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Important notes about your report

Limitations Statement
Forecasts are inherently uncertain.

The forecasts in this report represent Jacobs’ (our) opinion on what is reasonable, at the time of writing, based
on the information that we have presented. We have used a number of publicly available sources, other
forecasts we believe to be credible, and our own judgement as the basis for developing our estimates.

Actual outcomes will depend on complex interactions of policy, technology, international markets, and the
behaviour of multiple suppliers and end users, all of which are subject to uncertainty and are beyond our
control. Hence, we cannot warrant that the projections contained in this report will turn out to be correct.
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Executive Summary

TasNetworks engaged Jacobs (us) to estimate materials-related cost escalation rates for its upcoming revenue
proposal to the Australian Energy Regulator (AER). Our report provides escalation rates from financial year (FY)
2015-16 (2016) to 2021-22 (2022) for TasNetworks’ distribution assets.

The cost escalation factors adopted over the next regulatory period will impact TasNetworks’ annual revenue
requirement. Appropriate cost escalation forecasts aim to protect TasNetworks from input-price increases that
can erode its revenue, and customers from over-estimates of cost increases.

Our forecasts, which are transparently developed with integrity, improve revenue adequacy and can also allow
customers to experience real price decreases (all other factors being equal) where real cost decreases occur in
relation to TasNetworks’ input costs.

In producing this report, we note the AER’s recent position to apply forecast consumer price index (CPI)
changes as the nominal escalation rates of asset classes, translating to a real cost escalation of zero. The
AER'’s reasons for its view include:

e the degree of potential inaccuracy of commodities forecasts

e limited evidence to support how accurately [the entity’s] materials escalation model forecasts reasonably
reflect changes in prices paid by [the entity] for physical assets in the past and by which [the AER] can
assess the reliability and accuracy of its materials model forecasts

o insufficient evidence to show that [the entity] has considered whether there may be some material
exogenous factors that impact on the cost of physical inputs (Final Determination on ActewAGL,
Attachment 6, pp. 90-91).

The Australian Bureau of Statistics (ABS 2015) states that CPI is a measure of changes in retail prices of a
basket of goods and services consumed by households in Australian capital cities. The basket includes food,
alcohol and tobacco, clothing and footwear, housing, household contents and services, health, transportation,
communication, recreation, education and financial and insurance services.

We consider that CPI is not sufficiently relevant to the inputs for constructing and maintaining electricity network
assets (unless there is no alternative). We accept that CPI can be used as a proxy for cost escalation where no
other appropriate method exists. Over the years, however, we have developed a more appropriate method.

For estimating network cost escalation, rather than CPI, we recommend using commaodity cost drivers and asset
classes, which we have refined over several years to forecast cost changes in transmission and distribution
networks.

TasNetworks asked us to provide nominal and real forecasts on a year-on-year basis (and not in cumulative
terms). This executive summary presents only our proposed nominal cost escalation rates (on a year-on-year
basis) as these are better understood by most readers. Our detailed report (below) presents nhominal and real
year-on-year forecasts spanning FY2016-2022. We assume CPI is 2.5% per annum (pa) over that period.

Our base year is 2015. We set out the nominal escalation rates for TasNetworks’ cost drivers and asset
categories below.

TasNetworks cost escalation (year-on-year nominal)

Cost Category 2017 Simple + or -
Average CPI
+

Aluminium 1.5% 7.2% 5.1% 7.8% 7.7% 6.9% 6.2% 6.1%

Copper -4.7% 2.3% 2.8% 8.2% 8.5% 7.5% 6.7% 4.5% +

Steel -6.0% | 11.2% 9.6% 7.2% 6.0% 6.8% 6.1% 5.8% +
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Cost Category 2016 2017 2018 2019 2020 ﬂﬂ Simple + or -
Average

37% | 17.7% | 104% @ 82% | 4.4% @ 49% @ 6.6% | 6.9%
Construction costs -7.0% -1.4% 1.8% 5.9% 4.4% 5.7% 4.5% 2.0% -
Wood 25% | 25% | 25% | 25% | 25% | 25% | 25% | 2.5% ;
TWI 33% | 0.0% | 00% & 00% & 00% 00% 00% -0.5% ;
CcPI 25% | 25% | 25% | 25% | 25% | 25% @ 25% | 2.5% ;
S‘rgzrshfjfbgﬁ)b“ansm'SS'O” 35% | 50% | 50% | 59% | 50% | 55% | 48% | 3.9% 4
Ei:ggr%‘r’g;‘g)S“b”a”sm'ss'on 27% | 34% | 34% | 56% | 50% | 50% | 47% | 3.5% +
Urban Zone Substations -4.5% 1.7% 3.0% 5.2% 4.1% 4.9% 4.2% 2.6% +
Rural Zone Substations -4.5% 1.7% 3.0% 5.2% 4.1% 4.9% 4.2% 2.6% +
SCADA 25% | 25% | 25% | 25% | 25% | 25% | 25% | 2.5% -
%Srghbn”;')on Switching Stations | 4 705 | 60% | 50% | 53% | 46% | 47% | 45% | 4.0% +
S;ﬁ,jmead High Voltage Lines |y 190 | 7406 | 58% | 52% | 44% | 46% | 45% | 4.4% +
g‘lf;r‘ead HighVoltage Lines | 4 100 | 7406 | 5.8% | 5206 | 44% | 46% | 45% | 4.4% +
Voltage Regulators on 1.8 4.7% % 2% 2 9 o o 2 704
Distribution Feeders -1.8% 1% 3.6% 3.4% 9% 3.0% 3.0% 7% +
Eigggrg“’““d High Voltage 04% | 53% | 42% | 48% | 40% | 41% | 4.0% | 3.7% +
Eirr‘]ggrg(,‘\’;l‘zns High Voltage 1% | 7.4% | 58% | 52% | 44% | 46% | 45% | 4.4% +
-2.1% o0 8% SN o0 .8% 2% 9% +
(D;zﬁgl;“t'on Substations HV 21% | 55% | 4.8% | 53% | 45% | 48% | 45% | 3.9%
(chsrghbn“;')"“ Substations HV 21% | 55% | 48% | 53% | 45% | 48% | 45% | 3.9% +
(Dgzﬁg’“t'o“ Substations LV 21% | 55% | 48% | 53% | 45% | 48% | 45% | 3.9% +
-2.1% o0 8% SN o0 .8% 2% 9% +
(Dcf‘?ghbn“c};c’” Substations LV 21% | 55% | 4.8% | 53% | 45% | 48% | 45% | 3.9%
S‘r:‘g::gﬁﬁt '[J"r"k‘)’a\r’]‘"tage Lines | o306 | 6206 | 4.7% | 4.6% | 3.9% | 40% | 3.9% | 3.9% +
S‘rﬁgﬁiﬁt Ihol:/\r/a\lloltage Lines | 5306 | 6206 | 4.7% | 4.6% | 3.9% | 40% | 3.9% | 3.9% 4
8;’5;:930' Low Voltage Lines 03% | 62% | 47% | 46% | 3.9% | 40% | 3.9% | 3.9% +
g‘lf;head LowVoltage Lines | 5300 | 6206 | 47% | 4.6% | 3.9% | 40% | 3.9% | 3.9% 4
Eirr‘]ggrgm”“d Low Voltage 04% | 53% | 42% | 48% | 40% | 41% | 4.0% | 3.7% 4
gg?ner;%r?‘#r;gn"c%w Voltage 23% | 44% | 3.8% | 44% | 32% | 3.7% | 3.7% | 3.0% +
HVST Service Connections -0.3% 3.5% 2.8% 2.6% 2.2% 2.3% 2.4% 2.2% -
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Cost Category 2016 2017 2018 2019 2020 ﬂﬂ Simple + or -
Average

HV Service Connections -0.3% 3.5% 2.8% 2.6% 2.2% 2.3% 2.4% 2.2%
(H;Xn'\rf:é‘;gﬂg CA Service 03% | 35% | 2.8% | 2.6% | 22% | 23% | 24% | 2.2% -
HV/LV Service Connections 0.9% 5.6% 4.4% 5.5% 5.3% 5.0% 4.6% 4.5% +
Business LV Service 09% | 56% | 44% | 55% | 53% | 50% | 4.6% | 45% +
Connections

Business LV Metering CA 09% | 56% | 44% | 55% | 53% | 50% | 4.6% | 4.5% +
Service Connections

ggnmneesg'tfoh\sl Service 09% | 56% | 44% | 55% | 53% | 50% | 46% | 45% +
ggmiif'ggxn';";}gggg CA 09% | 56% | 4.4% | 55% | 53% | 50% | 4.6% | 4.5% +
Wholesale Metering -0.3% 3.5% 2.8% 2.6% 2.2% 2.3% 2.4% 2.2% -
HV Metering 0.3% | 35% | 2.8% | 26% | 22% | 2.3% | 24% | 2.2% -
HV/LV Metering 0.3% | 35% | 2.8% | 26% | 22% | 2.3% | 24% | 2.2% -
Business LV Metering -0.3% 3.5% 2.8% 2.6% 2.2% 2.3% 2.4% 2.2% -
Domestic LV Metering 0.3% | 35% | 2.8% | 26% | 22% | 2.3% | 24% | 2.2% ;
Off Peak Metering 0.3% | 35% | 2.8% | 26% | 22% | 2.3% | 24% | 2.2% ;
Emergency Network Spares 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% -
Motor Vehicles 25% | 25% | 25% | 25% | 25% | 25% | 25% | 2.5% -
Minor Assets 25% | 25% | 25% | 25% | 25% | 25% | 25% | 2.5% -
Non-System Property 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% -
Spare Parts 25% | 25% | 25% | 25% | 25% | 25% | 25% | 2.5% -
\ouional Electricity Market 25% | 25% | 25% | 25% | 25% | 2.5% | 25% | 2.5% .
Average — asset category na na na na na na na 3.3% +

Overall, in simple average terms, our recommended cost escalation rates for TasNetworks’ asset classes
amount to 3.3% pa. This is higher than our assumed CPI of 2.5% pa. The asset classes forecast to experience
real cost increases (exceeding CPI) include service-connection assets. For example:

. HV/LV Service Connections (4.5%)

. Business LV - Service Connections (4.5%) and Metering CA Service Connections (4.5%)

e Domestic LV - Service Connections (4.5%) and Metering CA Service Connections (4.5%).

The asset classes forecast to experience real cost decreases (i.e. increase less than CPI) include metering
assets. For example:

e  Wholesale Metering (2.2%)

e  HV Metering (2.2%) and HV/LV Metering (2.2%)

e Business LV Metering (2.2%) and Domestic LV Metering (2.2%)

e  Off Peak Metering (2.2%).

Other costs are forecast to escalate in line with CPI of 2.5% pa.



gll:zt:rials Cost Escalation for TasNetworks 2016 to JACOBS

1. Introduction

TasNetworks engaged Jacobs (us) to estimate materials-related cost escalation rates for its upcoming revenue
proposal to the Australian Energy Regulator (AER). Our report provides escalation rates from financial year (FY)
2015-16 (2016) to 2021-22 (2022) for TasNetworks’ distribution assets.

The cost escalation factors adopted over the next regulatory period will impact TasNetworks’ annual revenue
requirement. Appropriate cost escalation forecasts aim to protect TasNetworks from input-price increases that
can erode its revenue. They also protect customers from over-estimates of cost increases.

Our forecasts, which are transparently developed with integrity, improve revenue adequacy and can also allow
customers to experience real price decreases (all other factors being equal) where real cost decreases occur in
relation to TasNetworks’ input costs.

If the price of distribution lines and general construction costs, for example, are anticipated to increase faster
than the consumer price index (CPI), having positive real cost escalation factors will avoid inefficient cost
signals and revenue inadequacy from impacting network service providers.

At the same time, robust and well-founded cost escalation factors provide confidence to downstream customers
(i.e. small businesses and households) that TasNetworks has proposed its revenue allowances in a reasonable,
principled manner. For example, where we anticipate that transformers and switchgear costs will increase less
than CPI, customers should benefit from real cost decreases.

TasNetworks has sought our advice on three areas, namely:

¢ (nominal and) real annual material cost escalation rates and, if there is any difference across States, the
real annual material cost escalation factors applicable to the relevant network service provider's State
jurisdiction

o forecast details on any material exogenous factors that may impact on the reliability of material input costs
with relevance to the network service providers’ relevant State jurisdiction

e evidence of the historic correlation of manufactured network materials and equipment with the raw material
input costs.

We have prepared our report against this backdrop to meet the TasNetworks’ requirements.

In producing this report, we note the AER’s recent position to use forecast CPl changes as the nominal
escalation rates of asset classes, translating to a real cost escalation of zero. The AER’s reasons for its view
include:

e the degree of potential inaccuracy of commodities forecasts

e limited evidence to support how accurately [the entity’s] materials escalation model forecasts reasonably
reflect changes in prices paid by [the entity] for physical assets in the past and by which [the AER] can
assess the reliability and accuracy of its materials model forecasts

e insufficient evidence to show that [the entity] has considered whether there may be some material
exogenous factors that impact on the cost of physical inputs (Final Determination on ActewAGL,
Attachment 6, pp. 90-91).

The Australian Bureau of Statistics (ABS 2015) states that CPI is a measure of changes in retail prices of a
basket of goods and services consumed by households in Australian capital cities. The basket includes food,
alcohol and tobacco, clothing and footwear, housing, household contents and services, health, transportation,
communication, recreation, education and financial and insurance services.

We do not consider CPI to be highly relevant to the inputs for constructing and maintaining electricity network
assets. We accept that CPI can be used as a proxy for cost escalation where no other appropriate method
exists. Over the years, however, we have developed a more appropriate method.
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Specifically, for estimating network cost escalation, rather than CPIl, we recommend using commodity cost
drivers and asset classes, which we have refined over several years to forecast cost changes in transmission
and distribution networks.

TasNetworks asked us to provide nominal and real forecasts on a year-on-year basis (and not in cumulative
terms). Our report (below) presents nominal and real year-on-year forecasts spanning FY2016-2022. We
assume CPl is 2.5% per annum (pa) over that period.

Our report is structured as follows:

e  Executive Summary

e  Section 1: Introduction

e  Section 2: Approach — explains our overarching approach for estimating cost escalation for TasNetworks’
asset categories and associated inputs

e  Section 3: Forecasts of input costs — sets out our recommended cost escalation factors for cost drivers
underpinning TasNetworks’ physical assets, including commodities and other relevant indices

e  Section 4: Cost escalation of TasNetworks’ asset categories — provides our recommended cost escalation
factors for TasNetworks’ regulatory-proposal’s asset categories.
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2. Approach

For this report, we have retained the cost-escalation approach we used in previous engagements for
TasNetworks. We have forecast prices for key commodities (i.e. aluminium, copper, oil and steel) and other cost
drivers (e.g. construction costs and exchange rates). We present this analysis in Section 3.

Using our results from Section 3, we then apply a weighting and (cost) mapping system to estimate an
escalation rate for TasNetworks’ asset categories. We ascribe weightings for the cost drivers to our model’s
asset categories, to produce our final forecasts.

We note, however, that our model contains asset categories that do not perfectly match TasNetworks' asset
categories. This is because TasNetworks’ regulatory proposal (which has 41 categories, excluding land and
easements) applies slightly different asset categories to those in our model.

To address this, and produce robust results, we have made assumptions on the mapping of our database’s
asset categories with those of TasNetworks’. As part of this process, we sought clarification from TasNetworks
to ensure our mapping was reasonable. Figure 2.1 summarises our cost-escalation approach.

* Produce escalation rates for exchange rates (i.e. USD and trade- A
weighted index) , aluminium, copper, steel, oil, construction costs and
the CPI covering 2016 to 2022. )

N

* Map Step 1's escalation rates to Jacobs' asset categories (e.g.
transformers, conductors and switchgears) in its proprietary cost-
escalation model. )

e Align Step 2's findings with the asset categorisation in TasNetworks’
upcoming regulatory proposal, so we can produce escalation rates for
its asset categories . )

Figure 2.1: Overview of Jacobs' cost escalation approach
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3.  Forecasts of input costs

This section describes our forecasting approach for the key input costs or cost drivers underlying TasNetworks’
physical assets. The cost drivers we consider are:

e exchange rates

. aluminium

e  copper
. steel
. crude oil

o construction costs
o CPI

o wood.

This section also covers our conversion of the cost drivers from nominal to real terms. In summary, we do this
by multiplying a current nominal price by the ratio of the base year’s CPI to current CPI (see Section 3.7). At the
section’s conclusion, we summarise the nominal (Section 3.8) and real (Section 3.9) cost escalation rates for
the key cost drivers.

3.1 Exchange rates

We open this section with our approach to estimating future exchange rates as prices for commodities are
usually quoted in United States Dollars (USD) and we need to convert them to Australian dollars (AUD) for our
analysis. As part of this, we consider Australia’s trade-weighted index.

3.1.1 uUsb

As aluminium, copper, steel and oil are four of TasNetworks’ key cost drivers, we must consider how the AUD
will vary against the USD to estimate cost escalation for those commaodities.

We have relied primarily on the CME Group’s exchange rate futures-contracts information, which is supplied
quarterly and covers September 2015 to September 2020. A foreign exchange futures contract is a contract to
exchange one currency for another at a specified date in the future at a price (exchange rate) that is fixed on the
purchase (or strike) date. Such contracts are binding and often deliverable (i.e. the money ultimately exchanges
hands electronically at the execution date). Given these contracts reflect commercial decisions parties actually
make, using futures contract information is robust and realistic way to forecast future exchange rates.

Our approach for estimating the forecast USD/AUD exchange rates is as follows:

e Identify the most recent monthly average USD/AUD exchange rate from the Reserve Bank of Australia
(RBA) record (i.e. August 2015).

e  Forthe period September 2015 to September 2020, we adopt the CME Group futures’ quarterly data*.

e  Forthe end of the regulatory period (i.e. June 2022), we adopt the September 2020 futures’ data point.

e We then linearly interpolate between the above data points to form a monthly time series and take the
average of 12 months’ data within each financial year to be the data point for that financial year.

Using this approach, we developed the following forecast average annual exchange rates. The approach
forecasts the USD/AUD exchange rate will fall (representing a weakening AUD) from 2015 to 2020, and
practically remain flat till 2022 (see Table 3.1).

! As at 14 September 2015.
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Table 3.1: Forecast USD/AUD exchange rates from 2015 to 2022

2021 2022

Average USD/AUD

2 0.837 0.709 0.695 0.688 0.682 0.677 0.674 0.674
exchange rate” (%)

In our analysis, we connect our forecast monthly exchange rates with our forecast monthly price points for each
of the relevant cost drivers (i.e. the imported commodities), resulting in an exchange-rate-adjusted forecast price
for each of the relevant input cost drivers expressed in AUD.

As our model uses monthly exchange rates, Table 3.1 (which adopts annual exchange rates) is provided only
as a summary and guide to the reader on the monthly USD/AUD exchange rates underpinning our analysis.
We recognise there is uncertainty in this forecast, as with all forecasts. However, we consider our RBA and
CME Group futures’ quarterly data to be robust and our methodology to be reasonable.

It should be noted that the cost-escalation rates for commodities and asset classes are sensitive to exchange-
rate expectations. In recent months, the expectations (based on CME Group futures data) on the Australian
dollar’s strength against that of the US dollar have weakened. As a result, the cost escalation factors across the
asset categories have trended upwards in response to the weakening Australian dollar.

3.1.2 Trade Weighted Index

While TasNetworks’ asset prices are linked to commodity-price movements, some of the asset-price changes
will depend on other factors (e.g. changes in overseas manufacturing costs). The USD is not the only currency
that will have a bearing on those outcomes. Since TasNetworks imports a large share of its assets from other
countries (e.g. China, Japan, Thailand), capturing the effect of other exchange rates is also important to ensure
the robustness and accuracy of our cost escalation forecasts for imported cost inputs.

Using an exchange-rate index that reflects electricity network service providers’ choice of trading partner
countries (from which they import) would be ideal to account for that effect. However, we are not aware of any
such specific index in existence. Accordingly, we must rely on an alternative approach and, to that end, have
adopted the RBA’s Trade Weighted Index (TWI).

The TWI is a weighted average of exchange rates between the AUD and currencies of Australia’s main trading
partners (from both export® and import perspectives). It accounts for 90% of Australia’s trade with the rest of the
world. Our review of some network service providers’ procurement contracts reveals that countries from which
they purchase their assets are strongly represented among the TWI nations. Hence, using the TWI is a
reasonable proxy for our analysis. Our approach for forecasting the TWI is as follows:

e«  We identify the most recent/actual historical monthly average Australian TWI data (i.e. August 2015)

e  We assume this monthly average persists from August 2015 onwards to 2022.

Our rationale for adopting the position captured in the second dot point above is set out below. Using the RBA’s
historical data®, we estimated the average TWI between 1 September 2010 and 31 August 2015:

o five-year average — 72.7

o four-year average — 72.1

e three-year average — 70.6

e two-year average — 68.2

e  One-year average — 65.5.

2 The amount of USD required for purchasing one AUD.

% |deally, for our analysis, a TWI reflecting Australia’s imports only would be more suitable than an index capturing the sum of exports and imports.
However, the RBA does not publish such an index.

4 See RBA's F11 Exchange Rate publications, available at: http://www.rba.gov.au/statistics/historical-data. html#exchange-rates
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Our analysis reveals a downward trend in the TWI, suggesting it might be lower in future years. We thus
consider it reasonable to use the August 2015 TWI average, which is 62.0 (i.e. the AUD buys 62.0 units of the
TWI’s currency basket).

While we could have linearly interpolated between the one- and five-year averages to estimate exchange rates
between 2015 and 2022, we considered it was too big a leap to make that assumption. For our USD/AUD
exchange-rate analysis (subsection 3.1.1), we had the benefit of both historical and futures contract information
to inform our proposed long-term USD/AUD average. However, we do not have futures contract information for
the TWI (a 20-currency basket), which means our proposed long-term TWI average would have relied on
historical information only. In light of this, we consider it reasonable to assume the August 2015 TWI average of
62.0 is the long-term average.

We combine information from TWI and the Australian CPI (see Section 3.6) to track the manufacturing costs of
physical assets made overseas.

3.2 Aluminium and Copper

Aluminium is the core material for making for transmission and distribution line conductors, and copper is used
in transformers.

Our data source for forecast aluminium and copper prices is from the London Metals Exchange (LME) and
Consensus Economics (2015). To capture data points for each year in the regulatory period, we use the
average of 12 months’ worth of forecast (monthly) spot prices.

The LME publishes daily official and settlement price data, which are based on prices that buyers and sellers
have sought on the exchange. Because these prices reflect actual commercial positions, we consider them to
be more reliable than price forecasts. Accordingly, we give these data first preference as an input to our
method. However, as the LME supplies these data up to December 2017 only, we rely on price forecasts from
Consensus Economics thereafter. In particular, we use Consensus Economics’ long-term forecast (published in
August 2015), which is a single price for the period 5-10 years out.

Specifically, we use the following approach for forecasting aluminium and copper prices:

e  We adopt the LME forecast Primary Aluminium and Copper futures prices based on 12-month averages for
price points as at August 2015, November 2015, December 2015, December 2016 and December 2017.
The price points used are the mean of the LME’s buyers’ and sellers’ offers.

e We use the Consensus Economics forecast by assuming it applies to the midpoint (7.5 years). Starting at
publication in August 2015, this results in our (derived) long-term forecast price for aluminium and copper
as at February 2023 (the approximate end of the regulatory period).

e We apply an exchange-rate adjustment, prior to our linear-interpolation step (below), to convert the USD
prices to AUD.

e We then use linear interpolation to connect LME’s December 2017 data point with the Consensus
Economics February 2023 data point. Refer to Table 3.2 for our method’s results.

Table 3.2: Forecast aluminium and copper prices from 2015 to 2022

Aluminium Price (AUD) | 2,252 | 2,286 2 450 2576 2777 2,991 3,198 3,394
Nominal growth rate - - 1.5% 7.2% 5.1% 7.8% 7.7% 6.9% 6.2%
aluminium

Copper Price (AUD) 7613 | 7,258 7,426 7,631 8,260 8,960 9,634 10,282
Nominal growth rate - - -4.7% 2.3% 2.8% 8.2% 8.5% 7.5% 6.7%

copper
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To summarise, we combined futures’ pricing data from LME (up to December 2017) and forecast price data
from Consensus Economics (as at February 2023), and used linear interpolation for the period between
December 2017 to June 2022.

3.3 Steel

Steel is used in numerous plant and equipment supporting transmission and distribution assets. Unlike the
approach we adopted for aluminium and copper, we have not relied on the LME’s futures information. While the
LME produces futures prices for steel, we consider that market to be insufficiently liquid to be a robust source of
price prediction. In this regard, steel traded on that exchange amounted to less than 0.1 million tonnes® in
calendar year 2014, compared with 1,640 million tonnes of global steel production®.

As an alternative, our data source for forecast hot rolled coil (HRC) steel prices is from Consensus Economics.

Our traditional approach (i.e. submitted to the AER previously) for forecasting HRC steel prices is as follows:

e We adopt Consensus Economics’ short- and long-term nominal forecasts for steel, specifically the mid-
point of HRC in the USA and European steel markets.

e We linearly interpolate these forecasts (using the annual data points in Table 3.3) to generate monthly steel
prices for application within our model.

Table 3.3: Forecast steel prices from 2015 to 2022 based on USA and European HRC steel markets

Price (AUD)
Nominal growth rate - 6.5% 8.8% 3.9% 3.9% 4.2% 4.3% 3.8%

In the past, much of the steel in network assets imported by Australian companies has come from the USA or
Europe, which makes the above approach appropriate — particularly for previous regulatory periods. However,
the USA and European sources of steel production and steel-based products, and our trading alliances, are
increasingly shifting to Asia as Australia’s relationships with that region strengthen, evidenced by free trade
agreements commencing.

Recently, Consensus Economics released its forecast of HRC Asian steel prices. Assuming TasNetworks
procures assets that are increasingly comprised of steel or steel products sourced from Asia, we consider this to
be a credible alternative to our past practice of using HRC USA/European steel prices. Accordingly, and to
maintain the currency of our method, we have provided HRC Asian steel prices in Table 3.4

Table 3.4: Forecast steel prices from 2015 to 2022 based on the Asian HRC steel market

Price (AUD)
Nominal growth rate - -6.0% 11.2% 9.6% 7.2% 6.0% 6.8% 6.1%

Table 3.4 shows that, except for 2016, Asian HRC steel prices escalate more quickly than USA/European HRC
steel prices in each of the years. The simple average nominal escalation rate between 2016 and 2022 for Asian
steel is 5.8%, while that for USA/European steel is lower at 5.1%.

Recommendation

We recommend estimating cost escalation for steel using Consensus Economics’ short- and long-term nominal
forecasts for HRC Asian steel prices.

5 See 2014 volumes for Steel Mediterranean Billet at: https://www.Ime.com/en-gb/metals/reports/monthly-volumes/annual/2014/
5 Refer to last column in second page of: http://www.worldsteel.org/dms/internetDocumentList/steel-stats/2015/Crude-steel-production-Jan-Apr-2015-
vs-2016/document/Crude%20steel%20production%20Jan-Apr%202014%20vs%202015.pdf
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3.4 Crude oil
Crude oil is important for manufacturing key inputs to transmission and distribution assets.

Crude-oil markets provide futures contracts with settlement dates sufficiently far forward to cover the duration of
TasNetworks’ upcoming regulatory proposal. We have researched’ the reliability of oil futures contracts as a
predictor of actual oil prices, and consider that these contracts are — on their own - not a sufficiently robust
foundation for forecasting future prices. For example, the US Federal Reserve concluded that:

“... more commonly used methods of forecasting the nominal price of oil based on the price of oil futures or
the spread of the oil futures price relative to the spot price cannot be recommended.”

To address the shortcoming of using futures contracts, we referred to three relevant data sources (only one of
which reflects oil futures contracts) to support our analysis, namely:

e« Consensus Economics’ Energy and Metals Consensus Forecasts

e New York Mercantile Exchange (NYMEX) future contracts®

e US Energy Information Administration (EIA) Annual Energy Outlook.

In previous cost-escalation work, we compared actual oil prices against those forecast by each of the data
sources from 2011 to 2013. Table 3.5 reveals our analysis on percentage errors relating to those data sources.

Table 3.5: Forecast oil prices by data sources vs actuals (2011 to 2013) - percentage errors

1 year 7% 4% 7%
2 years 7% 10% 25%
3 years 9% 16% 28%
Simple Average 8% 10% 23%

Source: Jacobs’ analysis (adapted from our cost-escalation report for Energex in October 2014, p.23)

Table 3.5 shows Consensus Economics’ estimates had the lowest forecasting error (simple average of 8%)
when compared with 10% (NYMEX) and 23% (EIA) from the other sources. Accordingly, we rely on Consensus
Economics’ forecasts for the oil-price estimates. Our approach for forecasting crude oil escalation rates is as
follows:

. Use Consensus Economics’ short- and long-term nominal forecasts for oil prices as the anchoring data
points.

. Linearly interpolate between these quarterly and annual figures to derive monthly prices

. Derive escalation rates from the linearly interpolated data.
Table 3.6 shows our forecast crude-oil prices and the changes (in nominal terms) as a basis for cost escalation.

Table 3.6: Forecast crude-oil prices from 2015 to 2022

Price (AUD)

Nominal growth rate - -3.7% 17.7% 10.4% 8.2% 4.4% 4.9% 6.6%

’ Forecasting the Price of Oil, Board of Governors of the Federal Reserve System, International Finance Discussion Papers, July 2011
8 NYMEX is one of the world's largest physical commodity futures exchanges.
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35 Construction costs

Construction costs account for price movements of the civil works undertaken by Australian network service
providers to expand and renew their infrastructure. Our main data source for forecast construction costs is the
Australian Construction Industry Forum (ACIF).

The ACIFis the peak consultative organisation in Australia’s building and construction sectors. It established
the Construction Forecasting Council (CFC), which is responsible for generating forecast construction costs.
The CFC published its most recent forecasts on 24 July 2015; we have incorporated these forecasts in our cost
escalation model. The CFC forecasts the demand for 20 work types, for the next 10 years, across residential
and non-residential building as well as engineering construction, across all states and territories.

Our approach for forecasting construction costs is as follows:

o Identify CFC’s most recent forecast annual ‘Engineering’ construction price index

e Linearly interpolate between the index’s (annual) data points to form continuous monthly data points over
the regulatory period.

Table 3.7 presents our forecasts of construction costs based on CFC’s index for engineering construction costs,
which is published in real terms.

Table 3.7: Forecast construction costs (Real annual average) from 2015 to 2022

v | 2015 | 2ot | 2017 | 201e | z01e | 2020 | 2021 | 2022 |

CFC’s Index (real) 0.874 0.793 0.763 0.758 0.783 0.797 0.822 0.838
Change (%) vs previous year’ - -9.3% -3.8% -0.7% 3.3% 1.8% 3.1% 2.0%

Table 3.7 shows CFC expects real construction costs to decrease between 2015 and 2018, before exhibiting
growth between 2019 and 2022.

3.6 CPI

3.6.1 Escalation of manufacturing costs for power-related equipment

The AER uses the Australian CPI as a proxy for Australian manufacturing activity index.

Alternatively, a historical Australian Producer Price Index (PPIl) is available for electrical equipment
manufacturing. However, the PPI relates primarily to the manufacture of electrical goods. Network services
providers do not manufacture electrical goods; they install and maintain electrical and other network equipment.
So, we do not consider the PPI to be appropriate as a proxy for the networks.

Generally, we only consider using Australian CPI to escalate cost items for which we cannot identify a more
suitable escalation rate. We therefore rely on CPI, for limited application, to represent the forecast trend of local
manufacturing activity (manufacturing labour). In addition, we are proposing to adopt CPI as the escalator for

wood prices.

We use CPI to convert Australian-based input data from nominal to real terms (and from real to nominal where
required).

3.6.2 Our CPI forecast
For historical data, we use the CPI published by the ABS. The ABS does not, however, publish CPI forecasts.
We rely on the RBA’s Statement of Monetary Policy and its position on maintaining the CPI growth within a 2-

3% pa band, as a basis for our CPI forecasts. We assume the long-term CPI growth rate for Australia would be
2.5% (i.e. the inflation band’s midpoint).

9 Some rounding adjustments have been made.
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Our approach is as follows:
e Use most recent quarterly data from ABS (i.e. June 2015)
e  Use CPI forecasts from RBA’s Statement of Monetary Policy in August 2015, with:
- specific forecasts of 2.5% in December 2015
- average forecasts of 2.5% in June 2016, December 2016, June 2017 and December 2017
e Use 2.5% pa, the midpoint of RBA'’s target inflation band, as the long-term CPI change rate till June 2022

e Linearly interpolate current forecast rates with the long-term CPI growth rate.
To summarise, we assume the CPI grows at 2.5% pa for each of the regulatory control period’s years.
3.7 Real to nominal conversions

To convert a cost driver’s price from nominal to real terms, we multiply its current nominal price by the ratio of
the base year’s CPI to the current CPI.

CPI (base period)

Real Price (t) = Nominal Price (t) * CPI(0)

While we apply this conversion to the commodities’ monthly prices, we report our escalation rates at year-to-
date levels. Our traditional cost-escalation model addresses this technical matter.

3.8 Summary of escalation rates for key cost drivers (nominal)

Table 3.8 summarises the nominal cost escalation rates for the key cost drivers.

Table 3.8: Nominal escalation rates for cost drivers

2016 2017 Simple
Average

Aluminium 1.5% 7.2% 5.1% 7.8% 7.7% 6.9% 6.2% +
Copper -4.7% 2.3% 2.8% 8.2% 8.5% 7.5% 6.7% 4.5% +
Steel -6.0% 11.2% 9.6% 7.2% 6.0% 6.8% 6.1% 5.8% +
Oil -3.7% 17.7% 10.4% 8.2% 4.4% 4.9% 6.6% 6.9% +
Construction Costs -7.0% -1.4% 1.8% 5.9% 4.4% 5.7% 4.5% 2.0% -
Wood 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% -
TWI -3.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% -0.5% -
CPI 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% -

We expect aluminium, copper, steel and oil prices to increase, in simple average terms, by more than forecast
CPI increases. Oil prices will have the largest average increase (6.9% pa), which is driven by price spikes
anticipated in 2017 and 2018 (17.7% and 10.4% respectively). However, construction costs (on average) will
escalate at a rate lower (i.e. 2.0% pa) than forecast CPI increases. Wood prices are forecast to remain in line
with CPI forecasts.
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3.9 Summary of escalation rates for key cost drivers (real)
Table 3.9 summarises the real cost escalation rates for the key cost drivers.

Table 3.9: Real cost escalation rates for cost drivers

FY 2016 2017 2018 2019 2020 2021 2022
Aluminium -0.8% 4.6% 2.6% 5.1% 5.1% 4.3% 3.6%
Copper -6.8% -0.2% 0.3% 5.6% 5.8% 4.9% 4.1%
Steel -8.1% 8.5% 6.9% 4.6% 3.4% 4.2% 3.5%
Ol -5.9% 14.8% 7.8% 5.5% 1.9% 2.4% 4.0%
Construction Costs -9.3% -3.8% -0.7% 3.3% 1.8% 3.1% 2.0%
Wood 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
TWI -5.7% -2.4% -2.4% -2.4% -2.4% -2.4% -2.4%
CPI 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

We commented on a selection of nominal escalation rates in section 3.8 (above). The same observations apply

to this summary of real rates, so we do not repeat them here.
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This section presents the information that TasNetworks requires to implement our escalation rates in its revenue
models, specifically the nominal and real escalation rates for each of its asset categories. In Section 2, we
explained that our cost escalation model incorporates three main steps:

1) We assign cost escalation rates to the key cost drivers (section above).

2) We then translate the cost driver escalation rates to rates for physical assets (e.g. transformers,
switchgears). For example, for physical asset A, our mapping might indicate aluminium comprises 30% of

costs, steel comprises 40% of costs and the remaining 30% to other cost drivers

3) Finally, we then map the rates for physical assets rates for TasNetworks’ asset categories. For example, for
asset category Y, our mapping might indicate 50% of costs are based on transformers, 30% on plant and
equipment, and 20% on instalment-related costs.

We have refined the weights we ascribe to our second and third step mapping processes over several years,
using confidential survey data from numerous service providers and our professional judgement. We consider
this information to be our intellectual property and we, therefore, do not disclose the weightings used in our

mapping process.

This section presents the results generated by our cost-escalation model for TasNetworks’ asset categories.

4.1 TasNetworks

We present the nominal and real escalation rates for TasNetworks’ distribution assets below.

41.1 Nominal year-on-year escalation rates

Average

S‘r:eersh(ej;’biﬁ)b”ansm‘SSiO” 35% | 50% | 50% | 59% | 50% | 55% | 4.8% | 3.9% +
t’i’r‘gir?&cr’g;‘g)S“b”ansmiss“)” 27% | 34% | 34% | 56% | 50% @ 50% | 47% | 3.5% +
Urban Zone Substations -4.5% 1.7% 3.0% 5.2% 4.1% 4.9% 4.2% 2.6% +
Rural Zone Substations -4.5% 1.7% 3.0% 5.2% 4.1% 4.9% 4.2% 2.6% +
SCADA 250 | 25% | 25% | 25% | 25% | 25% | 25% | 2.5% ]
Distribution Switching Stations 1.7% 6.0% 5.0% 5.3% 4.6% 4.7% 4.5% 4.0% +
Oraunt) . . . . . . . .

Sygg‘]ea" High Voltage Lines |1 104 | 749 | 580 | 52% | 4.4% | 46% | 45% | 4.4% +
gtj’féread High Voltage Lines |1 100 | 7496 | 58% | 52% @ 4.4% | 46% | 45% | 4.4% +
Voltage Regulators on

voltage Regulatars 18% | 47% | 3.6% | 3.4% | 2.9% | 3.0% | 3.0% | 2.7% +
Ei?]‘;irgr"“”d High Voltage 04% | 53% | 42% | 4.8% | 4.0% | 41% | 4.0% | 3.7% +
Eig‘;grg(,‘\’/‘éng High Voltage 11% | 7.4% | 5.8% | 520 | 44% | 4.6% | 45% | 4.4% +
('?Diztlgg’““"” Substations HV 21% | 55% | 4.8% | 53% | 45% | 48% | 45% | 3.9% +
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Average
%fghbn“(g"” Substations HV 21% | 55% | 48% | 53% | 45% @ 4.8% | 45% | 3.9% +
giﬁg‘;”“"” Substations LV 21% | 55% | 4.8% | 53% | 45% | 48% | 45% | 3.9% +
?Cf‘fghbn“;;"” Substations LV 21% | 55% | 4.8% | 53% | 45% | 48% | 45% | 3.9% +
ngggﬁﬁt LU"r‘ga\;O"age Lines 03% | 62% | 47% | 46% | 3.9% @ 4.0% | 3.9% | 3.9% +
ngggﬁﬁtfﬁa\l’o“a‘ge Lines 03% | 62% | 47% | 4.6% | 3.9% | 40% | 3.9% | 3.9% +
Sytf;ﬂead Low Voltage Lines 03% | 62% | 47% | 46% | 3.9% @ 4.0% | 3.9% | 3.9% +
Sxfgre""d Low Voltage Lines 03% | 62% | 47% | 46% | 3.9% @ 4.0% | 3.9% | 3.9% +
Underground Low Voltage Lines | -0.4% | 5.3% 4.2% 4.8% 4.0% 4.1% 4.0% 3.7% +
gggﬁ;%ﬁ?‘#’:gnﬁw Voltage 23% | 44% | 38% | 44% | 32% @ 3.7% | 3.7% | 3.0% +
HVST Service Connections -0.3% 3.5% 2.8% 2.6% 2.2% 2.3% 2.4% 2.2% -
HV Service Connections -0.3% 3.5% 2.8% 2.6% 2.2% 2.3% 2.4% 2.2% -
nv Metering CA Service 03% | 35% | 2.8% | 2.6% | 22% @ 23% | 2.4% | 2.2% ;
HV/LV Service Connections 0.9% 5.6% 4.4% 5.5% 5.3% 5.0% 4.6% 4.5% +
Egi‘::jjoh\s’ Service 09% | 56% | 4.4% | 55% | 53% | 50% | 4.6% | 4.5% +
ggf\'/:‘fesschn"e"ggﬂgg CA 09% | 56% | 4.4% | 55% | 53% | 50% | 4.6% | 4.5% +
ggnmneesgitfoh\s’ Service 0.9% | 56% | 44% | 55% | 53% | 50% | 4.6% | 4.5% +
ggmse“gg;’n'g'cetfgﬂgg CA 09% | 56% | 4.4% | 55% | 53% | 50% | 4.6% | 4.5% +
Wholesale Metering -0.3% | 3.5% 2.8% 2.6% 2.2% 2.3% 2.4% 2.2% -
HV Metering 03% | 35% | 2.8% | 2.6% | 22% @ 23% | 2.4% | 2.2% ;
HV/LV Metering 03% | 35% | 2.8% | 2.6% | 22% @ 23% | 2.4% | 2.2% ;
Business LV Metering -0.3% | 3.5% 2.8% 2.6% 2.2% 2.3% 2.4% 2.2% -
Domestic LV Metering -0.3% | 3.5% 2.8% 2.6% 2.2% 2.3% 2.4% 2.2% -
Off Peak Metering 03% | 35% | 2.8% | 2.6% | 22% @ 23% | 24% | 2.2% ;
Emergency Network Spares 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% -
Motor Vehicles 25% | 25% | 25% | 2.5% | 25% | 25% | 25% | 2.5% ;
Minor Assets 25% | 25% | 25% | 2.5% | 25% | 25% | 25% | 2.5% ;
Non-System Property 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% -
Spare Parts 25% | 25% | 25% | 2.5% | 25% | 25% | 25% | 2.5% ;
/T:‘ggga' Electricity Market 25% | 25% | 25% | 2.5% | 25% | 25% | 25% | 2.5% ;
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2019 2020 2021 2022 Simple

Average

Asset category

+

Average — asset category na na

Overall, in simple average terms, our recommended cost escalation rates for TasNetworks’ asset classes
(3.0%) are higher than the forecast percentage change in the CPI (2.50%).

The asset classes forecast to experience real cost increases (exceeding CPI) include service-connection
assets. For example:

e  HVI/LV Service Connections (4.5%)

e Business LV - Service Connections (4.5%) and Metering CA Service Connections (4.5%)

. Domestic LV - Service Connections (4.5%) and Metering CA Service Connections (4.5%).

The asset classes forecast to experience real cost decreases (i.e. increase less than CPI) include metering
assets. For example:

e  Wholesale Metering (2.2%)

. HV Metering (2.2%) and HV/LV Metering (2.2%)

. Business LV Metering (2.2%) and Domestic LV Metering (2.2%)

e  Off Peak Metering (2.2%).

Other costs are forecast to escalate in line with CPI of 2.5% pa.

4.1.2 Real year-on-year escalation rates

Asset category 2016 ‘ 2017 2018 2019 2020 2021 2022

Overhead Subtransmission

. -5.8% 2.4% 2.4% 3.3% 2.4% 2.9% 2.3%
Lines (Urban)
Underground
Subtransmission Lines -5.0% 0.9% 0.9% 3.0% 2.5% 2.5% 2.1%
(Urban)
Urban Zone Substations -6.8% -0.8% 0.5% 2.6% 1.6% 2.3% 1.6%
Rural Zone Substations -6.8% -0.8% 0.5% 2.6% 1.6% 2.3% 1.6%
SCADA 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Distribution Switching

- 0, 0, 0, 0, 0, 0, 0,

Stations (Ground) 4.0% 3.4% 2.5% 2.7% 2.0% 2.2% 1.9%
Overhead High Voltage

. -3.4% 4.8% 3.2% 2.7% 1.9% 2.1% 1.9%
Lines Urban
Overhead High Voltage

. -3.4% 4.8% 3.2% 2.7% 1.9% 2.1% 1.9%
Lines Rural
Voltage Regulators on

N -4.2% 2.1% 1.1% 0.9% 0.4% 0.5% 0.5%
Distribution Feeders
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Asset category 2021 2022

Underground High Voltage

Lines -2.7% 2.8% 1.6% 2.2% 1.5% 1.6% 1.5%
Underground High Voltage

Lines SWER -3.4% 4.8% 3.2% 2.7% 1.9% 2.1% 1.9%
Distribution Substations HV

(Pole) -4.4% 2.9% 2.2% 2.7% 2.0% 2.2% 1.9%
Distribution Substations HV

(Ground) -4.4% 2.9% 2.2% 2.7% 2.0% 2.2% 1.9%
Distribution Substations LV

(Pole) -4.4% 2.9% 2.2% 2.7% 2.0% 2.2% 1.9%
Distribution Substations LV

(Ground) -4.4% 2.9% 2.2% 2.7% 2.0% 2.2% 1.9%
Overhead Low Voltage Lines

Underbuilt Urban -2.7% 3.6% 2.1% 2.1% 1.4% 1.4% 1.4%
Overhead Low Voltage Lines

Underbuilt Rural -2.7% 3.6% 2.1% 2.1% 1.4% 1.4% 1.4%
Overhead Low Voltage Lines

Urban -2.7% 3.6% 2.1% 2.1% 1.4% 1.4% 1.4%
Overhead Low Voltage Lines

Rural -2.7% 3.6% 2.1% 2.1% 1.4% 1.4% 1.4%
Underground Low Voltage

Lines -2.7% 2.8% 1.6% 2.2% 1.5% 1.6% 1.5%
Underground Low Voltage

Common Trench -4.6% 1.8% 1.2% 1.9% 0.7% 1.2% 1.2%
HVST Service Connections 2.7% 1.0% 0.3% 2.9% 2.8% 2.4% 2.0%
HV Service Connections 2.7% 1.0% 0.3% 0.1% -0.3% -0.2% -0.1%
HV Metering CA Service

Connections -2.7% 1.0% 0.3% 0.1% -0.3% -0.2% -0.1%
HV/LV Service Connections -1.5% 3.0% 1.9% 2.9% 2.8% 2.4% 2.0%
Business LV Service

Connections -1.5% 3.0% 1.9% 2.9% 2.8% 2.4% 2.0%
Business LV Metering CA

Service Connections -1.5% 3.0% 1.9% 2.9% 2.8% 2.4% 2.0%
Domestic LV Service

Connections -1.5% 3.0% 1.9% 2.9% 2.8% 2.4% 2.0%
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Asset category 2021 2022

Domestic LV Metering CA

Service Connections -1.5% 3.0% 1.9% 2.9% 2.8% 2.4% 2.0%
Wholesale Metering 2.7% 1.0% 0.3% 0.1% -0.3% -0.2% -0.1%
HV Metering -2.7% 1.0% 0.3% 0.1% -0.3% -0.2% -0.1%
HV/LV Metering 2.7% 1.0% 0.3% 0.1% -0.3% -0.2% -0.1%
Business LV Metering -2.7% 1.0% 0.3% 0.1% -0.3% -0.2% -0.1%
Domestic LV Metering 2.7% 1.0% 0.3% 0.1% -0.3% -0.2% -0.1%
Off Peak Metering 2.7% 1.0% 0.3% 0.1% -0.3% -0.2% -0.1%
Emergency Network Spares 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Motor Vehicles 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Minor Assets 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Non-System Property 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Spare Parts 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
National Electricity Market

Assets 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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Appendix B. Response to AER position regarding cost
escalation

Below is an excerpt of a report (publically available) we provided ActewAGL for its response submission to the
AER’s draft determination on matters concerning commaodity price forecasting. We include this for TasNetworks’
reference:

Excerpt from Chapter 5 of that report:

Jacobs’ response to the AER’s summarised statements is set out below:

AER comments on page 6-114 of their Draft Determination that:

‘Recent reviews of commodity price movement show mixed results for commodity price forecasts
based on futures prices. Further, nominal exchange rates are in general extremely difficult to
forecast and based on the economic literature of a review of exchange rate forecast models, a “no
change” forecasting approach may be preferable.’

Based on our review of the AER’s draft decision, it appears the above statement relates to changes in
either commodity prices or nominal exchange rates (or both).

We consider the statement, in so far as it relates to commodity price escalation forecasts, inaccurate.
Commodity price movements, including metal prices, have been forecast for many decades by the LME.
The exchange’s years of experience suggest a high level of credibility and certainty in developing these
forecasts.

BIS Shrapnel® accurately predicted the current drop in commodity prices including for steel, aluminium,
copper which is most relevant to DNSPs. Its current forecast is that there will be a recovery in these
commodity prices from 2016/17 onwards. This aligns with CEG’s forecasts, which draw on a range of
commodity price forecasts to produce a mean forecast within an envelope forecast. Jacobs’ market
intelligence from its mining-industry partners corresponds with these findings.

Indeed, as country growth forecasts are well known and reasonably accurate, and as available capacity to
supply commodities (and the change in that capacity over a given period, given the time taken to bring on
new capacity) is relatively well known, then the demand-supply balance is well known. This, coupled with a
good understanding of commaodity price elasticity, allows reasonably accurate forecasts of commodity
prices to be made.

By default, no forecast can be guaranteed but it is an essential aspect of planning and budgeting for future
activities. Robust forecasts are generally developed through applying experience and research, as the
LME’s and other commodity exchange forecasts are. Whilst they may not be precise, the outturn is usually
within the envelope forecast.

Taken to the extreme, the AER’s position would suggest there is no merit in attempting to forecast
commodity prices because no forecast can be accurate. If this position is to be adopted, then the AER is
effectively saying there is no merit in planning, since planning must be based on both historical and
forecast data.

If, however, the AER’s comment relates primarily to exchange rate forecasts, then Jacobs concurs that
exchange rate fluctuations are more difficult to project over the medium term than commodity price
movements. That said, we consider the difficulties in forecasting exchange rates, in itself is not a sufficient
reason to reject the use of commaodity price forecasts. We consider our analysis on the merits of using
commodity price forecasts outweigh the inaccuracies of exchange rate movements -- especially in a
context where the AER’s proposed alternative is to use the CPI, our critique for which is set out below.

10 http://www.bis.com.au/reports/economic_outlook_r.html
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AER comments on page 6-114 of their Draft Determination that:

‘It is our view that where we are not satisfied that a forecast of real cost escalation for materials is
robust, and we cannot determine a robust alternative forecast, then real cost escalation should not
be applied in determining a service provider's required capital expenditure.’

Jacobs (previously SKM) has produced, and continues to produce, commodity, insurance, wage, electricity
forecasts that have been and are adopted by:

- utilities (electricity, water, rail)
- regulators (we note the AER adopted MMA'’s forecasts in the past), QCA and others
- the State and Australian Governments.

Most recently, we advised the QCA on forecast costs regarding the regulation of water (i.e. Gladstone Area
Water Board and SEQ water utilities including SunWater) and rail companies (i.e. Aurizon Network). We
also advised the Queensland Government on forecast costs related to proposed asset transactions.

During the commodity boom, Jacobs successfully demonstrated that DNSPs’ capital costs were (and are)
strongly linked to commodity prices of steel, copper and aluminium. We do not consider that this linkage

has changed, nor do we consider it logical to challenge an established commodity forecasting industry as
being of no value.

Many industries, banks, governments utilise such forecasts for planning and budgeting purposes. We also
note the International Monetary Fund (IMF) and World Bank draw on commodity price forecasting. It
seems unusual the AER would take such a dismissive position on such forecasts, without substantiation or
providing a reasonable alternative.

The AER comments on page 6-115 of the their Draft Determination that:

‘We accept that there is uncertainty in estimating real cost changes but we consider the degree of
the potential inaccuracy of commodities forecasts is such that there should be no escalation for the
price of input materials used by ActewAGL to provide network services.’

We note the AER does not substantiate the statement, nor indicate the level of inaccuracy to which it
refers. Hence, the statement lacks definition. Whilst we agree commodity forecasts, by definition, cannot
always be accurate, they can be valuable for planning purposes. If this were not the case, then the
commodity forecasting industry would not still be in existence from its foundation over a century ago.

It would be helpful if the AER substantiated its statement with analysis and supporting data. We seek to
clarify whether the AER is asserting that there is only an even chance the forecast is correct, or at least of
the right order of magnitude, or of the correct sign (i.e. positive or negative growth). Substantiating a
decision to not adopt forecasts (which are often considered valuable for network planning activities)
requires the AER to make that clarification.

The AER’s statement can be deemed to be a non sequitur: using the premise that there are potential
inaccuracies with commodity forecasts to conclude that escalation should not be applied is inappropriate.
Rather, we consider it more appropriate to decide whether to apply commodity escalation on the basis of
whether the relevant projections are more often right (in terms of being in the vicinity of percentage
changes in the CPI) than wrong.

Indeed, we note future CPl assumptions are also forecasts, but based on a basket of goods that is not
representative of electricity DNSPs’ cost bases.

The AER comments on page 6-115 of the their Draft Determination that:

‘In previous AER decisions, namely our Final Decisions for Envestra's Queensland and South
Australian networks, we took a similar approach. This was on the basis that as all of Envestra's real
costs are escalated annually by CPIl under its tariff variation mechanism, CPl must inform the AER's
underlying assumptions about Envestra's overall input costs. Consistent with this, we applied zero
real cost escalation and by default Envestra's input costs were escalated by CPI in the absence of a
viable and robust alternative. Likewise, for ActewAGL, we consider that in the absence of a well-
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founded materials cost escalation forecast, escalating real costs annually by the CPI is the better
alternative that will contribute to a total forecast capex that reasonably reflects the capex criteria.
The CPI can be used to account for the cost items for equipment whose price trend cannot be
conclusively explained by the movement of commodities prices. This approach is consistent with
the revenue and pricing principles of the NEL which provide that a regulated network service
provider should be provided with areasonable opportunity to recover at least the efficient costs it
incurs in providing direct control network services.’

We consider that the AER has failed to substantiate the direct link between material cost escalation factors
for network and system assets, and the principle of applying CPI to tariff variation or revenue and pricing
mechanisms based on overall input cost movements. There are a range of costs that can contribute to the
overall expenditure for a utility (of which network operating and capital expenditure is a part), for which it
can seek to earn revenue through pricing and tariff mechanisms.

The Jacobs material cost escalation factor modelling considers the forecast movements in material costs
for specific main asset types used in electricity distribution networks based on movements in primary cost
drivers such as commaodity prices, and these factors are used in forecasting escalation in annual capital
expenditure forecasts. Escalation in operating expenditure forecasts will be related directly to any
provisions in a current Certified Work Agreement concerning agreed movements in labour costs, or market
based forecasts for labour cost escalation provided by reputable companies such as BIS Shrapnel.

Jacobs has long argued that CPI is not a reasonable proxy for cost movements in electricity asset material
costs, as CPI relates to a basket of domestic goods. However, Jacobs agrees with the AER that it is
appropriate to apply CPI as the cost escalation factor for non-network and general costs, such as
consumables, plant and vehicles,

Therefore, and in accordance with the provisions of the National Electricity Law, the network operator
should be provided with the opportunity to recover the efficient costs directly related to providing network
services, recognising the primary cost drivers relevant to the primary network assets, which the AER has
previously agreed consider movements in commaodity prices.

The AER comments on page 6-151 of their Draft Determination that:

‘The limited number of material inputs included in ActewAGL's material input escalation model may
not be representative of the full set of inputs or input choices impacting on changes in the prices of
assets purchased by ActewAGL. ActewAGL's materials input cost model may also be biased to the
extent that it may include a selective subset of commodities that are forecast to increase in price
during the 2014-2019 period’

The Jacobs model is based on the following primary factors which are considered to influence cost
movements:

. Base metals such as copper, aluminium and steel
. Qil
. Construction costs

e Foreign exchange

These cost drivers were selected following a multi-utility strategic procurement study which researched
contract information for main items of plant equipment and materials (such as power transformers,

switchgear, cables and conductors) together with contract cost information for turn-key substation and
overhead line projects (including plant equipment, materials, construction, testing and commissioning).

All of the modelling done by Jacobs during the past decade for Australian electricity distribution utilities has
been based on these primary inputs, and this basis and approach has been accepted by the AER during
this time. Whilst there may be other commaodities such as nickel, zinc, tin and lead that could potentially
contribute to movements in asset material costs, from our research Jacobs considered these were
secondary factors only.
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Drawing on extensive data and information gained over the last ten years through numerous assignments
undertaken for the AER and Electricity Distribution Businesses, Jacobs has been able to periodically adjust
and refine the commodity weightings applied in its model to make sure no bias is introduced into the
weighting process.

The cost escalation model used by Jacobs for ActewAGL is identical to that used in developing material
cost escalation factors for other electricity distribution utilities, and generates material cost escalation
factors that are asset specific rather than utility specific. This is done so that any other known external
factor that may affect asset costs specific to ActewAGL would be separately identified and any such impact
separately quantified.

For ActewAGL, the cost escalation factors provided by Jacobs were installed cost escalation factors, and
considered any labour escalation specific to ActewAGL (including consideration of provisions of the
Certified Work Agreement).

In summary, Jacobs firmly considers the AER’s indicated position on the lack of veracity of use of
composite escalators based on weighted indices appropriate to specific capital cost building blocks and
specific operational cost expenditures, drawing on price component forecasts from reputable and
established bodies such as the ABS, BIS Shrapnel (and other metals market forecasting houses) is at odds
with general thinking in developed (and developing) nations.

Jacobs has developed, applied and reviewed (e.g. through established back-casting methods) its method
for producing such composite indices for over a decade. These methods are applied and accepted as
being robust by regulators (including the AER), utilities throughout Australia and in other jurisdictions,
international banks, and other investors.

We firmly believe, in line with other reputable forecasters in the private and public sectors, that using a
composite basket of weighted indices, appropriate and specific to the cost item in question, to forecast price
movements of that cost item is both robust and more reliable. We also consider this practice less prone to bias
than applying a forecast single non-specific escalator such as CPI movements. This is because the CPI tracks a
basket of consumer goods rather than costs relevant to electricity DNSPs.



