
that LRMC continues to represent a reasonable benchmark for the tariff for discretionary
water consumption.®

However, the ERA considers that modifications could be made to simplify the charging
regime for both customers and the water corporations. In addition to the economic
efficiency arguments set out below, simplifying the charging regime would be both easier
for customers to understand, and administratively simpler and therefore less costly for the
water businesses to implement.

This section of the report sets out the ERA’s recommendations about:
o the LRMC of water supply; and

o simplifying the charging regime by reducing the number of usage tiers.

Two-part tariffs are often applied because they allow for:

o marginal prices to be set equal to marginal cost, thereby promoting efficient
consumption and supply; and

o for the residual amount of the revenue requirement to be recovered from fixed
charges, thereby ensuring the ongoing financial viability of the business and its
investments, promoting dynamic efficiency.

Marginal cost is typically defined as the cost of supplying an additional unit of a good or
service. The concept is important in setting tariffs. Ideally, the variable component of a
tariff structure should signal the true cost of the last unit of additional consumption, because
this will promote efficient consumption and supply. If tariffs reflect the marginal cost of
supply, consumers will consume up to the point they consider the costs are equal to the
benefit they receive. This consumption signals society’s value of the resource to suppliers,
thereby indicating how to efficiently allocate factors of production to meet supply.

Conceptually, LRMC is the additional cost associated with supplying an additional unit of
demand when all factors of production are variable. LRMC can be thought of as including

88  As set out below, while the State Government has in recent times not explicitly set the mid-tier usage
charge at the LRMC of water, the current level of the charge is broadly in line with the ERA’s estimates of
LRMC.

8 Water Corporation, Submission to the Economic Regulation Authority, March 2017, p. 63.
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both capital and operating expenditure. For water supply, the relatively fixed inputs are the
capital items such as dams, desalinisation plants, pumping stations and pipeline upgrades
to accommodate such infrastructure. LRMC assumes these capital investments can be
varied so as to deliver the lowest cost water required to meet a particular demand scenario.

LRMC is likely to fluctuate over time, because it is often based on the present value of a
program of future capital expenditure. The closer (or further) capital expenditure is to (or
from) the present day, the higher (or lower) the present value of a required future
infrastructure augmentation is, due to less (or more) compound discounting (Figure 12). As
time passes and an expansion of fixed infrastructure becomes imminent LRMC will rise
towards the cost per unit of the additional supply provided.*®

The LRMC will then fall after the capital has been sunk in the asset, for a time. This is
because, with the recent augmentation, it will cost very little to add additional units of
demand.

Figure 12 Fluctuation in LRMC over time

Marginal Cost

[ Capital
expenditure

A
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Source: Economic Regulation Authority.

As an overlay, if the projects delivering new capacity become increasingly more expensive,
due to exhausting available technologies or diminishing natural resources, LRMC will trend
upward with the passage of time.

9%  Technically, the LRMC is the discounted cost of an augmentation divided by the discounted stream of
supply that it provides. Under Turvey’s approach, a ‘perturbation’ of additional demand — say one year’s
worth — is added to the base case. See R. Turvey, ‘Marginal Cost’, The Economic Journal, vol. 79, No.
314, 1969, pp.282-299. The approach considers two different demand scenarios. These costs are
calculated in two separate financial models which take the present value of a stream of capex and opex
associated with (or ‘triggered’ by) each of two, marginally different, demand scenarios. The chronological
ranking of the capex and opex associated with supply options is often predetermined on consideration of
factors such as least cost and/or risk. The time between the triggering of each project and the associated
costs is a function of existing supply and demand. The resulting difference between the present value in
each financial model is then divided by the present value of the difference in demand forecasts to arrive at
an estimate of long run marginal cost.
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Charging for marginal water supply at LRMC essentially means that it becomes possible to
meet any supply shortfall with a new water source without a significant change in the
variable consumption charges.

The Water Corporation has a model to estimate the LRMC of water supply, which was
initially developed for producing benchmark LRMC estimates for the Integrated Water
Supply System.®? In turn these estimates were considered to be an appropriate benchmark
for transitioning tariffs over time, for each band of consumption. The Water Corporation’s
LRMC estimates, as amended by the ERA, have — up to 2012 — informed the tariff tiers
(for example see Table 38).%2

Table 38 Metropolitan LRMC based residential charges in 2011-12 (June 2012 $/kL)

ERA recommendation for
_ 2011-12 (made in 2008) petalieuiBle

Lowest tier charge 1.52 1.19
Mid-tier (mean) charge 1.99 1.90
Highest tier charge 2.34 2.17

Note: Lowest and highest tier charge were at the 95™ and 5" percentiles.

Source: Economic Regulation Authority, Inquiry into Tariffs of the Water Corporation, Agwest and

Busselton Water, 14 August 2009, p. 40. Water Corporation data for actual 2011-12 tiers.
Economic Regulation Authority analysis.

Since that time, however, there have been across-the-board tariff increases. The resulting
changes in tariff levels for each tier were not informed by LRMC considerations.

The Water Corporation in recent times has used its LRMC model as a tool to support
strategic decision making, rather than to inform efficient tariff pricing.®® This is an important
distinction of application. The Water Corporation’s model incorporates fairly specific
parameters, options and constraints that take technical realities and risks into account. This
makes it more suitable for strategic decision making. Specifically, the scenario analysis in
the Water Corporation’s model is mainly focussed on supply or inflow outcomes, rather than
demand scenarios.

For this inquiry the ERA has developed a simplified version of the Water Corporation’s
LRMC model. The objective is to assess the effect of numerous demand (rather than inflow)
scenarios. The distribution of LRMC estimates resulting from demand are of interest,
because it allows the probability of different levels of future demand to be mapped to
different future LRMC scenarios, and their probability of occurring. For example, extreme
levels of consumption can be matched with the more extreme LRMC of supply estimates.
This information can assist in associating various bands of water usage with various levels
of LRMC. This can aid in the structuring of tariffs. The trend in LRMC over time is also
useful information when formulating the tariff structure.

91 Economic Regulation Authority, Inquiry into the Efficient Costs and Tariffs of the Water Corporation,
Aqwest and Busselton Water, 28 March 2013, p. 67.

92 The ERA recommended that the tariff tiers be transitioned towards the LRMC estimates over the period
2012-13. See Economic Regulation Authority, Inquiry into Tariffs of the Water Corporation, Aqwest and
Busselton Water, 14 August 2009, p. 24 and p. 40.

9 Correspondence from Water Corporation (WC8), ‘Long Run Marginal Cost notes for 2016-17 ERA Inquiry’,
received 21 February 2017.
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As set out in further detail in appendix 4, the ERA has used its LRMC model to simulate
demand scenarios under three discrete settings — conservative, optimistic and middle.
The conservative scenario assumes high population growth, no inflow and no change in
consumption per capita (that is, there is more risk for future adequate water supplies). The
optimistic scenario assumes low population growth, high inflow and low consumption per
capita projections (that is, there is less risk for future adequate water supplies). The middle
scenario assumes average population growth, the Indian Ocean Climate Initiative 3 based
inflow and an average level of consumption per capita (mid-point risk).%

Inflow assumptions have a major impact on both the level and dispersion of estimates. The
use of conservative demand (high) and supply (low inflow) forecasts may result in
excessively high LRMC estimates. This produces lower risks in terms of higher than
expected expenditure, tariffs and severity of water restrictions, but has social costs in terms
of forgone economically efficient consumption. An overly optimistic demand (low) and
supply (high inflow) forecast may result in excessively low LRMC estimates. In turn, this
may encourage excessive consumption which increases the likelihood of expensive supply
projects being bought forward, more severe water restrictions and more rapid increases in
tariffs.

In the current context of a drying climate, the zero inflow scenario appears to be the most
appropriate in order to avoid increases in the likelihood of severe water restrictions and
rapid increases in LRMC-based tariffs. Accordingly, for the ERA best estimates, all three
scenarios are modified to use the zero inflow assumption.

The current outlook for population growth appears subdued on the basis of easing economic
conditions. Perth consumption per capita has been declining in recent years, but is still
fairly high relative to other Australian cities. For these reasons the middle demand scenario
in between conservative and optimistic is considered to be the most likely. The ERA’s best
estimates are therefore based on an average of the three (zero inflow modified) scenarios,
in order to better reflect the mean outcome.

Table 39 compares the resulting ERA best LRMC estimates to 2015-16 usage charges and
also those recommended for 2015-16 by the ERA in its 2012 inquiry (see appendix 4 for
more detail).

As a general rule, the usage charge for the highest usage tier should not be set above the
highest estimate of the LRMC of water supply. However, there can be grounds for doing
so under certain approaches to dealing with uncertainty and risk. Dealing with uncertainty
and risk is a key element of efficient tariffs. There are various approaches to dealing with
this.

For example, the long run marginal cost analysis reported above accounted for uncertainty
about likely future costs of water supply by examining three scenarios — based on optimistic,
medium and conservative water inflow outcomes.

94 Based on the average of firstly, the lowest Water Corporation LRMC model consumption per capita
projections, and secondly, constant consumption at current level projections.
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Table 39 Comparison of metropolitan LRMC based residential charges (2015-16 $/kL)

ERA recommendation

2SI S IEE for 2015-16 (made in  ERA best estimate

Usage band

charges 2012)
Highest tier charge 2.99 3.11 3.60
Mid-tier (mean)
charge 2.11 2.06 2.32
Lowest tier charge 1.59 1.49 0.97
Note: 2015-16 service charge is as at 26 June 2017 — charges changed on 1 July 2017. Usage
bands for the 2012 inquiry were the 90" and 10" percentiles; usage bands for the ERA best
estimate are the 95" and 5™ percentiles. ERA best estimate values are in forecast $2018.
Source: Water Corporation website: https://www.watercorporation.com.au/my-account/your-bill-and-

charges viewed on 26 June 2017. Economic Regulation Authority, Inquiry into the Efficient
Costs and Tariffs of the Water Corporation, Aqwest and the Busselton Water Board: Revised
Final Report, 28 March 2013, p. 69. Economic Regulation Authority analysis.

Beyond that, it is possible to apply options theory to pricing. In contrast to the net present
value condition imposed under traditional regulatory building block pricing frameworks,
options theory seeks to recognise that there is additional value in the options embedded in
corporate actions. For water pricing, this could be by allowing usage tariffs above the
highest estimate of the LRMC of water supply, in order to capture the value associated with
the option of deferring a capital investment (for example, in a new desalination plant).®®
There is value in the option of deferring the investment, because it may ultimately prove to
be unnecessary.

Options theory could therefore provide a rationale for the level of the usage charge to be
above the highest estimate of the LRMC of water supply. The ERA is however not aware
of the approach having been implemented by water utility regulators in Australia to date.

6.3.1.2 Simplifying the number of usage tiers

The current tariff structure for residential water users includes multiple tiers for the usage
charge. Inthe metropolitan area there are three tiers and in country schemes there are four
tiers for the Water Corporation and Aqwest’s customers, and six for Busselton Water's
customers (Table 40).

The per kL charge recommended by the ERA for each of the Water Corporation’s usage
tiers has in the past been estimated as follows:

e In 2004, it was recommended that the first tier be set at the lower estimate of LRMC
and the second tier be set at the upper estimate of LRMC.% The range of LRMC
estimates was based on different assumptions about source development plans.

e In 2008, it was recommended that the first tier be set at the lower estimate of LRMC
and the second tier be set at the upper estimate of LRMC. It was recommended
that the third tier be set at the tariff level that is likely to achieve the same amount of
water savings as two day per week sprinkler restrictions.

¢ In 2012 it was recommended that the first tier be set at the lower estimate of LRMC;
the second tier at the central estimate of LRMC; and the third tier at the upper

9 Tariffs would then fall below LRMC after the capital investment had taken place.
9%  Only two tiers were recommended by the ERA in this inquiry.
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estimate of LRMC. Three estimates of LRMC were derived, recognising the
uncertainty surrounding the estimation of LRMC.

The levels of the Water Corporation’s country charges for each tier have been set on various
different bases, due to practical difficulties with estimating the LRMC of water in country
regions.” Broadly however, the levels of country charges for tiers not subject to the State
Government’s Tariff Cap Policy have been loosely based on the direct cost of water supply
in the different country schemes.

Table 40 Current tiers for water usage charges — the Water Corporation, Aqwest and
Busselton Water

Customer group Consumption thresholds for tiers

Water Corporation | e« 0-150kL
Metropolitan e 151-500kL
e >500kL

Water Corporation | Each country scheme is placed in 1 of 5 cost classes — each cost class has
Country different $/kL charge

Within cost class, $/kL increases across 4 tiers. Definition of the tiers varies
by location:

0-150kL (south), 0-350KL (north)
151-300kL (south), 351-500kL (north)
301-550kL (south), 501-750kL (north)
>550kL (south), >750kL (north)

$/kL in first and second tiers must be no more than $/kL for equivalent
metropolitan customers

Agwest Increases across 4 tiers:
e 0-150kL

e 151-350kL

e 351-500kL

e > 500kL

Highest usage charge capped at the highest usage charge for Water
Corporation metropolitan customers

Busselton Water Increases across 6 tiers:
o 0-150kL

e 151-350kL

e 351-500kL

e 501-700kL

e 701-1000

e >1000kL

Highest usage charge capped at the highest usage charge for Water
Corporation metropolitan customers

Source: Water Corporation, Submission to the Economic Regulation Authority, March 2017, p. 79.

97 ERA, Final Report: Inquiry on Country Water and Wastewater Pricing in Western Australia, 23 June 2006,
p. 19.
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Economically efficient usage charges

On economic efficiency grounds, a single usage tier is preferable to multiple usage tiers. A
single tier set at LRMC will ensure that the price for marginal water use is set at the LRMC
of water. Where there are multiple tiers, a household’s marginal use of water may fall in a
consumption tier which has a per KL price that is either higher or lower than the LRMC of
water.

The National Water Initiative pricing principles set out that, on economic efficiency grounds,
the usage charge should comprise only a single usage charge.®

The Productivity Commission has also found that the volumetric component of two-part
tariffs is distorted by the prescription of inclining block tariffs, which create inefficiencies and
inequities.*® It considers that inefficiencies are created because inclining block tariffs result
in water consumed in some of the tiers being priced above or below LRMC.1 [t considers
that inequities are created because large households, with higher essential needs than
small households, are disadvantaged.’®® It argues that substantial efficiency gains are
available from no longer prescribing inclining block tariff structures.?

Freebairn argues that the market model for efficient allocation requires a single price for all
water uses, unless there are different marginal costs of supply.1® As set out in appendix 12,
Freebairn finds that if marginal costs are increasing — specifically, where marginal costs are
above average costs — a single usage charge allows the water utility to recover its efficient
costs, hence promoting efficiency.1%

The National Water Initiative pricing principles do however acknowledge that more than one
tier is sometimes adopted for policy reasons.’® As can be seen in Table 37, each
State/Territory currently varies as to whether there is a single usage charge or inclining
block tariffs — and if inclining block tariffs are adopted, whether two or three tiers are
applied. The maximum number of tiers adopted in other jurisdictions is three.

Affordable water for non-discretionary use

A common policy objective is to ensure that water for non-discretionary use is available to
all households at an affordable price. For this reason, the current State Government policy
provides for a lower volumetric water charge for residential customers with relatively low
usage (of less than 150 KL of water use, or less than 350 kL in the north of the State — with
the 200 KL difference in the tier threshold reflecting the hotter climate in the north).

9% Natural Resource Management Ministerial Council, National Water Initiative Pricing Principles, 23 April
2010, p. 10.

9 Productivity Commission, Australia’s Urban Water Sector: Inquiry Report Volume 1, No. 55, 31 August
2011, p. 161.

100 bid, p. 161.

101 |pid, p. xxvii.

102 pid, p. 160.

103 J, Freebairn, ‘Some emerging issues in urban water supply and pricing’, Economic Papers, vol. 27, No. 2,
June, 2008, pp. 184-193.

104 |bid, pp.184-193. The ERA’s analysis suggests that the LRMC of water is likely to be rising over time, but
is not yet higher than average costs.

105 Natural Resource Management Ministerial Council, National Water Initiative Pricing Principles, 23 April
2010, p. 10.



Such an approach also recognises that the service charge is fixed, with households
consuming lower volumes paying relatively more in average cost terms than large volume
households. Very large volume households are often likely to be wealthier, with large
gardens. Very low volume households are more likely to be utilising water only for their
non-discretionary needs, and may be those less able to afford water services. Providing
more than one tier in an inclining block can work to reduce the average cost of water for
households that use a low volume of water.

The ERA has previously found that charging lower tariffs for a level of water use regarded
as non-discretionary is probably only partly effective in providing affordable access to an
essential requirement for water.1°® This is because water businesses do not typically have
information on the number of occupants in a household, which means that the level of usage
below which the low price applies is an arbitrary threshold — arbitrary because the single
largest determinant of non-discretionary household water use is the number of
occupants.t0’

The low price on the first 150 kL of water use may also make it necessary to charge a higher
usage price for higher levels of water use and/or to increase the service charge, both of
which would be likely to penalise large families.'®® Put another way, because the discount
on the usage charge goes not only to low volume customers but to all customers, the
reduction in revenue (relative to if no discount was applied) can be large — this revenue
shortfall needs to be balanced somehow.!®® If the revenue shortfall is made up by
increasing the service charge, the total combined impact of the low usage discount and the
increase in the service charge may imply that water bills for low water usage customers are
not significantly different from the bill outcome if no low usage discount was applied.*°

Further, charging lower tariffs for a level of water use regarded as non-discretionary is a
departure from LRMC pricing and therefore has implications for the efficient use of water.!*
Even for households consuming relatively small qualities of water — which may generally be
regarded as for non-discretionary use — usage charges at levels of LRMC would provide
signals as to the value of water. This would play a role in driving household investment in
water-efficient appliances and fittings.*2

Encouraging customers to save water

One rationale for adopting a third tier, or more higher tiers, is to manage demand for
water by making high use households pay more per kL of water.

It was for this purpose that, following the 2005 inquiry, the State Government decided to
retain a tariff at a level that was almost twice as high as the (then) estimate of LRMC for

106 Economic Regulation Authority, Final Report: Inquiry on Urban Water and Wastewater Pricing,
4 November 2005, p. 40.

107 |pid, p. 40.
108 |pid, p. 40.

109 Economic Regulation Authority, Final Report: Inquiry into Tariffs of the Water Corporation, Aqwest and
Busselton Water, 14 August 2009, p. 34.

110 |hid, p. 34.

111 Economic Regulation Authority, Final Report: Inquiry on Urban Water and Wastewater Pricing,
4 November 2005, p. 40.

112 |pid, p. 40.



residential usage above 950 kL per year.!®* However, as noted above, on economic
efficiency grounds, the only rationale for charging above the highest estimate of the LRMC
of water supply is to achieve the explicit objective of deferring a capital investment (that may
ultimately prove unnecessary).

Whether adopting a higher usage tier actually deters higher levels of water use is also an
open guestion. A large body of economic literature finds the responsiveness of residential
water demand to changes in price to be low in the short run, but higher in the long run.*4
The ERA has also found that there is uncertainty as to the effects of seasonal pricing on
demand (particularly in the presence of water restrictions). Demand elasticity is generally
greater in the long run than the short run, because households take time to change their
consumption habits.'*®

On the other hand, the economic literature also finds that non-price approaches to
managing water demand, especially water restrictions, lead to economic inefficiencies, are
inequitable and unpopular, and place an unnecessary administrative burden on water
utilities. 1

These issues were considered by IPART when it introduced a two tiered usage charge for
Sydney Water in 2005, and then moved to a single tiered usage charge in 2008 (Box 2).1/
IPART noted that it introduced the two tiered usage charge when Sydney was in the middle
of a drought, and reducing water use was a high priority — but that by 2008, water was
deemed unlikely to be scarce in the short to medium term.*® It therefore moved to a single
tiered usage charge for Sydney Water from 2008.

113 Economic Regulation Authority, Inquiry into Tariffs of the Water Corporation, Aqwest and Busselton Water,
14 August 2009, p. 35.

114 Price elasticity estimates were generally found in the range of zero to 0.5 in the short-run and 0.5 to unity
in the long-run. See Hoffman and Worthington, ‘An empirical survey of residential water demand
modelling’, Journal of Economic Surveys, vol. 22(5), 2008, p. 16.

115 Economic Regulation Authority, Final Report: Inquiry on Urban Water and Wastewater Pricing,
4 November 2005, p. 33.

116 Hoffman and Worthington, ‘An empirical survey of residential water demand modelling’, Journal of
Economic Surveys, vol. 22(5), 2008, p. 16.

117 IPART, Final Report and Determination — review of prices for Sydney Water Corporation, 2008, p. 91.
118 |pid.
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Box 2 - IPART’s considerations of two tiered usage charges!®

IPART found that the outcomes of a two tiered inclining block tariff were mixed. IPART
found that a two tiered inclining block tariff had the following pros:

It may be an effective tool for curbing usage when water is in short supply,
because it can provide an equitable way to reflect the scarcity value of water.
Setting a higher charge for discretionary water uses is likely to produce a more
significant demand reduction than setting a higher charge for non-discretionary
uses, because demand for the former is likely to be more elastic than demand
for the latter. However, IPART noted that discretionary water use is also
targeted by water restrictions, meaning that an inclining block tariff is likely to
have less impact on discretionary water use than if it was applied in isolation.
It may be desirable from a social equity perspective if low income households
pay a relatively low charge to meet basic water needs, while high income
households pay a relatively high charge to meet discretionary needs.

IPART found that a two tiered inclining block tariff had the following cons:

It could result in larger households incurring a higher charge to meet their basic
water needs, with smaller households paying a lower charge to meet their
discretionary needs. This is because tiers are generally set on a per household
basis rather than a per capita basis, so the relatively high and low prices are
unlikely to accurately target discretionary and non-discretionary uses,
respectively.

It could also result in socially inequitable outcomes because large, low income
households will not be protected from high prices, while small, high income
households will. (To address this, IPART had set the consumption level at
which the higher usage charge started applying at 400kL per annum; and low
income households with six or more occupants were made eligible for a rebate
of up to $40 per annum if they consumed more than 400kL per annum.)

It may result in some customers changing their consumption behaviour in
response to the higher tier price, even if they are low water users. If the Tier 2
price is set too high, it may have the unintended consequence of causing some
customers (particularly vulnerable customers) to restrict their basic usage
beyond what is necessary to avoid paying the higher price.

It is less efficient than a single usage charge (set at the marginal cost of supply)
because it results in at least some consumption being priced at a level either
above or below marginal cost. Setting usage charges at the marginal cost of
supply represents the sacrifice that society makes in producing this product over
others. This is also known as the opportunity cost. It signals to consumers the
costs imposed (or avoided) if they increase (or reduce) their consumption by a
small amount.

119 |pid, p. 91.
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The ERA’s recommendation

In principle, the ERA considers that — on economic efficiency grounds — a single usage tier
is preferable to multiple usage tiers. The evidence that inclining block tariffs deliver equity
objectives or help to conserve water is mixed, at best. Simplifying the charging regime
would be easier for customers to understand. It would be administratively simpler and
therefore less costly for the water businesses to implement.

Moving from multiple usage tiers to a single usage tier would however have an effect on
customers’ bills, which needs to be quantified and considered.

Conceptually, removing the discount for the first 150kL of consumption would increase the
revenue earned from water use charges, which should provide scope to reduce the level of
the service charge. While removing the uplift for consumption above 500kL would reduce
the revenue earned from water use charges, this would not be by the same quantum as the
increase in revenue earned from removing the discount'?® — hence, the net effect should
be to reduce the level of the service charge.

In the 2008 inquiry, the ERA found that applying a discount for the first 150kL of water
consumption leaves very low water users worse off, but low to medium water users better
off.2! If the metropolitan water usage charge in 2009-10 had been set at a flat rate of $0.84
per kL, the service charge would have been $196.122 Applying a discount of 50 per cent to
water usage up to 150kL per year (i.e. applying a charge of $0.42 per kL) increased the
service charge by $37 (from $196 to $233).12> The ERA found that the net outcome was
that customers using:'

o less than 89KL per year would be in a worse financial position from having the 50
per cent discount;

o between 89kL and 150kL per year would benefit by up to $26 from having the 50
per cent discount; and

o more than 150kL per year would benefit by $26 from having the 50 per cent
discount.

In previous inquiries, the ERA has recommended that — to avoid bill shock from moving
away from having a low price for the first 150kL of water use — price increases over time
should be smoothed, by limiting the amount of the price increase in any one year.’>® The

120 This is because all customers receive the discount for their first 150kL of water consumption, whereas only
a smaller subset face the higher per kL charge associated with water consumption over 500 kL. In the
2008 inquiry, it was found that only 7 per cent of total water sales in the metropolitan area are above
500 KkL/year. See Economic Regulation Authority, Final Report: Inquiry into Tariffs of the Water
Corporation, Aqwest and Busselton Water, 14 August 2009, p. 35.

121 |pid, p. 34.
122 |pi,
123 |pig,
124 |pi,

125 Economic Regulation Authority, Final Report: Inquiry on Urban Water and Wastewater Pricing, 4
November 2005, pp. 41-43. In that inquiry, the customer groups highlighted as being most affected were
tenants and seniors. As noted above, pensioners are the only group of customers who receive a
concession on the first tier of water consumption. See Economic Regulation Authority, Final Report:
Inquiry into Tariffs of the Water Corporation, Aqwest and Busselton Water, 14 August 2009, p. 46. In that
inquiry, the ERA considered the effects on low volume customers and households with large families,
finding that a three year transition period would benefit households with large families and leave low
volume customers indifferent (compared to an immediate transition).
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current inquiry has also found that wastewater tariffs should be decreased — this could
partially or fully offset the effect on customers’ bills of moving towards higher water usage
charges.

Moving from multiple usage tiers to a single usage tier would also have implications for the
way in which the State Government’s uniform Tariff Cap Policy could be implemented. This
issue is discussed below.

The ERA recommends that the views of, and financial effect on, customers be considered
prior to any changes to the current tariff structure being made, along with the approach to
transition required to avoid bill shock. The Water Corporation notes that it is currently
engaging with customers about tariffs, as part of a prospective tariff reform project.12

The ERA also recognises that the State Government may wish to adopt more than one
usage tier because it has objectives that are broader than encouraging economic efficiency.
The manner in which broader policy objectives are achieved is a matter for the State
Government.

However, if a lower tier of water use based on a low consumption level is retained, the level
of the charge for that tier could be informed by the ERA’s lower estimate of the LRMC of
water supply. If a higher tier of water use based on a high consumption level is retained,
the level of the charge for that tier could be informed by the ERA’s highest estimate of the
LRMC of water supply. This would create some link between tariffs for the higher and lower
usage tier and cost.

Recommendation or finding

The Water Corporation’s residential water tariffs have three usage tiers for metropolitan
customers and four usage tiers for country customers. Agwest’s residential water tariffs
have four usage tiers and Busselton Water’s residential water tariffs have six usage tiers.
A single usage tier is preferable to multiple usage tiers because it promotes economic
efficiency, by signalling the cost of new water supplies. However, the effect on customers’
bills and implementation of the Uniform Tariff Cap policy would need to be considered
prior to any reduction in the number of usage tiers. If the effect on customers’ bills is
found to be substantial, consideration would need to be given to how to phase in any
changes in order to avoid bill shock.

The ERA recognises that the State Government has objectives for water pricing that are
broader than just efficiency objectives, and that three usage tiers may therefore continue
to be adopted in the metropolitan area. The ERA has developed a lower, mean and
upper estimate of the Long Run Marginal Cost of water that can be used to inform the
level of tariffs for the three metropolitan usage tiers, as follows, in 2017 18 dollars:

e Lower estimate: $0.97/kL, compared to $1.68/kL currently;
e Mean estimate: $2.32/kL, compared to $2.24/kL currently; and

e Higher estimate: $3.60/kL, compared to $3.17/KkL currently.

126 Water Corporation, Submission to the Economic Regulation Authority, p. 63 and p. 73.
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Water service charges for metropolitan customers should continue to be set to recover
the residual revenue requirement after revenue from the usage charge has been taken

into account.

6.3.2 Residential wastewater tariff structures

The same broad principles of efficient tariffs apply for wastewater as for water — that is,
cost-reflective pricing is important for the financial viability of water utilities and for efficient
use of wastewater services.'?’

In principle the efficient tariff structure for residential wastewater customers is a two-part
tariff. However, in practice there are challenges in cost-effectively and reliably measuring
the amount of wastewater that a household discharges. This has meant that two-part tariffs
for residential customers have tended not to be adopted.?8

Different tariff structures are adopted instead. These include fixed charge approaches
(based on GRYV, average costs or other metrics) and volumetric charges.'® While all of
these tariff structures meet the objective of allowing the water utility to recover its efficient
costs of supplying wastewater services, they each have different implications for the
contribution of different customer groups to the recovery of those costs.

Around Australia volumetric charging for wastewater is currently only applied in Victoria and
Queensland, as part of a two-part tariff (Table 41). Tariffs based on a single fixed charge
are more common. In Western Australia, the fixed charges paid by the Water Corporation’s
residential metropolitan and country wastewater customers are based on GRV multiplied
by a rate in the dollar. South Australia is the only other jurisdiction that adopts the
GRV-based approach.

127 NERA, Setting Efficient Tariffs for Wastewater Infrastructure, 25 March 2013, p. 1.

128 productivity Commission, Australia’s Urban Water Sector: Inquiry Report Volume 1: No. 55, 31 August
2011, p. 142.

129 The GRYV of a property is the value ‘the land might reasonably be expected to realise if let on a tenancy
from year to year upon condition that the landlord were liable for all rates, taxes and other charges thereon
and the insurance and other outgoings necessary to maintain the value of the land’ (Valuation of Land Act
1978).
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Table 41

Residential wastewater tariffs across jurisdictions

Jursdieion T sicure

ACT Single fixed charge
New South Wales Single fixed charge
Northern Territory Single fixed charge
Queensland Mix of:
¢ Single fixed charge
¢ Single fixed charge; plus usage charge (calculated by
multiplying the variable sewage price by the sewage
disposal volume — the sewage disposal volume is
calculated as a proportion of the water that enters the
property through the water meter)
South Australia Rate in the dollar applied to the value of the property
Tasmania Single fixed charge
Victoria Mix of:
¢ Single fixed charge
¢ Single fixed charge; plus usage charge (calculated by
multiplying the variable sewage price by the sewage
disposal volume — the sewage disposal volume is
calculated based on metered water use multiplied by a
discharge and a seasonal factor)
Western Australia Rate in the dollar applied to the value of the property
Note: In New South Wales, Queensland, South Australia and Victoria, the level of charge/rate in the
dollar is not uniform state wide — it varies across providers and/or regions.
Source: Independent Competition and Regulatory Commission, Draft Report: tariff review 2016 —

regulated water and sewerage services, September 2016, p. 45; Independent Pricing and
Regulatory Tribunal, Water Determination — Sydney Water Corporation, June 2016, p. 19;
Independent Pricing and Regulatory Tribunal, Water Determination — Hunter Water, June 2016,
p. 16; Independent Pricing and Regulatory Tribunal, Water Determination — Essential Energy,
June 2014, p. 20; Independent Pricing and Regulatory Tribunal, Water Determination — Wyong
Shire Council, May 2013, p. 17; Power Water, ‘Pricing and Tariffs’, available at:
https://www.powerwater.com.au/customers/my_account/pricing, accessed on 3 July 2017;
Queensland Urban Utilities, ‘Prices and charges 2017-18’, available at:
https://www.urbanutilities.com.au/residential/accounts-and-billing/prices-and-charges-2017-18,
accessed on 3 July; Unity Water, ‘Pricing’, available at: http://www.unitywater.com.au/Contact-
us/Account-charges-and-pricing-FAQs.aspx, accessed on 3 July; Redland City Council,
‘Residential Charges’, available at: https://www.redland.gld.gov.au/info-
20235/water_billing_and_charges/535/residential charges, accessed on 3 July 2017; SA
Water, 2017-18 pricing schedule’, available at:

https://www.sawater.com.au/ _data/assets/pdf file/0005-163895/Pricing-Schedule-2017-18.pdf,
accessed on 3 July 2017; Taswater, ‘Understanding my bill’, available at:
http://www.taswater.com.au/Your-Account/Understanding-My-Bill, accessed on 3 July 2017;
Essential Services Commission, Price Review 2013: Greater Metropolitan Water Businesses, p.
191; Essential Services Commission, 2017-18 Tariff Schedules — Yarra Valley Water,
Westernport Water, South East Water, Goulburn-Murray Water; Water Corporation, “Your bill
and charges’, available at: https://www.watercorporation.com.au/my-account/your-bill-and-
charges, accessed on 3 July 2017; Agwest, ‘Residential pricing structure’, available at:
http://agwest.com.au/Customers/PricingStructure.aspx, accessed on 3 July 2017; Busselton
Water, ‘Water charges’, available at: http://www.busseltonwater.wa.gov.au/customers/water-
charges, accessed on 3 July 2017.
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Allocating cost recovery among households according to their contribution to
costs

The economic efficiency benefits of two-part tariffs are set out in section 6.3.1.1. Broadly,
two-part tariffs promote efficiency because they allow for:

o marginal prices to be set equal to marginal cost, thereby promoting efficient
consumption and supply; and

o the residual amount of the revenue requirement to be recovered from fixed
charges, thereby ensuring the ongoing financial viability of the business and its
investments, promoting dynamic efficiency.

For wastewater, the volumetric component of a two-part tariff would apply to the Kkilolitre of
wastewater discharged, and the fixed charge would be set to recover the residual amount
of the revenue requirement. This is the tariff structure that is currently applied for non-
residential wastewater customers.

However there is a barrier to implementing two-part tariffs for residential wastewater, due
to the cost of implementing volumetric charges. The Productivity Commission finds that
while the variable costs of wastewater can be considerable, giving rise to a possible
efficiency case for volumetric charging, it would require separate wastewater metering
which is likely to be prohibitively expensive.®*° It recommends that utilities are best placed
to weigh up the costs and benefits of implementing volumetric charging.*3!

In the absence of wastewater metering, proxies could be used to estimate the volume of
wastewater a household discharges. As set out in Table 41, this is the approach adopted
for calculating volumetric charges in Victoria and Queensland. In Victoria, wastewater
disposal volume is calculated based on metered water use, which is multiplied by a
discharge factor and a seasonal factor. In Queensland, wastewater disposal volume is
calculated as a proportion of the water that enters the property through the water meter.

In applying water use as a proxy, the fact that some households water their gardens and fill
their pools while others do not — meaning that the ratio of water supplied to water returned
to the wastewater system varies across consumers — might need to be taken into account.
This is potentially a bigger consideration in Western Australia than other jurisdictions, given
the high average percentage of outside water use (around 40 per cent of residential water
use, compared to, for example, around 10 per cent in Victoria),'*? and the resulting
variability of outside water use between customers in Western Australia.

There is also a question as to whether volumetric charging for wastewater would actually
affect households’ decisions about how much wastewater to discharge, given that they
cannot choose whether to discharge water or not, once it has been consumed.

On balance, the cost of implementing a two-part tariff for residential wastewater customers
may outweigh any efficiency benefits.

130 Productivity Commission, Australia’s Urban Water Sector: Inquiry Report Volume 1, No. 55, 31 August
2011, p. 142.

131 |bid, p. 143.

132 Water Corporation, Perth Residential Water Use Study, 2008-09, p. 6; K. Gan and M. Redhead,
Melbourne Residential Water Use, June 2013, p. 16.



Alternative ways to allocate cost recovery among customers

If two-part tariffs are not adopted, a fixed per household charge is the alternative.’** There
are two bases that are generally considered for determining the level of the fixed charge a
household faces.

The first of these, and the approach that is currently adopted in Western Australia, is to
allocate cost recovery according to capacity to pay. GRV is used as the proxy for capacity
to pay.

The perceived strength of the GRV-based wastewater charge is that it results in lower
charges for those with lower capacity to pay.

However, in previous inquiries the ERA recommended moving away from GRV-based
wastewater charging because:***

o the ERA has not been aware of reliable evidence to support the view that there is
a strong correlation between property values and income;

o it is not an effective or well-targeted approach to charging on the basis of capacity
to pay; and

. there are administrative costs to the Water Corporation, estimated at $3 million to
$4 million per year in 2012.

A recent study by Fogarty et al found that GRV property based charging over-estimates the
capacity to pay of those on low incomes (that is, household incomes below around $80,000
per annum).®*> While there is generally a positive correlation between property GRV and
household income, this relationship breaks down at the lowest and highest household
income levels.13¢

An alternative to allocating cost recovery among households is for all households to
contribute an equal amount, for example, by setting the fixed charge at the level of average
per household cost. This approach would be administratively simple to implement and
could be considered equitable, in the sense that all customers contribute an equal amount.
However, it has been found that those with lower capacity to pay would, on average, pay
more than under a GRV-based charging arrangement.*®’

133 There might also be efficiency arguments in favour of fixed charges — namely that because wastewater
transmission and distribution networks account for a significant proportion of the total cost of supplying
wastewater services, this tends towards applying some form of fixed charge. The Productivity
Commission finds that because distribution network costs are driven by the number of customers, not the
volume of wastewater, a fixed charge per connection is appropriate (Productivity Commission, Australia’s
Urban Water Sector: Inquiry Report Volume 1, No. 55, 31 August 2011, p. 149). Fogarty et al also argue
that, to the extent that fixed costs are the primary driver of overall wastewater service cost, reliance on a
volumetric charge could be seen as reducing the link between costs and customer service charges
(Fogarty, J., et al., Wastewater service charges in Western Australia: there is no equity-efficiency trade-off,
February 2017, p. 15).

134 Economic Regulation Authority, Inquiry into the Efficient Costs and Tariffs of the Water Corporation,
Aqwest and Busselton Water, 2012, p. 6.

135 Fogarty, J., et al., Wastewater service charges in Western Australia: there is no equity-efficiency trade-off,
February 2017, p. 4.

136 |bid, p. 4 and p. 8. There could however be a stronger relationship between GRV and wealth, as opposed
to income. The ERA has not investigated the relationship between GRV and wealth at this time.

137 |bid, Wastewater service charges in Western Australia: there is no equity-efficiency trade-off, February
2017, p. 16.



These effects could however be reduced if wastewater tariffs were decreased, in line with
the ERA’s findings that wastewater revenues in the metropolitan area currently substantially
exceed efficient costs. Based on the efficient metropolitan costs, the ERA estimates that
the average cost per available residential wastewater service would be around $562 per
annum, and for non-residential, $1,245 per annum.

However, the current lowest charges for wastewater are below these amounts:

o The current minimum annual wastewater charge for metropolitan residential
customers is approximately $404, and for vacant land $304.

o The non-residential first fixture costs $940 per annum, with a discount percentage
of 73 per cent for concessional entities such as aged homes.

That suggests that the bill of a minimum charge payer could rise by around $160 per annum.
First fixture businesses could face a rise of around $300. If the government wishes to
mitigate these increases, it could consider a targeted concession.

Over the longer term, in an environment where recycled water may play a bigger role in
water supply, cost reflective wastewater tariffs could become important in ensuring that
development of the market is not geographically distorted.'*® The ERA has previously
recommended that customers using recycled water should be able to gain access to
wastewater on the same terms and conditions (including prices) as the Water Corporation,
in order to increase possible competition in the market for non-potable water.**® With this
type of competitive retail/regulated network market structure — where residential
customers could choose which recycler disposed of their wastewater — if charges vary
across suburbs, recyclers might be encouraged to only invest in those suburbs with high
wastewater tariffs. Put another way, development of the market could be geographically
distorted if wastewater charges vary across locations in order to meet equity objectives.
Average cost pricing would mean that recyclers’ decisions about where to invest are made
on the basis of factors other than the price of wastewater.4°

The ERA’s recommendation

The efficient tariff structure for residential wastewater customers is a two-part tariff.
However, it is not possible to cost-effectively and reliably measure the amount of
wastewater that a household discharges in Western Australia. The cost of implementing a
two-part tariff structure is therefore likely to outweigh the efficiency benefits of doing so.

It follows that the choice of tariff structure to apply for residential wastewater is between the
current GRV-based approach, or an approach based on the average cost per household of
supplying wastewater services. Each approach has implications for the sharing of cost

138 ACIL Allen, in a study for Waterwest, contend that consumers would pay up to 20 per cent less for fit-for-
purpose recycled water than for scheme potable water. See Waterwest, Future Opportunities for Water
Services in Perth, December 2016.

139 A third party access regime would allow other parties to transport wastewater through the Water
Corporation’s natural monopoly infrastructure (in exchange for an appropriate access), which would
facilitate the provision of recycled water services. See Economic Regulation Authority, Final Report:
Inquiry into Pricing of Recycled Water in Western Australia, 6 February 2009, p. iv.

140 The same argument could apply to two-part wastewater tariffs, but only if these are cost effective to
implement and are favoured on efficiency grounds to control demand in the presence of capacity
constraints (the volumetric charge would then be based on the LRMC of augmentation). However, given
the large contribution of fixed capital costs to total wastewater costs, and the costs of implementing two
part charging, it may be that average cost charging is just as efficient (see also footnote133).
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recovery among different households, with the latter approach leading to all households
contributing the same amount irrespective of their capacity to pay.

In the past, transitioning from the GRV approach to an average per household cost
approach would have led to large increases in tariffs for households with a low GRYV, in turn
raising an equity concern. However the ERA'’s finding in the current inquiry that wastewater
tariffs need to decrease in order to reflect efficient costs reduces this particular equity
concern.

An average cost based fixed charge would be less costly for the Water Corporation to
administer and easier for customers to understand than the GRV approach. In addition, in
an environment where recycled water has the potential to play a bigger role in delivering
water supplies to customers who would otherwise use scheme water, basing the fixed
charge on the average cost per household could create fewer distortions in the development
of the recycled wastewater industry. If residential wastewater tariffs vary by suburb as they
do with a GRV approach, recyclers might be encouraged to only invest in those suburbs
with high wastewater tariffs. If tariffs are the same across the metropolitan area, other
factors would determine recyclers’ decisions about where to invest.

On balance, the ERA again recommends that a fixed charge based on the average cost per
household, rather than GRV, be adopted for residential wastewater customers. The ERA
is however seeking the views of industry participants about the impact of the current, and
alternative, tariff structures on development of the recycled wastewater sector.

Recommendation or finding

The efficient tariff structure for wastewater customers is a two-part tariff. However, this
cannot be implemented in Western Australia because it is not currently possible to cost-
effectively and reliably measure the amount of wastewater that a household
discharges. The choice of tariff structure is therefore between the current Gross Rental
Value approach, or an approach based on average cost. Each has implications for the
sharing of costs among different households, with the latter leading to all households
contributing the same amount, irrespective of their capacity to pay.

An average cost based charge:

e would be less costly for the Water Corporation to administer and easier for
customers to understand; and

could lead to fewer distortions in the geographic development of the recycled
wastewater industry, in an environment where recycled water has the
potential to play a bigger role in delivering water — if residential wastewater
tariffs vary by suburb as they do with Gross Rental Value, recyclers decisions
about where to invest might be influenced by the higher price received for
wastewater in some suburbs over others.

6.3.3 Drainage tariff structures

Drainage services involve the collection, transmission and discharge of stormwater. The
stormwater system includes the local drainage (distribution) system that collects
stormwater, and stormwater transmission network infrastructure, such as main drains, rivers
and creeks.
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The Water Corporation supplies main drain services in metropolitan areas in Declared
Drainage Areas. Around 325,000 premises in Perth are serviced by the Water
Corporation’s drainage infrastructure and hence pay drainage charges to the Water
Corporation.’**  The Water Corporation can recommend to the Minister that an area be
designated a Declared Drainage Area if the area contributes to the need for, or benefits
from, a main drain service.

The Water Corporation also provides rural main drain services to a number of rural districts,
namely: Albany, Harvey, Waroona, Roelands, Mundijong and Busselton. These services
are entirely funded by the operating subsidy.

The ERA has considered the following issues:

o The GRV-based approach to setting charges for residential and non-residential
customers in Declared Drainage Areas.

o Whether all of the Water Corporation’s metropolitan customers should contribute
towards the cost of drainage.

Stormwater Western Australia submitted a range of views about drainage services, some
of which fall outside the scope of this inquiry.!*> Those that fall within the scope of the
inquiry are addressed in this section of the report and in section 6.3.4.3.

Cost reflective drainage tariffs are important for water utilities’ financial viability.

However, because there are few variable costs in providing drainage services, typically only
a fixed charge is applied.**® Volumetric charges or two-part tariffs would offer little scope
for encouraging efficient use of drainage services.'* Property owners can do little to
change their impact on the need for drainage services once building and landscaping has
been completed, and even if they could, the impact would be difficult to measure and reflect
in charges.* Further, to the extent that the community at large benefits — as opposed to
individual households or business — it is difficult to justify, on efficiency grounds, charging
one property more than another.14

In addition, as there is currently no drainage water recycling industry, tariff structures for
drainage do not have the same efficiency implications as wastewater tariff structures when
it comes to the future development of the industry.

141 This is around 40 per cent of premises. See Economic Regulation Authority, Inquiry into Tariffs of the
Water Corporation, Aqwest and Busselton Water, 14 August 2009, p. 82 and Economic Regulation
Authority, Inquiry into the Efficient Costs and Tariffs of the Water Corporation, Aqwest and the Busselton
Water Board, 23 March 2013, p. 13.

142 gpecifically, those relating to governance arrangements and headworks charges. Stormwater Western
Australia, Inquiry into the Efficient Costs and Tariffs of the Water Corporation, Aqwest and Busselton
Water — Submission by Stormwater Western Australia, 20 January 2017, pp. 3-6.

143 Productivity Commission, Australia’s Urban Water Sector: Inquiry Report Volume 1: No. 55, 31 August
2011, p. 144.

144 1bid.
145 Acil Allen, Advice on Water Corporation’s Drainage Charges, 16 February 2009, p. 27.

146 Economic Regulation Authority, Inquiry into Tariffs of the Water Corporation, Aqwest and Busselton Water,
14 August 2009, p. 81.



Drainage services therefore tend to be priced as fixed periodic charges around Australia,*’
and equity rather than efficiency objectives are a greater consideration than for water and
wastewater.148

The perceived strength of the current GRV-based drainage charge is that it results in lower
charges for those with lower capacity to pay than other options. The limitations of using
GRYV as the proxy for capacity to pay are outlined in section 6.3.2.

GRV-based charging means that non-residential drainage customers pay more than the
average cost of supplying drainage services and residential customers pay less than the
average cost.}*® The Water Corporation notes that

I \Vhether this is

considered equitable depends on the definition of equity that is adopted — for example,
whether equity is defined as properties that have a greater capacity to pay contributing
more, or whether it is defined as all properties contributing the same amount.

The ERA has previously recommended that a single fixed drainage charge replace the
current GRV based charge.'®! In the 2008 and 2012 inquiries, it was recommended that:*°?

o for residential customers, the same fixed charge be applied to all households. (In
the 2012 inquiry it was recommended that this be based on the average annual
cost of service per household.)

. for non-residential customers, the fixed charge be based on a series of three fixed
charges that are levied according to land area, on the basis that the larger the land
is, the higher the fixed charge will be.

The larger the land area, the larger is the possible creation of drainage water and hence
the greater is the contribution to the need for drainage infrastructure.'® Charging on the
basis of land area was therefore argued to improve equity.?® In 2008 it was found that
implementing this recommendation would have led to a 50 per cent increase in charges to
residential customers and vacant land, and a 70 per cent reduction in charges to non-
residential and exempt properties.’® However, in 2012, it was found that adopting the
recommendation would result in lower charges for both residential and non-residential

147 Productivity Commission, Australia’s Urban Water Sector: Inquiry Report Volume 1: No. 55, 31 August
2011, p. 141.

148 Acil Allen, Advice on Water Corporation’s Drainage Charges, 16 February 2009, p. 27.
149 Acil Allen, Advice on Water Corporation’s Drainage Charges, 16 February 2009, p. 28.
150 Water Corporation, Submission to the Economic Regulation Authority, March 2017, p. 81.

151 See Economic Regulation Authority, Inquiry on Urban Water and Wastewater Pricing, 4 November 2005,
Economic Regulation Authority, Inquiry into Tariffs of the Water Corporation, Aqwest and Busselton Water,
14 August 2009 and Economic Regulation Authority, Inquiry into the Efficient Costs and Tariffs of the
Water Corporation, Aqwest and the Busselton Water Board, 23 March 2013, pp. 8-18.

152 See Economic Regulation Authority, Inquiry into Tariffs of the Water Corporation, Aqwest and Busselton
Water, 14 August 2009, p. iv and Economic Regulation Authority, Inquiry into the Efficient Costs and
Tariffs of the Water Corporation, Aqwest and the Busselton Water Board, 23 March 2013, p. 18.

153 See Economic Regulation Authority, Inquiry into Tariffs of the Water Corporation, Aqwest and Busselton
Water, 14 August 2009, p. iv; Economic Regulation Authority, Inquiry into the Efficient Costs and Tariffs of
the Water Corporation, Agwest and the Busselton Water Board, 23 March 2013, p. 27 and Acil Allen,
Advice on Water Corporation’s Drainage Charges, 16 February 2009, p. 48.

154 See Economic Regulation Authority, Inquiry into Tariffs of the Water Corporation, Agqwest and Busselton
Water, 14 August 2009, p. iv, Economic Regulation Authority, Inquiry into the Efficient Costs and Tariffs of
the Water Corporation, Agwest and the Busselton Water Board, 23 March 2013, p. 27 and Acil Allen,
Advice on Water Corporation’s Drainage Charges, 16 February 2009, p. 48.

155 Acil Allen, Advice on Water Corporation’s Drainage Charges, 16 February 2009, p. 34.



customers.'*® This was in part due to the reduction in the overall efficient cost of drainage
services at the time.*®” This inquiry has also found that there needs to be a reduction in
revenues earned from drainage customers, which has the potential to offset some (albeit
probably not all) of the impact on customers’ bills.

Land size has however been found not to be the only driver of drainage costs — the cost
drivers of drainage services are complex and not easily measured.'® While the
impermeable surface on a property is the key driver for drainage need, characteristics such
as the incline of the property and elevation will also affect the need for and cost of services.
Properties at high elevations or on an incline are more likely to cause run-off problems for
others; properties at low elevations are more likely to require drainage service for protection
from run-off or to avoid flooding from groundwater.°

In the 2008 inquiry the Water Corporation also proposed using land area as the method for

charging non-residential customers. However, it now states that [
. |

Stormwater Western Australia argues that 100 per cent of the Water Corporation’s
customers in the metropolitan area should face tariffs for drainage, because the service is
a public good.

There are likely to be instances in certain areas where the general public benefits from the
provision of the Water Corporation’s drainage infrastructure. For example, everyone
benefits at some time from the drainage for recreational parks and roads (for example, from
preventing flooding or water-borne diseases) as well as improved water quality (for
example, by managing pollutants discharged into the Swan River).?®* In these
circumstances, it may be fairer if all metropolitan customers share in the cost of those
drainage systems.

However, there are circumstances where the benefits are more private in nature and the
expenditure would not be incurred were it not for the benefit it provides to one particular
group. For example, the residents of new developments are the primary beneficiaries of
the drainage infrastructure required in those developments.’®?2 Charging all metropolitan
customers for the cost of this drainage infrastructure may not be fair or efficient.

In 2009 Acil Allen estimated that, if no substantial quality improvement program was in
place, roughly two thirds of the cost of providing drainage would go towards creating private
benefits, with the remaining one third of the cost providing public benefits.'®* The

156 Economic Regulation Authority, Inquiry into the Efficient Costs and Tariffs of the Water Corporation,
Aqwest and the Busselton Water Board, 23 March 2013, pp. 78-79.

157 bid.

158 Acil Allen, Advice on Water Corporation’s Drainage Charges, 16 February 2009, p. 15.

159 bid.

160 Water Corporation, Submission to the Economic Regulation Authority, March 2017, p. 81.
161 Acil Allen, Advice on Water Corporation’s Drainage Charges, 16 February 2009, pp. 15-17.
162 bid.

163 Acil Allen, Advice on Water Corporation’s Drainage Charges, 16 February 2009, p. 24.



contribution to public benefits is substantially higher if there is a full program of expenditure
on drainage quality in place.%

An approach suggested to deal with this in the ERA’s 2008 inquiry was to have a separate
drainage levy (itemised separately on the water bill) that applies to all of the Water
Corporation’s customers in Perth, with the proceeds from the levy being used to fund all
drainage expenditure that creates public benefits, primarily on improving drainage quality.6°
(Customers in Declared Drainage Areas would still face the fixed drainage tariff discussed
in the preceding section, to recover the cost of delivering private benefits.) At the time of
the 2008 inquiry, the Water Corporation was not proposing any expenditure on improving
drainage quality, so the levy was not adopted.%®

Under the Metropolitan Water Authority Act 1982, only land declared by the Water
Corporation to be a main drainage area is subject to charges. For land to be declared a
main drainage area, it must derive a benefit from the drainage service or contribute to the
need for the service.'®’ Itis not clear why this mechanism has not been capable of providing
the avenue through which the above issues can be considered. New legislation might be
required if a separate drainage levy were to be applied to 100 per cent of the metropolitan
area.

Unlike for water, tariff structures for drainage are less likely to influence efficiency, because
property owners can do little to change their impact on the need for drainage services once
building and landscaping has been completed. Further, as there is currently no drainage
water recycling industry, tariff structures for drainage do not have the same efficiency
implications as wastewater tariff structures when it comes to the future development of the
industry.

The effects of different tariff structures on equity are therefore the primary consideration in
setting drainage charges.

As for residential wastewater tariff structures, while the current GRV approach is not a
perfect proxy for capacity to pay, an average cost per household approach does not take
into account capacity to pay at all. Transitioning from GRV could also lead to an increase
in tariffs for households with a low GRYV, raising an equity concern.

This equity concern could however be partially offset by the ERA’s finding that drainage
revenues need to decrease in order to reflect efficient costs. Further, an average cost fixed
charge would be less costly for the Water Corporation to administer — particularly if GRV is
discontinued for residential wastewater charging — and easier for customers to understand.
On this basis, a move to average cost charging should be considered.

The ERA also recommends that consideration be given to adopting a separate drainage
levy that applies to all of the Water Corporation’s customers in the metropolitan area, with
the proceeds from the levy being used to fund all drainage expenditure that creates public

164 1hid.

165 Economic Regulation Authority, Inquiry into Tariffs of the Water Corporation, Agqwest and Busselton Water,
14 August 2009, p. iv.

166 |pid.
167 Division 3, Metropolitan Water Authority Act 1982.
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benefits, primarily on improving drainage quality.'®® This is because there are instances
where the general public benefits from the Water Corporation’s drainage infrastructure —
everyone benefits at some time from the drainage for recreational parks as well as improved
water quality (for example, by managing pollutants discharged into the Swan River). It may
be fairer if all metropolitan customers share in the cost of those drainage systems.

Such a levy could also reduce the amount of drainage costs to be recovered through the
existing drainage tariff, which would continue to be charged to those 40 per cent of
properties that derive private benefits from the Water Corporation’s drainage infrastructure.

Recommendation or finding

Currently around 40 per cent of the Water Corporation’s metropolitan customers are
charged for drainage services, based on a Gross Rental Value annual fixed charge.
The tariff structure for drainage is less likely to influence efficiency than the tariff
structure for water. The effects of different tariff structures on equity therefore can be
a primary consideration in setting a drainage tariff structure.

An alternate charging approach, through a uniform fixed charge based on average cost
per connection, would affect the sharing of costs among different households and
businesses. The average cost method would lead to households, for example,
contributing the same amount irrespective of their capacity to pay. A move to average

cost charging could however be considered on the basis that it would be less costly for
the Water Corporation to administer than Gross Rental Value (particularly if Gross
Rental Value is discontinued for residential wastewater) and easier for customers to
understand.

Finally, adopting an additional separate drainage levy for all of the Water Corporation’s
metropolitan customers could mean that the costs of providing drainage services that
create public benefits (e.g. that prevent flooding of parks and roads and improve water
guality) are shared among all those that benefit. Such a levy would reduce the amount
of drainage costs to be recovered through the existing drainage tariff, assuming this
continues to be charged to the 40 per cent of metropolitan properties that are in
Declared Drainage Areas.

6.3.4 Cost reflective tariffs across geographic locations

Tariffs may be differentiated or uniform across geographic locations. The differentiated
approach identifies the cost of delivering services to customers within a given geographic
location. Differentiating tariffs on this basis requires that customers in each geographic
location pay:

. at least the avoidable cost; but
. no more than the standalone cost;
of providing services in the geographic location.

There is currently uniformity in tariffs across geographic locations for the following charges:

168 Economic Regulation Authority, Inquiry into Tariffs of the Water Corporation, Aqwest and Busselton Water,
14 August 2009, p. iv.
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o Residential water services — under the State Government’s Tariff Cap Policy, the
tariff levels for the first two usage tiers are uniform across the State, as is the
service charge (Figure 8).

o Non-residential water services — the service charge is uniform across the State
(Figure 9).

o Non-residential wastewater services — both the usage charge and the service
charge are uniform across the State (Figure 10).

Further, the Water Corporation’s supply of drainage services to residential and non-
residential customers in country regions is 100 per cent funded by the operating subsidy.
The ERA’s recommendations for each of these tariffs are set out below.

More generally, the ERA recognises that there are policy objectives the State Government
wishes to pursue via uniform pricing, which are in addition to economic efficiency objectives.
Any relaxation of uniform pricing will entail a trade-off between equity (defined as customers
paying the same amount irrespective of where they live) and efficiency.

There is scope for efficiency benefits from location-specific pricing where there are large
differences in costs across locations and these are easy to quantify.?®® If a uniform tariff is
charged in these circumstances — with the level of the tariff set at the average cost of
providing services across locations — it can lead to inefficiencies because those living in
low-cost areas subsidise those living in high-cost areas.'’® When tariffs unnecessarily
exceed costs, households are left with less income for other uses, and the competitiveness
of businesses is reduced. When tariffs are below costs, this can encourage excess
consumption, place pressure on existing capacity, and bring forward the need to expand
capacity.

In Western Australia, there are large differences in costs across locations. This reflects the
breadth and diversity of the geographic area the Water Corporation supplies services to.
The Water Corporation currently quantifies those differences in costs.'’*

However, the ERA’s analysis finds that, although customers living in the metropolitan area
are paying more than the efficient cost of supplying them with services, this additional
revenue is not necessarily being used to subsidise service provision in country areas.
Instead, the Water Corporation is provided with an operating subsidy to recover the financial
losses it makes in supplying services in country areas. This suggests that the largest
efficiency benefits could come from re-balancing metropolitan tariffs, rather than making
substantial changes to the Tariff Cap Policy and other uniform tariffs.

In principle a single usage tier for residential water use charges, set at the mean estimate
of the LRMC of water supply ($2.32/KkL), is preferable to multiple usage tiers on economic
efficiency grounds. However, as noted above, moving from multiple usage tiers to a single

169 Productivity Commission, Australia’s Urban Water Sector: Inquiry Report Volume 1, No. 55, 31 August
2011, p. 166; Natural Resource Management Ministerial Council, National Water Initiative Pricing
Principles, 23 April 2010, p. 11.

170 The Productivity Commission argues that this is also inequitable. Productivity Commission, Australia’s
Urban Water Sector: Inquiry Report Volume 1, No. 55, 31 August 2011, p. 165.

171 The Water Corporation currently identifies the cost of providing services down to the scheme level. Each
scheme is categorised into a ‘cost class’. There are five cost classes for residential service provision, and
15 cost classes for non-residential service provision.



usage tier would affect customers’ bills. It would also have implications for the way in which
the State Government’s uniform Tariff Cap Policy could be implemented. The original intent
of the Tariff Cap Policy was to provide:1"2

o ‘“affordable cost of water across the State at a consumption level considered to be the
minimum for basic human needs (water for drinking, cleaning and sanitation purposes);
and

e subsidised cost of water across the State, at a consumption level considered to be the
average consumption of a household.”

One way in which the Tariff Cap Policy could be implemented with a single usage tier could
be to apply the $2.32/kL charge State-wide as a capped charge. This would ensure that all
households across the State pay no more than the uniform tariff cap, but would also allow
for lower usage charges to be applied in country schemes where the LRMC is lower than
the mean. Any shortfall in higher cost country schemes would continue to be met as a
country loss operating subsidy, as is the case currently.

This approach would have a number of effects on households in country areas.

Firstly, it would lower the price that households consuming high volumes of water (above
300kL in the south and above 500kL in the north) pay for those higher levels of water
consumption. Usage charges for water consumption above 300kL in ‘country south’ and
500kL in ‘country north’ are currently set with reference to the direct cost of supplying water
in the particular cost class that a scheme falls into. Usage charges therefore tend to be
much higher than the mean estimate of the LRMC of water supply to the metropolitan area.
For example, the usage charge for schemes in country north cost class five (the highest
cost class) pay $4.58 for water consumption from 500kL to 750kL, and $7.88 for water
consumption above 750kL.1"3

However, as noted above, moving to a single usage tier would increase the price paid for
the first tier of water consumption for all households across the State. The service charge
(which is uniform State-wide) would also be affected — in 2009-10 it was found that having
a metropolitan water usage charge set at a flat rate of $0.84 per kL allowed for a service
charge that was $37 lower than if a 50 per cent discount was applied to water usage up to
150KL.174

Whether individual households would be better or worse off under this proposal therefore
ultimately depends on their level of water consumption.

The level of the operating subsidy required would also be affected — given the reduction in
charges paid by country customers at higher levels of water use, it is likely that the value of
the operating subsidy required to support the Tariff Cap Policy would increase.

The approach would also mean that the usage charge for country areas could not be set at
the LRMC of water supply in country schemes where the LRMC is above the mean for the
metropolitan area, which has implications for the economically efficient use of water.

172 Department of Premier and Cabinet, Submission to the Country Water and Wastewater Pricing Inquiry,
2006.

173 Water Corporation, ‘Your bill and charges’, Coral Bay, [website], 2017,
https://www.watercorporation.com.au/my-account/your-bill-and-charges (accessed 27 July 2017).

174 Economic Regulation Authority, Final Report: Inquiry into Tariffs of the Water Corporation, Aqwest and
Busselton Water, 14 August 2009, p. 34.
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To address these issues, a preferred approach could be to retain two usage tiers for country
schemes. The consumption threshold for the first tier could be set, as it is currently, at
150KL in the south of the State and 350kL in the north of the State. The charge for water
consumption up to these cut off points could be capped at the mean estimate of the
metropolitan LRMC ($2.32/kL) retaining tariff uniformity across the State up to this point.

Usage charges for water consumption in country areas above the cut off points could be
set to reflect estimates of the cost of supplying water in the cost class that the country
scheme falls into. This would result in there being a single usage tier for metropolitan
schemes and two tiers for country schemes.

This approach would increase the price paid for the first tier of water consumption for all
households across the State, but as noted, has the potential to reduce the service charge.

For schemes that are higher cost than the metropolitan area, it would also result in higher
usage charges than currently for water consumption from 150kL — 300kL in the south and
351 — 500kL in the north. The price increase could be substantial, particularly in cost
classes three, four and five, so consideration would need to be given to how to phase in the
change to avoid bill shock. (The current spread of usage charges across the five cost
classes for each usage tier is set out in Table 42.) Depending on the estimate of LRMC for
the cost class that the scheme falls into, the approach could result in lower charges than
currently for water consumption above 300kL in the south and 500kL in the north.

Table 42 Current spread of usage charges for country cost classes, 2017-18

0 — 150kL south
1.284 1.681 1.681 1.681 1.681
0 — 350KL north $ $ $ $ $
151 — 300kL south
1.709 2.241 2.241 2.241 2.241
351 — 500KkL north $ $ $ $ $
301kL — 550kL south
1.808 2.487 3.314 3.896 4.583
501 — 750KL north $ $ $ $ $
> 550kL south
2.110 3.173 4.224 5.843 7.880
> 750kL north $ $ $ $ $
Note: The first two tiers of usage are currently subject to the Tariff Cap Policy.
Source: Water Corporation, ‘Your bill and charges’, available at:
https://www.watercorporation.com.au/my-account/your-bill-and-charges accessed on 27 July

2017

Again the level of the operating subsidy required to support the Tariff Cap Policy would be
affected. The net effect would depend on the change in the level of the service charge, the
number of households that currently fall into each usage tier in each cost class, and the
difference between the current level of the charge for each usage tier in each cost class
and the estimated LRMC for each cost class. These variables determine the change in the
revenue a particular scheme would earn, and in turn the change in country losses.

More broadly, the ERA recognises that the State Government may wish to continue to
maintain three usage tiers in the metropolitan area and four in country areas for policy
reasons.

If the current inclining block tariff structures are maintained, then consideration could be
given to lowering the consumption threshold for the uniform Tariff Cap Policy, for example,
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to 150kL in the south of the State and 350kL in the north of the State. For country residential
water customers, this would increase the number of customers paying tariffs which reflect
the costs of their water supply, for water usage above the threshold. Ultimately this is a
matter for Government to decide, and it turns on whether the policy objective is for uniform
pricing to apply to basic needs or average household consumption.

When the ERA first considered the level of the threshold in 2005, it consulted a range of
international guidelines and academic literature!” and concluded that:'’®

...the threshold for the uniform pricing policy could be lowered (from 350kL to 300kL for
Group A towns, and from 550kL to 500kL for Group B towns) without compromising the
objective of providing all households with affordable water to meet basic needs.

Current average indoor consumption for Perth households is around 140kL per annum.t”’
Average total indoor and outdoor consumption per household in Western Australia is 328kL
per annum.'’® Average total indoor and outdoor household consumption has previously
been found to be around 200kL per annum higher in the north of the State than in the south
of the State — at 317kL per annum and 525kL per annum respectively in 2005-06.17°

Lowering the consumption threshold would result in higher usage charges than currently for
water consumption from 150kL — 300kL in the south and 350 — 500kL in the north, for
schemes that are higher cost than the metropolitan area. However, this could in turn allow
for lower charges for the third and fourth consumption tiers, and/or a reduction in the
operating subsidy required to support the Uniform Tariff Cap policy.

All of the above approaches would have an effect on customers’ bills, particularly in country
areas, as well as the operating subsidy required to fund country losses. The ERA has not
at this time empirically assessed these effects, but recommends this task be undertaken
prior to any consideration of reforming the tariff structure.

Recommendation or finding

In principle, economic efficiency benefits could be obtained from relaxing the uniform
Tariff Cap Policy. However, these benefits need to be weighed against the costs of

175 This included UNESCO research including P. Gleick, ‘Basic water requirements for human activities:
meeting basic needs’, Water International, vol. 21, no. 2,pp. 83-92, G. Howard, J. Bartram and S. Water,
‘Domestic water quantity, service level and health’, World Health Organization, Ofwat, The Development of
the Water Industry in England and Wales, 2006, p. 93; and M. Loh and P. Coghlan, Domestic Water Use
Study in Perth, Western Australia 1998-2001, 2003.

176 ERA, Final Report: Inquiry on Country Water and Wastewater Pricing in Western Australia, 23 June 2006,
p. 12.

177 This estimate is based on a study for Perth by the Water Corporation for 2008-09. It found that 52 per cent
of water use is indoors. The average Perth household water use in the study was 106 kL per person. See
Water Corporation, Perth Residential Water Use Study, 2008/09, p. 5 and p. 8. There were around
2.55 persons per household on average in 2006. See .id, Western Australia Household Size, [website],
2008, http://profile.id.com.au/australia/household-size?WebID=140, (accessed 27 July 2017). Total Perth
household water use was therefore (106*2.55=) 270kL at the time of the study. A 52 per cent proportion of
270KkL is 140KkL.

178 Australian Bureau of Statistics, Water Account Australia 2014-15: State and Territory Summaries,
25 November 2016. It should be noted that this figure abstracts from differences in both consumption
levels in the north versus the south of the State, and household sizes.

179 ERA, Final Report: Inquiry on Country Water and Wastewater Pricing in Western Australia, 23 June 2006,
p. 13. Atthat time, households in Perth were found to consume 279kL per annum, in total, on average.
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adopting alternate means for the State Government to achieve its equity objectives in
country areas. Where the uniform Tariff Cap Policy is retained in some form, then:

e If a single usage tier was to be adopted in the metropolitan area, two usage
tiers might need to be adopted for country schemes in order to implement
the uniform Tariff Cap Policy. The tariff for water use in the first usage tier
could be capped at the metropolitan level, and the tariff for water use in the
second tier could be set to reflect the cost of supplying water to the particular
cost class the scheme belongs to.

If the current multi-tiered tariff structure is maintained in metropolitan and
country areas, then consideration could be given to lowering the
consumption threshold for the uniform Tariff Cap Policy, for example from
350kL to 150KL in the south, and 550kL to 350kL in the north. Water
consumption in country schemes in usage tiers above this amount could be
set to reflect the cost of supplying water to the particular cost class the
scheme belongs to.

The policy objective of the uniform Tariff Cap Policy — and in particular whether the
objective is to promote uniform tariffs for basic needs or average household
consumption — is a matter for the State Government to decide. The objective of the
policy in turn informs the level of consumption up to which the uniform tariff cap applies.

Changes to the implementation of the uniform Tariff Cap Policy would have an effect
on customers’ bills and the operating subsidy required to fund country losses. These
effects would need to be empirically assessed prior to any changes being made. If the
effect on customers’ bills is found to be substantial, consideration would need to be
given to how to phase in any changes in order to avoid bill shock.

6.3.4.2 Varying non-residential wastewater charges across schemes

Currently both the service charge and usage charges for the Water Corporation’s
non-residential wastewater customers are uniform across the metropolitan area and
country schemes (see appendix 12).1° This contrasts with tariffs for residential wastewater
customers, for whom the rate in the dollar component of the fixed GRV-based charge is
different in the metropolitan area compared to the country, and is different across each
country scheme.

Setting wastewater charges for non-residential customers to reflect variation in costs across
regions has the potential to promote efficiency. The ERA has found that — while revenue
earned from country wastewater services is broadly cost-reflective — revenue earned from
metropolitan wastewater customers over-recovers the cost of supply. Lowering
metropolitan non-residential wastewater tariffs and decoupling them from country non-
residential wastewater tariffs is one way in which this issue could be addressed.

180 Non-residential wastewater tariffs take the form of a two-part tariff. The ERA has previously found that
non-residential customers have a greater ability to control their discharge than residential customers, and
so the efficiency benefits of a two-part tariff outweigh the costs of its implementation. Economic
Regulation Authority, Final Report: Inquiry into Tariffs of the Water Corporation, Agwest and Busselton
Water, 14 August 2009, p. 79.
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The equity trade-offs involved in location-based residential water use pricing are less acute
for non-residential wastewater customers. This was noted by the Department of Premier
and Cabinet in its response to the ERA’s 2005 inquiry on country water and wastewater
pricing:!8!

The intention of the UPP [uniform pricing policy] is not to provide further subsidies to country
areas above and beyond that which is considered necessary for basic human needs and the
average amount consumed by an average household.

In addition, if tariffs for country non-residential wastewater customers were decreased in
line with metropolitan non-residential customers, the revenue earned from country non-
residential customers would fall — tariffs for country residential wastewater customers
would in turn need to rise. This is because the Water Corporation sets residential
wastewater charges to recover a residual scheme revenue target after revenues from non-
residential wastewater charges have been taken into account (Figure 13). The rationale for
adopting this approach is not clear. However without consistent treatment between
residential and non-residential wastewater customers, there is a risk that residential
customers pay more than their share of a scheme’s target wastewater revenue.®?

Figure 13 The Water Corporation’s approach to calculating wastewater tariffs

(|
| ——
Note: Country scheme target revenue is set on the basis of scheme cost. Country scheme costs were

last set in 2013-14 using 2009-10 to 2011-12 data. The 2013-14 scheme costs have
subsequently been escalated each year at the same rate as the increases to wastewater tariffs
approved by the State Government. Metropolitan scheme target revenue is set on the basis of
current revenue, plus any tariff increases approved by the State Government.

Source: Water Corporation, Wastewater Pricing Overview, July 2017; Water Corporation,
correspondence to the ERA on 27 July 2017.

Whatever tariff structure is used for non-residential wastewater customers, wastewater tariff
levels for both residential and non-residential customers are currently not cost-reflective,
due to the fact that tariffs are set to recover the current level of revenue from these tariffs
plus approved price increases.’® There would be significant efficiency gains from
addressing the current over-recovery of wastewater revenue in the metropolitan area. On
the demand side, when tariffs unnecessarily exceed costs, they act as a tax on consumers
and businesses. Households are left with less income for other uses, and the
competitiveness of businesses is reduced. On the supply side, when revenue over-

181 ERA, Final Report: Inquiry on Country Water and Wastewater Pricing in Western Australia, 23 June 2006,
p. 52.

182 ERA, Final Report: Inquiry on Country Water and Wastewater Pricing in Western Australia, 23 June 2006,
p. 61.

183 For country schemes, the target revenue is set on the basis of scheme cost. For metropolitan schemes,
the target revenue is set on the basis of current revenue, plus approved price increases. Water
Corporation, correspondence to the ERA on 27 July 2017.
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recovers costs, this can encourage overinvestment in upgrading or expanding capacity, at
the expense of other more efficient investments.

The ERA therefore recommends that a cost-based approach to setting wastewater tariffs in
the metropolitan area be implemented as a priority.

Recommendation or finding

Either or both of residential and non-residential wastewater tariffs could be decreased
to ensure that only the efficient cost of service in the metropolitan area is recovered.
However, because non-residential wastewater tariffs are currently uniform across

geographic locations, decreasing metropolitan non-residential wastewater tariffs would
either increase country losses or lead to higher wastewater tariffs for country residential
customers, if country losses are to stay the same. Any decrease in non-residential
wastewater tariffs in the metropolitan area therefore should not be matched with lower
country non-residential wastewater tariffs.

6.3.4.3 Allowing charges to be applied for country drainage services

The Water Corporation provides rural main drain services to Albany, Harvey, Waroona,
Roelands, Mundijong, and Busselton. These services are entirely funded by the Water
Corporation’s operating subsidy.

In most rural communities, drainage services are provided by local councils and the costs
recovered from ratepayers. Funding the costs of the drainage services in the six drainage
districts serviced by the Water Corporation from general revenues (via the Water
Corporation’s operating subsidy) would seem to be inconsistent with equity principles.

The ERA has previously recommended that the Water Corporation’s costs in providing
drainage services in the six rural drainage districts be passed on to local councils in a cost
reflective manner.'® The ERA again recommends that the State Government consider this
reform.

Implementing cost-reflective pricing could result in different charges for each district, to the
extent that the cost of drainage services varies across districts. However, many of the costs
arising from increased drainage requirements for new developments are borne by
developers via the standard headworks charge and ultimately passed on to the buyers of
properties in those developments. Thus, these drainage costs are also recovered on a
‘user pays’ basis. Cost-reflective pricing for rural drainage services would therefore not be
unique.

Stormwater WA points to further inequities in drainage, given the current delineation of the
metropolitan and country schemes:

Because of the unique hydrogeology of the Swan Coastal Plain groundwater may flow in
different directions to surface managed flow. Thus rainfall that occurs in areas outside the
‘charging areas’, may also be eventually managed by the infrastructure, but these
landowners currently don’t pay a ‘drainage charge’.

184 Economic Regulation Authority, Inquiry into Tariffs of the Water Corporation, Aqwest and Busselton Water,
14 August 2009, p. viii.
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Another ‘charging inequity’ that has evolved as the urban expansion of Perth has occurred is
the overlap of the urban areas into catchments service by the former (PWD constructed)
Agricultural/Rural Drains. Thus landowners of new residential suburbs in the City of Kwinana
(Bertram, Wellard, Anketell & Wandi) who benefit from the presence of the Peel Drain receive
the benefit of a ‘Government Subsidy’ to the Water Corporation, whereas the landowners in
the adjacent City of Rockingham benefiting from ‘Government constructed’ urban drains,
constructed by the former Metropolitan Water Authority, are paying the excessive
metropolitan drainage charge.

While this is an issue for policy and is beyond the scope of this inquiry, it is an issue which
warrants thorough review.

In light of the issues identified in this section and section 6.3.3, the ERA recommends that
the State Government initiate a holistic review of drainage pricing, with a view to addressing
the potential inequities inherent in the current approach.

Recommendation or finding

In most rural communities, drainage services are provided by local councils and the
costs recovered from ratepayers. Funding the costs of drainage services in the six
rural drainage districts serviced by the Water Corporation from general revenues (via
the Water Corporation’s operating subsidy) would seem to be inconsistent with equity
principles. On this basis, consideration could be given to allowing the Water
Corporation to pass its efficient costs of providing rural drainage services on to local
councils in a cost-reflective manner. A review of drainage pricing should be initiated,
with a view to addressing the potential inequities inherent in the current approach.

A review of drainage pricing should be initiated, with a view to addressing the potential
inequities inherent in the current approach.
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The terms of reference require the ERA to recommend an approach for managing material
variations in capital or operating expenditure that may be encountered over a five-year
regulatory period.

Unexpected events may cause the water corporations to incur additional operating or capital
expenditure. As water tariffs are set at the beginning of the regulatory period, the water
corporations are not able to recover these additional costs during this period. Similarly, if
costs are lower than forecast, customers will pay a higher tariff than is required to meet the
efficient costs of providing water services.

Previous inquiries have covered a three-year review period. As directed by the terms of
reference, this inquiry recommends tariffs for a five-year review period. Over a longer
period, there is greater scope for circumstances to change because the forecasting of
expenditure and demand is more difficult and there is more time for operating environments
to change, introducing unexpected events. However, the benefits of a longer review period
may include stronger incentives for the water corporations to achieve cost efficiencies,
which are retained by the corporations. The ERA has considered approaches to managing
material variations for unexpected costs to maintain these incentives.

In the 2012 inquiry, the ERA recommended that the State Government establish a formal
arrangement that obliges the water corporations to not pass on the costs of any inefficient
expenditures to consumers. The ERA recommended that a ‘charter be established
between the State Government, the water corporations and the ERA. The charter would
be an open and transparent document that set clear guidelines about what is expected of
the water corporations, including the amount of revenue that each are able to earn. The
State Government did not implement this recommendation.*8®

The ERA now recommends that material variations in capital expenditure be managed
through an ‘options test’ and ‘expenditure test’ approach, and that any adjustment to tariffs
to account for these variations occur at the next review (inquiry) period. A detailed
explanation of the options test and expenditure test is provided in appendix 11. In summary,
the options test would require an assessment of the options available prior to making a
decision to invest in capital, with the objective being to consider all viable options (including
non-capital options, such managing customer demand). Once a decision is made to invest
in capital, the expenditure test would require an assessment of the proposed investment to
confirm it represents efficient expenditure.

The ERA considers material variations in operating expenditure should be managed
through an annual cost pass-through mechanism. Appendix 11 provides further explanation
of this mechanism. In summary, cost pass-throughs allow businesses to pass on increases
(or decreases) in operating costs arising from unexpected events to customers through
higher (or lower) tariffs. In order to qualify for cost pass-through, the event should be
unexpected and outside the control of the water corporations. It should also be an event
that cannot be managed or mitigated. The ERA considers cost pass-through should be
restricted to an unexpected change in tax or law.

The main objective of any approach for managing material variations should be to maintain
incentives for the water corporations to incur only efficient and prudent expenditure. The
ERA considers that a move to a five-year review (inquiry) period may strengthen the water

185 Economic Regulation Authority, 2013, Inquiry into the Tariffs of the Water Corporation, Aqwest and
Busselton Water: Revised Final Report, pp. 31-33.
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corporations’ incentives to accurately forecast demand and expenditure, and to realise
further efficiencies during the longer period if available. For example, by not adjusting tariffs
during the review period, the water corporations have incentives to realise further
efficiencies because they may be able to retain higher tariff revenue than necessary for
efficient costs. During the following review period, the asset base is adjusted and operating
expenditure levels reset to return the savings to customers. The overall result is that both
customers and the water corporations share in the benefits of realising efficiencies from
expenditure levels over the regulatory period.

The ERA considers that any approach should complement the incentive properties of
setting prices over a review period. Any compensation mechanism through tariffs for
material variations should therefore only apply if actual total expenditure for the review
period exceeds forecast total expenditure, and the expenditure is deemed efficient and
prudent.

Recommendation or finding

The following approach for treating material variations — that arise from an unexpected
expenditure incurred (or expected forecast expenditure not incurred) by the water
corporations during the review period — is recommended.

e Material variations in capital expenditure could be addressed through the
introduction of an options test and expenditure test, which have similar
characteristics to the regulatory test and new facilities investment test in the
Electricity Networks Access Code (currently applicable to Western Power’s
regulated electricity network).

Tariffs would be reset at the next inquiry for any approved material capital
expenditure variations. The options test could occur prior to any investment
commencing, while the expenditure test could occur either during the review
period — to provide the water corporations some investment certainty — or at
the next inquiry.

Material variations in operating expenditure could be addressed through a
cost pass-through mechanism, albeit restricted to variations that result from
tax or law change events. Variations in operating expenditure could be
recovered by the water corporations through adjustments to tariffs during the
review period, or otherwise at the next inquiry.

All approaches should be net present value neutral in application, to allow
adjustments to be made during the next review period.

There are administration costs associated with assessing variations in expenditure, and for
this reason, the ERA considers variations should only be assessed if the variations exceed
a materiality threshold. Materiality thresholds will allow businesses to recover expenditure
(or return savings) when required, but not if the administration costs are excessive when
compared to the change in expenditure (or savings). In determining materiality thresholds
to apply for the water corporations, the ERA has considered the thresholds applied to
manage variations in expenditure in other industries and jurisdictions (see appendix 11).
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Recommendation or finding

Materiality thresholds for capital and operating expenditure variations could apply to
allow the water corporations to recover expenditure when required, but not if the
administration costs are excessive when compared to the change in expenditure. The
following materiality thresholds could apply:

For the Water Corporation:

o Capital expenditure — one per cent of annual required revenue
(approximately $25 million)

Operating expenditure — 0.25 per cent of annual require revenue
(approximately $6 million)

For Agwest and Busselton Water:

e Capital expenditure — five per cent of annual required revenue
(approximately $800,000 and $530,000 respectively)

Operating expenditure — two per cent of annual required revenue
(approximately $320,000 and $210,000 respectively)

The ERA recommends that material variations in capital expenditure be managed through
an “options test” and “expenditure test” approach and that material variations in operating
expenditure be managed through an annual cost pass-through mechanism. Depending on
the nature of the variation, the variation could be assessed either during the review (inquiry)
period, or at the next review (inquiry) period. In any case the ERA considers the
assessment should be undertaken by an independent body and, where possible, coincide
with the annual budgetary processes that the water corporations must undertake.

Recommendation or finding

The assessment of material variations should ideally be undertaken by an independent
body and, where possible, coincide with the annual budgetary processes that the water
corporations must undertake.
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INQUIRY INTO THE EFFICIENT COSTS AND TARIFFS OF THE WATER
CORPORATION, AQWEST AND BUSSELTON WATER

TERMS OF REFERENCE

I, Dr Michael Dennis Nahan, Treasurer and pursuant to section 32(1) of the Economic
Regulation Authority Act 2003, request that the Economic Regulation Authority (the ERA)
undertake an inquiry into the efficient costs and tariffs for the services of the Water
Corporation, Agwest and Busselton Water for the five year period commencing 2018-19.

The ERA must give consideration to the following:

o the efficient costs of providing services, with a focus on:

- cost effectiveness in the supply of services, including the services funded by
operating subsidies;

- resources necessary to meet the service standards;

- operating efficiency targets appropriate for the growth scenarios expected over
the regulatory period;

- the impact of environmental and health regulations on efficient costs;
- the Water Corporation's country schemes;

o a recommended approach for managing material variations in capital or operating
expenditure that may be encountered over a five year regulatory period;

o the revenue requirement of each service provider for the five year period
commencing 2018-19; and

o the efficient tariffs of each service provider for the five year period commencing
2018-19.

The ERA will release an issues paper as soon as possible after receiving this terms of
reference. The paper is to facilitate public consultation on the basis of invitations for written
submissions from government, industry, and all other stakeholder groups, including the
general community.

A draft report is to be made available for further public consultation on the basis of invitations
for written submissions. The ERA will complete a final report, including recommendations,
no later than the close of business on 10 November 2017.

HON DR. MICHAEL DENNIS NAHAN MLA

TREASURER, MINISTER FOR ENERGY:; CITIZENSHIP AND MULTICULTURAL
INTERESTS
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Appendix 2

ABS
ADF
ADWG
AER
AIC
AIP
ATCO
BoM
Cardno
CCA
CGS
CPI
CSIRO
CsO
DGM
DORC
DPLH
DRC
DRP
EBIT
EBITDA
ERA
ESC
ESCOSA
FIS
GDP
GRV
GSL
GWR
HCA
IOCI 3
IPART
IRCR
IWSS
kL
KPIs

Glossary

Australian Bureau of Statistics

Augmented Dickey Fuller

Australian Drinking Water Guidelines

Australian Energy Regulator

Akaike Information Criterion

Asset Investment Program

ATCO Australia Pty. Ltd.

Bureau of Meteorology

Cardno Limited

Current Cost Accounting

Commonwealth Government Securities

Consumer Price Index

Commonwealth Scientific and Industrial Research Organisation
Community Service Obligation (also, operating subsidy)
Dividend Growth Model

Depreciated Optimised Replacement Cost

Department of Planning, Lands and Heritage
Depreciated Replacement Cost

Debt Risk Premium

Earnings Before Interest and Tax

Earnings Before Interest, Taxation, Depreciation and Amortisation
Economic Regulation Authority

Essential Services Commission of Victoria

Essential Services Commission of South Australia
Financial Impact Statements

Gross Domestic Product

Gross Rental Value

Guaranteed Service Level

Groundwater Replenishment

Historic Cost Accounting

Indian Ocean Climate Initiative stage 3

Independent Pricing and Regulatory Tribunal of New South Wales
Independent Competition and Regulatory Commission
Integrated Water Supply System

Kilolitres

Key Performance Indicators
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LRMC

ML

MOU
MRP
NPV

NWI

OCl
OEPA
Ofwat
QCA
RAB

RBA
ROA
RRM

S&P
SIBC
SL-CAPM
SRMC
SSDP
WACC
WACOSS
Water Act
WWTP

Long Run Marginal Cost

Megalitres

Memorandum of Understanding (for drinking water)

Market Risk Premium

Net Present Value

National Water Initiative

Operating Cost Index

Office of the Environmental Protection Authority
Office of Water (United Kingdom)
Queensland Competition Authority
Regulatory Asset Base

Reserve Bank of Australia

Return on Asset

Revenue Requirement Model

Standard & Poor’s

Strategic Investment Business Case
Sharpe-LinterCapital Asset Pricing Model
Short Run Marginal Cost

Southern Seawater Desalination Plant
Weighted Average Cost of Capital

Western Australian Council of Social Services
Water Services Act 2012

Wastewater Treatment Plant
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The water corporations are State government-owned enterprises. They are subject to
federal corporate income taxes under the National Tax Equivalent Regime. This promotes
competitive neutrality.’®® The taxes levied under the Regime are assessed by the Australian
Taxation Office, but are paid to whichever State government owns the enterprise.

The amount of taxation is calculated consistent with the corporate income tax rate. Similar
to any other corporate entity, this tax on earnings before tax should be passed through to
consumers as a cost of service.

It is therefore estimated in the cost of service modelling. There are two possible
approaches:

o the post-tax modelling approach — the building block for taxes is estimated
explicitly; or

o the pre-tax modelling approach — the building block for taxes is estimated implicitly,
as part of the rate of return calculation.

These two approaches are discussed in more detail in what follows.

Tax may be dealt with explicitly in the cost of service modelling. This is achieved by
incorporating a nominal tax module. It estimates the tax payment cash flows in each year,
which are then included as a separate building block in the revenue modelling.

This post-tax approach was adopted by the ERA for its recent series of access arrangement
decisions for gas and electricity. It is post-tax, because the rate of return applied in the
modelling in this case is a post-tax rate, which abstracts from any tax issues. It recognises
that taxes are estimated separately, in the cash flows.8’

The nominal tax module may be linked to either a real or a nominal building block model.&
In either case, the tax module must be estimated in nominal terms. This ensures that the
impact of eligible deductions — for example, for the cost of interest — on corporate earnings
before tax, is calculated correctly.®

A nominal tax module may be linked to a real model, by taking the final tax estimate in
nominal terms and converting it to the real value, which is then included in the real model.

186 Australian Taxation Office, Manual for the National Tax Equivalent Regime, April 2016.

187 |n this post-tax context, the ERA’s practice is to utilise a ‘vanilla’ weighted average cost of capital. ‘Vanilla’
refers to the recognition of actual tax amounts in the cash flows, after the effect of tax (debt) shields. See
N. Hathaway, Imputation WACCs: Descriptions and Numerical Valuation Comparisons, November 2004,
p. ii. Therefore, the rate of return does not need to account for tax.

188 For application of a nominal tax module in a real post-tax revenue model, see Economic Regulation
Authority, Final Decision on Proposed Revisions to the Access Arrangement for the Western Power
Network, 5 September 2012. For application in a nominal post-tax revenue model, see Economic
Regulation Authority, Final Decision on Proposed Revisions to the Access Arrangement for the Dampier to
Bunbury Natural Gas Pipeline 2016 — 2020; Appendix 4 — Rate of Return, 30 June 2016.

189 This is also known as the ‘debt shield’.



The post-tax approach is data intensive. It requires, as a first step, the development of a
nominal tax asset base. The tax asset base may be different to the regulatory asset base
(RAB). Differences may relate to the assumptions for:

o acquisition costs — for example, the tax asset base will use historic costs, as
opposed to, for example in the RAB, deprival values;

. the effective lives of assets;
. the method of depreciation;
. the inclusion or otherwise of tax rebates and offsets;

. the treatment of accumulated tax losses or deferred revenue, which can affect the
timing of tax liabilities; and

. the inclusion or otherwise of land (tax asset bases exclude land, the RAB includes

it).

Capital contributions are excluded for regulatory purposes from either asset base. When
using the post-tax method, the ERA excludes capital contributions from both the RAB and
the tax asset base. First, capital contributions have already been funded by the contributor;
therefore no return on the asset is required, so contributors’ funded assets should not be
included in the RAB. Secondly, the ERA’s position is that no account of the tax liability
arising from capital contributions should be made for ‘regulatory’ purposes.'®® Including the
capital contribution in the tax building block would lead to the broader customer base paying
for a portion of the tax liability of the contributor. This violates the principle of ‘user pays’,
leading to economic distortions and a reduction in efficiency (see appendix 13).

Given the above caveats, the resulting post-tax estimate may provide an accurate reflection
of the actual tax position of the service provider.

Alternatively, an allowance for tax may be made using a ‘pre-tax’ rate of return. Under this
method, the rate of return is increased, to allow for the tax margin on the return paid to
equity. This pre-tax rate of return is then applied, in the usual way, to the RAB. This
provides for a return on capital, and in addition, now, for the costs of statutory tax
requirements.

Specifically, the pre-tax rate of return is derived by ‘grossing up’ the return on equity element
in the weighted average cost of capital (WACC) formulation.’®* There are two ways to this,
using either:

. the forward transformation method; or

. the reverse transformation method.

The ERA has in past inquiries used the forward, market transformation method. Under this
method, the nominal pre-tax WACC is derived, first, from the nominal post-tax WACC by

190 The service provider does have a tax liability associated with capital contributions. However, that tax
liability should be paid by the contributor. It is a matter for the service provider and the contributor to
determine the best means of paying for the tax implications for the service provider of any contribution.

191 The return on debt is not grossed up as it is shielded from tax, being tax deductible.



grossing up the return on equity by 1/(1-T(1-y)). The nominal pre-tax WACC is then
expressed, following the Officer/Monkhouse WACC framework, as:

E 1 D
—X X — (1)

WACC S S—Y
vV (1-T.A-7)) v

=E(R,)x

nominal

where:

E(Re) is the nominal post-tax expected rate of return on equity — the cost of
equity (grossed up for the value of imputation credits);

Rd is the nominal pre-tax expected rate of return on debt — the cost of debt;

5 is the proportion of equity in the total financing (which comprises equity

and debt);

VE is the proportion of debt in the total financing;

TC is the tax rate; and

7 (gamma) is the value of franking credits

The real pre-tax WACC is obtained, second, by discounting expected inflation (") out of
the nominal pre-tax WACC using the Fischer equation:

WACCreaI = 1+W]'-A‘CCinominal -1 (2)
+ 7

However, the nominal to real transformation method introduces bias. As noted by Davis: !

In applying the “real pre tax” approach initially favoured by Australian legislators, the
“transformation problem” (the method of deriving a “real pre tax required rate of return” from
the more commonly estimated “nominal post tax required rate of return”) has proved
contentious. The so-called market transformation and reverse transformation methods give
different (biased) results, and this has given rise to ad hoc, judgemental, solutions involving
some averaging of the two results. Partly for this reason, some regulators have moved away
from the real pre-tax approach to a nominal post-tax approach

The forward market transformation method tends to overstate the cost of tax. The bias
derives from the differences between the treatment of depreciation in the tax asset base
and in the RAB, noted in the previous section. For example, a real regulatory model utilises
current cost accounting, whereas nominal tax estimates derived using a nominal tax asset
base tend to adopt historic cost accounting. The two approaches have distinct timing
differences in the return of capital. The problem then arises:!%

The market transformation implicitly equates tax depreciation with regulatory depreciation
and thus assumes that the amount of the allowable cash flow shielded from tax by
depreciation is less (more) in the earlier (later) years of the asset’s life than is actually the
case. Because the calculation of the present value of the depreciation tax shield is biased

192 K, Davis, ‘Access Regime Design and Required Rates of Return: Pitfalls in Adjusting for Inflation and Tax
Effects’, Journal of Regulatory Economics, vol. 29, no. 1, January 2006, p. 104.

193 |bid, p. 108.
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downwards, the estimate of the pre tax rate of return on capital to generate a cash flow series
giving a zero NPV investment will be biased upwards.

The reverse transformation method

In contrast, under the ‘reverse transformation’ approach, the nominal post-tax WACC is first
converted to real terms, then, second, converted to a pre-tax WACC. This swaps the order
of the manipulation compared to the forward transformation approach.

The reverse transformation tends to understate the cost of tax:1%

Tax depreciation which allows only for the nominal return of capital involves a smaller tax
shield than assumed by the reverse transformation approach, and thus a larger after tax cash
flow for a given pre tax cash flow than is appropriate. Consequently, the upward adjustment
used to obtain the pre tax real rate from a post tax real rate is smaller than it should be given
the actual nature of the tax treatment of depreciation.

The degree of over-estimate with the pre-tax approach

Alternative methods to estimate the potential over-statement of efficient costs and revenues
given by the pre-tax rate of return estimated, using the market transformation method,
include:

o averaging the market and reverse transformation approaches, as a means to
provide a more accurate estimate;

o comparing outcomes for the same regulatory decision, with the pre-tax and post-
tax methods, holding all other things equal.

These are considered in what follows.

Averaging the market and reverse transformation approaches

The first estimate of the bias is informed by taking an average of the reverse and market
transformation approach.®® If the reverse transformation is an under-estimate, and the
market transformation an over-estimate, then the average of the two estimates is likely to
give an estimate closer to the ‘true’ value.

The ERA’s estimate of the real pre-tax WACC using the market transformation approach is
5.02 per cent (section 2.2.1.4). The gamma parameter for estimating the value of imputation
credits is 0.4.

The reverse transformation estimate of the real pre-tax market transformation based on the
same data is 4.85 per cent.

The average of the reverse and market transformation estimates is 4.93 per cent. If this is
taken as approximating the ‘true’ estimate, then the market transformation method
overstates the rate of return by (5.02 — 4.93 =) 0.09 per cent, or 9 basis points.

That represents an over-statement of (0.09 / 4.93 =) 1.76 per cent on the real pre-tax rate
of return. If the return on capital contributes 40 per cent of the revenue in any year (two
thirds of the roughly 60 per cent provided by the return on and of capital, with the other

194 |pid, p. 110.
195 |bid, p. 103.
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40 per cent provided by operating expenditure), then the over-statement in total revenue is
(0.0176 * 40 =) 0.7 per cent in total.

This value is sensitive to both the value for gamma and to the overall value for the WACC.
The following sensitivities are calculated:

¢ Reducing gamma from 0.4 to 0.25, all other things equal, increases the over-
statement from 0.7 per cent to 0.9 per cent.

e Increasing the overall value for the real pre-tax WACC, all other things equal
(including gamma at 0.4), from 5.02 per cent to 6.02 per cent reduces the over-
statement to 0.58 per cent.

The ERA’s 2012 Western Power decision utilised a real post-tax model. The real post-tax
rate of return was 3.60 per cent. The gamma parameter for estimating the value of
imputation credits for that decision was 0.25. The NPV of the resulting total reference
service target revenue over the third access arrangement was 2012$ 6,025 million.2%
Contributing to that estimate were the following net cost of service amounts:

e transmission network - 2012%$ 1,469 million; and
e distribution network - 2012%$ 4,556 million.

Re-evaluating the transmission network estimate, utilising the forward transformation real
pre-tax WACC of 4.33 per cent (as opposed to the 3.60 per cent post-tax method), provides
a useful insight as to differences in the two approaches for estimating the tax building block.
Implementing the pre-tax WACC estimate in the Western Power 2012 transmission model
changes the target revenue from the post-tax estimate of 2012% 1,469 million to
2012% 1,486 million. This is an increase of 1.29 per cent.

In part this quite large difference is driven by the low value for the value for gamma used in
the 2012 Western Power decision, which was 0.25.

Substituting in the real pre-tax (5.02 per cent, market transformation) and real post-tax rates
of return (4.34 per cent) — used for this inquiry — into the 2012 Western Power decision,
reduces the size of the difference between the two approaches, to 0.7 per cent. The
reduced difference in this case suggests that the sensitivity to the changed value of gamma
(reducing the estimate) outweighs the impact of the increase in the value of the WACC
(increasing the estimate — see sensitivities discussed above).

This value of 0.7 per cent is identical to the amount evaluated using the average of the
reverse and market transformation methods with the 5.02 per cent real pre-tax estimate,
reported above, which also was 0.7 per cent.

Together, the two different approaches suggest that the over-statement of the real pre-tax
market transformation method as compared to the post-tax method is around 0.7 per cent.

19 This equates to the net cost of service. The net cost of service is the gross cost of service, less
adjustments relating to the Service Standards Adjustment Mechanism and the Investment Adjustment
Mechanism see Economic Regulation Authority, Final Decision on Proposed Revisions to the Access
Arrangement for the Western Power Network, Appendix 1: Target Revenue Calculation, 5 September
2012.
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The ERA therefore takes this as the potential over-statement of revenue produced in its
pre-tax modelling.

Choice of approach for this review

In light of the foregoing issues, regulators now — almost universally — have adopted the post-
tax approach for their statutory decisions. In line with that trend, the ERA utilises the post-
tax approach for its gas and electricity decisions.'®” The post- tax estimate is more accurate.

However, this review is not a statutory undertaking. It provides advice to the Treasurer.

Given the work involved in developing tax asset bases for the water corporations, the ERA
elected to use the pre-tax method for this inquiry. The real pre-tax approach is simpler,
more tractable and less data intensive. It has reduced the time and resources required to
develop the ERA’s advice.

The ERA concludes that the impact of the real pre-tax estimate is likely to be an over-
estimate. On balance, itis probable that the correct post-tax estimate of efficient costs and
revenue is 0.7 per cent lower than the raw review estimate.

To address this issue with greater precision, the ERA recommends that the Water
Corporation take steps to develop a regulatory tax asset base, so that a post-tax estimate
of efficient costs can be undertaken for any future review. This exercise could follow a
similar approach to that taken by Western Power for its 2012 review of the access
arrangement.'%®

197 The post-tax method is a statutory requirement under the National Gas Rules. The electricity Code in
Western Australian does not prescribe the method. However, the ERA elected to move to the post-tax
approach at the last access arrangement review.

198 Economic Regulation Authority, Final Decision on Proposed Revisions to the Access Arrangement for the
Western Power Network, 5 September 2012, pp. 262-269.
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Marginal cost is typically defined as the cost of supplying an additional unit of good or
service. The concept is important in setting tariffs. Ideally, the variable component of the
tariff structure should signal the true cost of the last unit of additional consumption. This
marginal cost will promote efficient consumption and supply. If tariffs reflect the true
marginal cost of supply, consumers will consume up to the point they consider the costs
being equal to the benefit they receive. This consumption signals society’s true value of
the resource to suppliers thereby indicating how to efficiently allocate factors of production
to meet supply.

Marginal cost is affected by time in two ways. Firstly, the time horizon constrains the ability
to alter factors of production to meet significant changes in demand. Secondly, the passage
of time means that marginal cost is a dynamic, rather than a static concept. That is,
marginal cost — whether constrained or unconstrained by time horizon — is likely to change
with the passage of time.

The time horizon distinguishes long run marginal cost (LRMC) from short run marginal cost
(SRMC). Conceptually, LRMC is the additional cost associated with supplying an additional
unit of demand when all factors of production are variable. In contrast, over a relatively
short time horizon, high cost units of fixed infrastructure, which have the greatest impact on
capacity to supply at lower additional cost, are fixed.

From this perspective SRMC can be thought of as operating expenditure relating to existing
(sunk) investments required to meet additional demand. Operating expenditure relates to
items such as chemicals and energy costs to treat and move water.

LRMC can be thought of as relating to both capital and operating expenditure. Inthe context
of water, the relatively fixed inputs are the capital items such as dams, desalinisation plants,
pumping stations and pipeline upgrades to accommodate such infrastructure. LRMC
assumes these capital investments can be varied so as to deliver the lowest cost water
required to meet a particular demand scenario.

Marginal cost is a dynamic concept. Both SRMC and LRMC are likely to fluctuate over
time. SRMC tends to rise as demand increases and capacity constraints associated with
fixed infrastructure are approached. For example, the maintenance cost of fixed assets that
are used more intensively increase. Costs also increase as less efficient assets are
deployed. After fixed infrastructure has been expanded (that is, new capital has been
invested), say to accommodate rising demand, SRMC falls dramatically, because asset
utilisation becomes less intensive.

SRMC is dynamically efficient in the sense of quicker transmission of imminent additional
supply costs through the price signal. However, for water utilities the efficiency of SRMC
translates into volatile price signals, given the lumpy costs of large indivisible fixed capital
expenditures, which are generally required to increase capacity. When the resulting SRMC
is plotted across time it tends to resemble a ‘sawtooth’ pattern, where costs are increasing
up to the point where a new large fixed investment is made and then dropping very rapidly
thereafter. This rising pattern then repeats approaching the time to the next large fixed
capital expenditure.

LRMC tends to be less volatile than SRMC. This is because the lumpy schedule of projects,
which results in a ‘sawtooth’ pattern given the relatively short horizons of SRMC, is
smoothed (in present value terms) due to the longer time period for the schedule of projects



in LRMC. The inclusion or exclusion of costs in relation to one particular project tends to
have less of an impact on this present value compared to SRMC, which considers fewer
projects, on account of the shorter horizon. However, storage facilities such as dams can
smooth SRMC by allowing production assets to operate at higher capacity. This generates
a surplus to store and supply in future, smoothing peaks and troughs. The presence of
storage such as dams can therefore reduce the differences between SRMC and LRMC, by
reducing the volatility of SRMC.

Despite this, LRMC will still fluctuate over time. Since LRMC is often based on present
values of a program of future capital expenditure, the closer (or further) capital expenditure
is to (or from) the present day, the higher (or lower) the present value is due to less (or
heavier) discounting. As time passes and an expansion of fixed infrastructure becomes
imminent LRMC will rise and then fall after the capital has been sunk in the asset, similar to
SRMC, but typically in a much less volatile fashion. If the new capacity projects become
increasingly more expensive due to exhausting available technologies or diminishing
natural resources such as land LRMC will also tend to trend upward with the passage of
time.

The Water Corporation’s long run marginal cost model was initially developed for producing
benchmark long run marginal cost estimates for the Integrated Water Supply System
(IWSS). Inturnthese estimates were considered to be an appropriate benchmark for setting
tariffs on bands of consumption. The LRMC model in recent times has been used more as
a tool to support strategic decision making.'*® It is important to note the distinction between
using the model for tariff setting and using it for strategic decision making. The Water
Corporation’s model incorporates fairly specific parameters, options and constraints that
have taken technical realities and risks into account that make it more suitable for strategic
decision making. The scenario or ‘simulation’ analysis in its model is mainly focussed on
simulated supply or inflow outcomes rather than demand.

The model is based on the ‘Turvey’ or ‘perturbation’ approach.?®® The approach considers
two different demand scenarios, but only for the purpose assessing the effect of a marginal
change in demand or ‘perturbation’ on costs. These costs are calculated in two separate
financial models which take the present value of a stream of capex and opex associated
with (or ‘triggered’ by) each of two, marginally different, demand scenarios. The
chronological ranking of the capex and opex associated with supply options is often
predetermined on consideration of factors such as least cost and/or risk. The time between
the triggering of each project and the associated costs is a function of existing supply and
demand. The resulting difference between the present value in each financial model is then
divided by the present value of the difference in demand forecasts to arrive at an estimate
of long run marginal cost.

The Water Corporation acknowledges that the model cannot resolve all of the nuances
involved in the asset planning process. An example of some of the important assumptions
are that it assumes only one new source can be triggered per year, and that a new source

199 Correspondence from Water Corporation (WC8), Long Run Marginal Cost notes for 2016-17 ERA Inquiry
received 21 February 2017.

200 R, Turvey, ‘Marginal Cost’, The Economic Journal , vol. 79, No. 314, 1969, pp. 282-299



can be constructed in two years. In addition the model does not model the explicitly account
for the impact of where new sources are located.

Key inputs into the Water Corporations long run marginal cost model include the water
demand profile, the alternative demand scenarios, water inflows and system losses and
water source options. The assumptions surrounding each of these inputs are discussed
below.

Water supply options in the model are a subset of a portfolio of sources that include a mix
of groundwater schemes (including the expansion of some existing schemes), surface water
schemes, and desalination plants. The sources in the portfolio may be at various stages of
development (greenfields/brownfields etc). Generic options are also included which are
hypothetical supply options which have hypothetical capacity, capital and operating
expenditure. The generic options are typically considered over the longer run when specific
options are exhausted or are associated with a high level of uncertainty. A subset of the
options in the portfolio are selected and ranked according to detailed risk and cost
considerations as well as technical constraints. Examples of risks considered include
ground water capacity and technical risks related to production facilities. This process
incorporates the input of several areas within the Water Corporation.

Existing supply options are incorporated into the model, as are dam levels. Dams are a
source of storage in the model with existing levels indicating remaining storage capacity.
The model uses simulation that randomly generates many inflow outcomes from an
assumed distribution. This in turn produces many LRMC estimates which are used to
produce a probability distribution function for LRMC.

The model itself determines the timing of the ranked water supply options and integration
options, subject to the specific rainfall scenario being modelled. The key decision
incorporated into the model is that a new water source option is triggered when metropolitan
dam levels are below a certain volume, or useable levels, subject to the constraint that a
new source is not triggered if one has already been triggered in the preceding two years.
The timing of a specific new water sources is based on the dynamics of the water supply
network. Within this framework, the timing of new sources is not set for each scenario, but
rather is dependent on the specific factors surrounding each scenario. Network constraints
and other decisional triggers have been incorporated into the model based on the advice of
the (former) Water Corporation infrastructure planning branch. Water supply options must
be considered in the context of integration constraints. A water supply option cannot be
developed if there is insufficient infrastructure to allow the additional water to be integrated
into the water supply network.

The baseline demand profile used in the Water Corporation’s long run marginal cost model
projects that per capita water consumption in Perth will fall from the existing level of around
129 kilolitres per person to 125 kilolitres per person in 2030 and 115 kilolitres per person by
2030. Beyond 2030, per capita demand is held constant. Because the demand profile is
estimated on a per capita basis, it is also sensitive to assumptions about future population
growth. The Water Corporation’s forecasts of population growth are based on population
projections provided by the .id the population experts and the Western Australian
Department of Planning.

The alternative perturbation water demand scenario is modelled off the base case scenario
with the only difference being that water demand in each year of the alternative scenario



increase by 1 gigalitre per year up to 2023 and is constantly higher by 7 gigalitres per year
thereafter.

The figure of 7 gigalitres was informed by Water Corporation’s analysis of a range of
different comparator scenarios.

Specifically, the Water Corporation has found that extreme estimates of the long run
marginal cost are derived when the difference in demand between the base and the
alternative scenario is too small. Very low estimates of long run marginal cost are produced
when the additional demand in the alternative scenario is inconsequential to the scenario.
That is, the marginal increase in demand does not generate any difference in the timing of
capital projects and simply results in the generation of additional marginal operating costs.

Very high estimates of long run marginal cost are produced when a small marginal increase
in demand causes a bring-forward in the timing of supply options (relative to the timing of
supply options in the base case). In such a situation, large costs are incurred as a result of
a small increment in demand. When the incremental difference in demand between the
base and the alternative scenario is too high, the model delivers unrealistically high
estimates of the long run marginal cost as evidenced by a marked step change in the
derived estimates. This step change is the result of a significant bring-forward in the timing
of water supply options and a marked increase in the number of supply options that are
required to be implemented to meet the additional demand.

As a result of this analysis, the Water Corporation concluded that a difference of 7 gigalitres
per year minimises the volatility of the range of long run marginal cost estimates while
maintaining a realistic mean that is representative of a reasonable level of long-term
investment.

The difference between the per kilolitre cost of supplying water under the base case
scenario and the per kilolitre cost of supplying water under the alternative perturbation
scenario (where demand increased by a margin) is the long run marginal cost. On
completion of the simulation, a mean and 95 per cent confidence interval band in terms per
kilolitre cost of water supply is derived in present value terms.

Because the Water Corporation LRMC model has not been developed for the explicit
purpose of informing tariffs, the ERA has developed a separate model for this purpose. The
model is based on the Turvey approach described above. It was developed with the
intention of assessing the effect of humerous randomly generated demand, rather than
inflow, scenarios. The distribution of LRMC estimates resulting from demand are of interest
to the ERA because it allows different levels of demand, along with their associated
probability of occurring, to be mapped onto different levels of LRMC estimates and their
probability of occurring. For example, extreme levels of consumption can be matched with
extreme long run marginal cost estimates. This information can assist in associating various
bands of water usage with various levels of LRMC and hence aid in the structuring of tariffs.
The trend in LRMC over time is also useful information when formulating tariff structure.
There is evidence that suggests a single volumetric price better meets equity and revenue
criteria if long run marginal cost is increasing. If long run marginal cost is higher than
average cost, marginal cost pricing can recover revenue in addition to that required to cover



the cost of service. The additional revenue recovered in provision of the service can be
used to meet social or equity objectives in the provision of the same service.?™!

Accordingly the LRMC model seeks to address the following questions:

o what is the distribution of LRMC outcomes under a conservative, optimistic and mid
scenario;

¢ how does long run marginal cost compare to average cost; and

¢ does long run marginal cost trend upward, decrease or remain flat over time?

In addition to the assumptions in the Water Corporation model outlined above, the ERA
model makes the following simplifying assumptions:

e NoO storage;

o full utilisation of nominal capacity on all existing and new (non-variable) supply
options;

o a three year delay between recognising the requirement for a new source and
commissioning with capex occurring at the end of the year; and

e shortages occurring under extreme scenarios are not addressed by any means
other than scheduling new capacity for construction and the associated social costs
are not included.

The inputs are discussed below.

The demand scenarios input into the model are both discrete and simulated. The population
forecasts and consumption trends used in calculating total future demand are classified into
the three discrete scenarios high, mid and low. The characterisation of these scenarios as
high, mid and low only relates to the relatively between each of the scenarios. The high
scenario, for example, may be considered as low by those who expect stronger growth in
consumption and population. One of three discrete settings is selected for analysis. The
simulation under the chosen discrete scenario is based on observed deviations from a time
series model that has been fitted to historic actual consumption per capita data (or
‘shocks’).292 A distribution shape was fitted to the errors and simulations were carried out
by simulating 1000 randomly drawn shocks from this distribution. The process for
developing these forecasts is outlined and compared to those used in the Water
Corporation’s model below.

The Water Corporation produces demand forecasts on a gigalitre per year basis (inclusive
of system losses) separately for Perth, Mandurah and the Goldfields and Agricultural Water
Supply (GAWS) Scheme. The forecast horizon is the coming 100 years. These forecasts
are then aggregated into total projected demand deemed to apply to the Integrated Water
Supply Scheme (IWSS). The IWSS incorporates the majority of Water Corporation’s water

201 J, Freebairn, ‘Some emerging issues in urban water supply and pricing’, Economic Papers, vol. 27, No. 2,
June, 2008, pp. 184-193.
The single volumetric price tariff structure typically involves multiple fixed cost or service charge bands
instead of multiple per unit price bands.

202 This is done after the effects of water restriction based shocks have been removed in order to limit shocks
to only those cause by random deviation from the fitted model.
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supply assets including dams, desalinisation plants, ground water and conveyance
infrastructure.

The gigalitre per year demand forecasts for Perth are broken down further into two drivers;
the forecast consumption per capita (excluding system losses) and the forecast Perth
population. Perth demand is the product of these two drivers. This figure is then grossed
up for conveyance losses which Water Corporation calculates to be 12.1 per cent.

Perth consumption per capita forecasts

Perth metropolitan consumption makes up around 86 per cent of the Integrated Water
Supply System’s (IWSS) annual total demand (see Figure 14).

Figure 14 Perth, Mandurah/Southwest and Goldfields Agricultural Water Supply total
demand
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Perth consumption therefore has a considerable impact on annual total demand. The Water

Corporation has provided Perth consumption data dating back to 1941. The consumption
data is plotted in Figure 15.
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Figure 15 Perth consumption
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Demand exhibits considerable variation around an increasing trend prior to 1976, and lower
variation around a declining trend thereafter. This suggests that the mean and variance are
not constant over time. If consumption is nonstationary, the best forecast using the level
(raw) data is likely to be the latest year of consumption. This is because nonstationary
properties imply that the distribution parameters — such as the mean and variance of the
level data — change over time, and so are of limited or no use for informing future
expectations. This can be on account of issues such as trends in the data, which means
that the mean increases or decreases over time, or structural change, which implies a
significant change in the circumstances driving the data. It is likely that structural changes
are present in the data on account of severe water restrictions in 1959, 1960 and 1978
which appear to have resulted in large decreases in consumption. Augmented-Dickey
Fuller (ADF) tests for stationarity in the level data are shown in Table 43.

Table 43 Perth consumption per capita - stationarity tests

critical-value

. Test test-
Region N o (5 per cent outcome
Specification  statistic S
significance)
Do not reject hypothesis of unit root -
Total None -0.20 -1.95 nonstationary
Do not reject hypothesis of unit root -
Trend -2.62 -3.45 nonstationary
. Do not reject hypothesis of unit root -
Drift -2.86 -2.89 nonstationary

Source: ERA Analysis

The absolute value of the test statistic being lower than the absolute value of the critical
value confirms that the level data are non-stationary for all specifications of the ADF test.
The level data therefore have a non-constant distribution and cannot be used for forecasting
without further treatment.
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‘Differencing’ is the subtraction of the prior observation from each observation. This
removes any trend in the data (if present) and leaves only the year to year changes. The
year-to-year changes in consumption are shown in Figure 16.

Figure 16 Year to year change in Perth consumption per capita
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An ADF test on the year-to-year changes shown in Table 44 indicates that they are
stationary even at the 1 per cent level of significance. This is evident in the absolute value
of the test statistic being greater than the absolute value of the 1 per cent critical value. As
a result, statistical distributions fitted to this data set are likely to be meaningful for
extrapolating future changes.

Table 44 Year to year changes in Perth consumption per capita - stationarity tests

critical-value
(1 per cent outcome
significance)

Test test-

Specification  statistic

Total None -8.31 -3.51 Reject hypothesis of unit root - stationary

Source: ERA Analysis

The oscillation in the year-to-year changes exhibited in Figure 16 suggests negative
autocorrelation is present in the data. This means each observation is negatively correlated
to prior observations. The autocorrelation function shown in Figure 17 plots the correlation
between each observation and the 16 values that precede it.
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Figure 17 Autocorrelation function for year to year changes in demand
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Each observation is significantly negatively correlated with the second value that precedes
it (second lag). This is evident in the second blue bar breaching the 95 per cent confidence
interval illustrated by the dashed red lines.?%3

The stationarity and autocorrelation in year-on-year changes suggests that they can be
modelled over the short term using an Autoregressive Integrated Moving Average (ARIMA)
process. Autoregressive refers to the model being a function of lagged observations or
prediction errors. That is, an observation at time t can be modelled as a function of an
observation/s prior to time t because they are correlated. Moving average refers to a similar
process except an observation at time t can be modelled as a function of past prediction
error/s. A prediction error is the difference between the ARIMA modelled outcome and
actual outcome. Integrated refers to differencing the level data.

Figure 16 exhibits large negative shocks in the year-on-year changes in consumption. The
year-to-year changes follow a Laplace (as opposed to normal) distribution and so a 95 per
cent confidence interval based on this distribution was calculated and plotted in Figure 16.
The shocks that are significantly different from the rest of the data set based on this
confidence interval occur in 1960, 1978 and 2002. Each of these major negative shocks
fall in the year after water restrictions were imposed in late 1959, 1978 and 2001.2°* The
use of a binary variable indicating the introduction of these water restrictions in the year
prior should help improve the explanatory power of the model by controlling for the negative
demand shocks in response to the restrictions. It is important to control out policy driven
shocks. This is because they are difficult to forecast and so the base line assumption is

203 Although large, the 16™ lag is not statistically significant, as it falls within the red bands, and so is ignored.
204 Water Corporation, Perth Water Statistics, 2017.
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that forecasts are being made in the absence of any such policy or policy shocks. The data
used for forecasting should therefore be free of policy driven variation.

The ERA notes that there have been periods of mild and moderate restrictions over the
period observed in Figure 15. However, as shown in Figure 16 with the exception of 2002
only severe restrictions have been associated with significant shocks and so are the only
restrictions that need to be controlled for. The restriction in 2002 is a special case on
account of its significance and should also be controlled for.

Creating an ARIMA model involves specifying the number of lagged prior observations (AR
component) with p denoting the number of lags, order of integration denoted by d and
number of lagged prediction errors (MA component) denoted by g. This gives an ARIMA
model specified as (p, d, q). The stationarity of the year to year data established in Table
44 indicates integration of order 1 is sufficient. The AR or MA component can be omitted if
need be (p or g set to 0). To assess which specification is most appropriate the Akaike
Information Criterion (AIC) is used. The explanatory power of an econometric model can
be improved by adding irrelevant variables, termed ‘overfitting’ of a model. The AIC
penalises the addition of irrelevant variables (in this context lags) while favouring the
specification with the greatest explanatory power.

The model specification with the lowest AIC is preferred. Statistically insignificant variables
should also be omitted. After trialling a number of specifications, an ARIMA (0,1,0) model
with no intercept and binary variables indicating the introduction of water restrictions in the
year prior was found to report the lowest AIC. The coefficient on the binary variable for
water restrictions introduced in the prior year is -39.35 reporting a t-statistic of -7.54,
meaning is significant even at the 1 per cent level. This model simply tells us that next
year's consumption is equal to last year's consumption less 39.35 kilolitres if a water
restriction was introduced in the year prior plus some random shock.

Initial impressions subject this model to two criticisms. Firstly, in the absence of water
restrictions, next year's forecast is simply last year's consumption per capita. The
justification for this is that in the absence of water restrictions, consumption per capita does
not exhibit any clear trend up or downward over the long run. Extrapolating trends using
smaller subsets of the data is not likely to be robust due to selection of the subset of data
being overly subjective. In addition, the data has a mean and variance that tends to shift
around rather than revert to some constant level, or, put another way, it follows a ‘random
walk’. This means that using last year’s consumption as next year’s forecast minimises
error by avoiding wrongly forecasting an increase or decrease when the opposite occurs as
a result of random shifts in the mean and variance.

The second criticism is that the prediction of a 39.35 kilolitre per person reduction given a
move from no water restrictions to a water restriction in the previous year may be overly
optimistic at lower levels of consumption and pessimistic at higher levels of consumption.
The main reason for inclusion of this variable is to ‘control out’ the average effects of the
three prior ‘high impact’ restrictions. It is not intended to be used as forecasting variable.
The main objective of controlling out the average effects of the three prior restrictions is to
produce a sample of random shocks (shown in Figure 19) that is free from the impact of a
significant non-random events (water restrictions). The random shocks can then be used
to create more meaningful distributions in simulation analysis that separate random from
non-random events.

Only the random variation in consumption is of interest. This is because the randomness
in consumption behaviour drives the risk of higher or lower than expected demand. Also,
as a driver of demand, consumption is also more likely to be influenced by LRMC pricing
than demand drivers such as population growth and so higher consumption should attract
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a higher LRMC based price and correspondingly lower consumption should attract a lower
price. Shocks can be randomly drawn from the distribution and applied to the demand
forecast model from a distribution of demand outcomes.

The random shocks (or residuals) produced by this model are shown in Figure 19. It is
important that the shocks and squared values of the shocks are not serially correlated with
each other. If this is the case, it means the model has been mis-specified. The model is
then not capturing persistence in shocks (that die out over time) or absolute size of shocks
that are dependent on the size of the shocks in the preceding year/s. Figure 18 shows that
there is no significant auto (or serial) correlation in the shocks.

Figure 18 Autocorrelation function for shocks to changes in demand

autocorrelation
0.25

0.2
0.15
0.1

0.05
0 | = - I I

! 3:'5'39'11 13'1.4151-5

-0.05
-0.1
-0.15
-0.2
-0.25

= = = 95 per cent confidence interval

Source: ERA Analysis

This is evident by the blue bars not breaching the 95 per cent confidence interval indicated
by the dashed red lines. An ARCH LM test was used to test for serial correlation in the
squared values of shocks. The results are shown in Table 45.

Table 45 Test for serial correlation in squared Perth consumption per capita shocks
test-statistic (Chi-Squared) p-value outcome
ARCH LM Do not reject hypothesis of no
Test 7.478 0.8245 ARCH effects

Source: ERA Analysis
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The null hypothesis of the test is effectively no serial correlation in squared residuals (ARCH
effects).?®> The p-value indicates no rejection of the null hypothesis which indicates that
serial correlation in the squared shocks is not present. Accordingly, this indicates that the
ARIMA(0,1,0) model sufficient.

Figure 19 Shocks to annual change in Perth consumption
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Although the policy driven shocks have been controlled for, it appears that some degree of
these types of shocks still exist within the data. For example, given the current lower levels
of recent consumption it is very unlikely that consumption would increase or decrease by
40 Kkilolitres per capita per year. As a result it may be best to remove these observations
when simulating demand forecasts based on this distribution of consumption in order to
avoid such large increases or decreases in the simulated data. These shocks to
consumption are used in simulations further below in the forecast of total demand for Perth.
The issue relating to the large shocks is also addressed in that section.

The discussion above has developed a statistical consumption model which is simply last
year’s forecast and shocks or variations that can be used in simulation analysis to randomly
vary the forecast. This is the best forecast based on only on the historically available
consumption data. Itis naive in the sense that it does not factor in any conditions that make
the future different from the past. Instead of attempting prediction the basis of other
qualitative measures, the ERA has included the Water Corporation’s consumption per
capita forecasts as an additional discrete scenario.?®® The Water Corporation’s Water

205 ARCH stand for Autoregressive Conditional Heteroskedasticity and refers to the variance in a time series
exhibiting a pattern that can be modelled.

206 This is discrete in the sense that it is not simulated scenario, but a ‘setting’ in the model to which the
simulated shocks are applied.
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Forever consumption per capita views take a range of qualitative factors into account that
would reduce per capita water consumption. This includes factors such as:

o programs to encourage households to take measures that save water;
o rebates and legislation on water efficient appliances;
o increased urban density;

o a requirement for certain non-residential users to implement water efficiency
management plans;

o leakage and pressure management;
o programs to promote efficient water management in schools and councils; and
o alternative water supplies;

o pricing and billing.

Consistent with this scenario, the most optimistic projections provided by the Water
Corporation include an accelerated 2030 target of 115 kilolitres per capita per annum a
2060 target of 105 kilolitres per person.?®” In 2015-16 Sydney’s average annual
consumption per person was around 107 kilolitres while Melbourne’s consumption over the
same period was around 95 kilolitres.?® The smaller outdoor areas associated with higher
urban density in these larger cities play a role in reducing water consumption per capita.?%®
Considerable growth in Perth’s urban density is required to be comparable to that of Sydney
and Melbourne. However, assuming urban density is a direct function of population and
that increased urban density results in reduced water consumption per capita (either directly
or indirectly), the population projections for Perth out to 2030 and 2060 shown in Figure 21
indicate that Water Corporation’s most optimistic projections are achievable. The two
scenarios are plotted in Figure 20.

207 Water Corporation, Submission to the Economic Regulation Authority, March 2017, p. 12.
The ERA notes that the Water Corporation’s, revised long-run marginal cost model demand forecasts no
longer include the 105 kilolitre by 2060 target. The 105 kilolitre target is still adopted in the ERA modelling
as an optimistic, but possible scenario.

208 Sydney consumption based on 293 litres per person day. See page 1 of
http://www.sydneywater.com.au/web/groups/publicwebcontent/documents/document/zgrf/mdqg3/~edisp/dd
047419.pdf. Melbourne consumption based on 4,489,190 persons implied from total residential
consumption of 272 gigalitres per annum and 166 litres of residential consumption per person per day, 106
gigalitres of non-residential consumption per annum and 48 gigalitres of non-residential consumption. See
Water data use, [website], 2017,
https://www.melbournewater.com.au/waterdata/wateruse/Pages/default.aspx (accessed 18 August 2017).

209 Productivity Commission, Australia’s Urban Water Sector: Productivity Commission Inquiry Report,
Volume. 2: No.55, 31 August 2011, p. 260.
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Figure 20 Perth consumption per capita scenarios
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A ‘mid’ scenario assumes half the rate of decline per annum used in the optimistic scenario.
A comparison of the three scenarios are shown in Table 46.

Table 46 Consumption reduction scenarios
kL per capita per annum reduction To 2030 To 2060
Optimistic 0.82 0.33
Mid 0.41 0.17
Conservative 0.00 0.00

Source: ERA Analysis, Water Corporation 2017

Perth population forecasts

The ERA sourced population projections for Greater Perth from 2012 to 2061 from the
Australian Bureau of Statistics (ABS). A high, mid and low scenario is produced and project
annual forecasts as at the end of each financial year. The forecasts were made in 2012.
However, estimated actual Greater Perth and Mandurah populations were available for
2015. In light of this, the 2012 forecasts were rescaled to start at the estimated Greater
Perth less Mandurah population at 2015 and apply the growth implicit in each of the high,
medium and low series from then on. The resulting forecasts for each of the scenarios is
shown in Figure 21.
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Figure 21 Greater Perth (ex. Mandurah) projected population at financial year end
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Each of the scenarios demonstrates significant divergence out to 2061. These projection
differences are a major driver of water demand forecasting errors over the long run. The
forecasting period adopted by Water Corporation for its LRMC model is 100 years. This
results in the need to extend forecasts out to 2116 which results in the demand forecasts
becoming considerably more divergent. However, the value of extending the demand
forecasts beyond 2061 is questionable. The forecast error driven by population forecast
error becomes so large that the uncertainty around the final result is likely to render it of
little significance. In LRMC modelling, forecasts beyond 2061 are heavily discounted by
present value formulas so the effect of such divergent forecasts on the final LRMC
calculation is not likely to be significant. However, a schedule of projects where cost is
increasing rapidly counteracts the discounting effect.?!® The period should also be long
enough to ensure that idiosyncratic events such as base case capex falling outside the
period analysed while corresponding perturbation capex falling within is heavily
discounted.?!! This may call for demand forecasts being linearly extrapolated in order to
extend the period being analysed. This issue is revisited further below.

The ABS forecasts are only current as of 2013.2'2 Economic and social conditions are likely
to have changed substantially since 2013. Up to date forecast would therefore be more

210 An example of this in the current context is the addition of more expensive and distant production plants in
later years as fewer alternative options become available.

211 This situation can result in large positive capex values in the perturbation not being offset by the same
capex in the base case in subsequent years (LRMC is based on perturbation cash flows less base case
cash flows). As a result the LRMC estimate becomes too high due to an excessively large marginal capex
value existing in the final years of the period under analysis.

212 As at 13 July 2017 the ABS six month release schedule does not indicate the release of new updated
population projections.
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preferable as they are more likely to factor in such changes in economic and social
conditions. The ERA notes that the Western Australian State Government Department of
Planning, Lands and Heritage (DPLH) produces population forecasts out to 2026 which
were revised in August 2015. DPLH also produce longer term forecasts from 2031 to 2060
which were published in 2014-15.2® The shorter term forecasts are available as five sets
ranging from relatively high to low.24

For LRMC modelling purposes, the average of the DPLH forecasts are used to form the mid
forecast, the highest forms the high and lowest forms the low forecast. The longer term
forecasts are produced as a set of three, relatively high and low forecasts. The missing
years between 2026 and 2031 were linearly interpolated. Since the DPLH forecasts are for
Western Australia the year to year growth in each set of forecast was used to index the
2015 ABS Greater Perth (excluding Mandurah) actual population estimate. The results are
compared to the 2013 ABS based estimates in Figure 22.

Figure 22 Department of Planning, Lands and Heritage versus ABS growth based Perth
population forecast
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All forecasts based on the DPLH based growth rates are substantially lower. This possibly
reflects a moderated outlook on the basis of easing economic conditions. For example, .id
the population experts, a private company that produces population forecasts, state:

213 See version 1.2 https://www.planning.wa.gov.au/publications/6194.aspx. The revision date for the long
term forecast was advised through correspondence with the Department of Planning, Lands and Heritage
on 13 July 2017.

214 The ERA also notes that the Department of Planning, Lands and Heritage historically have produces
reports assessing its forecasts against realized values. See Western Australian Planning Commission,
Are our population projections on target?, March 2004. On this basis of the mean percentage errors, the
ERA considers these forecasts to be a reasonable alternative to the ABS forecasts.

Inquiry into the efficient costs and tariffs of the Water Corporation, Aqwest and Busselton Water —
Draft Report 150


https://www.planning.wa.gov.au/publications/6194.aspx

Western Australia is another State where the interstate migration trend has changed
considerably, but this State’s demographic trends have a strong link to the resource
economy. It's only three years ago that WA was recording very high rates of population
growth, driven by large increases not only in interstate migration, but also overseas migration.
Of course this was at the peak of the mining boom, when demand for labour was very high.
You could barely move around at Perth airport for all the mine workers heading north. In
2012, WA recorded a net interstate migration gain of more than 11,400 persons, but this has
declined since and in 2015 the State recorded a loss of almost 2,000 persons — the first loss
since 2003.215

On this basis the lower results appear in line with what would be currently expected and
therefore reasonable. This forecast could change in future with new information such as
indicators of sustained strengthening in the Western Australian economy.

Demand forecasts are a product of annual consumption per capita and population forecasts.
These forecasts are subject to considerable variability stemming from the reoccurring
variation in annual consumption per capita outcomes and uncertainty stemming from
population growth. As discussed above, only the random variation in consumption is of
interest. This is due to the randomness in consumption behaviour driving the risk of higher
or lower than expected demand and also the fact that consumption is more likely to be
influenced by LRMC pricing than demand drivers such as population growth. Simulating
consumption outcomes is a key difference between the ERA and Water Corporation LRMC
model.

When input into the long-run marginal cost model, the variation in these demand forecasts
driven by random consumption shocks is expected to induce a distribution of long run
marginal cost estimates. This can be used to inform tariffs set for different levels of
consumption. For example low levels of consumption producing lower long run marginal
cost should be priced accordingly. High levels of consumption resulting in higher levels of
long run marginal cost should also be priced accordingly. This creates an incentive to
reduce consumption if the marginal cost is higher than the marginal benefit of high water
use or increase consumption if it is lower.

The consumption shocks shown in Figure 19 were fitted with a distribution chosen according
to the AIC. This is shown in Figure 23.

215 See .id the population experts [website], 2017, http://blog.id.com.au-2016/population/demographic-
trends/who-are-the-winners-and-losers-in-the-interstate-migration-game/ (accessed 16 August 2017).
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Figure 23 Actual and fitted distribution of random shocks in annual consumption
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It appears that some proportion of the water restriction driven shocks still remain with the
consumption shock data. This results in the long tails in the distribution of consumption
shocks shown in Figure 23. Such extreme changes in the context of current levels of
consumption are not likely. For example it is unlikely that demand would drop from 126
kilolitres per capita in one year to 86 kilolitres in the next year represented by the -40
kilolitres in the left tail in Figure 23, particularly given that Melbourne, a city with higher urban
density than Perth, had consumption over 2015-2016 that was up around 94 kilolitres. For
this reason the distribution was refitted to a dataset removing the extreme observations in
1960, 1978 and 2002 which are associated with water restrictions. The refitted distribution
of consumption shocks is shown in Figure 24.
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Figure 24 Actual and fitted distribution of random shocks in annual consumption changes
— water restriction driven outliers removed
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The best fit of distribution was a logistic fit. This distribution exhibits a less extreme
downside which would imply a minimum consumption per capita in the near term of around
96 kilolitres per annum (126 kilolitres minus 30 in the left tail). This minimum, although
unlikely is more realistic than the previous 86 kilolitre per year figure. The distribution
appears reasonable as a basis for simulation analysis.

Demand for Perth (excluding Mandurah) is the product of consumption per capita and
population. The three discrete demand scenarios discussed above form the basis for
demand forecasts; conservative, mid and optimistic. Within the LRMC model a discrete
scenario is manually chosen. Simulation can then be applied to the scenario by randomly
drawing consumption shocks from the distribution shown in Figure 24 and applying them to
the consumption forecast which is then multiplied by population. The three scenarios are
formed as follows:

o the conservative scenario combines the highest discrete annual consumption per
capita scenario, which is zero reduction, (shown in Table 46) and the highest
population forecasts shown in Figure 22;

o the optimistic scenario combines the lowest discrete annual consumption per
capita scenario which is that based on Water Corporations policy assumptions and
the lowest population forecasts shown in Figure 22; and

. the mid scenario relates to a mid-point between high and low demand. It combines
the mid annual consumption per capita scenario shown in Table 46 with the mid
population growth assumption

A simulation was run 1000 times to produce a set of annual Perth demand forecasts out to
2060. Each scenario has its own distribution as a result of the simulation. Figure 25 shows
the mean of each of these distributions and compares them with the Water Corporation’s
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demand forecasts for Perth which were submitted in its revised LRMC model.

Figure 25 Perth demand forecasts ERA vs Water Corporation
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The Water Corporation’s Perth demand forecasts are similar to the ERA optimistic forecast
until 2026. This is a result of the optimistic scenario using the same consumption forecasts
as the Water Corporation for the optimistic scenario and similarity between the small area
forecast information population forecasts used by Water Corporation and the low population
growth forecasts produced by DPLH.?® All ERA forecasts differ between 2026 and 2030
due to the linear interpolation of population forecasts (discussed above) applied by the ERA
and the difference in consumption per capita which is higher in the mid and conservative
scenarios. The Water Corporation’s demand forecasts submitted in its revised LRMC
model differ from that in its initially submitted model. The consumption per capita forecasts
underlying the demand forecast in the initially submitted model are those used as the basis
for the ERA optimistic scenario. After 2030 the Water Corporation’s revised consumption
per capita forecasts stay constant at 115 kilolitres per capita instead of declining to
105 Kkilolitres in 2060. The removal of this decline results in the steeper slope observed in
the Water Corporation forecasts compared to the ERA forecasts. Again the difference in
consumption per capita, which is higher in the mid and conservative scenarios, explains the
remaining divergence.

Mandurah and Goldfields and Agricultural Water Supply Scheme

Due to the relatively small influence of Mandurah and GAWS, forecasts for these schemes
are made at the total consumption level and then added to the Perth metropolitan forecasts
to form the total IWSS forecast. No simulations or scenarios have been used for these

216 The SAFI forecasts are produced by “.id the population experts’. Water Corporation use Department of
Planning recent forecasts of 3.5 million persons by 2050.
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forecasts. This is because variation in these forecasts has virtually no noticeable effect on
the LRMC estimates when combined with variations in Perth total demand.

Historical data for Mandurah are shown in Figure 26 below.

Figure 26 Historic demand Mandurah/Southwest
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A small number of observations was supplied, however a linear regression appears to
produce reasonable results in terms of explanatory power and statistical significance (see
Table 47).

Table 47 Regression of Mandurah/Southwest demand on time
Parameter ‘ Coefficient p-value
Intercept -587.007 0.00
Year 0.299 0.00
Observations 13
R Square 0.56

Source: ERA Analysis

The coefficients are statistically significant at the 1 per cent level while the R-Square
indicates the regression explains 56 per cent of the variation. The forecasts based on this
regression are shown in Figure 27.
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Figure 27 Mandurah/Southwest demand forecasts
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Source: ERA Analysis
Historical GAWS demand is shown in Figure 28.

Figure 28 Historic demand Goldfields Agricultural Water Scheme
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The GAWS demand appears to follow a downward trend across the limited number of data
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points supplied. However, the data may be cyclical given the relatively high concentration
on the mining and agricultural sector. Forecasting cycles in these sectors, their interactions
and relationship with final demand would be a very complex undertaking and likely prone to
a high degree of error. For this reason, minimum annual growth observed over the sample
(1.91 per cent) was used to index the 2016 realised demand figure of 23.1 gigalitres until
the maximum demand observed over this period (27.6 gigalitres) was reached. Demand is
kept constant at 27.6 gigalitres per annum thereafter to minimise the forecast error if
unexpected growth or contraction occurs. The Mandurah and GAWS forecasts are
combined and compared to the Water Corporation forecasts in Figure 29 below.

Figure 29 Mandurah/GAWS forecasts — ERA vs Water Corporation
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Although the differences appear substantial, in the context of the total IWSS mid scenario
forecast the difference is between 1 and 2.5 per cent. This is shown in Figure 30.
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Figure 30 ERA vs Water Corporation Mandurah/GAWS difference as a per cent of ERA mid
scenario IWSS total demand
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Source: ERA Analysis

The increase in the years after 2026 is mainly driven by the Water Corporation’s assumption
of continued growth in GAWS demand while the ERA assumes constant GAWS demand
after 2026 in order to account for cyclical uncertainty (note demand even appears to decline
in Figure 28). In the overall scheme of the analysis the differences are minor compared to
the differences between the conservative, mid and optimistic scenarios being used in
sensitivity analysis in the LRMC estimations. For example, the difference between the ERA
mid and conservative scenario is around 10 per cent on average and as high as 20 per cent.
It is therefore more useful to apply scenario than an attempt to reduce the relatively minor
differences in the ERA and Water Corporation Mandurah/GAWS demand forecasts.

Integrated Water Supply Scheme total demand forecasts
The Mandurah and GAWS static forecasts are added to the simulated Perth forecasts to

arrive at IWSS total demand forecasts. The means of the simulated IWSS demand
forecasts are compared to Water Corporation IWSS forecasts shown in Figure 31.
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Figure 31 ERA and Water Corporation IWSS demand forecasts
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The results are similar to those shown in Figure 25 for Perth, but higher on account of
Mandurah and GAWS being added in. The drivers of differences discussed for the Perth
demand forecasts above drive the majority of the differences observed for the IWSS here.
The mid and conservative forecasts are considerably higher than the Water Corporation
forecasts. To check whether the ERA’s simulated consumption is too high, demand
forecasts for Perth were carried out based on forecast connection growth and 2016
consumption per connection. This is intended to be a neutral crosscheck that does not
assume growth in consumption per connection or increased water use efficiency. Water
Corporation supplied Perth service connection data spanning 1941 to 2002. The data are
shown in Figure 32.
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Figure 32 Perth number of connections
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Source: Water Corporation 2017

The year to year differences were linearly extrapolated out to 2060 and used to augment
the latest (2002) data point to produce forecasts of connections out to 2060.

The latest total annual Perth consumption figure supplied by Water Corporation was the
2016 consumption of 253 gigalitres. Dividing this total consumption figure by the
extrapolated 2016 connection figure of 762,749 gives an annual consumption per
connection figure of 332 kilolitres. This consumption per connection figure is then multiplied
by the connection forecasts out to 2016 to produce total Perth demand forecasts. The
connection growth based demand forecasts are compared to the mean of the simulated
high and mid scenario demand forecasts in Figure 33.
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Figure 33 Connection growth based versus per capita based Perth demand forecasts
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Source: ERA Analysis, Water Corporation 2017

The connection based forecast is fairly close to the conservative per capita based forecast.
This suggests that the conservative and mid scenario forecasts are not unrealistically high
and as a result are suitable scenarios to consider in the LRMC analysis.

System losses

System losses calculated by Water Corporation have increased from 10.5 per cent since
the 2013 inquiry to 12.1 per cent for the current inquiry.?” Losses have a significant impact
on the marginal cost calculation because the increment in demand in the denominator of
the marginal cost is calculated net of losses while the additional cost in the denominator is
calculated based on water production including losses. Dividing by a smaller marginal
demand number in the denominator increases the marginal cost estimate. The higher the
losses greater the increase. The effect on the Water Corporation LRMC model is shown in
Table 48.

Table 48 Impact of losses on Water Corporation LRMC output (2016 dollars per kilolitre)
Water Corporation LRMC 51 per cent of 95" p;:fr CEnt
output distribution distribution
Losses at 12.1 per cent 2.13 2.82 3.34
Losses as 10 per cent 2.04 2.32 2.59

Source: ERA Analysis, Water Corporation 2017

217 Based on figures submitted in the Water Corporation long run marginal cost model.
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The historic water losses are shown in Figure 34.

Figure 34 Losses (hon-revenue water)
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The Water Corporation states that there are many reasons for the increase between the
last inquiry and now. In particular it believes a more robust measurement process for both
supply and customer metering has added to the accuracy and increased the overall figure.
The Bureau of Meteorology reported over the last 5 years ‘non-revenue’ water averaged
approximately 10 per cent of utilities’ system input.?®® This suggests that Water
Corporation’s losses are above the national average. Assuming that on average water
utilities achieve an economic level of leakage where the cost of reducing a unit of leakage
is equal to the value of that unit of water, a 10 per cent loss may be considered the current
economic level of leakage. However, as the cost of water increases and more cost effective
technologies become available it is reasonable to assume that over the longer run the
economic level of leakage will become lower than 10 per cent. The ERA notes that Aqwest
and Busselton estimate system losses close to 10 per cent. For these reasons the
Secretariat considers an assumption of a 10 per cent loss rate on average over the longer
run is reasonable.

Supply (inflow)

Inflow is an important input into the LRMC model. High inflows can delay the need for new
source projects for many years and hence reduce LRMC estimates significantly. Inflow is
also very difficult to predict and so is a key source of estimate risk. If forecasts are too
optimistic (high) LRMC estimates may be too low. If this is reflected in water pricing it may
result in excessive water consumption increasing the likelihood of severe water restrictions.

218 See
http://www.awa.asn.au/AWA MBRR/Publications/Latest News/More investment needed to curtail non-
revenue water losses_in_Australia.aspx
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If forecasts are too conservative, unnecessary investment in expensive plant like
desalinisation may be brought forward in the LRMC modelling and increase the LRMC
estimate.

Supply (inflow) scenarios are not simulated but instead are only considered as three
different discrete scenarios — optimistic (high), mid and conservative (low). Again, the
characterisation of these scenarios as high, mid and low only describes the relatively
between each of the scenarios. The details of the inflow forecasting are outlined below and
compared with those of the Water Corporation.

Existing sources can be viewed as inflow dependent (rainfall related) sources or other
sources. Water supplied from inflow dependent sources such as dams is subject to a higher
degree of uncertainty stemming from unpredictable climate events. The high variability in
inflows is a key driver of changes in the timing of addition of new sources in future. Other
sources such as desalinisation and ground water are subject to relatively low variability in
their supply capacity, although groundwater allocations are subject to variation at the
discretion of the Department of Water. For this reason modelling multiple inflow scenarios
is necessary in order to form a view on the most likely future supply requirements and the
variability or risk of deviation in the modelled outcomes.

One approach to understanding and forecasting this variation would involve attempting to
understand and predict the factors driving inflow such as climate. The downside to this
approach is that forecasting drivers such as climate is likely to be far more complex than
forecasting inflow using more basic methods such as observing the behaviour of the
associated inflows over time (time series). The drawback of time series modelling is that it
may not be useful for forecasting over a long time horizon, particularly if the patterns
observed in the data are not pronounced and/or are mainly a function of recent historical
observations. For this reason, both methods are used in the ERA forecasts.

Time series modelling identifies recurring patterns and variation in those patterns in an
historic time series. The method has long been an accepted approach in modelling rainfall
and streamflow.?!® This process only attempts to identify statistically significant patterns
without any regard to the drivers of those patterns. The time series in question, historical
inflow data, is tested for suitability in time series modelling of inflows. For the sake of testing
the longest series possible inflow, excluding Stirling and Samson dams, was used. This is
because inflow from both dams became available in 2002 and so inflow after that data is
not comparable to inflow prior. The composition of inflows is shown in Figure 35.

219 For an example of an early study see N. Matalas, Autocorrelation of rainfall and streamflow minimums,
Statistical studies in Hydrology, Professional paper 434-B,1963.
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Figure 35 Total IWSS surface water inflows
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The total inflows excluding Samson Brook and Stirling dams are tested for stationarity
(reversion in mean and variance to some long run level) to determine whether the series
are amenable to time series modelling. The total inflow appears to be highly erratic or
nonstationary. The variation in inflows also appears to have increased substantially after
1979 and then decreased again after 2001. If the inflows are nonstationary, the best
forecast using the level (raw) data is likely to be the latest year of inflows (for the same
reasons as outlined above for consumption). Augmented-Dickey Fuller (ADF) tests for
stationarity in the level data are shown in Table 49.

Table 49 Total IWSS inflow (excluding Samson Brook and Stirling dams) - stationarity
tests

critical-value (5 | critical-value (1

Test

test-

Sreoteaton stasio| ggereet e eucome
Total | None -2.31 -1.95 -2.58 E)egffts?gt?é’;gf;iSOfU"it
Trend -5.98 -3.43 -3.99 E)egffts?gt?grtlr;?;is of unit
Drift -4.67 -2.88 -3.46 e onneois ofunit

Source: ERA Analysis

Despite appearances, the results show that inflows are stationary at the 5 per cent level of
significance under all specifications of the test. This indicates that from a statistical point of
view, over the very long run inflow will tend to revert to the long run average. However, at
the 1 per cent level of significance only the trend and drift models indicate stationarity. This
suggests that inflow only mean reverts around a declining trend. While the series in Figure
30 appears to trend downward, using trend analysis would produce counterintuitive results

Inquiry into the efficient costs and tariffs of the Water Corporation, Aqwest and Busselton Water —
Draft Report 164



Economic Regulation Authority

because it would quickly predict negative inflows. The drift specification therefore appears
to be the most intuitive model. A time series model with drift incorporates a tendency to
move in a particularly direction, although not as inexorably as a linear trend. The concept
is reflected in Water Corporation’s characterisation of streamflow data containing structural
breaks shown in Figure 36.

Figure 36 Annual inflows for Perth
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Years in this figure represent the May to April period. Inflows for 2010 are not for the full year.

The ERA initially undertook time series analysis using a variety of specifications including
an ARIMA model and autoregressive specifications including structural breaks. The ARIMA
model produced unsatisfactory forecasts on account of identifying strong negative
autocorrelation in inflow data which meant very low years of inflow would be followed by a
large reversal of low inflow. The low inflow years of 2015 and 2016 produced inflow
forecasts in the short term in excess of 100 gigalitres which were considered implausible in
light of climate change and the lower forecasts produced by Water Corporation. Figure 37
shows the historic and projected rainfall for Jarrahdale which is used by Water Corporation
as representative rainfall for IWSS dams. The projection based on historical data is below
both the Department of Water and CSIRO’s driest 2030 projections.

220 |mage published in Productivity Commission, Australia's Urban Water Sector: Productivity Commission
Inquiry Report, Volume 2, No. 55, 31 August 2011, p.149
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Figure 37 Jarrahdale rainfall forecasts and trends
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Additionally, the negative autocorrelation found in the inflow data has been identified by
McMahon et al as likely a result of sample sized and sample variability. McMahon also
stated that:

This explanation is plausible given that, unlike positive correlations, there is no physical
explanation why large negative correlations should occur at the annual level.??*

Water Corporation characterises both historic stream flows and inflows using particular time
periods. This is shown in Figure 36 and Figure 38. These time periods are:

o 1911 to 1974,
o 1975 to 2000;
. 2001 to 2009; and
. 2010 to 2016.

221 T, McMahon, R. Vogel, M. Peel and G. Pegram, ‘Global streamflows — Part 1: Characteristics of annual
streamflows’, Journal of Hydrology, 2007, vol. 347, pp.243-259.
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Figure 38 Historic streamflow
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Assuming that these periods accurately represent structural breaks in the data, time series
forecasts should be based on the period 2010 to 2016.%?2 This leaves only seven
observations to work with and so precludes any statistical analysis. For this reason the
mean of the seven observations from 2010 to 2016 for the total inflows including Samson
Brook and Stirling dams is used as the time series forecast.

Table 50 Total IWSS inflows including Samson Brook and Stirling dams
2010 186
2011 25
2012 99
2013 53
2014 111
2015 76
2016 19
Average 81

Source: Water Corporation 2017

In summary, the stationarity tests in Table 49 suggest a trend or drift model is appropriate
for the inflow data. Trend models do not produce intuitively appealing results due to
producing negative forecasts in the short run and so a drift model is considered to be more
appropriate. The concept of drift is reflected (although not explicitly) in Water Corporation’s
characterisation of stream flows and inflows as having structural breaks that step down over

222 The statistical significance of these structural breaks is tested further below.
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time. The best fitting autoregressive models have significant negative autoregressive
coefficients. There is no physical explanation why these negative autocorrelations should
occur in annual inflows. As a result, the simple average of the inflow observations in the
period after the last structural break specified by the Water Corporation is used to produce
a constant forecast of 81 gigalitres per annum.

Climate driven forecasts

Climate is a key driver of inflow. Climate change is not explicitly considered in the model
above. Climate change suggests that a trend that should be present in the forecasts. The
Commonwealth Scientific and Industrial Research Organisation (CSIRO) Indian Ocean
Climate Initiative stage 3 (IOCI 3) produce long run climate projections. These compare a
baseline period (1962-1999) to mid-century (2047-2064) and end of century (2082-2099)
localised projections for Western Australia. Projections for Jarrahdale were used for what
follows.

Rainfall appears to be a reasonable predictor of total inflow. Historical monthly rainfall was
collected for Jarrahdale dam weather station from the Bureau of Meteorology dating back
to 1912.22 The rainfall was aggregated into financial years and then totalled across the
dams for each year. The total inflow series excluding Stirling and Samson Brook dams
dating back to 1912 was regressed on the rainfall data values to produce the regression
model shown in Table 51.

Table 51 Regression of rainfall on total inflow

Intercept -203.239 0.0005
Rainfall 0.41 <0.0001
R-Square 0.41

Observations 105

Source: ERA Analysis

The R-Square indicates that rainfall explains 41 per cent of the variation in total inflow. All
coefficients are highly significant (even at the 1 per cent level) as indicated by the p-values
being 0.0005 or less. The relationship is shown diagrammatically in Figure 39.

223 Accessed via http://www.bom.gov.au/climate/data/. Some years of observation were missing including
2005 and 2006.
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Figure 39 Rainfall vs total IWSS inflow excluding Samson and Stirling dam
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Note: The data points lying on the horizontal axis represent missing years of Jarrahdale rainfall data.

Such relationships can be spurious — any two downwardly trending series will can show a
statistically significant relationship even if there is no possible way that they are related. For
this reason the changes in each of these series were checked for a relationship with each
other. The changes in annual inflow are plotted in Figure 40.
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Figure 40 Changes in total IWSS inflow excluding Samson and Stirling dam
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The relationship between the changes in rainfall and changes in inflow are plotted in Figure
41. The positive relationship between changes and the spread of data between the top
right and bottom left quadrant tend to indicate that the relationship observed between rainfall
and inflow in Figure 39 is not spurious.
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Figure 41 Changes in rainfall vs total IWSS inflow excluding Samson and Stirling dam
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Given the explanatory power of the rainfall data, the I0CI 3 downscaled rainfall projections
in combination with historical rainfall were used to project future rainfall which in turn could
be used to project total inflow.??* The worst case scenarios were used in light of the
projections based on the historical data being worse than the dry 2030 CSIRO projections
in Figure 37. The IOCI 3 projection shown in Table 52 was applied to the 1962 -1999 rainfall
averages for Jarrahdale.

Table 52 CSIRO IOCI 3 downscaled rainfall projections

Station Base Case (1962-1999) Worst Case (2047-2064)
Jarrahdale 1 0.66

Source: CSIRO

This produced averages for Jarrahdale across 2047-2064. This is shown in Table 53.

224 Downscaled refers to localized impact of broader climate change projections.
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Table 53 Rainfall projection 2047-2064

Jarrahdale ‘

Rainfall reduction factor 0.67
(2047-2064) '
Average annual mm

(1962-1999) e
Average annual mm 756
(2047-2064)

Source: CSIRO, Bureau of Meteorology 2017 and ERA Analysis

A predicted rainfall trend was fitted across the mid points of the 1962-1999 and 2047-2064
periods. This is demonstrated diagrammatically in Figure 42.

Figure 42 Linear rainfall projection process
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The resulting linear annual projection for Jarrahdale rainfall is shown in Figure 43 and
compared against the historic linear trend based on the same data.
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Figure 43 Jarrahdale rainfall projections
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The projections appear reasonably similar which suggests that the CSIRO IOCI 3 based
forecasts are reasonable. Once aregression model is fitted to the existing inflow and rainfall
data dating back to 1912, the Jarrahdale rainfall projections can be used as the main input
into the regression model to project inflow. A regression model similar to the one shown in
Table 51 is used. The model must be altered to take the structural breaks into account
shown in Figure 37 because these suggest that the relationship between inflow and rainfall
changes with time. Each of the periods is assigned a binary variable (0 or 1) to indicate
which period they fall within. The new model is shown in Table 54.22°

225 The period 1912 to 1974 is considered the base case and so is 