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Dear Mr Roberts

SA Power Networks welcomes the opportunity to comment on the AER’s draft decision on pre-emptive
productivity adjustments to the operating expenditure of distribution network service providers
(distributors). To assist with our submission we sought the advice of an international expert consultant,
NERA, experienced in reviewing approaches to productivity of regulators internationally and across various
industries. Attachment 1 provides NERA’s report and should be referred to for our detailed assessment of
the AER’s proposed productivity measures and recommended improvements. Our submission draws out key
themes from NERA's advice.

We have several major concerns with this draft decision:

= the consultation was not in keeping with the AER’s recent desire for more open engagement in a post
merits review framework, with inadequate opportunity for genuine engagement on a topic with material
consequences for the incentive framework and distributors’ risk profiles;

= the approach to the analysis is not best practice, lacking a clear problem statement, application of
regulatory principles and several methodological flaws;

= it continues a trend evident in the AER’s reviews of the Rate of Return, taxation and profitability measures
to undermining the incentive properties of the regulatory framework by closing opportunities for
outperformance. The framework has served well in providing competitive pressure, evidenced by the
performance of privately owned businesses such as ours consistently benchmarked among the most
efficient nationally. We are proud of our efforts and that our customers pay the second lowest
distribution costs in the nation as a proportion of their total bills, and that we are rated as the most
efficient distributor on a state-wide basis (total factor productivity);

= pre-emptive adjustments based on incorrect data analysis pose the most risk to businesses such as ours,
that are consistently efficient, to continue to meet our obligations and deliver services customers want
now and in the future. The timing now is particularly problematic, given the need for new investments to
enable our network to accommodate the new technologies that our customers wish to connect and use;

= the analysis seems to be approached opportunistically, ignoring evidence from available long-term data,
and appearing driven by populist ‘claw-back’ policies to reduce costs in the short-term while ignoring long
term knock-on effects for the incentive framework, risk, investor sentiment, and ultimately customers.
Private investors have been key to driving the industry efficiency evidenced in the AER’s benchmarks and
are acutely sensitive to moves that appear driven by short-term populism rather than predictable,
evidence-based assessment; and

= in our assessment, the case for a pre-emptive productivity adjustment is not established.

We would appreciate the opportunity to discuss the significant concerns we have raised. In the meantime, if
you have any questions in regard to our submission, please contact Bruno Coelho on 08 8404 5676.

Yours sincerely,

C@;}%@@r

Doug Schmidt

General Manager Regulation
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Our overarching views on the draft decision are that:

The consultation was inadequate—there was no preliminary consultation / issues paper, forum or
workshop prior to the draft decision; no clear articulated problem statement, objective assessment
against regulatory principles; and there is uncertainty on the data the AER will use in its final decision as
the draft was issued prior to the 2018 benchmarking report.

There is no fault in the regulatory framework that needs pre-emptive adjustments to drive efficiency,
and the view that firms should not experience periods of measured negative productivity is
unsubstantiated.

The AER has not considered the impact pre-emptive adjustments will have on distributors’ risk profiles.
These adjustments increase risks (we already bear) that self-funded productivity enhancing initiatives
will not produce intended outcomes, or that efficient costs to serve may not be recovered—because of
the cost pass-through thresholds, rigid approach to opex step changes, or the approach to ‘outputs’ (in
forecasting output growth, productivity, benchmarking) not reflecting distributors’ cost drivers.

Our key views on the AER’s approach to the productivity measures are that:

The measure(s) must arise from objective assessment against regulatory principles to enable efficient
cost recovery and preserve efficiency incentives, both in customers’ long-term interests, as required by
the National Electricity Law (NEL) and National Electricity Rules (NER). NERA has identified principles
that the AER should refer to.

Measuring productivity is an imprecise ‘art’, but the risk of error is material. Best practice, observed by
regulators internationally and in the view of the AEMC and seemingly earlier views of the AER itself, is
that productivity must be measured over a long-term. This is consistent with advice we received from
two experts, NERA and Houston Kemp?, that all available data should be used, namely, 2006—-2017.2

The decision to ignore available data and focus on a short time-series (2012-16) is not objective:

o Regulatory changes are ongoing. If the concern is catch-up of inefficient firms, the optimal solutions
are using: (1) long-term econometric Cobb-Douglas Stochastic Frontier Analysis (CD-SFA) using
statistics to focus on efficiency frontier shifts, or (2) long-term opex Multilateral Partial Factor
Productivity (MPFP) in which case catch-up matters less as it is unlikely to be sustained in the long-
term and all firms may have catch-up periods.

o Short-term data (2012-16) cannot reflect underlying productivity and incentivises avoiding
productivity gains to lower adjustments. One-offs and cyclicality skews results from short-term data,
and the AER did not investigate for these factors—we identify potentially relevant examples. Further,
while some firms were excluded from the MPFP sample to remove catch-up it is still apparent in
other firms. Forensic data assessment is needed if a short-term is used. Approaches relying on
regulatory intervention (or changing averaging periods) in each regulatory period cannot provide a
stable approach to productivity.

There is no need for indirect measures (i.e. labour productivity, undergrounding rates) or non-electricity
measures (productivity of gas distributors), as there is no apparent flaw that cannot be addressed by
long-term SFA or opex MPFP measures. NERA also notes flaws in the AER’s approach to these measures.

Applying NERA’s principles, two measures best comply with the NEL and NER: (1) opex MPFP and (2)
SFA econometrics, both measured over 2006-17. Their long-term nature will reflect underlying
productivity by being less susceptible to skewing.

Any ‘holistic approach’ taken to consider results of various measures, must not ignore the actual result
these measures produce. In the case of long-term (and even the short-term) SFA and opex MPFP
measures, the results show that productivity has been negative.
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Houston Kemp, Pre-emptive productivity adjustments—A report for Jemena, Ausnet Services, SA Power Networks, CitiPower,
Powercor Australia and United Energy, 2018.
We assume the AER’s final decision will use the latest year of data (2017) from the 2018 annual Benchmarking Report.



We saw the AER’s intent for better, earlier, more transparent and collaborative engagement with networks,?
as crucial to the exercise of regulatory discretion following the removal of the Limited Merits Review. ‘AER
2.0’ is evident in several regulatory decisions including earlier engagement on distribution determinations and
the carefully sequenced approach to several new guidelines.*

The process taken for productivity adjustments is not in keeping with AER 2.0 and poses several concerns:

= The AER started with a draft decision without usual preliminaries such as an issues / consultation paper,
workshop or forum which all serve to gain mutual understanding of concerns before decisions are
proposed. There was one opportunity for written submission and one rigid workshop which had little time
for interactive discussion.

= This topic warrants a more thorough process, given the risks posed by incorrect assessment of productivity
(discussed later) and the materiality of the AER’s proposed adjustment (1 percent or circa $42 million for
our business) and that of the Consumer Challenge Panel (CCP) (circa $100 million for our business).

= The draft decision lacks preliminaries expected of good regulatory decision making, including articulation
of a problem statement, consideration of regulatory assessment principles and consideration of the
regulatory framework in its totality and the interactions within it. Our ability to find a solution is hampered
by the lack of a clear problem.

=  While productivity forecasting is part of the Base-Step-Trend method, past consultation only focussed on
productivity for reporting and as something to consider when reviewing expenditure proposals generally:

o neither the Better Regulation process nor the AER’s explanatory documents for the Expenditure
Forecast Assessment Guideline (EFAG) effectively considered the premise of pre-emptive adjustments
and how these interact with regulatory incentives and risks; further,

o the EFAG provided insufficient guidance on the measures the AER is now proposing to use.

= |t appears that the views of a stakeholder who is proposing productivity adjustments (CCP) were given pre-
eminence (seen by the references in the draft decision), while distributors were not consulted with. This is
not good practice.

= The draft decision was released before the AER 2018 benchmarking report, creating a disconnect between
the results shown in the draft decision and what the AER may ultimately use in the final decision.

The problem that regulation should solve via pre-emptive productivity adjustments was not articulated, and
concerns we infer from the draft decision and statements of the stakeholder advocating for productivity
adjustments are unwarranted.

The regulatory framework is replicating a workably competitive market

There is no substantiation to the view’ that without pre-emptive productivity adjustments, the regulatory
framework provides insufficient competitive pressure on distributors, noting that:

= The performance of privately owned distributors has been good without adjustments. We have operated
under incentive regulation since 2000° and the AER incentives since 2010. We consistently benchmark
well, being the most efficient on a state-wide basis (TFP) and third most efficient on an opex MPFP basis.

= None of the recent reviews of the regulatory framework have indicated systematic bias to inefficiency:

3 Paula Conboy, Working together to restore confidence in energy regulation—speech to ENA Regulation Seminar, 26 July 2017.

4 For example, the Ring-Fencing Guidelines, and Demand Management Incentive Scheme and Innovation Allowance. Each
commenced with issues / consultation papers outlining problem statements and considering the regulatory framework, several
workshops / forums, several opportunities to provide formal submissions, and issuing of a draft and final decision.

5 Reflected in the presentation of the CCP at the AER productivity workshop (30 Nov 2018):

6 The Essential Services Commission of South Australia (ESCOSA) applied its Efficiency Carryover Mechanism.


http://www.aer.gov.au/

o The ACCC's electricity sector report’ pointed to inefficiencies from past state governments’ decisions on
their publicly owned utilities rather than to an underlying regulatory framework flaw.?

o The AEMC’s regulatory framework review did not find it lacking workably competitive pressure,® with
no evidence of systematic bias or distributors being unmotivated to improve opex efficiency.°

o The Grattan review into the electricity network sector pointed to past capex inefficiencies as being
driven by state governments’ decisions on their publicly owned utilities, rather than a flaw in the
framework affecting the decisions of all distributors.!

Periods of measured negative productivity are not inconceivable for regulated firms and are observed in
unregulated industries:?

o Negative productivity for NEM distributors is observed over the long-term, having regard to several
available measures including opex MPFP and econometric SFA models.!3

o Measured periods of negative productivity are also observed in unregulated industries. For example, 11
of 16 industrial categories have experienced at least one period of negative growth of five years or
more in Australia since 1990.* Measured periods of negative productivity are also observed for
regulated firms in other jurisdictions, including for example, in the United States and New Zealand.®

While negative productivity is not unique to regulated firms, the drivers may be unique to distributors:

o distributors do not choose where and who to service regardless of inherent costs unlike, say, an
unregulated mining company which may choose to cease extracting from a costly mine;

o regulators decide the ‘outputs’ to factor into benchmarking, productivity and opex growth forecasts. If
‘outputs’ don’t keep pace with regulatory requirement changes or market developments, measured
productivity may decline.® For this reason, New Zealand’s regulator applied negative productivity as an
increase to opex allowances.'” This highlights the inconsistency in the AER’s rationale, for if positive
productivity justifies cutting forecast opex, negative productivity may justify an upward adjustment;

o changes in regulatory requirements are not unique to 2006-12 and changes to the NER, AER guidelines
/schemes/reporting requirements and jurisdictional initiatives have and continue to be made. Many of
these changes have not been subject of regulatory funding during a regulatory period (see Appendix 1).

The current balance between incentives and risks must be maintained

The approach to sharing the benefits and risks of efficiency attainment between distributors and customers
remains appropriate and must be viewed in the regulatory framework’s totality:

Customers receive a 70 percent of efficiency gains, recognizing they should not be full beneficiaries of
investments in efficiency enhancing initiatives they do not fund nor bear the risk of. Efficiency often needs
upfront investment or research and development (R&D). Distributors self-fund these initiatives (their costs
not going into forecast allowances) and bear risks these do not work. R&D carries risk.

Applying pre-emptive productivity adjustments may see customers retaining not only 100 percent of

mandated efficiency gains (i.e. the productivity adjustment) but 170 percent (the extra 70 percent being
any efficiencies derived above the productivity target). This is not in line with the incentive framework.
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ACCC, Retail electricity pricing inquiry Final Report, June 2018, pp.166-172.

The ACCC also pointed to some potential bias under certain conditions in favour of spending more capex over opex.

AEMC, Economic Regulatory Framework Review—Promoting efficient investment in the grid of the future, 26 July 2018.

The findings actually suggest there may be instances were incentives favour capex over opex, and in future there may be risks to
the ability of distributors to secure market investment as new technologies drive more opex rather than capex solutions

Grattan Institute, Down to the wire: A sustainable electricity network for Australia, March 2018, p.3.

Views to the counter were reflected in a CCP submission, CCP10 response to EvoEnergy regulatory proposal 2019-24 and AER
Issues Paper, May 2018, p.12. Also reflected in a CCP presentation at the AER productivity workshop (30 Nov 2018):

NERA, Assessment of the AER’s proposed productivity assumptions: Prepared for Citipower, Powercor, SA Power Networks and
United Energy, 20 December 2018, p.vi.

NERA, ibid, p.5.

NERA, ibid, p.5.

For example, neither a safety driven obligation nor a requirement to implement greater protection from cyber security threats,
affect the ‘outputs’ the AER considers, despite being significant drivers of our costs.

NERA, ibid, p.5.
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= Distributors already bear risks that increasing costs to serve over time will be unfunded, noting:

o cost pass-throughs have a high materiality threshold,*® anything below being unfunded for the
regulatory period, regardless of an event increasing costs and affecting productivity measures; and

o the AER approach to opex step changes is rigid. Changes which have uncertain timing or are linked to
implementing a capex initiative but are not a capex / opex trade-off, go unfunded for a regulatory
period despite increasing costs to serve.?

Appendix 1, outlines a sample of some of our increased costs to serve (via opex) that were driven by market
and regulatory changes but were unfunded during a regulatory control period.
In summary:

= distributors already bear certain risks and the regulatory framework recognizes these in deriving the
current efficiency benefit / risk sharing ratio;

= adding pre-emptive adjustments increases these risks and are unwarranted. These must be considered for
their effect to other parts of the framework—this risk increase was not considered in the Rate of Return.

= consideration is also needed on potential revisions to the approach to step changes, cost pass throughs
and output measurement so distributors are afforded reasonable opportunity for efficient cost recovery.

NERA identified principles the AER could apply in choosing a productivity measure mindful of the obligations
in the National Electricity Law (NEL) and National Electricity Rules (NER) that distributors be provided with:

= reasonable opportunity to recover at least efficient costs of service provision as reasonably expected on a
forecast basis; and

= effective incentives to promote efficiency.

In addition, we urge the AER to ensure that its chosen measure(s) does not double count any economy-wide
productivity that may already be accounted for in the Consumer Price Index (CPI).2°

Table 1: NERA’s regulatory principles for assessing productivity measures

Principle Description (indicative examples)

1. Capture the = reflect the productivity improvement attainable by an efficient distributor; and
trend in = avoid temporary changes in costs occurring in particular years skewing results, such as one-off
productivity events (e.g. a merger, change in capitalisation, decision to cancel a programme, redundancy

programme etc). Also relevant is accounting for the cyclicality generally evident in productivity,
from the time a productivity enhancing initiative is undertaken to when gains are made and new
investments made. Some cyclicality may not pertain to productivity but may influence data (e.g.
end of an asset inspection / maintenance cycle, or vegetation clearance cycle).

2.Separate = focus on movements in the efficiency frontier rather than reflecting the efficiency improvements
productivity from of inefficient distributors ‘catching-up’ to the frontier. This is noting that the AER adjusts
catch-up distributors’ allowances separately if deemed to be inefficient.

3.Provide = not be highly sensitive to start / end years, and demonstrate longer-term productivity trends; and
objectivity & = be credible such that it can continue to be used in subsequent regulatory control periods—
ongoing stability changing approaches frequently risks perceptions of cherry-picking and could systematically deny
of approach cost recovery over time.

4.Preserve current = notintroduce perverse incentives discourage distributors from making business decisions with a
incentives view to influencing their current or future productivity targets; and
= not alter the current risk balance inherent in the regulatory framework as discussed above.

18 The NER set the pass-through threshold at 1 percent of a distributor’s annual revenue requirement for the relevant year.
Therefore, anything below circa $42 million for our business will not meet this threshold.

19 For 2020-25, AER staff indicate that opex step changes required to enact a capex initiative to manage network constraints (e.g.

arising from Distributed Energy Resources) will be unfunded regardless of whether the capex initiative is NER compliant.

The AER uses the assumed rate of inflation in setting revenue allowances. Given opex is a significant share of the revenue building

blocks, there is potential that the AER will overstate an achievable productivity adjustment by not controlling for the difference

between the economy-wide productivity adjustment and a frontier shift in the electricity distribution sector.

20
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NERA’s report details its review of the AER proposed productivity measures and recommends alternative
approaches. A table summarizing each measure’s rating against NERA’s regulatory principles (giving effect to
the NEL and NER) is provided in Appendix 2 to this submission. Below we extract some of the key themes
emerging from NERA’s advice.

Productivity must be measured using the longest available dataset

The AER’s proposed use of a short time-series of 2012—-16%! will not reflect underlying trends in productivity
and is inconsistent with best practice noting that:

For measures such as opex MPFP which do not use econometrics to remove ‘noise’, a short time-series
increases the possibility that data may be skewed by one-off opex changes, cyclicality in productivity orin
opex activities, and the catch-up of inefficient firms.

NERA notes regulators internationally are attuned to the risks of relying on short-term data and therefore
consistently take a long-term approach. For example:

o The UK’s Ofgem uses data from 1970 to 2007;

o Holland’s ACM uses data from distributors from 2005-2015 and a study undertaken for ACM in 2016
recommended using data between 1993 and 2008 to capture two complete business cycles; and

o  North American regulators typically rely on a broad dataset for electricity distributors from across the
whole United States, containing cost information provided in the same format since 1973.%

During the Better Regulation process, a report prepared for the AEMC*and AEMC statements suggested a
preference to use the longest historical time-series possible to study productivity, of at least 8 years.?*

The AER’s own views as expressed in earlier Regulatory Information Notices (RINs) have been to prefer
long-term data to measure productivity, at least 8 years as advised by its consultant, Economic Insights.?®

No objective reason to ignore 2006-12 data

The decision to ignore the 2006—12 period and focus only on 2012-16 was subjective and risks productivity
measures not reflecting underlying trends in productivity:

This seems arbitrarily justified on the basis that 2012-16 shows the positive growth the AER expects, rather
than by observing all available data.?®

While the AER also justifies ignoring 2006-12 on the basis that this period reflects regulatory obligations
which may not be repeated, there is no specific reason to select 2012. The AER could have selected 2012—-
2016 or 2013-16 which show materially lower productivity growth as seen in figure 1.27 In calculating
averages to 2016, 2012 is the only start point that produces strongly positive results and this to us appears
to reflect a highly selective and goal-seeking approach to analysis.

The AER did not identify the exact regulatory obligations in 2006—12 it wants to exclude, nor why these
were unique compared to all other changes in legislation, AER or jurisdictional regulation that have and
continue to be introduced. If the AER is referring to NSW state government driven changes in licences /
reliability, these predominantly impacted capex rather than opex.?®

If the AER is concerned to exclude inefficient distributors ‘catching-up’ to the frontier during 2006-12, it
could remove these distributors from the long-term data, or use SFA econometrics to focus on frontier
shifts. This is simpler and preferable to subjectively creating bigger problems by using short-term data.

21
22
23
24
25
26
27
28

We refer to data to 2016 but note the AER may seek to use the latest year, 2017. We still consider 2012-17 a short time-series.
NERA, ibid, p.14.

Brattle Group, Use of total factor productivity analyses in network regulation: studies of regulatory practice, October 2008, p.4.
AEMC, Review into the use of total factor productivity for the determination of prices and revenues, 30 June 2011, p.23.

AER, Regulatory Information Notices to Collect Information for Economic Benchmarking, November 2013.

AER, Draft decision paper: Forecasting productivity growth for electricity distributors, November 2018, p.11.

The bars in Figure 1 show how annual growth differs as each year is used as the start point for averaging to 2016.

See for example, the 2006 cost pass-through decisions for the three NSW distributors which approved total capex of circa $1.3
billion vs opex of $172 million. IPART, Statement of Reasons for Decision, 4 May 2006.
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Figure 1: Industry MPFP results for different time periods and different growth calculation methods?°
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Opex MPFP is suited to measuring productivity but the AER’s approach was flawed

NERA indicates that opex MPFP is suitable to measure productivity but the AER’s approach has arithmetic
flaws. Further, we note that the AER did not interrogate the data for factors that can and appear to be
skewing results. The AER’s approach to opex MPFP using 2012-16 data cannot reflect underlying productivity:

= The AER’s selection of the only start point for calculating an average to 2016 that produces a strongly
positive result appears subjective and opportunistic.

= NERA advises the AER’s average annual growth calculation method is sensitive to the choice of start / end
points and methods to better reflect underlying productivity are available. Figure 1 displays the results:

o Instead of the AER’s ‘unweighted’ method, NERA’s ‘weighted compounding’ method more accurately
measures productivity, preventing small distributors with unusually fast or slow productivity growth
skewing results and this is more consistent with the approach of the AER’s consultant, Economic
Insights, in reporting opex MPFP.

o Rather than the AER’s compounding method, NERA’s ‘weighted logarithmic’ method uses all data
points in an averaging period and is therefore less vulnerable to skew at start or end points.

=  While the decision to measure opex MFPP over 2012-16 appears driven by catch-up concerns, the use of
long-term data mitigates the need to account for catch-up as all firms may experience periods of catch-up
gains over time* and these have little effect on long-term averages.

= The AER aimed to remove catch-up from 2012-16 data, but the criteria was unclear. Distributors
considered ‘materially inefficient’ as their opex base years were adjusted, were removed. NERA notes
other distributors may have been catching-up in 2012-16. TasNetworks is an example, with the third
fastest growth in 2012-16 of 7.7% per annum, rising to 25.3% in 2014-16 after the merger with a
transmission network.3! Removing TasNetworks strongly affects overall productivity.3? The AER also did not
exclude Ergon despite indicating in its benchmarking report that it is a firm demonstrating catch-up.*

22 NERA, ibid, p.39.

30 For example, a new operating method or technology may commence by being adopted by few distributors and it may take a
period of time for this method or technology to be adopted by other distributors.

31 NERA, ibid, p.40.

32 For example, removing TasNetworks reduces the average MPFP growth over the AER’s 2012-16 period to between minus 0.27 and
plus 0.83 percent depending on the method chosen rather than 0.17 to 1.59 percent if TasNetworks is included.

33 AER, Annual Benchmarking Report: Electricity distribution network service providers, November 2018, p.vi
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The risk of skewing results via one-offs and cyclicality is most acute in short-term data. The AER did not
interrogate its data or acknowledge these factors. Our scan of 2012-16 AER data finds examples of large
MPFP changes coinciding with large opex changes and with what appear to be one-offs, listed in table 2.

Table 2: SAPN scan of potential one-offs present in 2012-16 data (non-exhaustive)

DNSP Year Opex MPFP  Key Driver Contributing One-Off Factor(s)
change

Accounting changes
Ausgrid 2012/13  23.7% Opex decreased $56m of reduction due to revaluation of employee entitlement

by $106m (15%) provisions arising from significant increase to discount rates.3*
Ergon 2012/13  24.6% Opex decreased Corporate part of Corporate overheads decreased by $15m3.

by $65m (18%) Explanation of 'over absorbed overheads' of $20m36. Also, employee

benefits provisions decreased by $5m37.

Business merger
Tas 2014/15 22.2% Opex decreased Merger with transmission businesses 1 July 2014.38

Change in capitalisation policy

Ausgrid 2013/14 -11.4%

Restructuring/redundancy costs

by $10m (13%)

Opex increased by
$68m (-15%)

Capitalisation of corporate overheads fell from 31% in 2012/13% to
2% in 2013/14.%0 Increases 2013/14 corporate overheads by $40m.

Tas 2012/13  23.7% Opex decreased Redundancy payments of $20m made in 2011/1241. Reduced to $2m
by $14m (16%) in 2012/13%
Evo 2015/16  61.9% Opex decreased Restructuring costs of $17m in 2014/15%, reduced to zero in

Cancellation of project

Ergon 2014/15 -16.8%

Energy

by $33m (45%)

Opex increased by
$55m (-18%)

2015/16%

Non-proceeding Network Initiated Capital Works of $29m written off
during 2014/154

Econometric measures applying to electricity distribution should be considered

Econometric productivity measures were inadequately dismissed. Appendix 2 shows the CD-SFA approach
meets most NERA regulatory principles and could be solely relied upon to reflect underlying productivity:

= Of the econometric approaches used in benchmarking, SFA best estimates efficiency frontier movements,
using statistics to focus on frontier shift and avoid data ‘noise’. SFA avoids forensic interrogation to remove
data skew (i.e. one-offs, cyclicality) and avoids subjective decisions on which catch-up distributors to
remove.* Limiting forensic / regulatory intervention produces a stable measure across regulatory periods.

34 Ausgrid Annual RIN 2012-13 - Financial information, 10. Operating costs template, cell C58

35 Ergon 2008-13 - Category Analysis RIN, 2.10 Overheads template, cells Q114:R114

36 Ergon Annual RIN 2012-13 - Financial information, 11. Operating overheads template, cell F25

37 Ergon Energy (D) 2006-13 Economic Benchmarking RIN, 3. Opex template, cells J117:K117, J165:K165, J181:K181, J197:K197

38 AER states: "In 2010, TasNetworks was one of the 5 least productive networks under our opex MPFP measure. By 2015
TasNetworks was the second most productive. TasNetworks achieved these efficiencies by reducing its overhead costs when it
merged with the Tasmanian transmission network service provider. AER, Annual benchmarking report, Electricity distribution
network service providers, 2016, page 26

39 Ausgrid 2008-13 - Category Analysis RIN, 2.1 Expenditure summary template, cell G18/cells (G18+G33)

40 Ausgrid 2013-14 - Category Analysis RIN, 2.1 Expenditure summary template, cell G21/cells (G21+G45)

41 Aurora Energy 2006-13 Economic Benchmarking RIN, 3. Opex template cells J121:J122

42 Aurora Energy Annual RIN 2012-13 - Financial information, 10. Operating costs template, cell C40

43 ActewAGL 2014-15 - Category Analysis RIN, 2.10 Overheads template, cell E24

44 ActewAGL 2015-16 - Category Analysis RIN, 2.10 Overheads template, cell D24

45 Ergon Energy Annual RIN 2014-15 - Financial information, 10. Operating costs template, cell C26

4 As NERA indicate, this contrasts for example to the Least Squares models which capture productivity for the industry as a whole,
including catch-up for firms which are not on the efficient frontier.
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» The AER notes SFA “...estimates the frontier relationship between inputs and outputs”,*” and is designed to

reflect what the AER considered to derive the “best estimate of the shift in the productivity frontier”.*

= Any productivity measure should use all available data (i.e. 2006—17). However, the SFA measure shows
productivity in both the long-term (2006—17) and short-term (2012-17) has been similarly negative (1.9%
and 1.5% respectively).* This may indicate the stability of SFA relative to the opex MPFP measure which
requires forensic data interrogation if a short-time series is used.

= |f the AER views it cannot rely on the 2006-12 period for SFA due to international data, it could improve
the data instead of ignoring an optimal productivity measure (e.g. create ‘dummy’ variables to control for
international data, and / or find other international data similar to the NEM distribution context).

No identifiable need to use indirect and non-electricity measures

Measures applying to NEM distributors, capturing whole of firm productivity and using long-term data best
reflects productivity trends. If available first best options (opex MPFP or SFA) are used, there is no inherent
flaw that would necessitate having regard to measures only indirectly applying to distributors (i.e.
undergrounding rates, labour productivity) or unrelated (i.e. gas distribution econometrics).

Some regulators rely on a basket of industry sectors with similar characteristics, where they believe historical
productivity growth is unlikely to represent future growth.>® However, any flaw is the AER’s making if it uses a
short time-series (2012-16). A short or long term SFA or long-term opex MPFP measure avoids data skew. The
AER is creating a problem needing complex solutions.

In any case, NERA advises that the AER labour, undergrounding and gas measures are unsuitable to reflect
underlying productivity for NEM distributors as briefly summarised below.

Labour productivity measure (Deloitte Access Economics, DAE):

= There is insufficient information to consult on / assess this, being based on DAE’s proprietary model. DAE
seems to place significant weight on economy-wide measures of labour productivity, without a clear
evidenced link between productivity in the wider economy and the utilities sector.>® For example:

o Productivity growth rates between the two are dissimilar (e.g. differing between 3 percentage points in
two periods and 3.5 percentage points lower on average over the 17-year period). It is also doubtful
that negative productivity for distributors in the late 2000s drove these results. As distributors are only
part of the index,> distributors and their regulatory obligations cannot have solely driven the results of
pre-2012 data, contrary to the AER’s reason for ignoring this data.

o The differences in growth rates between the two are not stable (e.g. utilities’ productivity grew slower
than the wider economy by 3.3 percent between 1998/99 and 2003/04; 5.8 percent between 2003/04
and 2011/12; and minus 0.7 percent between 2011/12 and 2015/16.

= Peaks / troughs of the two sectors are non-coincident from one year to the next, seen in Figure 3 of the
draft decision and via correlation coefficients—utilities declined when economy-wide productivity inclined;
and only 15 percent of changes in utilities growth rates were correlated with the wider economy.>

Undergrounding as a productivity driver

This measure cannot reasonably forecast productivity for all distributors. NERA advises any regard to
undergrounding rates must derive a firm specific target, and recommend that:

= Each distributor’s target must be based on its assumed undergrounding rate, not an industry average,
avoiding rewards / penalties for rates driven by external factors—local or jurisdictional government
directives drive undergrounding rather than distributor initiatives, as benefits rarely outweigh the costs.

47 AER, Annual Benchmarking Report 2017, November 2017, p.5.

48 AER, Annual Benchmarking Report 2018, November 2018, p.5.

49 NERA, ibid, p.58.

50 NERA, ibid, p.12.

51 For example, only one of the three factors that DAE appear to have used applies broadly to the Australian utilities sector.
52 |t also includes water utilities, gas distributors and the rest of the utility supply chain.

53 NERA, ibid, p.47
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= Opex savings should be calculated via a linear rather than logarithmic approach, avoiding results which do
not reflect the true relationship between opex and undergrounding. A percentage point increase in
undergrounding share is likely to yield a fixed percentage decrease in opex.>*

Gas time-trends combined with undergrounding in electricity

NERA advise that the proposed gas time-trend unlikely reflects underlying productivity for NEM distributors,
given differences between gas and electricity and that the method employed was not econometrically robust:

= Electricity and gas utilities face different cost inputs and conditions (environmental and market) and may
be unable to achieve the same technological improvement as a result. These differences are becoming
more pronounced given the significant transformation toward connection and accommodation of DER
within electricity distribution networks.

= Many of the coefficients are not statistically significant and may appear to show productivity by chance.

= Using time-trends from models other than SFA models can incorporate catch-up of inefficient gas
companies. As discussed, only SFA effectively avoids catch-up and other data ‘noise’.

= Combining gas trends with undergrounding coefficients from electricity models (undergrounding) may
double count productivity. A time trend is estimated as just one component of a larger econometric model
and it is inappropriate to combine coefficients from different models into a single productivity target. For
example, the effects of a network improving its technological or business practices, may appear in both the
time-trend and undergrounding coefficient. Gas’ equivalent of undergrounding may be present in gas data.

The AER’s ‘holistic approach’ does not pay regard to its own results

The AER’s ‘holistic’ approach (option 6) is incorrectly characterised. The AER has ignored the actual results of
the measure it has used to derive the status quo of a zero productivity adjustment (option 1) which, by
applying econometric measures, has shown underlying trends in productivity to be negative.

Any intended use of a ‘holistic’ approach by taking some form of average / mid-point across the results of
several measures, must reflect the actual results of applying these measures.

= The problem requiring a pre-emptive productivity adjustment must be made clear, and consider how to
mitigate the resulting increase in risk on distributors and customers. This includes, reviewing the approach
to cost pass throughs, step changes, use of ‘output’ factors, and how risks are compensated via the WACC.

= The AER’s proposed measures do not comply with the NEL or NER by applying NERA’s regulatory principles.

= Measures of productivity must reflect whole of firm productivity for NEM distributors as these best reflect
distributors’ circumstances. These must use all data available to the AER, being data for 2006-17, as per
international practice of using long-term data, and to reasonably reflect underlying productivity trends by
avoiding data skew arising from one-offs, cyclicality and catch-up.

= Two measures best meet regulatory principles and could be used individually or jointly, being:

1. Opex MPFP measured over 2006-17—measured over a long-term avoids the risk of data skew and the
need for data interrogation, and

2. SFA measured over 2006-17—measured over a long-term and by employing statistical approaches to
remove data ‘noise’ and focus on frontier shifts, avoids risk of data skew and need for data
interrogation and regulatory intervention over time, producing continually stable results.

= Opex MPFP and SFA measures both show a negative productivity trend over 2006-17 of 1 percent and 1.9
percent respectively, and that the case for productivity adjustments is not established. The short-term SFA
also shows negative productivity (1.5 percent) being the only approach applicable to a short time-series.

= There is no case for considering indirect or non-electricity measures (e.g. undergrounding, labour
productivity, gas productivity). However, any ‘holistic’ approach accounting for various measures must
recognise the actual results of opex MPFP and SFA measures using 2006-17 data.

54 The AER’s model instead implies that distributors with a larger proportion already underground will increase their undergrounding
proportion at a higher rate than those with a lower proportion.
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Examples (non-exhaustive) of increases in opex ($ nominal) that have been unfunded

Opex change
RIN compliance

Ring-fencing regulatory
reform

Metering
Contestability reforms

Guaranteed Service
Levels - general

Administration of solar
PV connections

Super guarantee
legislation change

Work scheduling cloud
transition

Regulatory Investment
Test change to include
repex

Approx Sm
$1.3
$3.2

$1.8

$23.8

$8.9

$2.5

$3.6

To be
determined

Details
Not included in forecast opex for 2010-15 period

Not included in forecast opex for 2015-20 period and below pass-through
threshold. $2.5m incurred in 2017/18.

Not included in forecast opex for 2015-20 period (timing of regulatory change
uncertain during distribution determination) and not subject to pass through
(below threshold)

Forecast for 2010-15 period assumed $0.8m, but increase in storm frequency
and severity and increase in ESCOSA payment schedule caused significant cost
increase.

Not included in forecast opex for 2010-15 period and below pass through
threshold

Will be absorbed for 2020-25 period

Despite cost of service increase of $7.5m for the 2020-25 period, only $3.6m
will be included as a step change as it is a capex / opex trade-off
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Appendix 2: Summary table - NERA assessment of AER proposed measures and NERA approach®®

Option 1: The status
quo (econometric

Option 2: Productivity
growth from increased

Option 3: Undergrounding
productivity plus the gas

Option 4: Using
industry average opex

Option 5: Using
forecast labour

Option A: Undergrounding
with a DNSP-specific levels

Option B: SFA Time Trend

(2006-17 data)

Option C: SFA Time
Trend (2012-17 data)

Option D: Long-term
MPFP (2006-17 data)

Approach
captures the trend
in productivity

Underlying trend is
unlikely to be 0%, as
assumed by the status
quo

Does not reflect
productivity gains which
could be achieved by
any single DNSP.
Functional form
illogical.

Same as Option 2, plus
inconsistent assumptions
from a different industry.

Choice of window (and
included companies) is
arbitrary and short,
making this approach
unlikely to capture long-
term productivity.

May capture underlying
trends provided no
substitution toward
other inputs. DAE
measure a black box
and may not reflect
DNSPs' inputs.

Assumption is in line with
what is achievable for a
single DNSP, using intuitive
functional form.

Assuming 2006-17 is

Arbitrary choice of

relevant on an ongoing basis, window means

this approach precisely

captures ongoing productivity

for DNSPs.

approach does not
identify long-term
productivity changes.

approach bound by 0)  undergrounding distribution time trend MPFP growth productivity growth coefficient (2006-17 data)
Applied rate-of 0% 0.5% 1.0% 1.6% 0.9% 0.06% - 0.29% (0.14% avg) 1.9% 1.5% 1.0%
change (% p.a.)
@ [ [ @ N/A @ @ @ @

Assuming 2006-17 is
relevant on an ongoing
basis, this approach
precisely captures
ongoing productivity for
DNSPs.

objective and
stable over time

approach until now and
could continue to do so
indefinitely.

specification implying
accelerating work is not
sustainable in the long-
term.

unclear why AER would

continue to use gas trends

when electricity trends
become more reliable.

arbitrary and unstable.
Highest productivity
growth from broad range
of estimation windows
may suggest cherry
picking.

wide labour productivity
is not stable.

slow down, but our linear
approach assumes constant
undergrounding which may
be sustainable in the
medium term.

other parts of the efficiency
assessment, and objectively

uses all available data.

with other parts of the
efficiency assessment,
but requires arbitrary
selection of start year.

@] @ [ @] @ @ @ @ @
Approach Assumption is 0%, so  Two LSE models Same as Option 2, plus gas AER removes Estimated over a wide |[Coefficient based on SFA Coefficient based on SFA Coefficient based on In the long-term,
separates criterion is not relevant. include catch-up trends include some non- companies it deems dataset unlikely to be |model, which explicitly aims model, which explicitly aims SFA model, which DNSPs will not
productivity from efficiency gains in SFA models, which capture "materially inefficient”, influenced by catch-up |to estimate the efficient to estimate the efficient explicitly aims to consistently catch up.
catch-up coefficients. Only SFA catch-up efficiency gains in  but unclear it is efficiency. frontier. frontier. estimate the efficient However, with only 12
model aims not to. But the gas sector and may have objective/accurate in frontier. years' data, there may
quantitative effect of material impacts on doing so. be some catch-up
catch-up small. productivity growth included.
assumptions.
[ ] [ [ [ [ @ [ @ [ ]
Approach is AER has used this Logarithmic Same as Option 2, plus Choice of window is Connection to economy-{Growth in UG share must Internally consistent with Internally consistent Estimated over the

longest period possible
and hence the most
stable measure
available.

Approach does
not limit incentives
to reduce costs

[ ]
Individual DNSPs'
actions do not influence
the application of this
assumption, because it

[ ]
Industry-average
approach may limit
DNSPs' ability to
individually shift targets

Same as Option 2. Use of
gas trend makes it virtually
impossible for an electricity

DNSP to influence that

-
o

Given short estimation

window, industry-

average approach

reduces incentives for

[ ]
Individual DNSPs could
not materially influence
DAE's (economy/sector
wide) productivity

(9]
<

Approach based on individual Targets set by frontier

DNSPs means they could
theoretically influence their
own targets, but unlikely to

companies, so these

companies could influence

targets in subsequent

[ ]
Targets set by frontier
companies, so these
companies could
influence targets in

@
Industry-average
approach, plus long-
term averaging,
removes DNSPs' ability

is set to zero. materially. component of the target. DNSPs part of wider indices. do so. Long-term model periods, but long-term model subsequent periods. to individually shift
groups to reduce costs. limits this incentive risk. limits this incentive risk. targets materially.
@] [ [ [ N/A @] @] [ ]
Overall Does not reflect Does not reflect Same as Option 2, but Highly sensitive to Insuffiient information on|Likely reflects underlying Performs strongly in all four  High bar required to Performs strongly in
Assessment underlying trend, but at underlying trends and includes further irrelevant subjective decisions method to appraise or |trends, but constant criteria. exclude pre-2012 data three criteria, but may
least reflects existing  aribrtrarily punishes information. about sample window  apply. undergrounding not objectively, and this has not be a long enough
approach. some companies. and size. sustainable. not been met. window to separate out
catch-up.
55

NERA, Assessment of the AER’s proposed productivity assumptions—prepared for CitiPower, Powercor, SA Power Networks and United Energy, December 2018, p.58;
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Executive Summary

Executive Summary
Background

The Australian Energy Regulator (AER) regulates electricity Distribution Network Services
Providers (DNSPs) through rolling five-year price controls referred to as resets. At each
reset, the AER sets the level and trend of operating expenditure over the following five-year
period. Productivity growth assumptions are one of three factors which affect the trend rate
of growth in operating expenditure.

The AER published a Draft Decision on its future approach to assessing productivity growth
for operating expenditure on 9 November 2018. The Draft Decision proposes six options for
setting productivity growth assumptions at DNSPs’ resets. Citipower, Powercor, SA Power
Networks and United Energy commissioned NERA to review the AER’s approach from an
economic perspective for consistency with its statutory objectives under the National
Electricity Law (NEL).

The Case for Change is Weak: The Period Since 2012 is a Special Case and May be
Driven by Measurement Error and One-off Events

The AER has historically set productivity growth assumptions for DNSPs at zero per cent per
annum. The AER has done so on the basis that observed historical productivity growth
between 2006 and 2012 was negative and its belief that a negative productivity growth
assumption would be inconsistent with the broader regulatory regime and arose due to
specific regulatory obligations that it does not foresee arising in future. It also argues that
negative productivity growth is unreasonable because DNSPs should be able to improve
productivity over time. The AER relies heavily on its observation that Multilateral Partial
Factor Productivity (MPFP) has risen in the period since 2012, on average, albeit that
productivity has decreased on average since 2006.

In practice, the AER’s case for change is weak. Productivity estimates are notoriously
volatile, prone to measurement error and growth in them is frequently negative for years at a
time. One-off factors, such as tightening regulation, may have distorted productivity growth
estimates in the late 2000s. However, one-off factors such as restructuring that cannot be
replicated in future or measurement error will have influenced productivity estimates since
2012. Discarding half of the dataset and selecting a point to begin averaging is necessarily
subjective, which is why international regulators that rely on historical productivity estimates
frequently rely on periods in excess of 20 or 30 years. In the AER’s case, concentrating on
the period since 2012 leads to the highest productivity growth assumption of any averaging
period ending in 2016 and starting in any year from 2006 to 2013 (see Figure 1 below).
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Executive Summary

Figure 1: Industry Multilateral Partial Factor Productivity (MPFP) for Different
Averaging Periods Ending with 2016 Data: AER Methodology (Option 4)
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Source: NERA Modelling using DNSP data published by Economic Insights.

AER’s Duties and Economic Criteria for Appraising Productivity Growth Assumptions

When considering changing a productivity growth assumption, the AER must comply with its
statutory duties and most particularly the obligation to ensure that DNSPs are able to recover
the efficient costs of operating their businesses. The AER does not explicitly use systematic
criteria in assessing alternative options for change in the Draft Decision. However, in the
context of the AER’s base-step-trend approach, the AERs duties to allow efficient cost
recovery require the following criteria to hold:

Approach captures underlying trends in productivity for DNSPs: Any productivity
assumption must reflect the productivity improvement that would be attainable by an
efficient DNSP.

Approach separates productivity from catch-up: The AER adjusts DNSPs’ allowances
separately if it deems them to be inefficient. A productivity adjustment is additional to
this “catch-up” adjustment. Therefore, any adjustment must not reflect efficiency
improvements amongst inefficient DNSPs as they catch up to the frontier.

Approach is objective and stable over time: The AER’s approach should not be highly
sensitive to start and end years and should demonstrate longer-term productivity trends.
Its approach should also be credible such that it can continue to use the approach in
subsequent price control periods. Changing approaches frequently will risk perceptions
of cherry-picking and could systematically deny cost recovery over time.

Approach does not limit incentives to reduce costs: The AER should not introduce
perverse incentives which would encourage DNSPs to make business decisions with a
view to influencing their current or future productivity targets.
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Appraisal of the AER’s Proposed Options

The AER proposes six options for defining the productivity assumption for future resets. We
describe each and the salient criteria below (productivity adjustment in brackets, where a
positive number means improving productivity, and, hence, a negative adjustment to allowed
opex):

Option 1: The status quo (0 per cent per annum). The AER’s approach thus far has been
to review the underlying trends in productivity (which show negative productivity
growth) and then apply an adjustment which truncates the adjustment at zero. In other
words, the status quo only results in a 0 per cent adjustment where the AER’s long-term
measures of productivity growth continue to be negative. This approach has the
advantage that it offers regulatory stability. In practice, the best available evidence on
productivity growth is that it has been declining over the long term. Accordingly, the
status quo may overstate likely productivity growth (i.e. declining costs). Indeed, we note
that in a similar situation, the New Zealand Commerce Commission elected to apply a
negative, rather than zero, productivity growth assumption.

Option 2: Productivity growth from increased undergrounding (plus 0.5 per cent per
annum). This approach uses an alleged relationship between undergrounding, opex and
the AER’s average industry growth in undergrounding to estimate productivity growth.
However, the AER’s method is econometrically flawed and similar methods have been
roundly rejected by appeal bodies in the UK. The potential for productivity growth from
undergrounding will vary significantly by DNSP and therefore the AER’s approach
systematically overstates the likely productivity growth for some DNSPs.

Option 3: Undergrounding productivity plus the gas distribution trend (plus 1 per cent
per annum). This approach takes the result of Option 2 and adjusts DNSPs allowances by
a further 0.5 per cent per annum to take account of ongoing productivity as estimated in
the gas sector. In principle, the AER does not need to use indirect or non-electricity
measures if a robust electricity-specific approach is available. In any case, this approach
relies heavily on the doubtful equivalence of productivity growth in electricity and gas,
and may double-count the potential cost savings resulting from changes in operating
conditions, since the gas distribution trend may capture cost savings from changes in
operating conditions. It is also unnecessary: even if the AER wished to exclude years in
which DNSP productivity was falling due to alleged additional regulatory obligations, it
could introduce controls into its econometric analysis of the electricity sector.

Option 4: Using industry-average Multilateral Partial Factor Productivity (MPFP)
growth (plus 1.6 per cent per annum). This approach is an industry average of MPFP,
excluding DNSPs which the AER deems are materially inefficient. MPFP estimates are
notoriously volatile and prone to measurement error. The AER’s short averaging window
is likely to be biased by that volatility. The AER compounds the impact of measurement
error on its estimates because its estimated growth relies only on the first and last years of
the averaging period. The approach to identifying outliers is not objective. As an
estimate over a short-horizon it is likely to include catch-up, not least from TasNetworks
which amalgamated during the period and experienced the third most rapid MPFP
growth. The selection of 2012-2016, which has the highest productivity growth rate of
plausible averaging windows, suggests cherry-picking and results in a growth assumption
that is not consistent with the historical evidence. The short averaging window reduces
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regulatory lag and discourages cost reduction by DNSPs that are held in common with
others.

Option 5: Using labour productivity growth (plus 0.9 per cent per annum). This
approach takes sector-wide labour productivity growth forecasts as estimated by DAE
and multiplies by DNSPs’ labour share of opex. DAE relies heavily on labour
productivity for the general economy, and an assumption that labour opex weights remain
constant, to forecast productivity for DNSPs. In practice, the evidence that the former in
particular is correct is weak at best. DAE’s approach to forecasting is a black box.
Accordingly, DAE’s analysis does not provide a reliable guide to future changes in
DNSPs’ opex.

Option 6: A holistic approach (plus 1 per cent per annum). The AER reviews the
findings of approaches 2 through 5 and selects an adjustment near the middle of the range
of the results of the other options. The approach is “holistic”” by name and not by nature
in that it explicitly excludes consideration of the evidence relied on at previous reviews to
determine productivity growth assumptions (i.e. negative productivity growth as indicated
by Option 1). Option 6 does not meet the AER’s duties to allow recovery of efficient
costs because the options considered in the average are themselves unreasonable.

Alternative Measures that Better Meet the Requisite Criteria

Our analysis of the AER’s proposed options suggests revisions that would improve the
accuracy of its estimates and better meet the relevant criteria for AER’s decision. These
include:

Option A: Undergrounding with a DNSP-specific levels-based coefficient (c. plus 0.14
per cent per annum). This approach modifies the AER’s Option 2 in three ways. First, it
estimates a coefficient on the proportion of undergrounding rather than on the logarithm
of the proportion of undergrounding to conform to econometric best practice. Second, it
applies the coefficient to DNSP-specific growth in undergrounding share rather than
industry-wide growth. Third, it adds data from 2017, which was not available at the Draft
Decision. This approach better reflects the likely cost savings that an efficient DNSP
could achieve given the ability of each DNSP to underground, though it may introduce
perverse incentives to not reduce opex. These perverse incentives are limited by using
the longest-possible window, from 2006 to 2017. Option A leads to an adjustment that
varies by DNSP, from plus 0.06 per cent to 0.29 per cent, with an average of plus 0.14 per
cent (per annum).

Option B: SFA Time Trend with 2006-17 data (minus 1.9 per cent per annum). This
approach uses the time trend from EI’s SFA C-D model, but uses 2006-17 data. This
approach captures long-term shifts to the frontier in the electricity sector; separates catch-
up from frontier shift; and is determined objectively and could be extended in future years
by adding more years’ data. Frontier DNSPs theoretically have a small disincentive to
reduce costs in order to affect the time trend, but the long window of data limits the
benefits these DNSPs could realise in doing so.

Option C: SFA Time Trend with 2012-17 data (minus 1.5 per cent per annum): This
approach is identical to that of Option B, but excludes years prior to 2012 in which the
AER has argued DNSPs suffered negative productivity growth due to regulatory
obligations which will not reflect future conditions. Option C captures shorter-term shifts
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to the frontier in the electricity sector; separates catch-up from frontier shift; and is
determined objectively and could be extended in future years by adding more years’ data.
However, the shorter series relative to Option B means that it does not capture longer-
term productivity and is more susceptible to disincentives for frontier DNSPs to reduce
costs, as well as subjective decisions on which window to use. Options B and C could be
combined with Option A above and the combined model would have similar rationale to
the AER’s Option 3. For internal consistency, the models would need to be fully re-
estimated using a levels specification of the underground share.

Option D: Long-term MPFP (minus 1.0 per cent per annum). This approach modifies the
AER’s Option 4 to use all of the data available — all 13 DNSPs measured from 2006 to
2017 — and uses a logarithmic regression averaging approach rather than a continuous
compounding approach. Option D is more stable and more objective than Option 4, uses
all of the available evidence and minimises the incentive effects of relying on DNSPs’
own data to set productivity targets.

We provide a summary assessment of each option in Table 1 below.! As should be clear
from the table, our revised options A-D result in consistently lower productivity growth
assumptions than the six proposed by the AER and three suggest the AER should make
positive adjustments to forecast opex. Taken together, the evidence we have reviewed
suggests that the AER has no objective basis for departing from its status quo assumption of
zero productivity growth for DNSPs.

1

Green = Approach satisfies criterion in practice and in theory; Amber = Approach may violate criterion in theory, but
may not be a problem in practice; Red = Approach violates criterion in theory and in practice.
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Option 1: The status
quo (econometric

Option 2: Productivity
growth from increased

Table 1: Review of the AER's and NERA's Productivity Approaches

AER Approaches
Option 3: Undergrounding
productivity plus the gas

Option 4: Using
industry average opex

Option 5: Using
forecast labour

Option A: Undergrounding
with a DNSP-specific levels

Executive Summary

NERA Approaches

Option B: SFA Time Trend
(2006-17 data)

Option C: SFA Time
Trend (2012-17 data)

Option D: Long-term
MPFP (2006-17 data)

approach bound by 0)  undergrounding distribution time trend MPFP growth productivity growth coefficient (2006-17 data)
Applied rate-of 0% 0.5% 1.0% 1.6% 0.9% 0.06% - 0.29% (0.14% avg) 1.9% 1.5% 1.0%
change (% p.a.)
@ @ @ @ N/A @ o] @] @

Approach
captures the trend
in productivity

Underlying trend is
unlikely to be 0%, as
assumed by the status
quo

Does not reflect
productivity gains which
could be achieved by
any single DNSP.
Functional form
illogical.

Same as Option 2, plus
inconsistent assumptions
from a different industry.

Choice of window (and
included companies) is
arbitrary and short,
making this approach
unlikely to capture long-
term productivity.

May capture underlying
trends provided no
substitution toward
other inputs. DAE
measure a black box
and may not reflect
DNSPs' inputs.

Assumption is in line with
what is achievable for a
single DNSP, using intuitive
functional form.

Assuming 2006-17 is
relevant on an ongoing basis,
this approach precisely
captures ongoing productivity
for DNSPs.

Arbitrary choice of
window means
approach does not
identify long-term
productivity changes.

Assuming 2006-17 is
relevant on an ongoing
basis, this approach
precisely captures
ongoing productivity for
DNSPs.

Q @ @ O @ @ @ @ ]
Approach Assumption is 0%, so  Two LSE models Same as Option 2, plus gas AER removes Estimated over a wide |Coefficient based on SFA Coefficient based on SFA Coefficient based on In the long-term,
separates criterion is not relevant. include catch-up trends include some non- companies it deems dataset unlikely to be  |model, which explicitly aims model, which explicitly aims SFA model, which DNSPs will not
productivity from efficiency gains in SFA models, which capture "materially inefficient”, influenced by catch-up |to estimate the efficient to estimate the efficient explicitly aims to consistently catch up.
catch-up coefficients. Only SFA  catch-up efficiency gains in  but unclear it is efficiency. frontier. frontier. estimate the efficient However, with only 12
model aims not to. But the gas sector and may have objective/accurate in frontier. years' data, there may
quantitative effect of material impacts on doing so. be some catch-up
catch-up small. productivity growth included.
assumptions.
@ @ @ @ Q@ (@] <] (@] @]
Approach is AER has used this Logarithmic Same as Option 2, plus Choice of window is Connection to economy-Growth in UG share must Internally consistent with Internally consistent Estimated over the

objective and

approach until now and

specification implying

unclear why AER would

arbitrary and unstable.

wide labour productivity

slow down, but our linear

other parts of the efficiency

with other parts of the

longest period possible

stable over time  [could continue to do so accelerating work is not continue to use gas trends  Highest productivity is not stable. approach assumes constant assessment, and objectively efficiency assessment, and hence the most
indefinitely. sustainable in the long- when electricity trends growth from broad range undergrounding which may  uses all available data. but requires arbitrary stable measure
term. become more reliable. of estimation windows be sustainable in the selection of start year. available.
may suggest cherry medium term.
picking.
] @ @ O ] @] @ Q @

Approach does
not limit incentives
to reduce costs

Individual DNSPs'
actions do not influence
the application of this
assumption, because it

Industry-average
approach may limit
DNSPs' ability to
individually shift targets

Same as Option 2. Use of

gas trend makes it virtually
impossible for an electricity
DNSP to influence that

Given short estimation
window, industry-
average approach
reduces incentives for

Individual DNSPs could
not materially influence
DAE's (economy/sector
wide) productivity

Approach based on individual
DNSPs means they could
theoretically influence their
own targets, but unlikely to

Targets set by frontier
companies, so these
companies could influence
targets in subsequent

Targets set by frontier
companies, so these
companies could
influence targets in

Industry-average
approach, plus long-
term averaging,
removes DNSPs' ability

Overall
Assessment

is set to zero. materially. component of the target. DNSPs part of wider indices. do so. Long-term model periods, but long-term model subsequent periods. to individually shift
groups to reduce costs. limits this incentive risk. limits this incentive risk. targets materially.
8] @ Q Q N/A @ @

Does not reflect
underlying trend, but at
least reflects existing
approach.

Does not reflect
underlying trends and
aribrtrarily punishes
some companies.

Same as Option 2, but
includes further irrelevant
information.

Highly sensitive to
subjective decisions
about sample window
and size.

Insuffiient information on
method to appraise or
apply.

Likely reflects underlying
trends, but constant
undergrounding not
sustainable.

Performs strongly in all four
criteria.

High bar required to
exclude pre-2012 data
objectively, and this has
not been met.

Performs strongly in
three criteria, but may
not be a long enough
window to separate out
catch-up.
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Introduction

1. Introduction

The Australian Energy Regulator (AER) regulates electricity Distribution Network Services
Providers (DNSPs) through rolling five-year price control processes referred to as resets. At
each reset, the AER sets the level and trend of operating expenditure over the following five
year reset period. Productivity growth assumptions are one of three factors which affect the
trend rate of growth in operating expenditure.

The AER published a Draft Decision on its future approach to assessing productivity growth
for operating expenditure on 9 November 2018.2 The Draft Decision proposes six options for
setting productivity growth assumptions at DNSPs’ resets:

= Option 1: zero based on the status quo;

= Option 2: 0.5 per cent per year based on the AER’s estimate of the impact of
undergrounding on costs;

= Option 3: 1 per cent based on a combination of Option 2 and the time trend in operating
expenditure for gas DNSPs;

= Option 4: 1.6 per cent per year based on recent trends in Multilateral Partial Factor
Productivity (MPFP);

= Option 5: 0.9 per cent per year based on a forecast of labour productivity; and

= Option 6: 1 per cent based on a “holistic” assessment of the above evidence. Option 6 is
the AER’s preferred option.

Citipower, Powercor, SA Power Networks and United Energy commissioned NERA to
review the AER’s approach from an economic perspective for consistency with its statutory
objectives under the National Electricity Objective (NEO).

This report proceeds as follows:
= Chapter 2 reviews the AER Draft Decision, including the evidence it presents and the

alternative options it proposes for assessing productivity growth;

= Chapter 3 describes the AER’s statutory objectives under the National Energy Law (NEL)
and National Energy Rules (NER). It also sets out criteria for setting productivity growth
assumptions, given the AER’s statutory objectives.

= Chapter 4 evaluates the undergrounding component of Options 2 and 3;

= Chapter 5 evaluates the application of the time trend from the operating costs of gas
DNSPs for setting productivity assumptions for electricity DNSPs as part of Option 3;

= Chapter 6 evaluates the use of recent trends in MPFP under Option 4;
= Chapter 7 evaluates the use of labour productivity under Option 5; and
= Chapter 8 sets forth alternative approaches which better meet our proposed criteria; and

= Chapter 9 concludes.

AER(2018), Forecasting productivity growth for electricity distributors, Draft Decision Paper, November 2018.
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2. AER’s Approach to Setting Productivity Targets

As part of its revenue resets for Australian electricity DNSPs, the AER sets productivity
growth assumptions over the reset period. Historically, the AER has set a zero productivity
growth assumption based on econometric modelling (which shows negative productivity
growth). In its Draft Decision document, published on 9 November 2018, the AER proposes
to set future productivity growth assumptions at 1 per cent for electricity DNSPs based on a
“holistic” appraisal of a variety of evidence. This chapter reviews the AER’s historical
practice and the Draft Decision, including explaining the AER’s reasoning behind its
proposed 1 per cent productivity growth assumption. The chapter proceeds as follows:

= Section 2.1 describes the AER’s historical approach to estimating productivity growth for
Australian electricity DNSPs. Its econometric methods based on data since 2006 have
previously suggested that productivity growth was negative over time but it has assumed
zero productivity growth on the assumption that it would fund increases in costs through a
higher level of the revenue allowance.

= Section 2.2 describes the evidence that the AER considers in recommending a 1 per cent
productivity growth assumption at future resets. That evidence includes recent trends in
Multilateral Partial Factor Productivity (MPFP), econometric evidence on the trend in
productivity growth for electricity DSNPs and in other sectors and labour productivity
growth in the broader utilities sector.

= Section 2.3 sets out the AER’s proposed options for setting the productivity assumption
and describes the AER’s preferred “holistic” approach. The AER draws on all of the
sources of evidence that does not result in a negative productivity figure and selects a
number broadly in the middle of the resulting range.

21. The AER’s Previous Decisions on Ongoing Productivity
Improvement

The AER has historically set an assumption of zero productivity growth for electricity. The
AER relied on econometric analysis to assess the degree of productivity growth for DNSPs
over time. The analysis prepared by its consultant has previously shown negative
productivity growth. The AER subsequently discarded these coefficients because it did not
consider that DNSPs would become less productive over time and because it argued that it
already compensated for reduced productivity through step changes in allowances.

The AER broadly describes this approach and the reasons for it in the Draft Decision Paper:

“Since publishing the [Expenditure Forecast Assessment] Guideline in 2013 we have
looked at the productivity growth estimated by our stochastic frontier analysis Cobb
Douglas cost frontier model as the primary information source to inform our forecast
of productivity growth. One advantage of this approach, and one reason why we
adopted it, was for consistency between our productivity, output and price growth
forecasts. We used the output weights estimated by the same model to forecast output
growth.

If we are going to use historic productivity growth to forecast we need to be satisfied
that past productivity performance is reflective of what can be achieved going
forward. However, we have not been satisfied that the past productivity growth that
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we have estimated, particularly for the period 2006 to 2012, occurred in 'business as
usual' conditions. This reflects the significant new regulatory obligations that
distributors were required to meet, and which required significantly increased opex,
but with no change in measured output. Consequently we did not use the estimated
negative historic productivity growth to forecast opex productivity growth.

We considered that a prudent and efficient distributor would not reduce its
productivity over time unless it needed to increase its costs to meet a non-
discretionary obligation. Given that we generally fund the costs of new and material
regulatory obligations through step changes we have, in the past, forecast zero
productivity growth. We maintain the view that, as long we provide step changes for
the costs of new regulatory obligations, forecast productivity growth should be non-
negative. We have previously stated that we did not consider the negative
productivity growth we were seeing would continue. We expected distributors to
make positive productivity growth in the medium to long term”>

For example, for the 2014-2019 reset for New South Wales and the Australian Capital
Territory, AER relied on analysis prepared by Economic Insights (EI).* EI calculated partial
factor productivity (PFP) for opex using Stochastic Frontier Analysis and relying on a Cobb-
Douglas production function.

EI drew on the AER’s economic benchmarking data, which AER obtained through the
Regulatory Information Notice (RIN) for the 13 DNSPs over a period of 8 years. The AER
specifically stated in its 2013 RIN:

“For the purposes of measuring change in productivity a long data set is preferable.
An eight year data set should be sufficient to set up our economic benchmarking
models. We do not consider there is merit in reducing the time series further because
Economic Insights requires at least eight years of data for index-based economic
benchmarking such as multilateral total factor productivity.”

However, El initially ran into problems with unstable econometric estimates, even for simple
models, due to “insufficient variation in the data”. They therefore added data from DNSPs in
New Zealand and Ontario to increase the number of observations. Longer time series were
available for the additional data, but EI only included data from the past 8 years in keeping
with the Australian data.

As aresult, EI’s forecasts for PFP growth from 2014-2019 were based on data from
individual DNSPs in Australia, New Zealand from 2006-2013 and Ontario from 2005-2012.
EID’s analysis resulted in negative estimates for partial productivity growth rates for opex of
minus1.6 per cent for Ausgrid and ActewAGL, minus 1.5 per cent for Endeavour and
minus1.3 per cent for Essential Energy.°

AER (November 2018), Draft decision paper: Forecasting productivity growth for electricity distributors, p. 10.

Economic Insights (17 November 2014), Economic Benchmarking Assessment of Operating Expenditure for NSW and
ACT Electricity DNSPs.

AER (November 2013), Regulatory Information Notices to Collect Information for Economic Benchmarking.

Economic Insights (17 November 2014), Economic Benchmarking Assessment of Operating Expenditure for NSW and
ACT Electricity DNSPs, p.55.
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EI ultimately recommended that the AER assume that DNSPs would experience zero
productivity growth because it argued that:’

= step changes allowed in the previous regulatory reset distorted productivity growth. EI
expressed concern that DNSPs would receive the double benefit of a step change and
lower productivity growth assumptions;

= “declining opex partial productivity is very much an abnormal situation”; and

= DNSPs would have lower incentives for cost reduction if the AER awarded a negative
productivity growth rate.

2.2, The AER’s Rationale to Change its Approach to Productivity at
the Upcoming Regulatory Reset

The AER released a draft decision paper detailing changes to its proposed approach to
forecasting opex productivity growth. The AER motivates the changes with three main
factors, none of which make a compelling case for change:

Firstly, the AER states that “evidence now suggests that distributors across the industry have
improved their opex productivity performance since around 2012”.% In other words, the AER
selects the period since 2012 because that period exhibits the positive productivity growth the
AER expects to see. However, the selection of the period since 2012 for analysing
productivity growth is arbitrary. As an estimation period selected to generate a positive
productivity growth assumption, it cannot be an unbiased estimate of productivity growth in
future.

Moreover, as is clear from the evidence presented by the AER (see Figure 2.1 below), since
2012 and before, DNSPs’ productivity has not smoothly trended downwards or upwards. In
practice, the clearest lesson from the data is that DSNPs’ MPFP fluctuates materially from
year to year. As a result of these fluctuations, and as we discuss in Chapter 6, although
MPFP has been increasing on average since 2012, many DNSPs have experienced declining
productivity in at least part of that period and productivity over both longer and shorter
periods has declined.

7 Economic Insights (17 November 2014), Economic Benchmarking Assessment of Operating Expenditure for NSW and
ACT Electricity DNSPs, p.56.

8 AER (November 2018), Draft decision paper: Forecasting productivity growth for electricity distributors, p. 11.
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Figure 2.1: Opex Multilateral Partial Factor Productivity (2006-2016)
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Source: AER Draft Decision, Figure 2.

Secondly, the AER cites the Consumer Challenge Panel’s (CCP) recent submission that it is
reasonable to expect businesses operating in competitive environments to aim for positive
year-on-year productivity growth. CCP also claims that this sort of productivity growth is a
required aim for network businesses to meet the NEO.® However, the CCP is incorrect that
businesses in competitive environments should expect measured productivity growth to the
be positive. Given the limited range of outputs included in EI’s measure of productivity for
DNSPs, it should be of no surprise that productivity growth has been negative on average and
neither should it be a surprise were that to continue in future. Since these are the only outputs
which the AER takes into account in its benchmark, a negative productivity estimate merely
means that opex needs to increase to take account of mismeasurement. Indeed, as a result of
negative measured historical productivity growth, the New Zealand Commerce Commission
used a negative partial productivity factor when forecasting opex for the last price reset for
electricity distributers. '

In any case, due to the practical problems with measuring productivity, productivity measures
are often negative in competitive industries: for instance, 11 of 16 industrial categories have
experienced at least one period of negative growth of five years or more for Australia since
1990."" To exclude periods when productivity growth is negative therefore will

Consumer Challenge Panel (May 2018), CCP10 Response to Evoenergy regulatory Proposal 2019-24 and AER Issues
Paper, p. 12.

New Zealand Commerce Commission (28 November 2014), Default price-quality paths for electricity distributors from
1 April 2015 to 31 March 2020: Low cost forecasting approaches, pp. 24-27.

11 Australian Bureau of Statistics (24 January 2018), 5260.0.55.002 Estimates of Industry Multifactor Productivity,
Australia, Table 26: Productivity growth cycles — Market sector industries (a) (b).
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systematically bias estimates of future productivity growth: The future, like the past, is likely
to consist of periods of both negative and positive productivity growth.

Thirdly, the AER has now applied a zero per cent forecast to all DNSPs. Accordingly, the
AER “consider][s] it is an appropriate time to reconsider how we forecast opex productivity
growth”.!? In principle, it is not relevant to the AER’s statutory duties to ensure all DNSPs
have been subjected to the same productivity assumption. Instead, the AER’s duties require
it to set an allowance which covers the efficient costs of each DNSP at each reset, based on
the best available evidence on future trends in productivity (see section 3.1).

The AER considers four sources of information in its decision on productivity growth for
DNSPs’ opex:

= Historical opex MPFP performance;
= Econometric analysis of the time trend in historical opex;
= Econometric analysis of the impact of undergrounding on DNSP’s costs; and

= Historical and forecast growth in labour productivity.

We discuss how these sources of information inform its proposals in Section 2.3 below, and
describe the mechanical details behind each source of information in Chapters 3 to 7, where
we also appraise each of the AER’s options.

2.3. AER Proposed Approaches

The AER presents and discusses six options to set opex productivity growth, based on the
evidence described in section 2.2 above:

1. The status quo (zero productivity growth, but informed by negative productivity growth
in practice).

2. Using the productivity growth from the increased proportion of undergrounding as
estimated by its econometric analysis of electricity DNSPs’ opex (plus 0.5 per cent
productivity growth).

3. Using the productivity growth from the increased proportion of undergrounding as
estimated by its econometric analysis of electricity DNSPs’ opex, plus the time trend
estimated in gas distribution econometric studies (plus 1.0 per cent productivity growth).

4. Using industry average opex MPFP growth, adjusted to remove catch up by eliminating
four “materially inefficient” firms (p/us 1.6 per cent productivity growth).

5. Relying on its forecasts of labour productivity growth (p/us 0.9 per cent productivity
growth).

6. A “holistic approach” that draws on all sources of information to forecast productivity
growth (plus 1.0 per cent productivity growth).

The AER notes that Option 1 has the advantage that it is consistent with its output and price
growth forecasts for DNSPs. Nonetheless, it disregards option 1, on the basis that:

12 AER (November 2018), Draft decision paper: Forecasting productivity growth for electricity distributors, p. 11.
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= it would “generally provide for the costs of new and material regulatory obligations” and
does not expect negative productivity growth to continue. !>

= recent opex MPFP has been increasing;
= it does not account for increased undergrounding; and

= it relies on a single econometric model, with which the Australian Competition Tribunal
had expressed concerns.

It is unclear how the last of these alleged disadvantages in particular disqualifies the status
quo from more detailed consideration: in principle at least, the AER could rely on the average
of the time trends from multiple econometric models as it proposes to do for the coefficients
on undergrounding and from the gas industry.

The AER argues that Option 2, relying on the trend in undergrounding and its
undergrounding coefficient, has the advantage of being consistent with DNSPs’ opex
allowance under the benchmarking regime and of relying on multiple econometric models.
The AER suggests that it assumes zero productivity growth for technical change. In fact,
option 2 merely assumes that all other unmeasured factors offset productivity growth due to
technical change.

The AER augments Option 2 in Option 3 by including a time trend from gas distribution,
which the AER argues accounts for technical change “that is reasonably reflective of the time
trend that can be achieved by an efficient and prudent electricity distributor.”!*

Under Option 4, the AER, relies on a short-run trend in MPFP growth in electricity
distribution since 2012. The AER states that the advantages and disadvantages of this
approach as follows:

“One advantage of this approach is that it relies on evidence for electricity distribution
and does not require evidence from other industries. The estimated opex MPFP
appears to provide clear evidence that Australian electricity distributors have made
positive opex productivity growth since 2012.

One disadvantage of this approach is that it relies on data from a relatively short
period and uses only a reduced number of distributors. This will increase the
uncertainty around how reflective this forecast will be of opex productivity that can
be achieved going forward.” '3

Under Option 5, the AER would rely on forecasts of labour productivity based on work
produced by Deloitte Access Economics. The AER argues that the forward-looking nature of
Deloitte’s work is an advantage because it captures expected changes in productivity but that
the disadvantage of this approach is inconsistency with DNSPs opex allowances determined
through the econometric benchmarking regime. '®

AER (November 2018), Draft decision paper: Forecasting productivity growth for electricity distributors, p. 22.
AER (November 2018), Draft decision paper: Forecasting productivity growth for electricity distributors, p. 24.
AER (November 2018), Draft decision paper: Forecasting productivity growth for electricity distributors, p. 24.
AER (November 2018), Draft decision paper: Forecasting productivity growth for electricity distributors, p. 24.
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Option 6 is the AER’s preferred option, of relying on a “holistic” appraisal of the evidence
discussed under Options 2 to 5. In practice, Option 6 is “holistic” by name and not by nature
in that it explicitly excludes consideration of the evidence relied on at previous reviews to
determine productivity growth assumptions (i.e. negative productivity growth as indicated by
MPFP modelling, from which the AER previously derived a 0 per cent adjustment in Option
1). Options 2 to 5 yield a range of plus 0.5 to 1.6 per cent, of which two — Option 3 and
Option 5 — are close to the middle of the range at around 1 per cent. As a result, the AER
concludes that “we are satisfied that this a reasonable expectation of the opex productivity

growth that an efficient and prudent distributor can achieve”.!”

17 AER (November 2018), Draft decision paper: Forecasting productivity growth for electricity distributors, p. 26.
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3. The AER’s Duties and Role of the Productivity Assumption

The Draft Decision paper does not set out transparent criteria for assessing whether a
productivity growth assumption is appropriate for setting the allowed revenues of electricity
DNSPs or how much weight to place on each measure. In practice, the AER adopts an
average figure of Options 2 to 5 which is broadly equivalent to placing equal weight on each
source of evidence.

Nonetheless, readers may divine some high-level criteria that the AER considers when
evaluating each of the Options (as described in section 2.3). For instance, the AER’s criteria
appear to include the requirement that the productivity growth assumption is non-negative (as
can be seen from its discussion of Option 1). The failure to spell out its criteria leads to a
lack of transparency in the AER’s decision-making and an inconsistent application of those
criteria to each of the Options. For instance, the AER mentions the advantage of consistency
(or disadvantage of inconsistency) with its benchmarking of operating costs in evaluating
Options 1, 2 and 5 but does not evaluate Options 3 and 4 by this criterion. (In)consistency
with its benchmarking of operating costs is equally relevant to the evaluation of Option 3,
which assumes a time trend from the gas industry and other benchmarking parameters from
the electricity industry, and Option 4, which relies on the same outputs as the benchmark but
excludes environmental factors.

This chapter sets out the criteria that the AER should apply in assessing productivity
measures based on the AER’s duties and objectives, economic principles and international
practice. The Chapter proceeds as follows:

= Section 3.1 sets out the AER’s objectives and the statutory requirements of the AER in
assessing productivity growth for DNSPs;

= Section 3.2 introduces the criteria that the AER would need to adopt in setting a
productivity assumption, from an economic perspective;

= Section 3.3 explains that the AER’s productivity assumption must capture the likely trend
in efficient costs;

= Section 3.4 explains that the AER’s productivity assumption should exclude catch-up and
take account only of frontier shift;

= Section 3.5 describes the need for objectivity, transparency and stability to meet the
AER’s statutory duties from an economic perspective.; and

= Section 3.6 explains that the AER’s approach should preserve incentives for efficient
operation.

3.1. The AER’s Objectives and Statutory Requirements

The NEL and the NER guide the AER’s regulation of electricity networks. These two pieces
of legislation lay out the functions, responsibilities and powers of the AER.

3.1.1. The National Electricity Law
The goal of the NEL, set out in the NEO, is:
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“... to promote efficient investment in, and efficient operation and use of,
electricity services for the long term interests of consumers of electricity with
respect to—

(a) price, quality, safety, reliability and security of supply of electricity; and

(b) the reliability, safety and security of the national electricity system.” 8

The Revenue and Pricing Principles (RPP) of the NEL further stipulate that a network service
provider “should be provided with a reasonable opportunity to recover at least the efficient
costs the operator incurs in (a) providing direct control network services; and (b) complying
with a regulatory obligation or requirement or making a regulatory payment”. '’

According to the NEL, when performing a regulatory function or power, the “AER must [...]
perform or exercise that function or power in a manner that will or is likely to contribute to
the achievement of the national electricity objective”.?® Furthermore, the AER “must take
into account the revenue and pricing principles when exercising a discretion in making those

parts of a distribution determination [...] relating to direct control network services”.?!

3.1.2. The National Electricity Rules

While the NEL sets out the AER’s statutory requirements, the NER provides a more detailed
implementation framework that the AER is required to follow in meeting those requirements.

The NER requires that a DNSP’s opex proposal must achieve the operating expenditure
objectives, which are to meet or manage expected demand; comply with all regulatory
obligations or requirements; maintain quality, reliability and security of supply; and maintain
the safety of the distribution network.??

The NER also defines the criteria against which the AER assesses whether a DNSP’s
proposal achieves the operating expenditure objectives:?

“The AER must accept the forecast of required operating expenditure of a
Distribution Network Service Provider that is included in a building block proposal if
the AER is satisfied that the total of the forecasting operating expenditure for the
regulatory control period reasonably reflects each of the following (the operating
expenditure criteria):

(1) The efficient costs of achieving the operating expenditure objectives: and

(2) The costs that a prudent operator would require to achieve the operating
expenditure objectives; and

18 National Electricity (South Australia), Act 1996, Schedule — National Electricity Law, Section 7.

19" National Electricity (South Australia) Act 1996, Schedule — National Electricity Law, Section 7A(2).
20 National Electricity (South Australia), Act 1996, Schedule — National Electricity Law, Section 16(1).
2 National Electricity (South Australia), Act 1996, Schedule — National Electricity Law, Section 16(2).
22 National Electricity Rules, v114, clause 6.5.6(a).

23 National Electricity Rules, v114, clause 6.5.6(c). Italics in original.
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(3) A realistic expectation of the demand forecast and cost inputs required to
achieve the operating expenditure objectives.”

If the AER is not satisfied that the DNSP’s proposal satisfies the operating expenditure
criteria, it must provide its own estimate of required opex that does satisfy the criteria.?*

Additionally, per clause 6.12.2, when replacing a DNSP proposal with its own estimate, the
AER must “set out the basis and rationale of the determination, including: (1) details of the
qualitative and quantitative methods applied in any calculations and formulae made or used
by the AER”.%

3.2. Criteria for Setting a Productivity Improvement Target
As described in section 3.1, briefly summarised, the AER’s duties are:

= promoting the long-term interests of consumers with respect to price, quality and security
of supply (to comply with the NEO); and

= accepting DNSP’ forecast of operating expenditures, where they are a realistic forecast
efficient costs that would be incurred by a prudent operator, or else explaining any
deviation from those forecasts (under the NER).

These high-level criteria provide a legal basis for the AER’s decision-making.

From an economic perspective, these criteria amount to assessing whether a given
productivity assumption will allow a DNSP to recover its anticipated efficient costs of
operation. Consumer’s interest in the long-lived assets of electricity networks is itself
necessarily long term. Assuming higher productivity growth than DNSP’s were realistically
able to achieve would systematically deny operators the opportunity to recover their efficient
costs. It would therefore undermine investment in electricity networks and violate the AER’s
obligations under the NEO. On the other hand, assuming lower productivity growth than was
in fact possible would violate the AER’s obligations under the NEO to promote consumers’
interests with respect to price or under the NER to accept realistic forecasts of efficient costs.
Similarly, assumptions on productivity growth that blunted incentives for cost reduction over
time and therefore the prices that consumers would pay would violate the AER’s obligations
to promote consumers’ long-term interest with respect to the price paid for network services.

The conceptual definition of productivity is clear: Productivity is the rate of transformation of
physical inputs to physical outputs. However, measuring productivity change is notoriously
difficult — not the least of which is that it relies on an accurate specification of the inputs and
the outputs. Calculation and weighting of these inputs and outputs raises a number of
important theoretical and empirical questions, many of which the OECD highlights in its
manual on productivity assessment.2® Total factor productivity (TFP) not only measures
technological change but also captures the effect of average movements to/from the frontier,
economies of scale, variations in capacity utilisation, and measurement error. As a result,
Jorgenson and Griliches, academics amongst the founding fathers of productivity analysis,

24 National Electricity Rules, v114, clause 6.12.1(4).
25 National Electricity Rules, v114, clause 6.12.2.

26 OECD (2001) Measuring Productivity, Measurement of aggregate and industry level productivity growth, OECD

manual. Available on-line: http://www.oecd.org/std/productivity-stats/2352458.pdf
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have described TFP estimates as the “residual” or the “Measurement of Our Ignorance”.?’

The Partial Factor Productivity (PFP) measures relied on the AER may further result from
changes in the combinations of capital, labour and intermediate services employed in the
process of production. They are therefore yet further removed from trends in underlying
productivity that TFP analyses.

Forecasting productivity change is yet more challenging than measuring it. In the absence of
financial markets which aggregate and collect market expectations on productivity growth
and a universally accepted and well-understood theory of what drives productivity, the AER
(in common with other regulators) has little alternative but to rely on historical trends.

Such a productivity assumption can only ever be a realistic expectation of efficient costs, as
required by the AER’s obligations under the NER, if we may anticipate that the future period
reflects the past. In order to ensure that regulated companies have a reasonable prospect of
recovering their expected efficient costs, the productivity assumption must also comply with
the following criteria:

= Approach captures trends in productivity for DNSPs: The approach must rely on data
which may reasonably reflect the change in opex allowances for DNSPs given the AER’s
other assumptions as part of the reset process. Trends in productivity are both volatile
and cyclical. Accordingly, the approach must capture long-term trends in productivity
improvement to iron out noise in the dataset;

= Approach separates productivity from catch-up: The approach must identify ongoing
efficiency improvement, and not catch-up efficiency improvement or non-replicable
structural changes;

= Approach is objective and stable over time: The approach must be stable over time in
order to limit regulatory discretion and prevent ‘cherry-picking’ between methods at each
reset so that costs are systematically below companies’ costs.

= Approach does not limit incentives to reduce costs: The approach should not have an
adverse impact on consumers by reducing incentives for cost reduction and therefore
resulting in higher costs over time;

We elaborate on each of these criteria in sections 3.3 to 3.6 below.

3.3. Approach Captures Underlying Trends in Productivity for DNSPs

The productivity growth assumption employed by the AER at DNSP resets must reflect a
realistic expectation of DNSP’s prospects for reducing their operating costs. That
requirement imposes at least three conditions on the method for estimating productivity
growth using historical trends.

Firstly, the data series chosen should reflect historical productivity growth for DNSPs. All
else equal, the AER should prefer approaches which draw on data from electricity
distribution in Australia as the closest available comparators for any given electricity DNSP.
Internationally, regulators have relied on a basket of sectors with similar characteristics,
where they believe that historical productivity growth is not likely to be representative of

27 Jorgenson, D.W. and Griliches, Z. (1967) The explanation of productivity change, Review of Economic Studies, vol. 34

(3) p.249.
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future growth. In selecting series from other sectors, the AER would need to take account of
any differences between those sectors and DNSPs or rely on a range of alternative industries
to eliminate idiosyncratic effects. For instance, the British energy regulator, Ofgem, and the
Dutch regulator, the Authority for Consumers and Markets (ACM), both use a broad basket
of industries in assessing productivity. Those industries include construction, transportation,
storage and other utility sectors (see Appendix A).

Second, the productivity measure must be consistent with the other components of opex
allowances: base opex, output growth and assumptions about real input prices. While it is
unlikely that any component of the allowance will be estimated perfectly, any statistical error
in each measure will tend to counteract errors in the other measures, resulting in an opex
allowance that likely reflects efficient costs in the round even if it fails to reflect efficient
costs arising from each driver. For example, if the AER were to overestimate input price
inflation in its econometric models, this error would appear as productivity growth. DNSPs
would correspondingly be over-compensated on input price growth but under-compensated
on productivity improvements, but could still be appropriately compensated for its efficient
opex in the round.

The AER’s productivity assumption does not stand in isolation. It is the residual or balancing
term in the reset process (or as Jorgensen and Griliches put it, the “Measurement of Our
Ignorance”): an estimate of productivity, however accurate on a standalone basis will deny
DNSPs the prospect of recovering their efficient costs if the AER does not compensate the
DNSP for other factors that cause efficient opex to rise. For instance, if operating costs are
rising sharply over time because the AER has consistently underestimated the volume of
outputs (or excluded some important categories of output entirely), the AER’s productivity
growth assumption may legitimately be negative. A productivity growth assumption that is
negative does not necessarily indicate that technology is regressing over time. Instead, it may
indicate that the efficient frontier is shifting backwards as a result of other external
conditions.

Third, the productivity measure must use data over a long-time period. Productivity
measures tend to be volatile and procyclical over time even averaged over large datasets with
many observations.?® Accordingly, estimates of productivity growth derived from short
periods of time are likely to misrepresent future productivity growth. Figure 3.1 shows
Multifactor Productivity for the Australian economy as a whole and GDP between 1982 and
2017. As can be seen from the figure, productivity (shown in blue) broadly tends to lead
GDP growth (in dark grey), especially in the first half of the period. The range of
productivity growth is between minus five and plus three per cent per annum.

28 See for example, Boisso, Grosskopf and Hayes (2000), Productivity and efficiency in the US: effects of business cycles
and public capital, Regional Science and Urban Economics. “we have found that during recessions productivity
decreases as a result of both diminished efficiency and reduced technical innovation. During booms it is both improved
efficiency and greater innovation that lead to increased productivity.” The OECD manual on productivity measurement
and the UK Department for Business and Skills (BIS) make very similar points in their manuals on productivity
assessment.
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Figure 3.1: Multifactor Productivity and GDP Growth for Australia (1982-2017)

% change per year

-6

— Multifactor productivity: Quality adjusted hours worked ——GDP growth
Source: MPFP data from Australian Bureau of Statistics, GDP data from world bank

Moreover, this range may become more volatile when focussing on one specific industry, as
individual firms may experience one-off productivity improvements (for example, due to a
major company restructuring, as is the case with TasNetworks), which will influence the
industry-wide productivity level in that year. Relying on a single year or a short selection of
years, especially when considering productivity in a single industry, may materially over- or
under-state the long-term trend in productivity growth.

Regulators internationally are acutely aware of the dangers of relying on a short-term series:

* Inthe UK, Ofgem draws on a long-term data from 1970 to 2007 and relies on an average
across a collection of industries that Ofgem identifies as relevant for the entire period
(Ofgem does not rely on data from electricity gas and water supply because it argues that
it includes catch-up effects);

* The Dutch regulator, ACM, uses data from Dutch electricity DNOs from 2005-2015 to
set the productivity trend. Oxera, in a study published by ACM in 2016, recommended
using data between 1992 and 2008 to capture two complete business cycles;?’ and

= North American regulators typically rely on a broad dataset for electricity distributors (or
gas distributors in the gas sector) from across the United States. The dataset used
contains cost information provided in the same format since 1973 as part submissions to
the Federal Energy Regulatory Commission (FERC).

2 Oxera (January 2016), Study on ongoing efficiency for Dutch gas and electricity TSOs, Prepared for Netherlands

Authority for Consumers and Markets, p.35-36.
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3.4. Approach Separates Productivity from Catch-up

Formally speaking, the growth accounting framework that underpins productivity analysis
assumes that all markets are perfectly competitive and all firms are maximising inputs. In
particular, productivity measures aggregate the value of inputs and outputs using expenditure-
weighted shares. These expenditure weights only accurately reflect the value of the outputs
and inputs in markets in the instantaneous competitive equilibria of classical economic
theory.3°

In practice, real world markets take time to equilibrate and at any moment in time some firms
will not be operating at the frontier. As a result, changes in productivity measures consist of
both:

(1) Catch-up by inefficient firms that redeploy their factors of production more efficiently
over time; and

(2) “Frontier shift” of the maximum technically-feasible production by all firms in the
market.

The AER’s approach to estimating efficient opex for DNSPs accounts separately for these
two sources of potential productivity improvement. The AER accounts for catch-up, i.e.
convergence to the frontier, by estimating efficient opex using comparative benchmarking.
As a result, the productivity growth assumption in the reset process should reflect only
frontier shift, as the AER itself puts it in the Draft Decision: !

“When we apply this approach it is important to remember that forecast opex must
reflect the efficient costs of a prudent firm. To do this it must reflect the productivity
improvements a prudent and efficient distributor can reasonably be expected to
achieve. For this reason, our forecast of productivity growth reflects our best estimate
of the shift in the productivity frontier. Our productivity growth forecast should not
include any productivity growth required for an inefficient firm to catch-up to the
productivity frontier. If we consider that a distributor is materially inefficient, we
make an efficiency adjustment to its revealed opex (also referred to as base opex).
This sets opex equal to the level required by an efficient and prudent firm on the
productivity frontier in the base year. To the extent we think that the productivity
frontier will shift over the forecast period, we account for this in the forecast
productivity growth rate.”

International regulators recognise the importance of excluding catch-up in their productivity
targets, albeit that they use different methods for excluding it:*

= US regulators take long-term averages using a dataset that stems back to 1973. In
practice, catch-up is not one-way and firms will converge on and away from the efficient
frontier over time as market conditions change. Accordingly, taking a long-term average

30 For a full discussion of the growth accounting framework and its assumptions, see NERA (2013), Estimating Real Price

Effects and Ongoing Efficiency, 5 April 2013, chapter 4.
31 AER (November 2018), Draft decision paper: Forecasting productivity growth for electricity distributors, p. 8-9.
Emphasis added.

32 For a discussion of international precedent, see Appendix A.
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enables US regulators to average out periods of catch-up with periods of falling away
from the efficient frontier and avoid systematic bias in the calculation of productivity.

= The British regulator, Ofgem, and the Dutch regulator, the ACM, calculate average
productivity growth over long time periods also. Moreover, both Ofgem and the ACM
exclude sectors in which they suspect that firms have systematically converged on the
efficient frontier over time. For instance, in Great Britain, Ofgem has argued that
productivity growth in the Electricity, Gas and Water Supply sector is likely to include
material catch-up due to the increased efficiency that followed privatisation.

* The German regulator takes the alternative approach of calculating the shift in the
efficiency frontier itself. The Bundesnetzagentur (BNetzA) estimates productivity growth
using a Malmquist index. The BNetzA derives the index from movements in the
efficiency frontier it estimates in its benchmarking analysis over time. The Malmquist
index relies on a technique called Data Envelopment Analysis which the AER does not
conduct for Australia. However, it is conceptually equivalent to the coefficient on time
that the AER estimates in its Stochastic Frontier Analysis (SFA) models.

3.5. Approach is Objective and Stable over Time

Promoting efficient investment is an important part of the AER’s duties under the NEO.
Setting cost allowances in an unpredictable fashion and where the decision-making is not
transparent deters efficient investment. Accordingly, the AER should rely on stable,
objective methods to assess productivity growth. Changing methods at each review,
especially where those methods identify the highest productivity growth across a range of
options, may cause concern that the AER is opportunistically reducing prices in the short-
term and not promoting consumers’ long-term interests. Even without impugning the AER’s
motives, changing methods at each reset offers no guarantee that cost allowances will track
efficient costs over time. For instance, using a long-term rolling average consistently at each
review will systematically include all the years with high and low productivity growth over
time. However, changing averaging periods at each review risks decoupling the long term
productivity target from underlying efficient costs.

The stability of the methods does not necessarily imply that the estimate of productivity is
itself stable. In principle, a consistent approach may show that productivity growth is
changing over time. In practice, the noise in productivity estimates (described in section 3.3
above) means that stability in the productivity growth assumption is also likely to be
desirable in meeting the AER’s objectives: short-term changes in apparent productivity may
well result from measurement error. Short-term evidence therefore provides no objective
basis for changing productivity targets.

Internationally, regulators have frequently chosen to retain consistent methods for assessing
productivity over time because it removes subjectivity from the process of setting allowed
revenues. Ofgem, for instance, has relied on the same approach to forecasting productivity
improvement since electricity Distribution Price Control Review 5 (DPCRS5) conducted in
2010.>* North American regulators typically rely on the same long-run dataset at each review

3 For example, in its 2014 “RII0-ED1” decision for electricity distribution companies, Ofgem used the same productivity
assumption that it used in its 2012 “RIIO-T1/GD1” decision for gas distribution and transmission (gas and electricity)
companies, which itself used the same approach used at DPCRS.
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and in many cases without much commentary because they take the need for a stable method
in established regulatory regimes. One recent exception is a decision by the Alberta Utilities
Commission (AUC). The Commission upheld analysis conducted by NERA to estimate
Total Factor Productivity for regulated companies and explicitly drew the link between the
need for consistent methods, objectivity and using long-run averages to determine likely
productivity growth. The Commission commented:

“Because the parameters of the [RPI minus X] formula will be used to determine
customer rates in a contested regulatory process and those rates will be in place for a
number of years, the significance of the objectivity, consistency, and transparency of
the TFP analysis to be employed in calculating the X factor cannot be overstated. In
this respect, the Commission observes that having extensively scrutinized and tested
NERA'’s study, the companies were satisfied that NERA’s TFP analysis complies
with these criteria. The Commission agrees... In the Commission’s view, NERA’s
approach of using the longest time period available allows a smoothing out of the
effect of variations in economic conditions on the estimate of TFP growth, without
engaging in a subjective exercise of picking the start and end point of a business
cycle.”?*

3.6. Approach Does Not Limit Incentives to Reduce Costs

Compliance with the NEO requires the AER to “promote efficient operation and use of
electricity services or the long term interests of consumers of electricity”. Assets in
electricity distribution networks have operational lives that are decades long. Consumers
therefore have a long-term interest in the efficient operation of energy networks. Promoting
consumers’ long-term interest is necessarily not a static exercise but relies on incentivising
DNSPs to operate energy networks increasingly efficiently over time.

Assuming a high level of productivity growth does not increase incentives for efficient
operation. Indeed, in extreme cases, setting a productivity assumption that was too high
could result in a company spending an inefficiently low amount on opex: Where a regulator
sets an allowance at such a level that it threatens the ongoing viability of a business, the
operator may not be able or willing to raise the necessary finance for investment or
maintenance of its plant and equipment.

In general, the fixity of allowances, rather than their level, provides the incentive for cost
reduction. A fixed allowance (or a predetermined rate of pass-through) allows firms to
increase their returns by reducing their costs. (Partly) fixed allowances therefore provide
incentives for cost reduction. As allowances gradually catch-up with expenditure over time,
consumers benefit from the increase in efficiency in the form of lower prices. Thus, X-
factors (i.e. the trend in cost allowances for future years) serve to share returns with
customers rather than provide incentives for cost reduction

Accordingly, in setting a cost allowance, the AER would ideally pick a method that was
independent of the actions of the DNSP being regulated. If the productivity assumption at

Source: (1) Ofgem (30 July 2014), RIIO-ED1: Draft determinations for the slow-track electricity distribution ompanies
— Business plan expenditure assessment, para. 12.59; (2) Ofgem (27 July 2012), RIIO-T1/GD1: Initial Proposals — Real
price effects and ongoing efficiency appendix, para. 3.2.

3 AUC (September 2012), Decision 2012-237, p.61, 66 & 73-4.
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future resets was likely to increase if DNSPs reduced costs, DNSPs would face reduced
incentives to increase efficiency: the prospective fall in opex allowances could act as a
deterrent to cost reduction.

As a result, the AER must trade-off the benefits of setting productivity targets that closely
reflect individual DNSPs’ prospects of cost reduction with the impact that doing so might
have on perverse incentives. Accordingly, to satisfy this criterion alone, the AER better
meets it statutory objectives by relying on:

1. Longer-term averages of productivity growth, which are more stable over time and less
affected by changes in DNSPs’ costs in any given year;

2. Averages of more firms rather than fewer, because the impact of a single firm reducing
costs is smaller on its future allowances if there are more firms in the sample; and

3. Evidence from other sectors which do not depend exclusively on DNSPs (e.g. related
sectors such as construction).

In practice, these approaches frequently come into conflict with the other criteria set out in

this report for the AER’s decision-making. Averages of more firms rather than fewer (option

2 above) may include firms which are experiencing catch-up to the efficiency frontier.

Relying on sectors other than electricity (option 2 above) means the AER’s approach may not

capture the likely trend in efficient opex if those sectors experience different productivity

growth. However, using long-term averages of DNSPs’ productivity growth (option 1 above)

does not conflict with the other criteria. Indeed, the other criteria set out in this report also
point to relying on long-term averages to estimate future productivity growth.
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4, Options 2 and 3: Undergrounding as a Driver of Productivity

Options 2 and 3 set the productivity assumption based on the AER’s econometric analysis of
DNSPs’ opex. Both rely on the coefficients relating opex to the share of each DNSP’s cables
that are underground. Option 2 bases productivity just on these coefficients (multiplied by
the expected change in undergrounding), while Option 3 additionally includes a generally
technological change element derived from gas industry econometric models. In this chapter,
we review the application of the undergrounding variable as a driver of productivity
allowances based on the criteria we set out in Chapter 3. We discuss the use of the gas
industry time trend separately in Chapter 5.

This chapter proceeds as follows:

= Section 4.1 provides a brief overview of the AER’s approach to estimating the impact of
undergrounding on opex;

= Section 4.2 explains that the ability to underground and the likelihood of undergrounding
varies materially between DNSPS. The AER’s approach therefore penalises companies
which are unable to underground rapidly.

= Section 4.3 explains the functional form relied upon by the AER is implausible, as appeal
bodies have recognised in the United Kingdom;

= Section 4.4 explains that the AER’s assumption about future rates of undergrounding may
not be sustainable;

= Section 4.5 concludes by evaluating the undergrounding approach against our criteria for
assessing productivity assumptions.

Additionally, we discuss an alternative approach to controlling for undergrounding savings in
Section 8.1.

4.1. Background to Approach

In the Draft Decision, the AER argues that, because underground cables fail at a lower rate
than overhead lines and do not require vegetation management, “if a distributor increases the
proportion of its network that is underground its opex would decrease, all else equal. That is,
it would improve its opex productivity”.>®

EI/AER’s three econometric models include a company’s length of underground cables as a
share of its total circuit length as a “‘business condition’ explanatory variable”.?® As with the
other cost drivers in the model, the variable appears in a logarithmic form, meaning that a 1
per cent (rather than a 1 percentage point) growth in undergrounding share correlates with a
fixed per cent change in opex. For instance, a company that increases its undergrounding
share from 50 per cent to 51 per cent has increased it by 1 percentage point, but 2 per cent. If
the correlation between cost and increased undergrounding were causal, an increase from 50
to 51 per cent would imply that costs would fall by two times the coefficient on
undergrounding in the AER’s benchmark.

35 AER (November 2018), Draft decision paper: Forecasting productivity growth for electricity distributors, p.16.

36 AER (November 2018), Draft decision paper: Forecasting productivity growth for electricity distributors, p.16.

© NERA Economic Consulting 19



Options 2 and 3: Undergrounding as a Driver of Productivity

In the left column of Table 4.1 below, we show the coefficient on the undergrounding
variable in the three models as presented in the Draft Decision. The Draft Decision relies on
models estimated for the 2017 benchmarking exercise and therefore uses data from 2006 to
2016. We expect that the AER’s final decision on productivity may be based on the 2018
benchmarking exercise (estimated using data from 2012 to 2017), so we present the
coefficients from the 2018 models on the right side of the table.

Table 4.1: Coefficient on Undergrounding Share by Model and Year

2017 Models 2018 Models
SFA Cobb-Douglas -0.144 -0.113
LSE Cobb-Douglas -0.177 -0.195
LSE Translog -0.159 -0.159
Average -0.160 -0.155

Source: Economic Insights’”

Over the period since 2006, all DNSPs have increased the proportion of their networks which
are underground. Based on the AER’s logic this should decrease opex and therefore increase
opex productivity (all else held equal).

Table 4.2 shows each DNSP’s average share of underground cables and the average annual
growth rate, over the relevant window. We present calculations based on data underpinning
the 2017 benchmarking exercise shown in the Draft Decision, as well as those based on data
underpinning the 2018 benchmarking exercise, which we assume may be used in the AER’s
final decision on productivity.*® The industry averages in the table, as well as in the Draft
Decision, are calculated based on industry totals, effectively a weighted average of DNSPs
by length of underground cable.

37 (1) Economic Insights (31 October 2017), Economic Benchmarking Results for the Australian Energy Regulator’s 2017

DNSP Annual Benchmarking Report, Tables 3.3-3.5., (2) Economic Insights (9 November 2018), Economic
Benchmarking Results for the Australian Energy Regulator’s 2018 DNSP Annual Benchmarking Report, Tables 3.3-

3.5.
3 We further assume that, consistent with the decision to base the 2018 econometric models only on data from 2012

onwards, the AER will only calculate the average undergrounding growth rate on this window.
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Table 4.2: Underground Cables Share and Growth

2017 Benchmarking (2006-16) 2018 Benchmarking (2012-17)
Avg UG Share  Avg UG Growth Avg UG Share  Avg UG Growth

ACT 51.6% 1.5% 54.6% 1.0%

AGD 35.2% 1.4% 36.9% 1.1%

CIT 47.2% 1.6% 49.3% 0.7%

END 31.8% 2.6% 34.7% 2.9%

ENX 30.7% 2.7% 33.1% 1.7%

ERG 4.6% 8.6% 5.7% 4.0%

ESS 3.6% 5.5% 4.1% 3.3%

JEN 26.0% 2.6% 28.3% 2.2%

PCR 6.4% 5.7% 7.4% 5.1%

SAP 18.3% 2.0% 19.3% 1.2%

AND 11.7% 4.2% 13.3% 3.8%

TND 10.0% 2.1% 10.8% 1.1%

UED 20.2% 1.8% 21.9% 3.9%

Average 12.6% 3.4% 14.0% 2.6%

Source: NERA analysis on EI benchmarking input data

To project the impact of undergrounding on future operating costs, the AER assumes that
DNSPs will continue to increase their underground shares at the industry average growth. It
therefore multiplies the industry average growth rate in Table 4.2 by its average coefficient in
Table 4.1 to estimate that the average DNSP will reduce its opex by 0.5 per cent per annum
(i.e. 3.4 per cent times -0.160) due to undergrounding. AER uses 0.5 per cent as its full
productivity assumption in Option 2, and part of its productivity assumption in Option 3.
Updated for 2018 growth rates and coefficients, this rate falls to 0.4 per cent because the
coefficients on undergrounding and growth of undergrounding fell on average over the
period.

4.2, The AER’s Method Arbitrarily Penalises Companies that
Underground Less

In Option 2 and 3, the AER proposes to define the productivity adjustment in part on the
industry-average growth rate of undergrounding.

By using an industry-average growth rate, the AER does not reflect the drivers of opex for
any one company, but rather sets a target which would only be appropriate for a single,
notionally-average DNSP.

The decision to move lines underground is not one that can be justified based on operating
cost savings alone. While companies do realise opex savings through undergrounding, the
capital cost of replacing overhead lines with underground cables is generally much larger.
Therefore, in making a case for undergrounding a company must generally justify the capital
cost (and increased bills) for other reasons, for example environmental reasons or visual
amenity. Indeed, setting allowances based on industry-average undergrounding creates an
artificial incentive for DNSPs to propose undergrounding more of their networks, even when
doing so does not benefit consumers over the long term.
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For a DNSP for whom these other considerations make the ongoing undergrounding process
cost-beneficial, it may also realise the opex savings associated with undergrounding.
However, for a DNSP which does not have a compelling reason to move its network
underground, the AER’s proposed approach penalises it arbitrarily.

As aresult, relying on the industry-average share of undergrounding does not capture the
likely trend in productivity for each DNSP. The range of the average growth in
undergrounding between 2006 and 2016 across was 1.4 to 8.6 per cent.*® In other words,
some DNSPs have been able to reduce costs over six times as much as others as a result of
undergrounding over the past decade. Setting an allowance based on average
undergrounding growth would therefore fail to reflect the efficient costs of companies which
were able to increase their undergrounding less (or more) rapidly than others.

4.3. The AER’s Functional Form is Counter-Intuitive

The AER bases its assessment of the impact of undergrounding on productivity on the
outputs of its econometric models, which include DNSPs’ underground share as a driver. As
with the other variables in its regression, the AER uses the natural logarithm of the variable
to define the natural logarithm of opex. Therefore, the models assume that DNSPs reduce
opex by a fixed percentage for each percentage increase in the percentage of underground
share. However, this functional form does not reflect the true relationship between
underground share and opex, in which a percentage point increase in undergrounding share is
likely to yield a fixed percentage decrease in opex. (Or equivalently, that DNSPs opex is a
weighted average of the costs of underground and overground lines).

For example, consider two hypothetical DNSPs, each with 100km of total circuit length.
DNSP A has 10km underground and 90km overhead, while DNSP B has 50km underground
and 50km overhead.

Both DNSPs propose to underground 1km of overhead line, increasing their underground
share by 1 percentage point each. For both DNSPs, this would result in opex savings
associated with reduced maintenance and vegetation management on 1km of network, an
equal savings for both networks.

However, according to the AER’s approach, DNSP A has increased its underground share by
10 per cent (1km undergrounded divided by existing 10km undergrounded), while DNSP B
has only increased its underground share by 2 per cent (1 new km underground divided by
existing 50km underground). The AER’s model thus assumes that DNSP A will be able to
achieve a 1.6 per cent reduction in opex, while DNSP B will only be able to achieve a 0.32
per cent reduction in opex.

In the most recent regulatory review in the UK water sector, the regulator Ofwat set cost
allowances in part on econometric models which included, among others, the natural
logarithm of the proportion of distribution input from rivers as a driver. Similarly to the
undergrounding variable for DNSPs, this variable assumes a percentage increase in the
proportion yields the same percentage change in costs irrespective of the percentage point
change.

3 Based on NERA analysis of AER’s 2017 benchmarking data.
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One water company, Bristol Water, referred Ofwat’s decision to the Competition and

Markets Authority (CMA). The CMA substituted Ofwat’s decision with its own based on its

own econometric models, and criticised elements of Ofwat’s econometric models. The CMA
40

argued:

“We do not consider it sensible to take the logarithm of this proportion for the
specification of the explanatory variable. [...] This would imply, for example, that the
effect on a company’s cost of moving from 5% river water abstraction to 10% river
water abstraction (a 100% increase in the proportion) would be the same in £ million
as if that company moved from 40% to 80% river water abstraction (similarly, a
100% increase in the proportion).”

The CMA’s criticism of Ofwat’s econometric specification is identical to criticism of the
AER’s: that increasing the underground share of a network from 40 per cent to 80 per cent
should yield a larger percentage savings in opex than increasing from 5 per cent to 10 per
cent. As aresult, the AER’s specification and the coefficient on undergrounding is an
unreliable basis for setting productivity assumptions because it will not reflect the likely trend
in future productivity growth due to undergrounding.

4.4. The AER’s Assumed Growth in Undergrounding is Not
Sustainable

Using historical data from 2006-2016, the AER calculates that the undergrounding share has
increased by 3.4 per cent per annum, and it assumes that this rate will continue during the
subsequent control periods.

The AER’s assumption about future growth in undergrounding is vulnerable to a similar
criticism to that levelled at the functional form in section 4.3 above. The AER calculates
projected growth as a constant annual percentage growth of a variable itself expressed as a
percentage. The AER has calculated growth rates over a ten-year period, at the beginning of
which the proportion of the network that was underground will have been smaller than at the
end of the period. The expected volume of undergrounding compounds geometrically over
time, meaning that in each year, a DNSP would be expected to underground an ever-greater
additional proportion (or an ever great number of kilometres) of its network to keep pace
with the AER’s productivity assumption. Similarly, DNSPs with a larger share already
underground would be expected to underground a greater proportion each year than those
with a smaller proportion, because 3.4 per cent of, say, 50 per cent is much larger than 3.4 per
cent of 10 per cent.

In Figure 4.1 below, we show the underground share that the AER assumes each DNSP will
achieve in each year of a hypothetical five-year price control period from 2017 to 2021. The
Figure relies on each DNSP’s share of undergrounding in 2016 as a starting point, and a 3.4

per cent growth in the underground share annually.

40 Competition and Markets Authority (4 March 2015), Notice of Reference: Determination of Price Controls for the
period from 1 April 2015 — Appendix 4.1, para. 173.
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Figure 4.1: The AER's Assumed Rate of Undergrounding by DNSP

w S 6] (o))
ST I [ 2
>~ >~ >~ S~

20%

10%

% of Network Assumed Underground

0%
2016 2017 2018 2019 2020 2021

—ACT AGD CIT END ENX ERG ESS
JEN PCR SAP AND TND UED

Source: NERA Analysis

As shown in the figure, the AER’s approach assumes that Evoenergy (ACT) will be able to
underground more than 10 per cent of its network by the end of the control period, achieving
an underground share of 65.7 per cent by 2021. By 2034, the AER’s approach assumes that
102 per cent of Evoenergy’s network will be underground. On the contrary, it assumes that
Essential Energy (ESS) will only underground 0.8 per cent of its network by 2021.

Using average growth rates calculated over 2012 to 2017, as in the 2018 benchmarking
update, the compounding effect is smaller, but the principle remains: DNSPs which already
underground a large share of their networks are assumed to underground a larger share to
achieve productivity targets, and all networks are assumed to underground a larger share each
year than in the year before.

4.5. Conclusions

In summary, we compare the AER’s proposal to use the change in DNSPs’ underground
share against the criteria we have set out.

*  Approach captures underlying trends in productivity:

The AER’s proposed methodology does not capture underlying trends in productivity for
a single, efficient DNSP. By measuring expected undergrounding growth across the
whole industry, rather than for companies individually, the AER’s approach rewards
some DNSPs and punishes others for external conditions which determine the extent of
undergrounding already carried out and the undergrounding workload which is efficient
to carry out in the future period, without capturing what is efficient for that DNSP to do.
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The coefficients on undergrounding that the AER estimates are consistent with the
econometric equations that the AER uses to set the base level of opex using its
benchmarking analysis. However, by measuring undergrounding share in logarithmic
terms, the AER implies that companies with a larger proportion already underground will
increase their undergrounding proportion at a higher rate than those with a lower
proportion, and that all DNSPs” work will accelerate over the price control period.
Neither implication reflects the decisions that an efficient or prudent operator would
make.

*  Approach separates productivity from catch-up:

The LSE models are not consistent with this criterion because they measure relationships
between opex and drivers for inefficient DNSPs in addition to frontier DNSPs. The
objective of the productivity adjustment is to capture the change in efficient costs, and the
inclusion of the LSE models includes some amount of catch-up in addition to ongoing
productivity. Therefore, the AER’s proposed approach does not meet this criterion.

*  Approach is objective and stable over time:

The AER’s use of the logarithmic specification assumes a compounding effect which is
not realistic or sustainable, because it implies that (1) a company will underground a
larger share of its network each year as the existing share increases; and (ii) a company
with a larger share already will underground at a faster rate (but achieving the same opex
savings) than a company with a smaller share.

Like any econometric analysis, if the AER were to change the functional form used to
estimate opex for DNSPs, it may affect the coefficient estimated for undergrounding.
The stability of the assumption on productivity growth would therefore depend crucially
on how the AER updated its econometric models over time.

*  Approach does not limit incentives to reduce costs:

The AER’s approach of assuming an industry-average rate of undergrounding is unlikely
to create material perverse incentives. A single DNSP could not materially affect the
productivity target by carrying out more or less undergrounding work.
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5. Option 3: Gas distribution time trend

In addition to capturing the productivity growth from undergrounding (already discussed in
Section 4), Option 3 links DNSPs’ rate of change to ongoing technological change, measured
in the Australian gas distribution industry to be 0.5 per cent per annum. We review this
component of Option 3 below.

= Section 5.1 provides background on the AER’s approach to estimating the time trend in
opex from the gas sector;

= Section 5.2 discusses differences between the gas and electricity sector which may mean
that gas distribution is a poor proxy for electricity distribution;

= Section 5.3 explains that the AER’s use of the time trend in gas is not econometrically
robust; and

= Section 5.4 concludes and evaluates against our criteria for assessing productivity
improvement.

5.1. Background to Approach

The AER notes that the time trend in econometric cost models (such as those used to
benchmark efficient opex in the electricity and gas industries) captures all changes in cost not
captured by other drivers in the econometric model. Because the econometric models already
capture changes in output levels and input prices, the time trend therefore captures “changes
in technology, changes in process, or changes in legislative or regulatory obligations”.*!

The AER first considered using the time trends from EI’s three econometric benchmarking
models presented in the 2017 benchmarking reports, estimated using DNSP data from 2006
to 2016. These trends, by definition, capture technology changes and process changes in the
electricity distribution sector, as well as the most relevant changes in regulatory obligations.

However, all three coefficients are positive, indicating worsening productivity over time.

The AER argues that this worsening productivity is driven by negative productivity growth in
the period between 2006 and 2012, a period with “significant new regulatory obligations that
distributors were required to meet, and which required significantly increased opex, but with
no change in measured output”.*?

Because it concludes that the electricity time trends are unlikely to reflect potential future
improvements in productivity, the AER instead uses time trends estimated in the gas
distribution sector. The AER argues that the gas distribution sector is a good proxy for the
electricity distribution sector in this case because it:*

= “shares many similarities with the electricity distribution sector”;

= “has not been subject to the same regulatory changes” as the electricity distribution
industry, leading to more stable productivity performance; and

41 AER (November 2018), Draft decision paper: Forecasting productivity growth for electricity distributors, p.15.
4 AER (November 2018), Draft decision paper: Forecasting productivity growth for electricity distributors, p.10.
4 AER (November 2018), Draft decision paper: Forecasting productivity growth for electricity distributors, p.15.
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= Isregulated “using econometric models similar to those [used] for electricity
distribution”.

In selecting time trends from the gas distribution sector, the AER refers to the three most
recent econometric studies of the industry:

= EI’s 2015 opex efficiency report on behalf of Jemena Gas, with two models from which
the AER draws time trend coefficients;**

= EI’s 2016 opex efficiency report on behalf of Multinet Gas, with six models from which
the AER draws time trend coefficients;* and

= ACIL Allen’s 2016 opex efficiency report on behalf of Australian Gas Networks, with six
models from which the AER draws time trend coefficients.*¢

The 14 coefficients range from -0.0026 to -0.0073, indicating that productivity in the gas
industry has improved by 0.26 per cent to 0.73 per cent per annum over the modelled period.

The AER takes a straight average of these coefficients and therefore estimates that electricity
DNSPs can achieve productivity improvements through technological change at a rate of 0.5
per cent per annum.

5.2. Differences Between Gas and Electricity

If, having assessed the 2018 EI coefficients, the AER determines that historical productivity
change in electricity does not reflect future productivity change, it may be appropriate to use
the gas industry as a proxy. Whether productivity trends achieved in the gas distribution
sector proxies well for those that could be achieved in the electricity distribution sector
depends on:

=  Whether the two industries use the same or similar input factors (i.e. labour and
materials);

=  Whether the two industries face similar operating conditions.
We assess the extent to which the industries are similar in these two respects below.

Furthermore, we propose alternative methods based on the electricity sector itself in Sections
8.2 and 8.3.

5.2.1. Similarities and differences in input factors

We have not assessed the composition of the labour force of an electricity distribution
company and a gas distribution company, but it is plausible that they hire a similar mix of
employees from a similar or the same hiring pool. For example:

= Both companies will have similar administrative structures and staff geared towards
operating a large, regulated regional monopoly utility business. Due to their similarities

4 Economic Insights (25 February 2015), Relative Opex Efficiency and Forecast Opex Productivity Growth of Jemena
Gas Networks, Table 5.3.

4 Economic Insights (22 August 2016), Gas Distribution Businesses Opex Cost Function, p.19. Note: Time is measured
quarterly in these models, so coefficients are multiplied by 4 for the AER’s purposes.

46 Australian Gas Networks (20 December 2016), Final Plan Attachment 7.3 — Opex Partial Productivity Analysis — A
Report by ACIL Allen Consulting, Tables 4.1 and 4.3.
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on an administrative and regulatory level, staff working with respect to these functions
may even move between the two industries with little retraining required.

= Both companies will have engineers to carry out skilled works on the networks. While
the companies’ engineering staff may have similar backgrounds, the hiring pool is
unlikely to be common between them, as such staff may have already specialised in e.g.
electrical engineering in training and/or university.

= However, even where the types of employees hired is similar, we have not assessed the
relative size of each of these groups, so the average employee may not be similar between
the two companies.

Electricity and gas distribution companies likely do not rely on similar material inputs,
because the material inputs into each company are highly specific to that industry.

5.2.2. Similarities and differences in operating conditions

From a regulatory and administrative perspective, a gas and electricity distribution company
may face similar conditions, in that both provide utility services to domestic and non-
domestic users.

However, the physical conditions each operates in are not similar:

= Electricity distribution networks are largely above ground, with additional costs caused
by weathering, vegetation management, bushfires, etc, which gas distribution networks do
not face;

=  While both are regulated energy utilities serving the general public, electricity distribution
companies serve around 11 million customers while gas distribution companies serve
around 5 million.*’ This implies that electricity distribution companies reach rural
customers that do not have access to network gas, meaning that electricity distribution
companies are more rural on average; and

= Electricity distribution networks are facing a rapidly changing industry, as distributed
energy resource capacity grows. There is no equivalent process in the gas sector.

If the conditions faced are not comparable, the cost reductions achieved by one industry may
not be achievable by the other. It may be more appropriate to use a proxy sector which is
similarly rural and above ground to the electricity distribution sector, for example railways or
telecommunications.

5.3. The AER’s Approach is Not Econometrically Robust

Even if the productivity change in the gas distribution sector reflects what is reasonably
achievable by an efficient electricity DNSP, the AER has not estimated future productivity
growth robustly for at least three reasons.

5.3.1. The evidence on which the AER relies is mixed and often statistically
insignificant

Of the 14 time trend coefficients the AER uses, six of them are not statistically significant at
the 5 per cent level, including five of the six estimated by ACIL Allen. In other words, in

47 Electricity Networks Australia: About Us. URL: https://www.energynetworks.com.au/about-us
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nearly half of the models the AER uses, there is more than a 5 per cent chance that there is no
productivity improvement and that the model shows a negative coefficient (and positive
productivity growth) only by chance.

Moreover, other model specifications that the AER does not use in the Draft Decision, such
as the fixed effects models in EI’s 2016 report for Multinet Gas, actually show a positive
trend coefficient, implying negative productivity growth.*®

5.3.2. The gas time trend is not additive with the undergrounding effect

Under Option 3, the AER uses the gas time trend to proxy for general improvements in
technology and resource management, while separately estimating the productivity gains
which can be achieved through a cheaper operating environment (i.e. a greater share of the
network is underground).

Conceptually, adding the effects together could only be appropriate if each measure
exclusively captures the effect that it aims to — i.e. the gas time trend does not capture any
cost savings due to a cheaper operating environment, and the undergrounding effect does not
capture any cost savings due to technological or resource management improvements. We
have not reviewed the gas econometric models in detail, but the time trends may include cost
savings that gas networks achieved through cheaper operating environments. In other words,
the time trends may not control for the gas sector’s equivalent process to undergrounding,
meaning that the AER’s approach would require DNSPs to achieve the same savings from
technological and resource management savings (which may not be comparable, in any case)
while also double-counting the savings that could be achieved through a cheaper operating
environment.

Moreover, from an econometric perspective, any time trend is estimated as just one
component of a larger econometric model, and it is not appropriate to combine coefficients
from different models into a single productivity target. An econometric model may
effectively explain DNSPs’ costs in aggregate, but where two drivers are related, it may not
reliably distinguish the effect of each. For instance, DNSPs have increased their underground
share over time, and both the underground share and the year are used as drivers in the AER’s
econometric model. Because the underground share and the year both increase over time, the
models may incorrectly “allocate” some technology-related productivity improvements
(which should be captured by the time trend) to increases in underground share, and vice
versa, while correctly identifying the combined effect. By selecting coefficients from
different models, the AER may double-count (or even under-count) some of the productivity
gains which can be achieved through technological progress and improved resource
management.

We demonstrate the magnitude of this inconsistency in Table 5.1 below, by re-estimating
each of EI’s 2017 models with the time trend forced to be -0.0054, consistent with the
average time trend across the gas models that the AER samples (and indicating a productivity
improvement of 0.54 per cent per annum). The table demonstrates that, when forcing the
model to assume productivity improvement in line with the gas industry, it assigns a smaller

4 Economic Insights (22 August 2016), Gas Distribution Businesses Opex Cost Function, p.25.
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and sometimes counterintuitive weight to the cost savings achievable through
undergrounding.

Table 5.1: Coefficient on Underground Share

SFA LSE-CD LSE-TL Average
El 2017 Models -0.144 -0.177 -0.159 -0.160
Forced Gas Trend 0.060 -0.139 -0.101 -0.060
Delta 0.204 0.038 0.058 0.100

Source: EI and NERA analysis

If the AER ultimately uses ongoing productivity from the gas sector as a proxy for that from
the electricity sector, it should re-estimate its models to ensure that it does not double-count
the cost savings which can be achieved through undergrounding. However, this can create
counter-intuitive relationships, with one model suggesting that costs increase as the
undergrounding share increases. Therefore, by applying a time trend estimated from a
different sector, it does not appear that the AER can create a productivity assumption that is
both internally-consistent and intuitive.

5.3.3. Non-SFA models capture catch-up efficiency gains in addition to
frontier shift

In least squares models, the time trend captures productivity improvements for the industry as
a whole, including catch-up efficiency gains for those which are not on the efficient frontier.
An SFA model, by contrast, separately identifies the shift of the efficient frontier from firm-
specific catch-up efficiency improvements.

Of the 14 models that the AER proposes to use for the gas time trend, eight are not SFA
models, meaning that the time trends capture catch-up efficiency improvements. The AER
separately adjusts DNSPs’ allowances for material inefficiencies and proposes to use the
productivity adjustment only to capture the capture the shift in the efficient frontier.

By using coefficients which also capture catch-up efficiency, the AER double-counts the
ability for inefficient electricity DNSPs to catch-up to the frontier, and assumes that efficient
DNSPs can improve their own productivity at the same rate as an inefficient company. We
therefore recommend that any use of gas time trends be limited to those estimated in SFA
models.

5.4. Conclusions
In summary, we compare the AER’s proposed approach against the criteria we have set out.

*  Approach captures underlying trends in productivity:

The gas time trends proposed by the AER may not capture underlying trends in electricity
productivity for several reasons. First, the electricity and gas industries face
fundamentally different cost inputs and conditions, and may not be able to achieve the
same technological improvement as a result. Second, many of the coefficients are not
statistically significant and therefore may appear to demonstrate productivity
improvements in the gas sector only by chance. Third, by combining with an
undergrounding coefficient from electricity-specific models, the AER may double-count
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genuine productivity improvements and assume that DNSPs can achieve the same
operating environment improvements achieved in the gas sector (in addition to
undergrounding).

*  Approach separates productivity from catch-up:

The use of gas time trends from models other than SFA models mixes in the catch-up
efficiency improvements of inefficient (gas) companies. Therefore, the AER’s approach
holds efficient DNSPs to a standard only achievable by inefficient firms, and double-
counts inefficient DNSPs’ ability to catch up to the frontier.

*  Approach is objective and stable over time:

The AER could conceivably continue to use a trend from the gas sector for the
foreseeable future. However, it is not clear whether it could credibly continue to do so as
electricity-specific measures become more stable.

»  Approach does not limit incentives to reduce costs:

The use of a time trend from the gas industry cannot create any perverse incentives unless
a gas network and an electricity network share the same ownership. However, it is
unlikely that a gas network would incur additional costs and appear inefficient relative to
the rest of its industry in order for its sister electricity network to have a slightly easier
productivity target.
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6. Option 4: Multilateral Partial Factor Productivity

Option 4 of the AER’s draft decision paper uses the average annual MPFP growth for DNSPs
from 2012 to 2016 to forecast productivity growth. The AER uses a reduced sample of firms
by excluding those that the AER deems ‘materially efficient’ and estimates 1.6 per cent for
annual productivity growth.

This Chapter evaluates Option 4 in the light of the criteria for the AER’s adoption of a
productivity assumption set out in Chapter 3. The Chapter proceeds as follows:

= Section 6.1 describes the approach that the AER has followed in deriving Option 4;

= Sections 6.2 to 6.5 discuss the data, estimation window, and averaging methods adopted
by the AER. The AER relies on data that could capture the underlying trend in
productivity growth in principle. In practice, the estimation window and averaging
methods chosen by the AER materially overstate historical productivity gains, even for
the recent past.

= Section 6.6 explains that the AER’s method attempts to separate catch-up and frontier
shift but that its approach is not objective. In particular, the AER’s approach does not
exclude TasNetworks which has experienced rapid productivity growth after going
through structural change;

= Section 6.7 explains that the AER has changed its approach to select the largest feasible
estimate of productivity growth using MPFP methods without objective justification. The
AER’s approach is therefore neither stable nor objective;

= Section 6.8 analyses the incentive properties of relying on historical MPFP to estimate
productivity growth. The section demonstrates that short-term averages of historical
MPEFP reduce incentives for productivity growth for firms held in common with other
DNSPs; and

= Section 6.9 concludes by comparing against our criteria.

6.1. Background to Approach

Opex MPFP is an index that measures the quantity of specified outputs (in this case: energy
throughput; ratcheted maximum demand; customer numbers; circuit length; and customer
minutes lost) produced to the quantity of opex used. Itis a “partial’ factor in the sense that it
excludes capex inputs and focusses only on opex.

EI reports the MPFP index in its annual benchmarking reports for the AER. In the Draft
Decision, the AER relies on the 2017 annual benchmarking report, which contains data from
2006-2016.

The AER presents the MPFP index for each DNSP for the periods 2006-2012, 2012-2016 and
2012-2016. However, the AER concentrates on productivity growth since 2012 only to
derive its estimate of frontier shift. The sole justification for relying on the period since 2012

is that the AER has “seen the opex MPFP performance of electricity distributors improve
since 2012.7%

4 AER (November 2018), Draft decision paper: Forecasting productivity growth for electricity distributors, p.14.
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The AER excludes four distributors that Economic Insights had found to be materially
inefficient in their 2017 benchmarking assessment (EvoEnergy, Ausgrid, Energex,
Essential).”® Among the remaining DNSPs, average annual productivity growth since 2012
ranged between minus 5.3 per cent and 7.7 per cent. The AER used the average figure for the
remaining DNSPs of 1.6 per cent per annum to estimate frontier shift from the MPFP index.

Table 6.1: Average Annual Opex MPFP Growth by Business, per cent

Distributor Base year Average annual opex MPFP growth
efficient? 2006-16 200612  2012-16
Evoenergy 2014-19 No 23 47 12.7
Ausgrid 2014-19 No -12 -35 22
CitiPower 2016-20 Yes 28 Al 36
Endeavour Energy 2014-19 Yes =21 -25 -14
Energex 2015-20 No 086 -3.1 33
Ergon 2015-20 Yes 186 15 1.6
Essential Energy 2014-19 No 03 -7.3 115
Jemena 2016-20 Yes 0.7 -1.3 0.1
Powercor 2016-20 Yes 14 -12 5.4
SA Power Networks 2015-20 Yes 22 —45 1.2
AusNet Services 2016-20 Yes 47 44 -53
TasNetworks 2017-19 Yes 0.1 —49 7.7
United Energy Distribution 2016-20 Yes -1.3 =31 14
Industry average -0.9 -3.5 3.0

Source: AER Draft Decision, Table 2.
6.2. The AER’s Method Uses Relevant Data But is Not Consistent

The requirement for the AER to set cost allowances that recover the efficient costs of prudent
operators necessitates that the AER relies on relevant data series that can provide a reliable
guide to productivity growth for efficient electricity DNSPs.

Option 4 relies on average growth in an index of electricity DNSPs’ productivity over time.
Provided that the future reflects the past, relying on MPFP is therefore amongst the most
direct evidence on the potential growth of DNSPs in future that AER considers. As a partial
measure of productivity MPFP data holds capital constant and it will, therefore, run the risk
of picking up capital-labour substitution as productivity growth.

The MPFP data used in Option 4 is not consistent with the AER’s benchmarking analysis to
set the level of opex allowance. For instance, the MPFP index does not control for

environmental variables that feature in the benchmark but does control for energy delivered
and customer minutes lost which do not. Accordingly, the MPFP measure is more likely to

30 Economic Insights (31 October 2017), Economic benchmarking results for the Australian Energy Regulator’s 2017
DNSP benchmarking report.
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deny recovery of efficient costs than an approach based on the AER’s opex benchmark
directly, which at least attempts to control for a wider range of factors, including
environmental variables, and in a way that is consistent with the base level of the opex
allowance.

Although relying on the series itself may be consistent with its statutory objective, the AER’s
method for calculating a productivity growth assumption from the MPFP index makes at best
inefficient use of the data available. At worst, it may materially overstate likely productivity
growth in electricity, for at least three reasons detailed in sections 6.3 to 6.6 below.

6.3. The AER’s Estimation Window is Too Short to be Reliable

The AER uses a time-period of just five years to calculate the productivity trend for opex. As
described in section 3.3, productivity estimates are volatile over time and relying on short-
term trends may provide a misleading picture of likely productivity growth. As a result,
international regulators use datasets of forty years or more to assess likely productivity
growth (see Appendix A).

Precedent within Australia also makes clear the importance of using a long data set to assess
productivity. For instance, in the AER’s data request to DNSPs, it asked for 8 years of data
from firms:

“For the purpose of measuring change in productivity a long data set is preferable. An
eight year data set should be sufficient to set up our economic benchmarking models.
We do not consider there is merit in reducing the time series further because
Economic Insights requires at least eight years of data for index-based economic
benchmarking such as multilateral total factor productivity.”"

The AEMC has also previously stated its position on the appropriate length of datasets for
assessing productivity in a 2011 report: “We are of the view that at least 8 years of robust and
consistent data will be required to establish a TFP growth rate that could be used in a TFP
methodology for price and revenue determinations.”>?

The AER’s consultants on benchmarking analysis for electricity DNSPs, Economic Insights,
also directly cites this position while outlining its own decisions to use the longest available
dataset for their 2013 Economic Benchmarking.> In the same report, Economic Insights
states that fewer than eight years of data would provide relevant information “but with less
confidence that it was a representative trend”.

Using a longer time-trend would materially affect the AER’s assumptions productivity
growth. Although the AER does not provide detailed analysis of alternative averaging
periods in its Draft Decision, it does publish the underlying data behind its calculations on
which Economic Insights also draws for its benchmarking analysis.

31 AER (November 2013), Regulatory Information Notices to Collect Information for Economic Benchmarking.

32 AEMC (30 June 2011), Review into the use of total factor productivity for the determination of prices and revenues,
p.23.

33 Economic Insights (25 June 2013), Economic Benchmarking of Electricity Network Service Providers
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To assess the impact of averaging growth over different periods, we replicated AER’s
calculations. The AER did not clearly specify its methods in the Draft Decision, but it
appears to have taken an unweighted average of the annual MPFP growth between 2012 and
2016. The AER states that it excluded “materially inefficient” firms from the sample to avoid
including catch-up in the productivity measure. Although not entirely clear from the Draft
Decision which DNSPs were “materially inefficient” by the AER’s definition, we understand
from subsequent correspondence that the AER sample excluded four: Evoenergy, Ausgrid,
Energex, and Essential.

Figure 6.1 presents the results of our replication. The year written under each bar represents
the start-year of the averaging period using Economic Insights dataset published alongside its
2017 Benchmarking report. Our result for 2012-2016 is 1.59 per cent, which is equal to the
AER’s own result reported to 1 decimal place of 1.6 per cent. As can be seen from the
Figure, AER’s choice of 2012-2016 as an averaging period represents the maximum possible
MPFP growth figure that the AER’s calculation method could yield for any averaging period
ending in 2016 and starting in any year from 2006 to 2013. This analysis shows that the
AER’s estimated productivity growth rate is precarious and very sensitive to including or
excluding just one additional year: Including 2011 causes the annual growth rate to fall to
minus 0.27 per cent and excluding 2012 reduces annual growth to 0.07 per cent.

Volatility in the MPFP measures rather than any long-term indication that productivity
growth will be higher in future is likely to be the principal driver behind these results. In any
case, the AER does not justify starting the averaging period in 2012 specifically. Given that
the choice of 2012 as a starting point is essentially arbitrary, that this choice has such a large
impact on the estimated growth rate is undesirable. As can be seen from the Figure, it
materially overstates future productivity growth based on past data. It illustrates the
importance of relying on long-run data to dampen the effect of this volatility in MPFP
measures. If the AER had followed international precedent and selected the longest time
period available it would have used all the data since 2006 and would have estimated future
productivity growth at minus 1.2 per cent.
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Figure 6.1: Industry MPFP Results for Different Time Periods: AER Methodology
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Source: NERA Modelling using DNSP data published by Economic Insights.
6.4. The AER’s Unweighted Average Overstates Productivity Growth

The AER presents industry average productivity growth for 2006-12 (minus 3.5 percent),
2012-16 (3.0 per cent) and 2006-16 (minus 0.9 per cent) in Table 2 of the Draft Decision.
Although the AER does not specify its method for calculating the industry average, the
results correspond to the industry-wide figures calculated by EI in its 2017 benchmarking
report for the AER. EI’s estimates of MPFP measure the total change in industry outputs
divided by the total change in industry inputs. In other words, it is a weighted-average of
productivity growth across the firms in the industry.

The AER argues that reliance on the EI estimates for the industry as a whole may overstate
the likely productivity increase for DNSPs in future. Accordingly, the AER seeks to
eliminate a subset of “materially inefficient” DNSPs. As the AER put it:

“So while the industry has averaged opex MPFP growth of 3.0 per cent per annum
between 2012 and 2016, this is likely to include a degree of 'catch-up' that we do not
want to include in our opex productivity growth forecast. We think the average
growth rate of 1.6 per cent for those distributors whose base opex we did not find
materially inefficient is more reflective of the shift in the productivity frontier over
the period 2012-16 than the average rate over the whole industry.”>*

Reading the above quotation, one could be forgiven for understanding that the 3.0 and 1.6 per
cent figures were analogous statistics for the industry and the restricted sample. In practice,

however, our replication of the AER’s approach shows that the AER relied on an unweighted
average of firms in the restricted sample. Possibly unintentionally and at least without clearly

3 AER (November 2018), Draft decision paper: Forecasting productivity growth for electricity distributors, p. 14.

© NERA Economic Consulting 36



Option 4: Multilateral Partial Factor Productivity

specifying the basis for change, the AER changed not just the companies in the sample, but
the method of calculation.

Weighting yields a more accurate measure of industry productivity growth, as it prevents a
small DNSP with unusually fast or slow productivity growth from skewing results. We
replicated EI’s MPFP analysis in order to take a weighted average of MPFP growth over
different time periods for the restricted sample used by the AER. Figure 6.2 presents a
comparison of the AER’s ‘unweighted’ method and EI’s/NERA’s ‘weighted’ method. As
can be seen from the figure, presenting weighted averages reduces the average MPFP growth
for 2012-16 from 1.59 per cent to 0.79 per cent and decreases productivity growth for most
other averaging periods. Accordingly, at least insofar as AER intended to calculate an
average for the restricted sample that was equivalent to the average for the industry with
which it draws equivalent, it should use a productivity growth assumption of 0.79 per cent
per annum. The AER uses the industry-wide figure for 2016.

Figure 6.2: Industry MPFP Results for Different Time Periods and Different Growth
Calculation Methods
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6.5. The AER’s Formula for Calculating Growth Rates Is Sensitive to
the Start and End Year

The AER’s method for calculating compound average growth rates for productivity growth
relies only on the start and end years of the averaging period. Specifically, to calculate
annual growth rates, the AER employs an exponential growth method with continuous
compounding, calculated using the following formula:

In(MPFP, — MPFP,)
t—s

Annual growth rate =
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Where ¢ is the final averaging period and s is the initial averaging period. This method
therefore only incorporates two data points from the range.

This method reinforces the effect of the volatility of MPFP series on the average growth rate
and ignores any information that might be provided by interim years in the sample. If the end
year in the sample has a positive measurement error and the beginning year in the sample has
a negative measurement error, the AER’s exponential growth method will exaggerate
underlying MPFP growth over the averaging period. The sensitivity of the average to the
start and end years is a key driver of the large variation between averages taken between
2011-16,2012-16 and 2013-16 observed in Figure 6.1 and Figure 6.2 above.

Alternative methods for estimating the trend rate of growth would make better use of all the
data available. For instance, a logarithmic growth method that employs econometric methods
to plot a line of best fit onto the logarithm of the MPFP index. This utilises every data point
in the averaging period. As a result, this measure is less vulnerable to shocks at the
beginning or end of the period.

Figure 6.3 shows the difference between the two continuous compounding growth measures
presented thus far (the AER’s ‘unweighted” method and NERA’s ‘weighted” method), and
the ‘logarithmic’ method. Estimates using the logarithmic method have a smaller standard
deviation compared to both alternatives since they are less affected by fluctuation in the first
year of the averaging period.

Table 6.2 presents the standard deviations for the three measures. 2012-2016 still reflects the
global maximum for productivity growth, but the effect is far less drastic, and shows that
annual growth in productivity between 2012 and 2016 was 0.17 per cent. In other words,
using a logarithmic regression method suggests that much of the productivity growth
observed between 2012 and 2016 is due to volatility in the years 2012 and 2016 specifically,
rather than due to underlying productivity trends.
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Figure 6.3: Industry MPFP Results for Different Time Periods and Different Growth
Calculation Methods
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Table 6.2: Standard Deviations For Different Growth Calculation Methods

Averaging Method Standard Deviation
AER ‘Unweighted Compounding’ 0.9%
NERA ‘Weighted Compounding’ 0.8%
NERA ‘Weighted Logarithmic’ 0.7%

Source: NERA Modelling using DNSP data published by Economic Insights.

6.6. The AER’s Measure Includes TasNetworks, Which May be
Experiencing Catch-up

The AER removed distributors that it argued may be experiencing catch-up from the sample,
so that its forecast does not include “any productivity growth required for an inefficient firm
to catch-up to the productivity frontier.”>> The AER therefore calculates average growth
rates on a reduced sample of nine DNSPs, which excludes four firms it deems “materially
inefficient”.

35 AER (November 2018), Draft Decision Paper: Forecasting Productivity Growth for Electricity Distributors, p.9.
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It is unclear how the AER selected these four firms. The cost efficiency scores in EI’s 2017
Economic Benchmarking results show that the majority of firms are inefficient.’® Therefore,
firms other than the four selected by the AER may exhibit catch-up efficiency. In any case,
the least efficient firms are not necessarily those that are most likely to experience catch-up to
the frontier over time.

In the absence of clear, defensible criteria, the AER’s decisions over whether to exclude
individual firms to eliminate catch-up are necessarily subjective. Of the thirteen DNSPs, two
experienced MPFP growth over ten per cent per year between 2012 and 2016 — Evoenergy
and Essential Energy — both of which the AER excluded. TasNetworks was the DNSP with
the third fastest growth between 2012 and 2016 of 7.7 per cent per year.

TasNetworks was formed on 1 July 2014 by the amalgamation of Aurora’s distribution
network and Transend’s transmission network. Following the amalgamation, TasNetworks
saw its MPFP measure rise 25.3 per cent from 2014-15. As can be seen from Figure 6.4,
removing TasNetworks from the sample further reduces the average MPFP growth between
2012 and 2016 to between minus 0.27 and plus 0.83 per cent depending on the method
chosen (0.17 to 1.59 per cent including TasNetworks).

Figure 6.4: Comparison of Industry MPFP Results for Different Time Periods (ending
in 2016) and Different Growth Calculation Methods for Sample without TasNetworks
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Additionally, in its 2018 benchmarking report, the AER notes that “some networks are now
beginning to catch-up to the more efficient networks”, namely Ausnet Services, Ergon
Energy and Endeavour Energy, none of which were excluded from the MPFP analysis in the

% Economic Insights (31 October 2017), Economic Benchmarking Results for the Australian Energy Regulator’s 2017

DNSP Benchmarking Report, p.21.
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Draft Decision.>” This underscores the subjectivity of the decision to include some networks
and exclude others each year that the exercise is performed.

The AER’s estimated growth rates are sensitive to the inclusion of DNSPs which may have
experienced catch-up. In order to eliminate catch-up, the AER would need to exclude all
firms which had experienced structural change rather than simply those with faster rates of
growth or DNSPs it identifies as inefficient (which may not be catching-up). In short,
therefore, the AER’s Option 4 approach likely captures some catch-up and thus does not
measure the productivity shift of the efficient frontier.

Alternatively, as we discuss in Section 8.4, the AER could rely on methods which are less
prone to the inclusion or exclusion of particular firms or one-off catch-up events, by taking
long-term averages or estimating changes in the efficient frontier rather than industry-average
productivity.

6.7. The AER’s Approach Departs from Previous MPFP Analyses

Making objective decisions and adopting consistent methods over time are key to lowering
regulatory risk and delivering value to consumers over the long-term. Departures from
existing methods should be well-reasoned and reflect the likely trends in efficient costs.

Figure 6.1 to Figure 6.4 above show that the AER’s proposed method for assessing
productivity growth using MPFP data is to select the maximum possible assumption from
those available (at least for averaging periods starting between 2006 and 2013 and ending in
2016). In and of itself, selecting a parameter that happens to result in a high productivity
target need not deter investment where the regulator is adopting a consistent approach over
time. Short term averages of historical productivity growth would fluctuate up and down
over time and average out at the same value as a long-term assumption. However, where
regulators opportunistically depart from existing methods in order to reduce prices in the
short term, they will deter existing investment.

In the case of a productivity assumption for electricity DNSPs, the AER has departed from its
previous practice. At previous resets, the AER drew on data from 2006 to 2012 in its
calculations. One could characterise the choice of 2006-2012 as either six years of data or
the longest available period. Both of these are inconsistent with the Draft Decision control,
which uses just four years of data from 2012-2016. As Figure 6.1 shows, using either six
years of data or the longest available time series would result in a substantially lower
assumption on productivity growth: using data from 2010-2016, the AER would find an
annual MPFP growth rate of minus 0.83 per cent, while using the whole period would yield -
1.20 per cent. Both are comfortably negative, and hence much lower than the AER’s quoted
2012-2016 figure of plus 1.6 per cent.

6.8. The AER’s Approach May Reduce Incentives to Reduce Costs

Relying on historical MPFP to estimate productivity growth introduces a circularity between
efforts to reduce costs undertaken by DNSPs and their future productivity allowances.

57 AER (November 2018), Annual Benchmarking Report — Electricity distribution network service providers, p.19.
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Relying on short-term averages of MPFP may undermine incentives for cost reduction
particularly for DNSPs that are part of wider holding companies.

Under the AER’s base-step-trend approach, DNSPs benefit from a portion of cost reduction
within a regulatory period. They also benefit from the regulatory lag between reducing opex
and the resetting of allowances to an estimate of efficient opex.

To provide incentives for efficient operation, the AER introduced the Efficiency Benefit
Sharing Scheme (EBSS) in 2008. The scheme aims to “provide for a fair sharing between
NSPs and network users of efficiency gains and losses made during a regulatory control
period”.® Under the EBSS, when a DNSP’s actual opex is lower than the forecast by the
AER for the period, the difference between forecast and actual opex is shared between the
NSP and consumers. Likewise, when a DNSP’s actual opex overshoots the forecast, the
extra cost is shared in the same way. The scheme provides for a 30:70 sharing of benefits
and losses between the DNSP and the consumer. The AER aims to ensure more consistent
incentives by ensuring that any efficiency gain (or loss) is accrued over the following five
years, even if those years fall across two regulatory periods.

The more frequently the AER estimates productivity growth and the larger an impact cost-
reducing effort has on the average historical productivity measure, the lower the incentive to
reduce costs. The AER’s proposed productivity measure using MPFP relies on average
growth across nine DNSPs. If each group were independent and of equal size and the AER
were to update productivity assumptions at each reset to reflect recent trends, DNSPs would
keep around 8/9ths of the benefits of cost reduction assigned to them under the EBSS. If the
AER were to take a long-term average however, DNSPs would keep a larger proportion of
their cost reductions because the productivity target for the following regulatory period would
be less affected by reductions in cost in the prior period. The additional “regulatory lag”
resulting from taking longer-term averages to estimate productivity improvement would
create stronger incentives for increasing productivity over time.

In practice, however, some DNSPs have common shareholders, which reduces incentives for
productivity improvement where the AER is likely to impose tougher productivity targets on
all the companies in the group.

6.9. Evaluation of Option 4 against Criteria

*  Approach captures underlying trends in productivity:

The AER’s approach relies on a relevant dataset which captures historical changes in
productivity for electricity DNSPs. However, the averaging period chosen by the AER is
just five years of growth from 2012 to 2016 and yields the highest productivity growth
assumption in the AER’s range of 1.6 per cent per year. The AER chooses this period
because it is concerned that earlier periods are polluted by increased obligations on
DNSPs that increased opex over time and will not be repeated in future. However, the
AER does not have a compelling reason to select 2012 specifically and averaging over
2011 to 2016 or 2013 to 2016 results in materially lower productivity growth
assumptions. The inherent volatility in MPFP measures at least partly accounts for the
large differences from averaging over similar periods. Adopting alternative averaging

8 AER (November 2013), AER Efficiency Benefit Sharing Scheme for Electricity Network Service Providers, p.3, para.

15.
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methods to better reflect productivity growth over time, such as weighting productivity
growth by the proportion of industry opex and estimating a logarithmic trend, reduces
MPFP growth to 0.17 per cent per year, even for the 2012-2016 period.

Approach separates productivity from catch-up:

Unlike econometric methods such as SFA, the change in MPFP is a measure of average
productivity growth, not frontier shift directly. The AER attempts to exclude firms that
benefit from material catch-up efficiency. However, its methods are not objective and do
not exclude at least one firm, TasNetworks, which has gone through structural change and
experiences the third largest productivity growth rate over the period 2012-2016. The
AER should instead estimate changes in the frontier or rely on the long term average used
by regulators internationally.

Approach is objective and stable over time:

The AER’s approach relies on an estimation window that is material, which is a departure
from its previous practice and which it does not justify specifically. Accordingly, Option
4 provides no assurance that the AER is not cherry-picking results to reduce prices in the

short term rather than protect consumers’ long-term interests.

Approach does not limit incentives to reduce costs:

Relying on short-term average growth rates in MPFP for electricity DNSPs introduces a
circularity between productivity growth for DNSPs and future productivity targets,
particularly for DNSPs that are owned by common shareholders. The AER would
sharpen incentives for cost reduction and productivity improvement by adopting a longer
averaging period.
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7. Option 5: Using Forecast Labour Productivity Growth

Option 5 relies on labour productivity forecasts provided by Deloitte Access Economics
(DAE) to forecast productivity growth for DNSPs.> The basis of DAE’s paper is not
transparent but it does clearly rely on economywide forecasts of labour productivity. The
relationship between labour productivity in the economy as a whole and for utilities is weak.

This chapter proceeds as follows:

= Section 7.1 describes the AER’s approach to forecasting labour productivity in more
detail;

= Section 7.2 explains that the DAE paper on which the AER relies is opaque and provides
limited details that would allow for a thorough appraisal beyond that it is a weighted
average of productivity indices across the economy, including utilities;

= Section 7.3 explains that the AER’s method relies on the presumption that future labour
productivity growth for DNSPs is closely related to that for the economy as a whole, but
that the evidence base for that proposition is weak;

= Section 7.4 explains that the AER’s approach implies that the productivity of all other
factor inputs remains constant. In practice, one material reason for labour productivity
gains is substitution towards capex or energy, materials and externally-sourced services
which boost the productivity of labour. These other factor inputs may experience falling
productivity themselves as the ratio of them to labour inputs increases.

= Section 7.5 concludes and evaluates Option 5 according to the four criteria for
productivity growth assumptions set out in Chapter 3.

71. Background to Approach

DAE uses a proprietary macroeconomics model to forecast utilities and economy-wide wage
growth and productivity growth. DAE does not provide any background calculations and
only high level descriptions of its approach to forecasting labour productivity:

= Labour productivity in the utilities sector is defined as a combination of the following
three factors:

= Gross Domestic Product (GDP) divided by all employed persons in Australia, which
defines national labour productivity;

= Gross State Product (GSP) divided by all employed persons in that state, which defines
state-wide (economy-wide) labour productivity; and

= National sectoral Gross Value Added (GVA) divided by all employed persons in that
industry in Australia.

The three factors are weighted together using unknown weights, but factors with lower
volatility (e.g. GSP from larger states) appear to receive higher weight.®

% Deloitte Access Economics (19 July 2018), Labour Price Growth Forecasts.
%0 Deloitte Access Economics (19 July 2018), Labour Price Growth Forecasts, p.28.

© NERA Economic Consulting 44



Option 5: Using Forecast Labour Productivity Growth

DAE forecasts that labour productivity in the Australian utilities sector will grow by between
1.2 per cent and 1.7 per cent per annum between 2018-19 and 2023-24, though it is not clear
how DAE forecasts the three components above that feed into its measure of utilities labour
productivity.®!

The AER uses DAE’s average annual productivity growth rate (equal to 1.5 per annum to
2023-24) and multiplies by its labour input weight of 59.7 per cent to derive an opex (rather
than just labour) productivity growth forecasts of 0.9 per cent per annum.

7.2. DAE’s Approach Is Too Opaque to Appraise in Detail

Due to the opaque nature in which DAE derives its labour productivity forecasts, it is not
possible to properly assess whether the approach satisfies our appraisal criteria. For example:

= It is not clear how DAE derives forecasts for the three component factors of its utilities
productivity forecast;

= Itis not clear precisely how DAE derives weights to combine the three factors, nor is it
clear what the weights themselves are;

= Itis not clear how the AER has derived its labour share of opex, what it includes, and
how applicable it is to each DNSP.

Therefore, it is not possible to say whether the approach satisfies our first criterion: that it
captures underlying trends in productivity. By extension, it is not possible to say whether it is
appropriate to be used at all.

7.3. DAE’s Approach Places Weight on Irrelevant Economy-Wide
Forecasts

As described in Section 7.1, DAE’s utilities labour productivity forecast is composed of three
factors, only one of which is specific to the utilities sector. In addition to its measure of
utilities GVA, DAE includes measures of economy-wide productivity in Australia and in
each state, and it provides little detail as to how it weights each factor, except to say that
“these three values are weighted based on factors reflecting the volatility of the various
data”.%

We have not assessed the volatility of each data series, but Figure 3 in the Draft Decision
demonstrates that utilities productivity across Australia is more volatile than economy-wide
productivity.®® As a result, DAE has likely placed significant weight (but unclear how much)
on economy-wide measures of productivity which are not specific to utilities. If so, the
overall approach could only capture underlying trends in DNSP productivity if economy-
wide labour productivity is similar to utilities-specific labour productivity.

Neither Deloitte, nor the AER provide detailed analysis of the link between productivity in
the economy as a whole and in the utilities sector. The AER’s analysis is limited to a single
Figure in its report (reproduced as Figure 7.1 below) and the following summary text:

¢ Deloitte Access Economics (19 July 2018), Labour Price Growth Forecasts, p.28
92 Deloitte Access Economics (19 July 2018), Labour Price Growth Forecasts, p.28.

6 AER (November 2018), Draft decision paper: Forecasting productivity growth for electricity distributors, Figure 3.
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“Apart from greater year to year volatility, quality-adjusted labour productivity in the
utilities industry appears to follow the same broad pattern as it does for the economy
as a whole. We can see that for both the utilities industry and the economy as a whole,
quality adjusted labour productivity fell in the period 2003—-04 to 2011-12 before
rising again in the period from 2011-12 to 2015—16 (see table 8). This suggests that
economy wide productivity drivers also influence the utilities industry.”%*

In other words, the AER’s analysis of the link between labour productivity for the economy
as a whole and the utilities sector consists of comparisons between the averages in three
arbitrarily-chosen periods of allegedly five, eight and three years’ length. On the basis that
the averages go down and then up over these specific windows, the AER concludes that
economy-wide productivity is a useful guide to future productivity for DNSPs.

Figure 7.1: Labour and Utilities Productivity in Australia (1995-2017)
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Source: AER Draft Decision, Figure 3.

The AER’s evidence base for the relationship between economy-wide productivity and
sector-specific productivity is weak for at least four reasons.

Firstly, the evidence does not suggest that productivity growth between the two categories
tends to be at a similar level. Of the three periods over which the AER compares the two
categories, the difference in average growth rate is greater than 3 percentage points in two
periods and 3.5 percentage points lower on average over the 17 year-period as a whole.%
Whilst that could, in principle, partly reflect negative productivity growth for DNSPs alone in
the late 2000s, electricity DNSPs are only one constituent part of the index, which will

% AER (November 2018), Draft decision paper: Forecasting productivity growth for electricity distributors, page 20.
% AER (November 2018), Draft decision paper: Forecasting productivity growth for electricity distributors, Table 8.

© NERA Economic Consulting 46



Option 5: Using Forecast Labour Productivity Growth

include water companies, gas distributors and the rest of the utility supply chain.
Accordingly, the lower growth in productivity in utilities is not due to regulatory obligations
imposed on DNSPs alone, which the AER has argued justifies ignoring evidence from before
2012.

Secondly, not only does productivity growth differ between the wider economy and utilities,
but the differences between economy-wide labour productivity and labour productivity in the
utility sector are not stable. Labour productivity in utilities grew slower than the wider
economy by

= 3.3 per cent between 1998/99 and 2003/04;
= 5.8 per cent between 2003/04 and 2011/12; and
*  Minus 0.7 per cent between 2011/12 and 2015/16.

Thirdly, the peaks and troughs of the utilities and economy-wide productivity measures are
non-coincident from one year to the next, as can be plainly seen from the graph. One can
also demonstrate this lack of correlation mathematically.

The “correlation coefficient” is a more formal measure of the relationship between two
variables. It varies between minus 1 and plus 1. A coefficient of plus 1 implies that two
variables are perfectly correlated such that they always move together and by a proportionate
amount. A coefficient of minus 1 suggests that two variables are perfectly inversely
correlated such that when one increases, the other decreases by a proportionate amount. A
coefficient of zero suggests that there is no relationship between the two variables.

The AER did not provide the dataset behind Figure 3 of the Draft Decision. Nonetheless, the
underlying data is available from the Australian Bureau of Statistics. Calculating correlation
coefficients on that data demonstrates the weakness of the relationship that can be observed
in the Figure. The correlation coefficient between productivity in the wider economy and
utilities is:

= Minus 0.76 for the underlying index, suggesting that over the sample period productivity
for utilities went down whenever productivity for the wider economy increased; and

*  Plus 0.146 for the growth rates, suggesting that around 15 per cent of movements in the
productivity growth rate of utilities were correlated with those in the wider economy.

Neither of these metrics suggests a strong relationship that would justify substituting
economy-wide productivity growth for that in utilities to forecast the productivity growth of
DNSPs.

Fourthly, the relationship that the AER alleges is not stable or robust to the averaging periods
selected. Figure 7.2 shows labour productivity growth for all industries and utilities for
Australia using the data provided by the Australian Statistics Bureau.®® The figure includes
dashed lines which show the averages over the periods 1999/2000 to 2004/15, 2004/15 to
2012/13 and 2012/13 to 2017/18 (i.e. starting the averaging period one year subsequent to the

% The data is not identical to the data relied upon by the AER for the last two years in the sample: The Figure includes
one extra year (2017-18) and the result for 2016-17 year is slightly different to the result shown in Figure 3 of the Draft
Decision (shown also as Figure 7.1 above), which may be due to restatement of the underlying productivity index.
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AER’s averaging period and calculating the average up to 2017/18, the latest available data).
As can be seen from the Figure, the average productivity growth over each period no longer
follows the same trend: Average productivity growth for all industries falls over each
averaging period. Average productivity growth for the utilities industry falls between periods
one and two and then rises in the third period. Given that such minor changes in the
averaging period undermines the AER’s contention that labour productivity economy-wide
and in the utilities sector follow the same trend, the AER’s evidence that the two are closely
correlated is weak at best.

Figure 7.2: Labour Productivity Using Latest Data
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We therefore conclude that economy-wide measures of productivity do not capture
underlying trends in productivity relevant to DNSPs. The extent to which the AER’s overall
approach in Option 5 meets this criterion depends on how little weight DAE has placed on
non-comparable measures of productivity, but these weights are not available.

7.4. Labour Productivity Approach Requires Constant Productivity in
Other Inputs

The AER proposes to apply a labour productivity adjustment only to the share of opex which
relates to labour, while leaving the remainder of costs unaffected by productivity changes.
This approach is internally consistent only if productivity of other inputs (such as materials)
remains constant over time.
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In theory, this may not be the case. For example, a single electrician could become more
productive if they are provided with a second piece of equipment, say a power drill.
However, the productivity as measured from the perspective of the drill will probably
decline: each drill is individually used less often and has less output associated with it.
Beyond this simplified example, labour productivity tends to be higher as a business becomes
more capital-intensive, but the productivity of the (large amount of) capital employed
decreases.

By assuming that the productivity and level of other inputs remains constant, the AER’s
approach may overstate the level of productivity that is achievable by a DNSP.

7.5. Conclusions
In summary, we compare the AER’s proposed approach against the criteria we have set out.

*  Approach captures underlying trends in productivity:

For several reasons, AER’s Option 5 may not capture underlying trends in productivity,
though the lack of clarity in the approach makes it difficult to fully assess against this
criterion. First, the productivity target may be set primarily based on economy-wide
productivity growth and may therefore fail to capture the underlying trends most relevant
to a DNSP. Second, the AER’s approach may assume that DNSPs may be able to achieve
the same productivity gains on outsourced labour that it achieves on its internal labour.
Third, the AER’s approach ignores that improved labour productivity may be offset
through worsening productivity in other inputs.

*  Approach separates productivity from catch-up:

Because the labour productivity measures capture a large proportion of the economy
outside of DNSPs (or even utilities in general), it is unlikely to be heavily skewed by
catch-up efficiency rates.

= Approach is objective and stable over time:

The AER’s approach may be heavily dependent on using economy-wide labour
productivity growth as a proxy for utilities labour productivity growth (depending on the
weights of the three factors in the DAE modelling). Historically, these growth rates have
not been similar, so it does not appear that the AER could continue to reliably use this
approach if the DAE modelling places significant weight on unrelated productivity
measures.

*  Approach does not limit incentives to reduce costs:

Because the labour productivity forecasts are estimated across a wide segment of the
economy, no DNSP could act in such a way that would have a material effect on DAE’s
forecasts. Therefore, Option 5 satisfies this criterion.
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8. Proposed Alternative Approaches

The above chapters review the options set out in the AER’s Draft Decision. Our analysis of
these options suggests revisions that would improve the accuracy of its estimates and better
meet the relevant criteria for AER’s decision.

The options we suggest below generally show smaller productivity improvements (and even
negative productivity improvements). When viewed holistically, as the AER does in Option
6, our methods suggest that the AER has no objective basis for departing from its status quo
assumption of zero productivity growth for DNSPs.

8.1. Option A: Undergrounding with a DNSP-specific levels-based
coefficient.

As described in Chapter 4, the AER’s proposed method to adjust DNSPs’ allowances based
on undergrounding share fails to reflect the drivers of efficient costs. We recommend two
necessary changes to the AER’s approach:

= Each DNSP’s target should be based on its own assumed rate of undergrounding rather
than the industry-average; and

= The opex savings should be calculated using a linear, rather than logarithmic, approach.
Such a functional form would assume that moving 1 per cent of a network underground
yields the same percentage opex savings irrespective of the share already underground.
This functional form likely reflects reality better than a logarithmic one.

We have re-estimated the three econometric models using the logarithmic specification for
the underground variable (as in the AER’s approach) and using the level form (as we
recommend). The tables below show the coefficient on the variable alongside the p-value,
with a value of 0.05 or below indicating statistical significance.

Table 8.1 is based on the AER’s 2017 models (2006-16 data), which underpin the Draft
Decision. Table 8.2 adds 2017 data to the estimation which has become available since the
release of the Draft Decision, and which underpin our Option A. We do not include the new
SFA TL model because it does not form part of the AER’s Draft Decision. Note that a
negative coefficient in an econometric model (as shown below) indicates positive
productivity growth.

Table 8.1: Underground Share Coefficients — 2006-16 data

SFA C-D LSE C-D LSE TL

Log Level Log Level Log Level
Coeff. -0.144 -0.350 -0.177 -0.631 -0.159 -0.555
p-value 0.000 0.008 0.000 0.000 0.000 0.000
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Table 8.2: Underground Share Coefficients — 2006-17 data

SFAC-D LSE C-D LSE TL

Log Level Log Level Log Level
Coeff -0.148 -0.345 -0.181 -0.625 -0.160 -0.545
p-value 0.000 0.008 0.000 0.000 0.000 0.000

It may additionally be most appropriate to rely exclusively on the coefficient from the SFA
model for the purposes of a productivity adjustment, because, according to the AER, SFA
“estimate[s] the fiontier relationship between inputs and outputs”.®” By contrast, the LSE
models estimate the relationship between inputs and outputs across all firms, including those
which are inefficient. Thus, the SFA model is consistent with the objective of the
productivity adjustment, which is designed to reflect the AER’s “best estimate of the shift in
the productivity frontier. It is not intended to include any 'catch up' to the frontier for a
distributor that is materially inefficient”.®® Therefore, we use only the SFA coefficient
estimated using 2006-17 data for Option A.

Table 8.2 shows that a frontier DNSP that undergrounds 1 per cent of its network, whether it
is increasing from 10 per cent to 11 per cent or 50 per cent to 51 per cent, can yield a 0.35 per
cent reduction in opex (using the SFA coefficient).

As discussed above, Option A assumes that DNSPs underground at a rate consistent with
their own historical undergrounding rates. We have therefore calculated the average
percentage-point increase by DNSP over the 2006-17 period, and multiply the SFA
coefficient in Table 8.2 by each DNSP’s average. Thus, Option A implies an annual
productivity improvement of between 0.06 per cent (for Essential Energy) and 0.29 per cent
(for Endeavour Energy), or 0.14 per cent on average across the industry.

Below, we compare our Option A against the criteria we have set out.

*  Approach captures underlying trends in productivity:

Under Option A, DNSPs are assumed to carry out underground workload levels in line
with workload levels they have previously achieved, which captures the DNSP-specific
trend in undergrounding. Furthermore, we estimate opex savings using an intuitive
functional form that reflect actual cost relationships.

*  Approach separates productivity from catch-up:

The objective of the productivity adjustment is to capture the change in efficient costs,
and hence an SFA model is the appropriate choice. Therefore, since our approach is
based solely on the SFA model, it meets the criterion.

*  Approach is objective and stable over time:

Our suggested approach assumes that each DNSP will underground a similar length of
network each year, which is a stable assumption at least in the medium term so long as
there remains enough overhead line to underground. Additionally, the coefficients are

67 AER (November 2017), Annual Benchmarking Report, p.5. Emphasis added.

% AER (November 2018), Draft decision paper: Forecasting productivity growth for electricity distributors, p.5.
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determined objectively using the full data available, and so could be updated in an
objective and stable fashion.

*  Approach does not limit incentives to reduce costs:

If productivity targets were set based on each DNSP’s historical undergrounding rate, a
DNSP could affect its future target by carrying out less work. However, the decision to
move sections of network underground is not primarily driven by potential opex savings,
so DNSPs are unlikely to have sufficient incentive to manipulate targets by carrying out
less undergrounding work. Moreover, by using the longest possible window, DNSPs
have less ability to affect their targets on an ongoing basis.

8.2. Option B: SFA Time Trend (2006-17 data)

Because they aim to capture shifts to the efficient frontier, SFA models are useful for
identifying the underlying trend in productivity for frontier DNSPs. Economic Insights
estimates SFA models using the available DNSP data, but the AER does not propose to use
the coefficient, arguing that it partially reflects a period from 2006 to 2012 when increasing
obligations caused productivity to decline.

The AER has not provided any support for its claim that the 2006-12 is not comparable for
ongoing productivity improvement, and it is thus not clear that the SFA coefficient, using the
fullest window possible, is not appropriate to index DNSPs’ opex allowances.

In the absence of compelling evidence that the 2006-12 period is not comparable, we
therefore propose that the AER use coefficients from SFA modelling to capture the ongoing
technological changes while also capturing omitted factors which may also drive efficient
opex. Even if the 2006-12 period is not comparable, the AER could adjust the econometric
specification of its modelling to capture this period (e.g. a “dummy variable” for DNSPs in
affected states during this period).

The AER has released its 2018 benchmarking update since the release of the Draft Decision,
and we assume that it will rely on this updated data for its Final Decision.®® Therefore,
Option B uses the coefficient estimated on data from 2006 to 2017, even though the 2018
benchmarking models exclude data prior to 2012.

Additionally, the AER has introduced a new model in its 2018 benchmarking report: the SFA
TL model. We have not appraised this model as it is not mentioned in the Draft Decision,
making it unclear what role it will have in the Final Decision.

Re-estimating the three models included in the Draft Decision using 2006-17 data, we
calculate a decline in productivity of between 1.9 and 2.1 per cent per annum, though some
may be attributable to omitted factors which drive DNSPs’ efficient opex. Because the SFA
model captures the shift in the frontier, this coefficient is more appropriate than the other two.

For Option B, we therefore propose a productivity shift of minus 1.9 per cent per annum. The
decline in productivity may not represent worsening productivity alone — it additionally
captures changes to DNSPs’ efficient costs which are not captured separately in the
econometric models, such as additional safety-related outputs. This coefficient could be

% Economic Insights (9 November 2018), Economic Benchmarking Results for the Australian Energy Regulator’s 2018
DNSP Annual Benchmarking Report, Tables 3.3-3.5.
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combined with the coefficient on underground share, though in order to be internally
consistent, the full model would need to be re-estimated using a levels specification on the
underground share variable.

We compare Option B against the criteria we have set out.

*  Approach captures underlying trends in productivity:

The use of a long-term electricity time trend captures underlying historical trends in
productivity so long as the econometric model fully captures other drivers of costs, such
as input prices and output growth.

Additionally, a time trend taken from the same model from which the undergrounding
coefficient is taken will be internally consistent and not double-count historical
productivity improvements. Even if this trend suggests worsening productivity, this may
in fact simply capture some other omitted factor which drives increases in DNSPs’
efficient costs, such as additional safety-related outputs.

*  Approach separates productivity from catch-up:

Our proposed approach uses an SFA time trend, which aims to measure drivers of costs
for efficient, rather than average, DNSPs.

*  Approach is objective and stable over time:

Using the trend in electricity provides a stable approach over time, because it is likely that
electricity data will be deemed more suitable in future regulatory controls than any other
sector. Furthermore, by using the longest window available, the AER can continue to
update without the need to make subjective decisions regarding the data window.

= Approach does not limit incentives to reduce costs:

There is the potential for an incentive effect if the AER uses time trends from the
electricity industry: a frontier DNSP could theoretically increase its expenditure over the
course of one period in order to increase the time trend for the next period. However, by
using the longest data window available, each business decision made by a DNSP in a
year has a limited effect on the trends estimated across the industry and across many
years.

8.3. Option C: SFA Time Trend (2012-17 data)

Using the longest possible data window better captures longer-term productivity
improvements rather than short-term effects, and may limit DNSPs’ incentives to reduce
costs. However, if the AER’s claims regarding 2006-12 data do indeed have merit (which we
do not find to be the case), then it may be appropriate to consider an SFA time trend using a
truncated data series from 2012 to 2017.

El and the AER estimate this coefficient in the 2018 benchmarking update, which indicates
declining productivity amongst efficient DNSPs of 1.5 per cent per annum in the SFA C-D
model, which defines our proposed Option C. While we have not appraised the SFA TL
model, it also indicates declining efficiency of 1.5 per cent per annum.”® As with Option B,

70 Economic Insights (9 November 2018), Economic Benchmarking Results for the Australian Energy Regulator’s 2018
DNSP Annual Benchmarking Report, Tables 3.3-3.6.
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some of this apparent decline in productivity may be as a result of some omitted factor which
increases DNSPs’ efficient costs, such as additional safety-related outputs.

Additionally, this coefficient could be combined with the coefficient on underground share,
though in order to be internally consistent, the full model would need to be re-estimated using
a levels specification on the underground share variable.

We compare Option C against the criteria we have set out.

Approach captures underlying trends in productivity:

The use of a limited window fails to capture long-term underlying trends and may be
subject to cherry-picking.

Approach separates productivity from catch-up:

This approach uses an SFA time trend, which aims to measure drivers of costs for
efficient, rather than average, DNSPs.

Approach is objective and stable over time:

The use of an arbitrary window relies on subjective decision making. However, the
approach is stable, in the sense that the AER could continue to extend the approach as
more data becomes available.

Approach does not limit incentives to reduce costs:

Compared to Option B, this option provides some disincentive to reduce costs, because
the coefficient is estimated on a shorter time frame.

8.4. Option D: Long-term MPFP

In Chapter 6 we presented our discussion of the AER’s Option 4, which draws on a measure
of MPFP calculated for a sample of firms that the AER decided represented the productivity
frontier. Drawing on our critiques presented in Chapter 6, we present our Option D below,
which follows a similar approach as Option 4 but with some differences in application:

We use the full available dataset, from 2006 to 2017. This ensures that the approach
captures underlying productivity trends and is less susceptible to one-off occurrences and
volatility. Additionally, this method is objective, because it removes the subjective
choice of start and end year.

We use a weighted average of firms’ productivity, weighted according to EI’s Tornqvist
index. This ensures that smaller firms do not have an unrepresentative impact on
productivity.

We use a logarithmic least-squares method to calculate growth, which uses all data points
to fit a line rather than just the first and last point. Thus, this approach ensures that the
end result is not sensitive to the start- and end-year productivity level any more than to
that in any other year.

We include all firms in the averaging sample. By using the longest possible window, it is
not necessary to remove firms to account for catch-up efficiency. Further, by including
all firms, we remove the inherently subjective process of selectively removing firms
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suspected of making catch-up gains from the sample. Including all firms in an estimate
using a long enough time period provides for a more stable approach.

We calculate the MPFP growth rate using the latest data set available, from 2006 to 2017.
The resulting estimate suggests an annual MPFP growth rate of minus 1.0 per cent. This
negative result may be the result of omitted factors which drive DNSPs’ efficient costs.

Approach captures underlying trends in productivity:

Because this approach is based on DNSP data over the longest possible period, Option D
captures underlying productivity trends in the electricity sector.

Approach separates ongoing productivity from catch-up:

Unlike econometric methods such as SFA, the change in MPFP is a measure of average
productivity growth, not frontier shift directly. However, by using the longest possible
time period, the effect of catch-up efficiency is minimised, as individual companies are
not able to continually catch up over a long period of time. It is not clear whether the 12
years of data from 2006 to 2017 are sufficient for this to be the case.

Approach is objective and stable over time:

Option D is estimated over the longest possible time period, and hence can has been
determined and can be updated objectively. Selecting the longest period would ensure
that the AER is not cherry—picking results to reduce prices in the short term rather than
protect consumers’ long-term interests. By using a logarithmic regression approach
rather than a continuous compounding approach, Option D is also less sensitive to
productivity levels in the first and last year of the estimation period.

Approach does not limit incentives to reduce costs:

Relying on short-term average growth rates in MPFP for electricity DNSPs introduces a
circularity between productivity growth for DNSPs and future productivity targets,
particularly for DNSPs that are owned by common shareholders. Adopting longer
periods reduces these disincentives.
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9. Conclusion

In the previous chapters, we review the AER’s proposed application of a productivity
adjustment to DNSPs’ subsequent price control periods, and we propose a range of
alternative approaches.

9.1. Assessment Criteria
For each of AER’s approaches and our own approaches, we appraise against four criteria:

*  Approach captures the trend in productivity: Fundamentally, in order to be consistent
with the AER’s statutory duties as set out in the NEL and the NER, any productivity
adjustment must reflect the productivity improvement that would be attainable by an
efficient DNSP. In other words, it must reflect the underlying trends in productivity.

*  Approach separates productivity from catch-up: The AER separately adjusts DNSPs’
allowances if it deems them to be inefficient. A productivity adjustment is additional to
this “catch-up” adjustment. Therefore, any adjustment must not reflect efficiency
improvements amongst inefficient DNSPs as they catch up to the frontier.

»  Approach is objective and stable over time: The AER’s approach should not be highly
sensitive to start and end years and should demonstrate longer-term productivity trends.
Its approach should also be credible such that it can continue to use the approach in
subsequent price control periods.

*  Approach does not limit incentives to reduce costs: The AER’s approach should not
introduce any perverse incentives which would encourage DNSPs to make business
decisions with a view to influencing their current or future productivity targets.

9.2 Proposed Approaches by the AER and NERA
The AER has proposed six approaches to adjust DNSPs’ allowances:

= Option 1: The status quo. This approach continues the AER’s past decisions and makes
no adjustment to allowances for ongoing productivity, based on evidence of declining
productivity.

= Option 2: Productivity growth from increased undergrounding. This approach uses
coefficients of DNSPs’ underground circuit length as a share of total circuit length on
opex, and multiplies by industry average growth in underground share, leading to a
productivity adjustment of p/us 0.5 per cent per annum.

= Option 3: Undergrounding productivity plus the gas distribution trend. This approach
takes Option 2 and additionally adjusts DNSPs allowances by a further 0.5 per cent per
annum to take account of ongoing productivity as estimated in the gas sector, leading to
an adjustment of pl/us 1.0 per cent per annum.

= Option 4: Using industry average opex MPFP growth. This approach measures MPFP
growth for DNSPs from 2012 to 2016, and takes an industry average excluding DNSPs
which are materially inefficient, leading to an adjustment of p/us 1.6 per cent per annum.
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Option 5: Using labour productivity growth. This approach takes sector-wide labour
productivity growth forecasts as estimated by DAE and multiplies by DNSPs’ labour
share of opex, leading to an adjustment of plus 0.9 per cent per annum.

Option 6: A holistic approach. The AER reviews the findings of approaches 2 through 5
and selects an adjustment of p/us 1.0 per cent per annum, which is near the middle of the
range of the results of the other options.

We have proposed four alternative approaches:

Option A: Undergrounding with a DNSP-specific levels-based coefficient. This approach
modifies the AER’s Option 2 but (a) estimates the coefficient using a levels rather than a
logarithmic specification and (b) applies the coefficient to DNSP-specific growth in
undergrounding share rather than industry-wide growth. This leads to an adjustment that
varies by DNSP, from plus 0.06 per cent to 0.29 per cent, with an average of plus 0.14 per
cent (per annum).

Option B: SFA Time Trend (2006-17 data). This approach uses the coefficient from EI’s
SFA C-D model, but using the longest data series available, i.e. from 2006 to 2017. This
leads to an adjustment of minus 1.5 per cent per annum. We note that this could be
combined with Option A above (equivalent to the AER’s Option 3), but, for internal
consistency, the model would need to be fully re-estimated using a levels specification of
the underground share.

Option C: SFA Time Trend (2012-17 data). This approach uses the coefficient from EI’s

2018 SFA C-D model, which excludes data prior to 2012. This leads to an adjustment of
minus 1.5 per cent per annum (implying worsening productivity). We note that this could
be combined with Option A above, but, for internal consistency, the model would need to
be fully re-estimated using a levels specification of the underground share.

Option D: Long-term MPFP. This approach modifies the AER’s Option 4 to use all of
the data available — all 13 DNSPs measured from 2006 to 2017 — and a logarithmic
averaging approach, and results in an adjustment of minus 1.6 per cent per annum.

9.3. Appraisal of Approaches Against Criteria

In Table 9.1 below we summarise our review of each method proposed by the AER and by
NERA in this report against our criteria. We do not separately assess the AER’s Option 6
because this is simply an amalgamation of its other options. !

71

Green = Approach satisfies criterion in practice and in theory; Amber = Approach may violate criterion in theory, but
may not be a problem in practice; Red = Approach violates criterion in theory and in practice.

© NERA Economic Consulting 57



Option 1: The status
quo (econometric

Table 9.1: Review of the AER's and NERA's Productivity Approaches

Option 2: Productivity
growth from increased

AER Approaches
Option 3: Undergrounding
productivity plus the gas
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industry average opex

Option 5: Using
forecast labour

Option A: Undergrounding

with a DNSP-specific levels

Conclusion

NERA Approaches

Option B: SFA Time Trend
(2006-17 data)

Option C: SFA Time
Trend (2012-17 data)

Option D: Long-term
MPFP (2006-17 data)

Approach
captures the trend
in productivity

Underlying trend is
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assumed by the status
quo
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could be achieved by
any single DNSP.
Functional form
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measure a black box
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what is achievable for a

single DNSP, using intuitive

functional form.
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relevant on an ongoing basis, window means
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productivity changes.
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arbitrary and unstable.
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other parts of the efficiency

with other parts of the
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Approach Assumption is 0%, so  Two LSE models Same as Option 2, plus gas AER removes Estimated over a wide |Coefficient based on SFA Coefficient based on SFA Coefficient based on In the long-term,
separates criterion is not relevant. include catch-up trends include some non- companies it deems dataset unlikely to be [model, which explicitly aims model, which explicitly aims SFA model, which DNSPs will not
productivity from efficiency gains in SFA models, which capture "materially inefficient”, influenced by catch-up |to estimate the efficient to estimate the efficient explicitly aims to consistently catch up.
catch-up coefficients. Only SFA  catch-up efficiency gains in  but unclear it is efficiency. frontier. frontier. estimate the efficient ~ However, with only 12
model aims not to. But the gas sector and may have objective/accurate in frontier. years' data, there may
quantitative effect of material impacts on doing so. be some catch-up
catch-up small. productivity growth included.
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Approach is AER has used this Logarithmic Same as Option 2, plus Choice of window is Connection to economy-Growth in UG share must Internally consistent with Internally consistent Estimated over the
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Approach does
not limit incentives
to reduce costs

Individual DNSPs'
actions do not influence
the application of this
assumption, because it

Industry-average
approach may limit
DNSPs' ability to
individually shift targets

Same as Option 2. Use of
gas trend makes it virtually

impossible for an electricity

DNSP to influence that

Given short estimation
window, industry-
average approach
reduces incentives for

Individual DNSPs could
not materially influence
DAE's (economy/sector
wide) productivity

Approach based on individual Targets set by frontier

DNSPs means they could
theoretically influence their
own targets, but unlikely to

companies, so these
companies could influence
targets in subsequent

Targets set by frontier
companies, so these
companies could
influence targets in

stable over time  |could continue to do so accelerating work is not continue to use gas trends  Highest productivity is not stable. approach assumes constant assessment, and objectively efficiency assessment, and hence the most
indefinitely. sustainable in the long- when electricity trends growth from broad range undergrounding which may  uses all available data. but requires arbitrary stable measure
term. become more reliable. of estimation windows be sustainable in the selection of start year. available.
may suggest cherry medium term.
picking.
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Industry-average
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term averaging,
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Overall
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Does not reflect
underlying trend, but at
least reflects existing
approach.

Does not reflect
underlying trends and
aribrtrarily punishes
some companies.

Same as Option 2, but
includes further irrelevant
information.

Highly sensitive to
subjective decisions
about sample window
and size.

Insuffiient information on
method to appraise or
apply.

Likely reflects underlying
trends, but constant
undergrounding not
sustainable.

Performs strongly in all four

criteria.

High bar required to
exclude pre-2012 data
objectively, and this has
not been met.

Performs strongly in
three criteria, but may
not be a long enough
window to separate out
catch-up.
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9.3.1. Approach captures underlying trends in productivity

None of the AER’s proposed approaches reliably captures underlying trends in productivity
which could be achieved by an efficient DNSP. Two of the AER’s approaches, Options 4
and 5, may capture underlying trends in productivity, but have been estimated in an arbitrary
and/or opaque fashion, and are therefore unlikely to reflect DNSPs’ potential for productivity
improvements on an ongoing basis.

By contrast, our Options A, B, and D are designed to precisely estimate underlying trends in
productivity relevant to an efficient DNSP. If the period prior to 2012 is indeed
fundamentally different and non-comparable to the next price control period, then Option C
captures relevant underlying trends, though we have not seen compelling evidence that the
pre-2012 period is not relevant. While three of our four models imply negative productivity
growth, this may capture some omitted factor which inflates DNSPs’ costs, such as safety-
related outputs. It may also reflect an actual decline in productivity for legitimate reasons.
Under either explanation, our approaches capture underlying trends in efficient costs in the
historical period, and it is not clear that these trends are inapplicable to the future period.

9.3.2. Approach separates productivity from catch-up

Two of the AER’s approaches separate productivity from catch-up efficiency, though the first
of these (Option 2) only does so empirically, as the difference in coefficients between the
SFA model and the other models is small. The other option (Option 5) is estimated over a
wide enough sample that catch-up efficiency is not a relevant concept. For those approaches
which include the effect of catch-up efficiency, the approach sets targets which are
unattainable to DNSPs operating efficiently.

Our approaches generally perform better with respect to this criterion because they are either
based on an SFA approach, which aims to measure changes in the efficient frontier, or based
on a longer period of data where catch-up efficiency gains have little effect on the average.

9.3.3. Approach is objective and stable over time

Because the AER’s approaches do not capture underlying trends in productivity, they are not
sustainable over an extended period of time. Moreover, some of the AER’s approaches
(Options 4 and 5) appear to be sensitive to the window over which they are estimated, and the
AER/DAE have not selected those windows in a transparent or objective manner. Therefore,
these approaches are unlikely to reflect what is attainable in the future.

By contrast, our approaches are internally-consistent with other components of the cost-
assessment process (e.g. the base-year efficiency assessment). Option C requires a subjective
decision as to a cut-off date before which data is not relevant. Options A, B and D use the
longest window available, and are therefore determined objectively.

9.3.4. Approach does not limit incentives to reduce costs

Because the AER’s approaches are generally divorced from DNSPs’ actual productivity,
DNSPs’ actual business decisions have virtually no influence over the proposed productivity
targets, removing the potential to create perverse incentives.
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Conclusion

All of our approaches are based on electricity-specific data, so DNSPs could theoretically
factor the productivity adjustment into their business decisions. However, in the case of
Options B, C and D, this disincentive is limited by the fact that targets are determined across
several DNSPs. In the case of Options A, B and D, this disincentive is limited by the fact that
targets are estimated over the longest possible period (2006-17), so each year’s decisions will
have little impact on forward-looking targets.

9.4. Appraisal of Approaches Against the AER’s Statutory Duties

Based on our appraisal of the evidence provided by the AER and our proposed alternative
approaches, we conclude that the AER has no objective basis to depart from its status quo
approach of applying no adjustment. If it is to do so, its adjustment would not reflect the
efficient costs of a DNSP and would not allow a prudent operator to recover its operating
expenditure. Therefore, none of the AER’s proposed approaches satisfy the opex criteria
included in the NER and are therefore inconsistent with clauses 6.5.6(c) and 6.12.1(4) of the
NER.

By failing to remunerate companies for their efficiently-incurred opex, the AER
disincentivises efficient investment in the network. A DNSP may not make efficient
investments in expanding or improving its network if it knew that it would not be fully
remunerated for the additional opex that those expansions or improvements would yield. As
a result of inefficiently-low investment, future consumers of electricity could see an increase
in price and/or a decrease in quality, safety, reliability and security of supply of electricity.

The AER’s proposed approaches are therefore not in the long-term interests of consumers of
electricity, and therefore do not meet the National Electricity Objective, as defined in the
National Electricity Law.
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Appendix A.

Appendix A

International Precedent Summary Table

Country Regulatory Methods

UK .

Ofgem uses a long-term trend to set productivity in gas and electricity.
— Itdraws on EU KLEMS, a dataset from 1970 to 2007.

Ofgem does not use data from energy because it is distorted by industry-wide
catch-up efficiency resulting from privatisation.

— Instead, it uses a weighted average of productivity growth from a wide range
of industries, including Construction, Manufacture of Chemicals and
Chemical Products, Manufacture of Electrical & Optical Equipment,
Manufacture of Transport Equipment, Sale, Maintenance & Repair of Moter
Vehicles/Motorcycles; Retail Sale of Fuel, Transport & Storage, and
Financial Intermediation.

Ofgem relies on TFP and PFP indices, calculated from both Gross Output data
and Value Added data. These indices are calculated and presented as part of
EU KLEMS

US/Canada

There is a heterogeneous picture across state and provincial regulators. Some
(California, Maine, Massachusetts, Oregon, Ontario, British Columbia, Alberta)
use TFP-based approach.

FERC Form 1 dataset is a widely used and publicly available source for
electricity distribution data from at least 1994 until the present.

— FERC Form 1 compiles US wide data

Some states/provinces (Massachusetts, Alberta) use the longest available data,
reaching back to 1973.

Germany .

BNetzA aims to use the longest possible sampling period “to smooth out
temporary effects”. This entails 2006-2016 for gas, and 2006-2017 for electricity.

— lt relies on data from the regulated industries themselves
BNetzA use DEA and SFA estimation for efficiency benchmarking.

— It uses a Malmquist index, which can identify frontier shift and catch-up
effect separately

Productivity growth is estimated separately for electricity and gas sectors

Netherlands

To regulate DSOs, ACM follows an index-based approach, calculating the
change in the cost/output ratio

— It uses data from 2004-2015 for electricity, and 2005-2015 for gas.
— ltrelies on data from the regulated industries themselves

Since there are only two TSOs (one in electricity and one in gas), ACM follows a
different method:

— ltuses a wighted average of results from econometric analysis of selected
sectors of the Dutch economy.

— These sectors are chosen to reflect the common functions of a TSO,
including: IT and other information services, Telecommunications,
Construction, Electricity, gas and water supply, Transportation and storage,
and Financial and insurance activities.

— It also draws on international studies on TSO dynamic efficiency.
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Qualifications, assumptions and limiting conditionsQualifications,
assumptions and limiting conditions

This report is for the exclusive use of the NERA Economic Consulting client named herein.
This report is not intended for general circulation or publication, nor is it to be reproduced,
quoted or distributed for any purpose without the prior written permission of

NERA Economic Consulting. There are no third party beneficiaries with respect to this
report, and NERA Economic Consulting does not accept any liability to any third party.

Information furnished by others, upon which all or portions of this report are based, is
believed to be reliable but has not been independently verified, unless otherwise expressly
indicated. Public information and industry and statistical data are from sources we deem to be
reliable; however, we make no representation as to the accuracy or completeness of such
information. The findings contained in this report may contain predictions based on current
data and historical trends. Any such predictions are subject to inherent risks and uncertainties.
NERA Economic Consulting accepts no responsibility for actual results or future events.

The opinions expressed in this report are valid only for the purpose stated herein and as of the
date of this report. No obligation is assumed to revise this report to reflect changes, events or
conditions, which occur subsequent to the date hereof.

All decisions in connection with the implementation or use of advice or recommendations
contained in this report are the sole responsibility of the client. This report does not represent
investment advice nor does it provide an opinion regarding the fairness of any transaction to
any and all parties.
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