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Executtive Summary

This is Europe Economics’ review of the inflation and input price methodology that National Highways intends
to use for its next control period. ORR commissioned this work in late 2022 to gain an understanding of the
company’s views on the basis for any real price effects (RPEs). National Highways’ next control period is
Road Period 3 (RP3), which will run from April 2025 to March 2030.

1.1 The macroeconomic context

The review begins with an analysis of the current macroeconomic context. In particular, we identify important
implications of the current high inflationary period, looking at outturn data and forecasts of overall price
inflation and measures of wage inflation. This context has caused considerable uncertainty, and it complicates
the task of identifying whether a difference exists between movements in input prices and general inflation
(the “wedge”).

Figure 0.1: Bank of England and OBR quarterly CPI inflation forecasts and the 2% target rate (%)
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Source: Bank of England and OBR

1.2 Analysis of the approaches in other comparable sectors

The review then considers the approaches taken to the task of identifying RPEs in other comparable sectors.
We review the approaches in the following sectors: Energy in Great Britain; Water in England and Wales;
Aviation — specifically Heathrow airport; Telecommunications in the UK — specifically BT; and Water in
Northern Ireland.

For each sector, we systematically approached the following questions to gain a view of the overall approach
and its relevance for National Highways.

1) Is the approach applicable to the road context?
2) Is the approach sufficiently up-to-date?

3) Do we consider the approach to be valid?

4) What is the geographical coverage of the sector?
5) What is the overall relevance of the approach?



We identified a number of key lessons from this analysis which informed the rest of our review. The most
important of these are:

There is merit in applying a materiality threshold/criterion to input price inflation analysis to ensure that
the complexity of calculating suitable RPE adjustments is only undertaken when there is a material need
to do so.

Ofwat’s approach provides a useful framework that has been endorsed by the CMA. With suitable
adjustments, this framework can be used in the assessment of the approach taken by National Highways.
For historical data analysis, it is important to carefully consider the selection of the historical data period
and to have awareness of potential structural breaks.

The challenge of estimating input price inflation in the current macroeconomic environment has been
acknowledged in other sectors conducting price reviews in 2022 (energy and aviation). However, the
ability to use ex post indexation mechanisms in those sectors mitigates the problem of having highly
uncertain forecasts, whereas ex post indexation is not feasible in the road sector-.

1.3 Assessment of National Highways’ approach

Next, the review focuses on the approach taken by National Highways. We received the written summary
and working spreadsheet containing National Highway’s RPEs analysis, and proceeded to critique the
methodology. We then sought to apply our RPEs framework.

Europe Economics’ RPEs framework

We developed a framework to assess the case for RPEs in a robust and transparent manner. Given the
informational advantages that National Highways possesses, the framework was designed so that an RPE
mechanism would only be recommended if there were a sufficient and convincing case for including such a
mechanism.

Our analytical framework assesses whether there are any RPEs that are material, not already captured in
CPI, and outside management control.! This is used to identify those cost categories for which there may be
a case for providing an RPE allowance.

The criteria for our assessment are:

Criterion I: Is there a significant likelihood that the value of the wedge between the input price and CPI
will differ substantially from zero over the control period? We assess cost categories against this criterion
by analysing whether the historical wedges between relevant input prices for that cost category and CPI
are statistically significantly different from zero, as well as considering forecast data where available. If
this criterion is passed then there may be a case for an RPE allowance if other criteria are also met.

Criterion 2: Are there sufficient and convincing reasons to think that CPl does not adequately capture
the input price!? To assess cost items against this criterion, we compare the share of a cost item in
expenditure with the share of the most comparable cost item(s) in the CPI basket. The logic is that if the
share of a cost item in the company’s cost base is similar to the share of that cost item in CPI, then CPI
inflation should already capture any input price inflation for that cost category.

Criterion 3: Is the input price and exposure to that input price outside management control for the
duration of the control period? This criterion asks whether the regulated company’s management could
make changes to mitigate the risk of RPEs for different cost items.

' This framework is an adaptation of the framework we applied to water companies’ costs at PR19. See Europe
Economics (2019), ‘Real Price Effects and Frontier Shift — Final Assessment and Response to Company
Representations’ [online]


https://www.ofwat.gov.uk/wp-content/uploads/2019/12/Europe-Economics-%E2%80%93-Real-Price-Effects-and-Frontier-Shift-%E2%80%93-Final-Assessment-and-Response-to-Company-Representations.pdf

Further, we consider the materiality of cost categories in our RPEs assessment. Drawing on regulatory
precedents, we consider that an RPE allowance should only be applied for cost categories accounting for
between 5 and 10 per cent of costs if there is very strong evidence of a material wedge between input price
inflation for that cost category and CPI inflation, and should not be provided for cost categories accounting
or less than 5 per cent of costs. This is the “materiality test”.

Due to data limitations, criteria 2 and 3 and the materiality test could not be applied to our review of National
Highways’ approach. However, we note that criterion | (combined with the contextual analysis) is sufficient
for identifying the evidence of a wedge for different cost categories.

A summary of the approach we took is illustrated below.

Figure 0.2: lllustration of our approach to this review
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1.4 RPE recommendations

The criterion | analysis enables us to recommend a set of RPEs for each of National Highways’ cost
categories. The table below displays these.



Table 0.1: Recommended RPEs for National Highways in RP3

Cost category Recommended RPE for RP3 (%)
Enhancement 0.75
Capital Renewals 0 (0.75%)
Maintenance 0
PFI Check contracts are indexed to RPI; if so, use future OBR estimates for RPI inflation
Bt Use latest central scenario of electricity price projections from BEIS
(which we calculate to be —8.4 per cent per annum on average over RP3)
Staff If weight placed on OBR estimates, use future OBR estimates for growth in average earnings
If instead rely on historical data, assume zero

Europe Economics analysis. * Our recommendation is for an RPE of zero; but ORR has the option of using the same RPE as for enhancements on the

basis of its understanding of the swimlane. Please refer to the main text.



2 Introduction

This is Europe Economics’ review of the inflation and input price methodology that National Highways intends
to use for its next control period. ORR commissioned this work in late 2022.

2.1 Background

ORR oversees the efficiency and performance of National Highways, the body responsible for managing
Britain’s major roads.

ORR is responsible for monitoring and enforcing the performance and efficiency of National Highways. ORR
advises the government on the appropriate level of funding and performance requirements for future road
periods, which are set out by the government in road investment strategies (RIS). RIS2 covers the period
2020 to 2025, the second road period since the roads reform package of 2015.

At the time of writing, National Highways is midway through RIS2 and beginning to formulate its approach
to inflation and input prices for RIS3. ORR is responsible for reviewing this approach.

2.2 'The role of this report

This report provides an independent analysis of the approach to inflation and input prices that will be taken
by National Highways for RIS3.

2.3 Structure of this report

The report is structured as follows:

Section 2 provides our views on the current macroeconomic context.

Section 3 summarises key regulatory precedents in this area from other sectors.

Section 4 provides our assessment of National Highways’ approach to inflation and input prices.
Section 5 concludes.

A series of Appendices outlines our research on the regulatory precedents and other relevant areas.



3 The Current Macroeconomic Context

Current macroeconomic developments have implications for the appropriateness of National Highways’
inflation forecasting methodology. This chapter considers the drivers of current general price and wage
inflation and how different organisations have forecasted that they will evolve. The information reported in
this chapter covers the forecasts in the Bank of England’s Monetary Policy Reports,? the Office for Budget
and Responsibility’s (OBR’s) Economic and Fiscal Outlook? and HM Treasury’s consolidated annual forecasts
of the UK economy collected from independent forecasters.#

The chapter considers in turn general price inflation and wage inflation, and for each outlines the key drivers
and uncertainties associated with forecasts.

3.1 General price inflation

3.1.1 Inflation forecasts

The past two years can be considered, by recent historical standards, a high inflationary period. This has
caused rapid revisions in short- to medium- term general price inflation forecasts. The most recent forecast
(Bank of England, February 2023) indicates that inflation expectations have since fallen. To illustrate this,
Figure 3.1 shows the rapid changes in inflation projections that have occurred throughout 2022 and the
beginning of 2023, as demonstrated by the Bank of England’s and the OBR’s evolving forecasts.

Figure 3.1: Bank of England and OBR quarterly CPI inflation forecasts and the 2% target rate (%)
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2 The Bank of England releases a Monetary Policy Report every quarter. All reports released in 2022 and the latest in

2023 have been used. Feb 2022 [online]; May 2022 [online]; Aug 2022 [online]; Nov 2022 [online] and Feb 2023
[online].

The OBR releases An Economic & Fiscal Outlook report twice a year. Both reports released in 2022 have been
used. March 2022 [online] and Nov 2022 [online].

HM Treasury releases a comparison of independent forecasts for the UK economy every month. Given that four of
the monthly releases contain a medium-term projection of price levels, we use four selected reports in 2022. Feb
2022 [online]; May 2022 [online]; Aug 2022 [online] and Nov 2022. [online]
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https://www.bankofengland.co.uk/monetary-policy-report/2022/february-2022
https://www.bankofengland.co.uk/monetary-policy-report/2022/may-2022
https://www.bankofengland.co.uk/monetary-policy-report/2022/august-2022
https://www.bankofengland.co.uk/monetary-policy-report/2022/november-2022
https://www.bankofengland.co.uk/monetary-policy-report/2023/february-2023
https://obr.uk/efo/economic-and-fiscal-outlook-march-2022/
https://obr.uk/efo/economic-and-fiscal-outlook-november-2022/
https://www.gov.uk/government/statistics/forecasts-for-the-uk-economy-february-2022
https://www.gov.uk/government/statistics/forecasts-for-the-uk-economy-may-2022
https://www.gov.uk/government/statistics/forecasts-for-the-uk-economy-august-2022
https://www.gov.uk/government/statistics/forecasts-for-the-uk-economy-november-2022

Table 3.1 and Table 3.2 summarise the annual inflation forecasts made by the Bank of England and the OBR.5
Table 3.3 shows the average of independent forecasts compiled by the HM Treasury panel of forecasters. As
we saw above, the Bank of England’s expectation for annual inflation in 2022 nearly doubled, from 5.8 per
cent as at its February forecast to 10.8 per cent as at the November forecast, incorporating a downwards
revision from the 13 per cent expected in August. The OBR’s forecast and the average of independent
forecasts (as reported by HM Treasury) followed a similar pattern. In the months since, the Bank of England’s
inflation forecast for 2023 has fallen to 4 per cent. This is 1.2 and |.5 per cent lower than expected inflation
in Q3 and Q4 of 2022, respectively, and is closer to the OBR’s March 2022 outlook.

Looking at the medium-term outlook, the Bank of England’s and the OBR’s forecasts are notable for their
suggestion that general price inflation will fall below 2 per cent, the Bank of England’s official target, in 2024
(1.5 and 0.6 per cent, respectively). The OBR forecasts imply a year of deflation in 2025 (-0.8 per cent) and
that inflation will remain subdued until 2027. In contrast, the average of recent (i.e. November 2022)
independent forecasts reported by HM Treasury implies that CPI inflation will be 3.2 per cent in 2024, with
price growth remaining above the official target through to 2026 (the last year for which the forecasts are
available).

Table 3.1: Bank of England’s CPI inflation forecasts (latest in bold) (%)

2022 2023 2024 2025
Feb 2022 5.8 2.5 1.8 n/a
May 2022 10.3 3.5 I.5 n/a
Aug 2022 13.0 5.5 1.5 n/a
Nov 2022 10.8 5.3 I.5 0.0
Feb 2023 n/a 4.0 1.5 0.5

Source: Bank of England. Forecast conditioned on market rates.

Table 3.2: OBR’s CPI inflation forecasts (latest in bold) (%)

2022 2023 2024 2025 2026 2027
Mar 2022 74 4.0 I.5 1.9 2.0 n/a
Nov 2022 9.1 7.4 0.6 -0.8 0.2 1.7

Source: OBR economy forecasts.

Table 3.3: Average of independent forecasts for CPI inflation, as reported by HM Treasury (latest in
bold) (%)

2022 2023 2024 2025 2026 2027
Feb 2022 5.5 2.8 2.0 2 2 n/a
May 2022 7.5 4.2 2.5 2.6 2.5 n/a
Aug 2022 9.3 6.0 2.5 2.6 2.5 n/a
Nov 2022 9.0 74 32 2.6 2.7 n/a
Feb 2023 n/a 7.0 3.0 2.2 1.9 2.1

Source: HM Treasury.

The OBR notes that its forecast for 2024 (see Table 3.2) is significantly lower than the Bank of England’s
forecast and the average of independent forecasts reported by HM Treasury,t and it attributes this difference
to two factors. Firstly, the OBR’s forecast is in line with the precise path of Energy Price Guarantee (EPG)
plans announced in the Autumn Statement on |7 November 2022. The Autumn Statement stated that the

> We present the forecasts for calendar years as reported by each organisation. We recognise that National Highways

may use forecasts for different time periods in its own approach (e.g. forecasts for financial years).
Office for Budget and Responsibility, ‘Economic & fiscal outlook - November 2022’, p.30. [online]

6
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https://obr.uk/efo/economic-and-fiscal-outlook-november-2022/

EPG would provide continued support capping energy bills at around £3,000 a year from April 2023.7 Thus
the inflation-reducing effect of the EPG has been captured in OBR forecasts. The OBR considers that other
forecasters are unlikely to have anticipated this change in fiscal policy perfectly. Indeed, the Bank of England’s
November 2022 report was published on 3 November, two weeks before the Autumn Statement, and it
assumed support would last until September 2024. Secondly, the OBR adjusted the weights in the CPI basket
to account for high gas and electricity prices impacting their shares of consumption, noting that this change
might not feature in other organisations’ predictions.

The Bank of England in its February 2023 report acknowledges that “the differences between the EPG policy
announced in the Autumn Statement and the assumptions used in the November Report have a direct impact
on the CPI forecast in certain quarters”8 The EPG is lower than previously assumed and is expected to
reduce household energy bills, so CPl is expected to fall by 0.8 percentage points in Q2 2023.

The forecasts compiled by HM Treasury represent a consensus view of the expectations of various industry
forecasters. The range of forecasts for Q4 2023 and Q4 2024, and how they compare against the consensus
view, is presented in Figure 3.2. The consensus view is for CPI to increase year-on-year by 4.5 per cent in
Q4 2023 and by 2.5 per cent in Q4 2024. This offers a materially different perspective from that of the OBR,
which in November 2022 expected CPI inflation of -0.1 per cent in Q4 2024.

Figure 3.2: The range of independent CPI forecasts made Dec 2022 to Feb 2023 for Q4 2023 and Q4 2024
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Note: Different scales. Source: HM Treasury, Feb 2022.

3.1.2 The key drivers

Drivers in 2022 and the short term

The Bank of England and the OBR attributed the high inflation observed and expected over 2022 mostly to
‘external factors’. Chief among these were Russia’s invasion of Ukraine and the resulting increases in
wholesale gas prices. Since 2021, household energy bills have lurched upwards as the energy price cap
increased to account for higher wholesale energy costs. The Bank estimates that energy prices have directly
accounted for over 3.5 percentage points of the 9.5 percentage point rise in CPl inflation since the start of
2021.9 This effect is expected to be limited somewhat in the short term by the Energy Bills Support Scheme!?
implemented in October 2022, and indeed the EPG contributed to the Bank’s reduced inflation projections
between its August and November reports.!! A similar energy support scheme has also been put in place for
firms. Similarly, the OBR’s Q4 2022 forecast would have been 13.6 per cent, instead of the stated of | I.| per

7 The EPG limits the average annual household bill to £2,500 for the next year and to £3,000 for the following year.
Continued support by EPG after April 2023 was announced in 2023 in the Autumn Annual Statement [online].
Bank of England, ‘Monetary Policy Report — February 2023’, p.64 [online]

Bank of England, ‘Monetary Policy Report - November 2022’, p.75 [online]

The Energy Bills Support Scheme provides £400 support to all households in the UK over a six-month period.
Bank of England, ‘Monetary Policy Report - November 2022’, p.8 [online]
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https://www.gov.uk/government/publications/autumn-statement-2022-documents
https://www.bankofengland.co.uk/monetary-policy-report/2023/february-2023
https://www.bankofengland.co.uk/monetary-policy-report/2022/november-2022
https://www.bankofengland.co.uk/monetary-policy-report/2022/november-2022

cent, in the absence of the EPG.'2 The OBR also expects the increase in the cap provided by the EPG from
£2,500 to £3,000 in April 2023 to increase CPl inflation by | percentage pointin Q2 2023 (to 8.9 per cent).!3.14
However, the Bank of England reported in its February 2023 reports that European wholesale gas prices have
since fallen significantly, by around 50 per cent.!> The gas futures curve has also fallen, whilst lower gas
consumption has reduced concerns about gas shortages. Given the interlinked nature of EU and UK gas
markets, the previously discussed movements in the EU market have led to UK gas prices falling significantly
since the November 2022 outlook, lowering inflation expectations for 2023 (see Table 3.1).

Prices of non-energy commodities have been increasing as a result of i) Russia’s invasion directly (limiting
certain food supplies), ii) Russia’s invasion indirectly through the increased energy costs, and iii) through
sterling’s depreciation relative to major currencies. The Bank of England notes that a 10 per cent increase in
global agricultural prices typically translates into a 0.2 percentage point rise in UK CPI inflation after three
quarters.'¢ Given that it imports approximately half of its food,!” the UK is susceptible to exchange rate
fluctuations affecting the price of food. Annual outturn UK food price inflation in the CPIH measure rose to
16.4 per cent in October 2022.'8 Further, global backlogs and delays experienced as economies rebounded
from the pandemic have led to significant inflation for other tradable goods and services in 2022 (contributing
2.5 percentage points to inflation in 2022).!° Food prices is making an increasingly large contribution to CPI
inflation, with food price inflation having reached a historical peak of 16.8 per cent in December. This was
primarily led by supply constraints and rising energy and fertiliser costs in food production caused by the war
in Ukraine and poor weather.20 Agricultural commodity prices have levelled since mid-2022, which the Bank
of England expects will moderate price pressures in 2023.

The Bank of England and the OBR have also highlighted certain domestic drivers of CPl inflation. The inflation
expectations of firms and households are a key driver of near-term inflation. When households and firms
expect future prices to increase, they may demand higher wages and prices for their goods, respectively, in
order to retain a certain level of real income. In November, the Bank of England’s Decision Maker Panel
(DMP) survey indicated that firms had raised prices as a result of high past and expected future inflation.2!
Firms’ inflation expectations of 3-year-ahead CPI have since fallen from a peak of 4.8 per cent in September
to 3.7 per cent in January.22 Furthermore, a Bank of England / Ipsos Mori survey indicated that 12 per cent of
households expect inflation to be above |0 per cent in five years’ time, compared with 7 per cent in August
2021.23 Evidence suggest that such household expectations have also fallen, as a YouGov/Citigroup survey
indicates that household expect inflation five to ten years ahead to fall back to 3.5 per cent, 1.3 percentage
points lower than the August peak. These expectations for the longer term mean that although inflation
expectations seem to be gradually falling, expectations remain above historical averages and so there is a risk
that inflation becomes entrenched such that price inflation and wage inflation become mutually sustaining.

Office for Budget and Responsibility, ‘Economic & fiscal outlook — November 2022, p.15. [online]
Office for Budget and Responsibility, ‘Economic & fiscal outlook — November 2022’, Chart 4: Contributions to CPI
inflation. p.17. [online]

Office for Budget and Responsibility, ‘Economic & fiscal outlook — November 2022, p.15. [online]
Bank of England, ‘Monetary Policy Report — February 2023’, p.35 [online]

Bank of England, ‘Monetary Policy Report — May 2022’. p.71. [online]

Office for Budget and Responsibility, ‘Economic & fiscal outlook — November 2022, p.16 [online]
'8 ONS (2022) ‘Consumer price inflation, UK: October 2022’, table 2 [online].

Office for Budget and Responsibility, ‘Economic & fiscal outlook — November 2022, p.16. [online
Bank of England, ‘Monetary Policy Report — February 2023’, p.54 [online]

Bank of England, ‘Monetary Policy Report - November 2022’, p.81 [online].

Bank of England, ‘Monetary Policy Report — February 2023’, p.62 [online]

Bank of England, ‘Monetary Policy Report - November 2022’, p.86 [online]
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Services inflation is a recent contributor to CPl inflation, having risen to a 30-year high of 6.8% in December
2022.24 Services inflation is expected to continue strong, consistent with service-sector firms facing upwards
wage pressure (they are more exposed to labour costs) and other costs such as energy.2s

Drivers in the medium to longer term

The OBR expects the impact of sterling depreciation and supply bottlenecks to ease in 2023 before turning
negative in 2024. It also anticipates food price inflation to ‘ease significantly’ in 2023 and then to contribute
only modestly again to CPI inflation in 2025.26 Similarly, the price growth of other tradeables is expected to
abate in 2023 and become negative in 2024 as supply bottlenecks ease.

The Bank of England expects a broadly similar pattern for the main drivers. However, the Bank’s Monetary
Policy Committee (MPC) continues to judge that the balance between declining global factors and more
sustained domestic pressures means that CPl is more likely to overshoot than undershoot the central
forecast.27 28

3.1.3 'The key uncertainties

We have identified some key uncertainties surrounding the general price inflation forecasts set out in this
section. First, it is not clear whether the government’s energy support measures will remain as currently
stated after April 2023. The end of the Energy Bill Support Scheme?® and a colder Spring could lead many
households to see a sharp rise in their monthly energy bills. Second, there is a risk that disruptions to the
supply of gas from Russia to Europe are greater than that implied by wholesale gas futures prices, which
informed the Bank of England’s November 2022 forecast.3 It is also possible that disruptions to the supply
of agricultural products as a result of Russia’s war persist. The Bank of England considers that these factors
would put more upward pressure on global inflation, especially if firms respond to declining commodity prices
by rebuilding profit margins. But another interpretation is that the risk is symmetrical: there could be
developments that lead these factors to contribute less to inflation than expected.

Third, the tightening of both monetary and fiscal policy will have an uncertain effect on inflation and other
economic outcomes. The Bank of England’s interest rate increases aim to reduce domestic spending to ease
pressure on scarce supply and in turn this may reduce inflation expectations. However, it is clear that many
of the drivers of recent inflation are external, over which interest rate increases have little influence (except,
to an extent, through sterling depreciation). The tax band freezes and other announcements in the Autumn
Statement may also depress spending but risk interacting with tighter monetary policy to prolong an
economic downturn. This would be likely to put downward pressure on domestic sources of inflation.

Fourth, outturn price inflation could differ from forecasts if interest rates take a different path from current
expectations. The Bank of England’s central CPI forecasts were informed by the market’s then-expectations
of future interest rate movements. Figure 3.3 compares its central forecast with a forecast informed by the
alternative assumption of constant interest rates. For comparison, we have included forecasts from the
November 2022 report (left panel) and the February 2023 report (right panel).

In its November 2022 report, the Bank of England noted that if interest rates are assumed to remain fixed at
3 per cent to 2025, then CPI inflation could be 0.75 percentage points higher than in its forecast conditioned

24
25

Bank of England, ‘Monetary Policy Report — February 2023’, p.6 [online]

Bank of England, ‘Monetary Policy Report — February 2023’, p.55 [online]

Office for Budget and Responsibility, ‘Economic & fiscal outlook — November 2022, p.16. [online]

Bank of England, ‘Monetary Policy Report - November 2022, p.19 [online].

Bank of England, ‘Monetary Policy Report — February 2023’, p.20 [online]

The Energy Bills Support Scheme provides a £400 non-repayable discount to eligible households to help with their
energy bills over winter 2022-23. It is due to have been fully implemented by April 2023.

Bank of England, ‘Monetary Policy Report - November 2022’, p.23 [online].
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on market rates.3! In its February 2023 report, however, the Bank of England projections of CPI inflation with
a fixed interest rate assumption of 4 per cent to be 0.8 per cent and 0.2 per cent in two years’ and three
years’ time, respectively, slightly lower than its forecasts for the same dates conditioned on market rates.32

Figure 3.3: Bank of England’s CPI forecast 2023 QI - 2025 Q4 under different interest rate assumptions

November 2022 forecast February 2023 forecast
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==@== Assuming interest rates fixed at 3% (Mode) ==@==Assuming interest rates fixed at 4% (Mode)

Source: Bank of England. The mode projection represents the MPC’s view of the single most likely outcome (Inflation Report, May 2002 [online]).

We note that the Bank’s November 2022 forecast conditioned on market interest rates was widely
interpreted as an attempt by the Bank to signal to the market that its expectations of future interest rate
rises were wrong and that rates would not rise as rapidly as market prices implied.33 The implication was that
the Bank’s November inflation projection based on market-implied interest rates should be understood as
under-stating its actual expectations for inflation. The Bank expected inflation to be higher than its November
projection, because it expected not to raise interest rates as far as market prices at the time implied that it
would.

Since November, the peak Bank Rate expected by the markets has declined, and the Governor of the Bank
of England is no longer suggesting that the market is out of line. In January 2023, the Governor was quoted
remarking that a “corner had been turned” and that in making such a statement:34

“the Bank was not trying to change market expectations that interest rates will peak at 4.5%.”

This suggests that future official forecasts based on the market-implied path of interest rates — including the
February 2023 release — may be a better representation of what the Bank of England actually expects to
happen. This is reflected in the minimal difference in CPI forecast in the right panel of Figure 3.3.

Fifth, there is some evidence that the feedback loop between price and wage inflation can reach a limit.
Sources contributing to the Bank’s November forecast reported that some firms are reaching the limit to
the extent to which they can pass on higher costs in prices, including in sectors such as hospitality (where
labour accounts for a high proportion of costs) and durable goods.35 This, in turn, would mean that inflation
could be tempered if more firms believe that they, too, are reaching such a limit. As demand is expected to

3! Bank of England, ‘Monetary Policy Report - November 2022’, p.22 [online].

32 Bank of England, ‘Monetary Policy Report — February 2023’, p.23 [online]

33 The Monetary Policy Committee minutes were explicit that the interest rate peak required to return inflation to
target would be lower than the peak priced into financial market. See: Bank of England, ‘Monetary Policy Summary
and minutes of the Monetary Policy Committee meeting ending on 2 November 2022’, paragraph 52 [online].

#* BBC News, 19 January 2023, ‘Bailey: Inflation 'likely to fall rapidly' this year’ [online].

33 Bank of England, ‘Monetary Policy Report - November 2022’, p.84 [online].
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grow more slowly over the coming years, and unemployment to rise steadily,3¢ cost pass-through may not
be an option for some firms.

3.2 Wage inflation

3.2.1 Wage forecasts

Woages are a significant cost input for National Highways, and hence forecasts of future wage growth are
important when thinking about the future input price pressures that it faces. This section outlines the wage
inflation data and forecasts provided by the Bank of England, the OBR and HM Treasury. The Bank of England
reports nominal annual private sector regular pay growth (private sector wage costs divided by private sector
output at constant prices) as well as growth in nominal average weekly earnings (whole-economy total pay).3”
The OBR reports growth in nominal average earnings (wages and salaries divided by the number of
employees).38 HM Treasury reports the averages of independent forecasts for earnings growth, but it is not
clear how this is defined or whether the independent forecasts define it in the same way.3* The annual
forecasts cover the period 2022-2027 and are in nominal terms.

Table 3.4 summarises the Bank of England’s forecasts for nominal annual private sector regular pay growth
made at different points in 2022 and the first quarter of 2023. As with general price inflation, expectations
for wage growth in 2022 have shifted dramatically, more than doubling from 3 per cent in February 202240
to 7.3 per cent in the November forecast.#! This increase is even more pronounced when looking at wage
growth expectations for 2023, with the February 2023 outlook forecasting wage growth of 7.9 per cent
(more than 3 times higher than the forecast made a year ago in the February 2022 report). The Bank of
England’s forecasts show wage growth falling back to lower levels in 2024 and 2025, in line with its CPI
forecast. In 2025, private sector regular pay growth falls to 1.8 per cent, which could reflect the easing of
inflationary pressures faced by households and firms.

Table 3.4: Bank of England’s forecasts for annual private sector regular pay growth (latest in bold) (%)

Forecast date 2022 2023 2024 2025
Feb 2022 3.0 2.5 1.5 n/a
May 2022 4.8 5.0 2.3 n/a
Aug 2022 7.5 6.5 2.0 n/a
Nov 2022 7.3 6.8 2.8 1.8
Feb 2023 n/a 7.8 2.3 1.3

Source: Bank of England. Four-quarter growth in private sector regular pay-based unit wage costs in Q4.

The Bank of England’s forecasts for average weekly earnings growth — which includes the public sector — have
changed less, although they still reflect the increase in inflation expectations that has occurred in 2022. The
Bank currently expects average weekly earnings growth to peak at 4 per cent in 2023, before falling back to
1.5 per cent by 2025.

36

Bank of England, ‘Monetary Policy Report - November 2022, pp.82-3 [online].

Bank of England, ‘Monetary Policy Report - November 2022’, Table |.D: indicative projections consistent with the
MPC’s forecast. p.28, [online

The OBR also reports growth in ‘wages and salaries’, which measures total wage costs in the economy. Employment
growth is an important driver of wages and salaries growth (source) and so this is not a ‘pure’ measure of wage
growth. Office for Budget and Responsibility, ‘Economic & fiscal outlook - November 2022’, Table A.l: Detailed
summary of our November 2022 forecast. p.55. FN (5) [online]

HM Treasury, ‘Forecasts for the UK economy: November 2022’ [online].

Bank of England, ‘Monetary Policy Report — February 2022’, Table |.C: Indicative projections consistent with MPC'’s
forecast. [online]

Bank of England, ‘Monetary Policy Report - November 2022’, Table |.D: indicative projections consistent with the
MPC’s forecast. [online]
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Table 3.5: Annual average weekly earnings growth forecasts (latest in bold): Bank of England (%)

Forecast date 2022 2023 2024 2025
Feb 2022 3.8 3.0 2.3 n/a
May 2022 5.8 4.8 2.8 n/a
Aug 2022 53 53 2.8 n/a
Nov 2022 5.8 4.3 2.8 2.0
Feb 2023 n/a 4.0 2.3 1.5

Source: Bank of England. Four-quarter growth in whole-economy total pay in Q4.

Table 3.6 and Table 3.7 summarise the OBR'’s forecasts for growth in nominal average earnings at November
2022. The ‘economy forecast’ — the OBR’s central annual forecast for calendar years — implies that earnings
will increase by 5.9 per cent in 2022. The ‘fiscal forecast’ (regarding the changes between financial years) is
slightly lower, at 5.4 per cent.

Table 3.6: OBR’s forecasts for annual wage growth (%)

Wage metric 2022 2023 2024 2025 2026 2027
Average earnings 5.9 4.2 1.7 1.7 1.9 2.7

Source: OBR (November 2022). Average earnings are wages and salaries divided by employees.

Table 3.7: Annual wage growth forecasts: OBR fiscal forecasts (%)

Wage metric 2022-23 2023-24 2024-25 2025-26 2026-27 2027-28
Average earnings 5.4 3.5 1.6 1.7 2.1 2.7

Source: OBR (November 2022). Average earnings are wages and salaries divided by employees.

Table 3.8 shows HM Treasury’s average of forecasts from independent forecasters. Earnings growth in the
February 2023 report of 4.3 per cent is expected for 2022, falling to 3.1 per cent in 2023 (both based on just
four independent forecasts). Further, they suggest that nominal average earnings growth will settle at a higher
level of 3.2-3.4 per cent from 2024 through to 2026.

Table 3.8: Average of independent forecasts of annual average earnings growth, as reported by HM
Treasury (latest in bold) (%)

Forecast date 2022 2023 2024 2025 2026
Feb 2022 4.0 3.0 3.2 3.3 3.3
May 2022 4.7 3.5 34 3.3 3.5
Aug 2022 5.8 43 3.6 34 34
Nov 2022 5.9 4.6 3.7 34 3.2
Feb 2023 4.3 3.1 3.3 3.2 3.4

Source: HM Treasury. Average of independent forecasts.

3.2.2 Key drivers

Both the Bank of England and the OBR state that the main drivers of earnings growth in 2022 are tight labour
markets and inflationary pressures.

The Bank of England and the OBR note the impact of domestic price inflation on earnings growth in 2022.
The cost of living squeeze has led to many workers seeking pay increases in an attempt to maintain a certain
level of real disposable income. This is supported by results from the Agents’ pay survey which expected
inflation to be the top factor driving pay settlements this year.42 One of the reasons for lower earnings growth
forecasts after 2024 is the expected reduction in general price inflation. But whilst inflation begins to fall, it is
expected to become a relatively more important driver of wage inflation as the labour market loosens. It is
reportedly contributing more to pay negotiations, and increases in the National Living VWage and Real Living

2 Bank of England, ‘Monetary Policy Report — February 2023, p.57 [online]
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Woage are expected to support earnings growth.#3 If CPl inflation is materially above the Bank of England’s 2
per cent target in 2023, it is likely that many workers will persist in their wage demands to bolster nominal
wage growth.

A tightening of the labour market has characterised the ‘post-pandemic’ UK economy. Unemployment in the
three months to November stood at 3.7 per cent.#* Various recruitment data suggest that an excess supply
of jobs, coupled with a reduction in labour force participation, has been driving low unemployment.#s In such
a context, firms are likely to raise wages in an attempt to retain current employees and to make vacancies
more attractive. However, contributing to the Bank of England’s assessment of future wage inflation is that a
growing number of its industry sources have reported that they are pausing recruitment or allowing
headcount to fall due to heightened uncertainty and increased costs.6 The Bank of England recently suggested
that there has been a deterioration in the efficiency of matching jobs to job-seekers, evidenced by a
detachment of the vacancy-to-unemployment ratio and the hiring rate of the unemployed.*”

Low labour force participation is also important in explaining longer-term wage growth expectations. A rise
in economic inactivity has largely been concentrated among people aged 50 to 64, and partly reflects those
people leaving the labour force due to long-term sickness. The number of non-participants that report long-
term sickness has risen by 378,000 since before the pandemic and 169,000 in the three months to
November.#8 Many of these people may not re-enter the workforce, suggesting that participation will remain
limited unless other mitigating factors (e.g. migration) can relieve the pressure. A fifth of adults aged 50-65
surveyed by the ONS in August that had left or lost their job since the pandemic, and had not returned, were
on an NHS waiting list.#? It is possible that some of these workers may re-enter the labour market if
government policy leads to a meaningful reduction in waiting lists.

3.2.3 'The key uncertainties

As noted above, hiring activity cooled in late-2022 given the heightened uncertainty and increased costs faced
by firms. Whilst tight labour markets have largely been responsible for the high nominal pay growth
experienced up to now, it appears that general inflation will be a more important driver going forward. In
particular, the Bank of England’s industry sources suggest that the cost-of-living crisis is likely to be a bigger
factor than recruitment and retention issues in determining pay awards in 2023,50 which suggests that pay
growth will depend in part on how the crisis plays out.

The extent to which firms can continue to pass on higher costs in their prices might also affect pay growth.
Unable to maintain profit margins in this way, firms may be less responsive to requests for pay increases from
workers and hence pay awards could be at lower levels.

The contribution to pay growth of households’ inflation expectations is typically difficult to distinguish from
pay growth driven by past price rises.5! Both can drive workers to demand pay increases. The Bank’s central
projection assumes that households base their expectations largely on recent outturn inflation,2 rather than
on anticipated future price rises. So, there is a risk that wage inflation will rise more than expected if
households’ inflation expectations turn out to be more entrenched and continue to drive pay renegotiations.
A survey cited by the Bank of England in November 2022 found that households’ one-year-ahead inflation
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Bank of England, ‘Monetary Policy Report - November 2022, p.73 [online]

Bank of England, ‘Monetary Policy Report - February 2023’, p.17 [online]

Bank of England, ‘Monetary Policy Report - November 2022, pp.65-66 [online]

Bank of England, ‘Monetary Policy Report - November 2022, p.72 [online]

Bank of England, ‘Monetary Policy Report — February 2023’, p.82 [online]

Office for Budget and Responsibility, ‘Economic & fiscal outlook - November 2022’, p.28 [online]
Bank of England, ‘Monetary Policy Report - November 2022’, p.66 [online]

Bank of England, ‘Monetary Policy Report - November 2022’, p.82. [online]
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expectations were at around 8.5 per cent in September and October.53 Since then, measures of household
inflation expectations have declined, whilst longer-term household and firm expectations remain elevated
relative to historical averages.>*

3.3 Relevance of current inflationary environment to RP3

As has been discussed above, inflation is currently elevated compared with the norms of recent decades. A
key question is the extent to which currently elevated inflation is an aberration or blip rather than reflecting
some sustained change in conditions whereby inflation will be higher in future. Specifically, the next road
period is 2025-2030. Should we expect inflation to have reverted to historical norms by that period?

First, we note what the forecasters we have quoted expect. The Bank of England’s forecast conditioned on
market interest rates is for inflation to be 0.5 per cent in 2025. The OBR projects deflation of 0.8 per cent
in 2025, with inflation still being only 1.7 per cent by 2027. The Treasury panel of economic forecasters, by
contrast, projects inflation of 2.2 per cent in 2025 and 1.9 per cent in 2026.

The natural default assumption is perhaps that inflation will revert to its historic norms: the Bank of England
will raise interest rates until monetary growth drops and aggregate demand drops enough to bring inflation
down; once that reduction is achieved inflation might be expected to average about 2 per cent as has been
the norm for the past couple of decades. Is there any good reason to expect any other outcome?

We could think of there as being two classes of reason why that benign outcome may not come to pass.
First, it could be more complicated to reduce inflation than is hoped. Interest rate rises could trigger a marked
recession before they reached a level high enough to induce a sustained reduction in monetary growth.
Alternatively, factors inducing inflation persistence (such as perhaps wage rises or the pound weakening if
international interest rates rise more rapidly than those in the UK) could themselves induce recession. If the
recession were severe enough to deter interest rates from rising to the level consistent with inflation
returning to 2 per cent, that could mean inflation staying above target well into the recovery phase.

Our second class of reason to question the benign scenario is that there could be factors that either continue
to place upwards pressure on prices or deter policy action that gets inflation down. One such might be the
currently very elevated levels of public debt. According to the Public Finances Databankss, public sector net
debt, which was 35.6 per cent of GDP in 2007/08 and had risen to 80.3 per cent of GDP in 2018/19, was
97.3 per cent of GDP in 2021/22, is scheduled to rise to 106.7 per cent of GDP in 2023/24 and is still
projected to be 100.0 per cent of GDP in 2026/27. Economists typically regard a greatly elevated level of
government debt as a risk factor for inflation. Partly that is because it constitutes a barrier to the raising of
interest rates, since at higher interest rates the costs of servicing and rolling over government debt rise. But
it also creates incentives for governments to allow inflation to rise and persist, so as to inflate the real value
of government debts away.

The challenges of getting inflation down and the incentives to allow inflation to rise and persist in future might
suggest that inflation over the price control period will be elevated compared with the past. However, we
consider the main scenario still to be that the Bank of England brings inflation back down to target in line
with the official forecasts. Indeed, it would not be a surprise if inflation were to undershoot the target or
even go negative for a time, as per the Bank of England and OBR projections. UK monetary growth has
already turned and evidence from the US suggests inflation is falling quite rapidly, down from 9.1 per cent in
June 2022 to 7.1 per cent in November. This in turn has led to some revision of the expected relative path
of UK and US interest rates, resulting in a marked strengthening in the pound-dollar exchange rate, which at
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Bank of England, ‘Monetary Policy Report - November 2022’, pp.84-5 [online].
Bank of England, ‘Monetary Policy Report — February 2023’, p.24 [online]
> OBR Public Finances Databank — November 2022 [online] downloaded on 14 December 2022.
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the time of writing is $1.20 to £1,36 up from near-parity only a few months ago. A stronger pound in turn
reduces the price of imports, bearing down on inflation.

At the same time, the outlook for energy prices has also become less inflationary. Whereas the April 2023
gas futures contract was trading at 759p/therm in late August, at the time of writing it is trading at a
significantly lower level. Further falls in energy prices could also help to reduce inflation.

On the other hand, whilst it is perhaps most likely that inflation will fall back to historic norms (or even a
little below) over the period of the forthcoming price controls, the outlook for wages may be different. The
UK continues to face widespread industrial action as workers attempt to recover the value of their real
wages (or at least to mitigate the loss in that value) in the face of high inflation. One plausible scenario may
be that workers are unable to secure a high degree of mitigation in the short-term, because the pressures of
the recession will mean firms are unable to cover inflation-matching wage rises. However, once we get to
the period after the recession, with firms’ profits recovering, firms seeking to retain their best staff may be
forced to raise wages to allow those staff to catch up on losses they made in earlier inflationary periods. That
could mean that the period of the forthcoming price controls sees national wages outstripping inflation to a
degree not witnessed in recent decades.

¢ Bank of England ‘Daily spot exchange rates against Sterling’ [online] accessed on 21 February 2023.
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4 T.essons from Other Sectors

We have investigated a number of sectors in which regulators have analysed real price effects. The sectors
are:

Energy in Great Britain

Water in England and Wales

Aviation — specifically Heathrow airport
Telecommunications in the UK — specifically BT
Water in Northern Ireland

We provide detailed case studies of the comparator sectors in the Appendices. In this section, we summarise
for each sector our research and the key lessons that we have identified and applied when critiquing National
Highways’ methodology for forecasting input price inflation. We conclude the section with our overall set of
key findings from across the case studies.

4.1 Approach taken by Ofgem in the GB energy sector

Ofgem sets price controls for the gas and electricity network companies of Great Britain. We have reviewed
Ofgem’s approach to RPEs for four price controls.

RIO-T I and GD, the price control for the gas distribution, gas transmission and electricity transmission
networks for the period 2013-2021;

RIIO-EDI, the price control for the electricity distribution network for the period 2015-2023;

RIIO-T2 and GD2, the price control for the gas distribution, gas transmission and electricity transmission
networks for the period 2021-2026; and

RIIO-ED2, the price control for the electricity distribution network for the period 2023-2028.

4.1.1 RIIO-T1 and GD1

The allowed revenues Ofgem determined for RIIO-1 were indexed by RPI. To account for forecasted
differentials between RPI and input price inflation, RPEs were estimated for labour, materials and equipment
& plant, from which fixed ex-ante RPE allowances were set for the full control period. The RPEs were mostly
based on the real average historical annual growth rate of Ofgem’s chosen input price indices.

For labour, Ofgem estimated the real average historical annual growth of its selected wage inflation indicess?
using twenty years of historical data. It then took the average of these estimates as its labour RPE for the
years 2014/15 — 2020/21. The labour RPE assumption for the first two years of the control period were
derived from HM Treasury’s consensus forecast for whole economy wage growth.

For the remaining two cost categories (materials and equipment & plant) the RPE assumption for 2012/13
was based on outturn data for Ofgem’s chosen indices®8 for the first six months of 2012/13. The RPE

7 The selected indices were ONS Average Weekly Earnings (AWE) private sector, ONS AWE construction, ONS
AWE transport and storage, BCIS PAFI civil engineering and British Electrotechnical and Allied Manufacturers
Association (BEAMA) electrical engineering. The BEAMA index was only included in the RPE assumption for
electricity transmission.

The full set of chosen indices used by Ofgem for RIIO-T| and GD| can be found in the Appendices.
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assumptions for the remaining years of the control period were based on the long-term historical average
for the chosen indices.

4.1.2 RIIO-EDI1

As with RIIO-TI| and GDI, Ofgem granted DNOs ex ante RPE allowances to account for the expected
difference between input price inflation and RPI over the eight-year control period. In its determination,
Ofgem forecasted RPEs for labour (general and specialist), materials and plant and equipment. Subsequently,
two companies appealed Ofgem’s RIIO-ED | determination to the CMA, with Northern Powergrid including
Ofgem’s RPE methodology in its grounds for appeal.

For 2014/15, Ofgem used available outturn input price indices and RPI data to forecast RPEs. For labour, both
specialist and general, the RPEs for 2015/16 were based on HM Treasury’s consensus forecast for Average
Weekly Earnings for the whole economy, with an uplift of 0.15 per cent applied to reflect the fact that DNOs
are private sector employers.>? For all other inputs, no short-term forecasts were available so the 2015/16
RPEs were based on historical averages for Ofgem’s selected indices.é© RPEs for the remaining years for all
inputs were based on historical real growth rates.

CMA appeal

One of Northern Powergrid’s (NPg) grounds of appeal submitted to the CMA concerned Ofgem’s approach
to calculating labour RPEs for the year 2014/15, which was to base RPEs on the outturn from actual price
indices for general and specialist labour for that year.¢!

NPg’s main contention was that Ofgem unnecessarily rejected data from DNOs’ own pay settlements for its
2014/15 RPE, and that NPg’s workforce had more specialist labour specific to the electrical engineering sector
whereas the Ofgem’s chosen indices had a greater focus on manufacturing and construction activities. Ofgem
responded by arguing that RPEs should be set so as to represent trends in efficient costs to provide incentives
to DNOs to pursue cost efficiency in the absence of competitive market forces, and that the purpose of RPEs
was not to match DNOs’ actual costs. é2

The CMA supported Ofgem’s position and did not uphold NPg’s appeal. The CMA shared Ofgem’s
unwillingness to accept assertions that DNO pay settlements are necessarily efficient. Moreover, NPg did
not, in the CMA’s view, provide sufficient evidence for the CMA to conclude that Ofgem’s chosen indices
were the wrong indices to use.

4.1.3 RIIO-T2 and GD2

Ofgem’s approach to RPEs for RIIO-2 was significantly different from RIIO-1, a decision influenced by the fact
that the outturn value of the indices used to set RPEs for RIIO-T| and GD| were lower than the forecasts
Ofgem used when setting fixed ex ante allowances.t3 Ofgem decided to introduce RPE indexation for RIIO-
2, such that RPE allowances would be updated annually during the control period using the latest available

%% RIIO-ED| expenditure assessment, paragraph 12.6

The full set of chosen indices used by Ofgem for RIIO-ED| can be found in the Appendices.

Northern Powergrid (Northeast) Limited and Northern Powergrid (Yorkshire) plc v the Gas and Electricity Markets
Authority (publishing.service.gov.uk) p.76

Northern Powergrid (Northeast) Limited and Northern Powergrid (Yorkshire) plc v the Gas and Electricity Markets
Authority (publishing.service.gov.uk) paragraph 5.17
https://www.ofgem.gov.uk/sites/default/files/docs/2018/03/riio2_march_consultation_document_final_vl.pdf
paragraph 4.7.
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https://assets.publishing.service.gov.uk/media/5609534de5274a036c000012/NPg_final_determination.pdf
https://assets.publishing.service.gov.uk/media/5609534de5274a036c000012/NPg_final_determination.pdf
https://assets.publishing.service.gov.uk/media/5609534de5274a036c000012/NPg_final_determination.pdf
https://www.ofgem.gov.uk/sites/default/files/docs/2018/03/riio2_march_consultation_document_final_v1.pdf

figures for relevant indices.6* Another key change was the use of CPIH, rather than RPI, as the measure of
general inflation for RIIO-2.65 Ofgem also introduced a materiality threshold for applying RPEs.¢6

Ofgem applied RPEs to labour (general and specialist), materials and, for one company, plant and equipment.
Ofgem proposed to use the same indices as were used for RIIO-1, but some revisions to the selection were
made following stakeholder consultation.¢’” Forecast RPEs were based on the unweighted average of the
forecasted indices within each cost category, net of general inflation. For labour, OBR’s forecasts for average
earnings were used where available, which was up to and including 2023/24.¢8 Longer-term forecasts for
labour RPEs were based on the historical average for the selected subsector indices. All of the RPEs for
materials and for plant and equipment were based on the long-term average of the chosen indices.

4.1.4 RIIO-ED2

Ofgem published its final determinations for RIIO-ED2 on 30 November 2022. As with RIIO-T2 and GD2,
Ofgem included a notional RPE allowance for DNOs to account for forecast differences between changes in
CPIH and input prices, with within-period true-ups each year of the control period based on outturn indices.

RPE allowances were included for general labour, specialist labour and materials. The approach largely
mirrored RIIO-T2 and GD2. In selecting relevant indices, an independence criterion was included where a
chosen index should have little or no chance of being influenced by the actions of the DNOs.

The labour RPE assumption up to 2006 was based on the difference between OBR’s forecast for earnings
growth and its CPI forecast. For all other indices, RPE forecasts were based on the long-term historical
average RPE for the period 2000 to 202|. The data from the years 2009/10, 2010/1| and 2020/21 were
excluded from the calculations, as they were considered to be affected by the financial crisis and the COVID-
19 pandemic.6?

There was consideration of whether the high and uncertain inflationary environment in the UK at present
justified changing the RPE forecasting approach.’0 Analysis of previous inflationary spikes found that
inflationary spikes tend to fall out of the data the following year, resulting in a one-time step change in the
level of the index. It was determined that the existing RPE approach remained reasonable given the
information available and the mitigation provided by the indexation mechanism.

4.1.5 Key lessons from the energy sector

Ofgem’s approach offers some useful insight into how the road infrastructure sector might go about
forecasting input price inflation. The relevance of Ofgem’s approach is limited in some respects, in part due
to the different characteristics of the energy sector, particularly Ofgem’s ability to adjust RPE allowances ex
post.

Ofgem’s experience shows that typically only short-term independent forecasts for input prices are available,
and potentially only for indices relating to economy-wide inflation or labour cost inflation. Ofgem’s approach
for forecasting RPEs for later years in the control period used the long-term historical average growth rate

¢ https://www.ofgem.gov.uk/sites/default/files/docs/2018/03/riio2_march_consultation_document_final_v|.pdf

paragraph 6.28.

RIIO-2 Sector Specific Methodology — Core document (ofgem.gov.uk) p.132.

¢ RIIO-2 Final Determinations - Core Document (REVISED) (ofgem.gov.uk) 7.51.

¢ See the Appendices for details

As with economy-wide inflation, this approach was revised between draft and final determinations. At draft
determination, CEPA used HM Treasury’s consensus forecast for whole economy earnings. The change to using
OBR forecasts was to ensure consistency with the general inflation approach.

¢ RIIO-ED?2 Draft Determinations Core Methodology FN 248.

® CEPA (2022) “RIIO-ED?2 Final Determination: Frontier Shift methodology paper” p.49
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https://www.ofgem.gov.uk/sites/default/files/2022-06/RIIO-ED2%20Draft%20Determinations%20Core%20Methodology.pdf

of relevant input price indices. Its experience for RIIO-I, for which Ofgem’s forecasts turned out to
significantly inaccurate, may indicate that this approach can cause problems, particularly if there is not a
mechanism for adjusting expenditure allowances during the control period. However, in the absence of
suitable forecast, we consider this to be the best approach available. Ofgem’s RIIO-I| experience highlights
the importance of selecting the appropriate historical period and having awareness of potential structural
breaks.7!

We consider Ofgem’s introduction of a materiality assessment for deciding whether to include RPEs for each
cost category to be valid. This approach could be adopted in the road context to ensure that the complexity
of calculating suitable RPE adjustments is only undertaken when there is a material need to do so.

Ofgem’s most recent determination is very up-to-date (November 2022). The challenges associated with
input price inflation forecasting at this time are acknowledged by Ofgem’s consultants, CEPA. CEPA’s
approach of checking the persistency of historical inflation “spikes” is something that could be applied to the
road sector. Unfortunately, the option of using ex post RPE indexation mechanisms (which significantly
mitigate the challenge of input price forecasting at times of uncertainty) is not applicable.

4.2 Approach taken by Ofwat in the water and wastewater sector

Ofwat sets price controls for water and wastewater companies in England and Wales. We focus on the
approach taken for PR19, the most recent price review Ofwat has carried out, and the subsequent CMA
appeals by four of the water companies. PR19 covers the period 2020-2025.

4.2.1 PR19 final determination

Ofwat commissioned Europe Economics to assess whether there was a robust case for any RPEs for the
control period. We developed a framework to assess the case for RPEs with three criteria which all needed
to be passed for an RPE adjustment to be considered necessary. The three criteria were:

Is there a significant likelihood that the value of the wedge between the input price and CPIH will differ
substantially from zero over the period of the price control?

Are there compelling reasons to think that CPIH does not adequately capture the input price?

Is the input price and exposure to that input price outside management control for the duration of the
price control?

The case for RPEs was assessed using the above framework for the major wholesale cost areas in the PR19
Business Plan data tables, which were; labour, energy, chemicals, materials, plants and equipment (MPE) and
other costs. An RPE for labour was judged only to be justified if reliance was placed on OBR wage forecasts,
and an RPE for energy was judged only to be justified if reliance was placed on BEIS energy price forecasts
and pre-2010 data. An RPE allowance was not deemed appropriate for the remaining categories as they did
not pass the first criterion.

Ultimately, Ofwat determined that labour was the only input cost category for which an RPE allowance was
justified. Ofwat set an ex ante RPE allowance based on OBR hourly wage forecasts from March 2019
(converted to a real wage forecast using CPl), with a true-up mechanism based on the ASHE hourly
manufacturing wages index that would be applied at the end of the control period to account for any over-
or under-estimation by the OBR.72

"I Ofgem set its RIIO-1 RPE allowances shortly after a structural break in real wage growth in the UK economy, caused

by the global financial crisis in 2008.
2 PR19-final-determinations-Securing-cost-efficiency-technical-appendix.pdf (ofwat.gov.uk) p.196
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422 CMA Appeal

Four water companies appealed Ofwat's PRI9 price control determinations to the CMA. In its
redetermination, the CMA reviewed the RPE assessment framework we developed for Ofwat and the
companies’ criticisms of the framework. The CMA decided that our approach provided a balance between
using RPEs when the evidence clearly demonstrated that it is necessary and not over-complicating the
assessment. It therefore used the same approach in its redetermination. The CMA considered adding an
additional materiality criterion as an improvement to the framework to simplify the assessment of RPEs. It
applied the materiality criterion to expenditure at the level of the water and wastewater sector as a whole,
rather than at company-level. Ultimately this materiality assessment did not affect its RPE decisions, but it
noted that a materiality criterion could improve the Europe Economics framework.

In applying the framework, the CMA reached the same decisions as Ofwat for each cost category. For labour,
it mirrored Ofwat’s approach to setting an RPE allowance, using the March 2019 OBR forecasts for annual
wage growth with an ex post mechanism using the ASHE manufacturing index. At the time of redetermination,
more recent OBR forecasts were available (March 2020 and November 2020) than had been used for Ofwat’s
final determination (March 2019). However, the CMA agreed with Ofwat’s position that the March 2019
forecasts remained the most appropriate to use for an RPE adjustment due to furlough impacts on the more
recent forecasts.

4.2.3 Key lessons from the water sector

Ofwat’s approach provides a useful framework that, with suitable adjustments, could aid in the assessment
of the approach taken by National Highways. The fact that the CMA reached the same conclusions on RPEs
for each cost category as Ofwat demonstrates that the framework can provide consistent results when
applied by different parties. The CMA’s final report noted that the framework might be improved by the
addition of a materiality criterion.

The combining of materials, plant and equipment into one category for PR19 was based on the business plan
template water companies were required to use, and it appears the broad nature of the category made it
difficult to identify appropriate indices for wedge analysis.

An interesting point to take from the CMA appeals is that the latest input cost forecast is not necessarily the
correct one to use. The OBR wage cost forecast used in the initial RPE analysis had been superseded by two
subsequent OBR forecasts by the time the CMA appeals were underway, but these later forecasts were not
used because of a consensus view that they overestimated real wage growth and incorporated unusual
developments that would produce implausible results when applied to the control period (due to the impact
of furlough on the data). This highlights the important point that the date of a forecast must be understood
in conjunction with the macroeconomic context at the time.

4.3 The CAA’s approach in the aviation sector

The Civil Aviation Authority (CAA) sets price controls for Heathrow Airport Limited (HAL). We cover the
CAA’s approach to input price inflation for two price controls: the Q6 price control (originally covering the
period 2014-2018 and since extended to 2023) and the ongoing H7 price control determination.

431 Q6

The input price inflation analysis presented by the CAA for Q6 was fairly limited, focusing on construction
price inflation. Although at previous price controls the CAA had included additional allowances to provide
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for the tendency of construction prices to rise faster than RPI,73 the CAA did not consider that an additional
allowance for construction inflation was appropriate for Q6 based on forecasts by the CAA’s consultants.74
HAL opposed this conclusion and argued that the CAA should use BCIS tender price indices (TPIs) to forecast
construction price inflation.

The CAA rejected the idea of using TPIs to forecast construction inflation because TPls only measure the
prices that construction firms bid, not the price paid by clients. It referred to the view taken at Q5 by both
the CAA and the Competition Commission, noting an academic study that found TPI's to generally
overestimate inflation trends.’”> Therefore, the CAA maintained its initial position and did not grant any
allowance for construction price inflation.

432 H7

The H7 final determination has not been reached. There is currently a one-year holding price cap in place
until December 2023. There have been significant revisions in the CAA’s input price inflation analysis between
its Initial Proposals and its Final Proposals for H7.

Initial Proposals

In determining its input price inflation forecasts, the CAA’s consultants, CEPA and Taylor Airey (CTA),
followed the assessment framework that Europe Economics developed for Ofwat during PR19, with a
materiality criterion added.7¢ The framework was applied to five cost categories: people, operational costs,
facilities and maintenance, utilities, and general expenses....Cost categories that passed the assessment were
deemed to require a “bespoke price series” to project nominal inflation for that category, rather than CPI
indexation. These bespoke series were:

People costs — CTA used OBR forecasts of economy-wide wage growth, but assumed that wages would
stay constant in nominal terms in 2020 and 2021 based on a pay constraint implemented by HAL.
Utilities — CTA used BEIS forecasts (BEIS Energy and Emissions Projection 2019), inflated using projected
CPI (rather than projected RPI, as used by HAL) to obtain a nominal series.

Facilities and maintenance — CTA used a blended input price inflation rate based on giving equal weight
to CPI and the OBR’s wage forecasts.

Final Proposals

The CAA’s final proposals included significant revisions to CTA’s initial conclusions, based on new evidence
submitted in response to the initial proposals. The new evidence led CTA to change which cost categories it
applied a bespoke series to, and to change how it constructed the bespoke series. The materiality criterion
was dropped from the assessment framework.

The assessment of operational costs was revised to a pass, based on evidence from HAL regarding its existing
RPI-linked contracts, including HAL’s long-term contract with National Air Traffic Services (NATYS). Similarly,
a new cost category was added for HAL's electricity distribution contract.”7 HAL’s distribution contract, like
its NATS contract, is linked to RPI and is long-standing.

73 CAP 1151: Economic regulation at Heathrow from April 2014: Notice granting the licence (caa.co.uk) Paragraph

C53

CAP 1151: Economic regulation at Heathrow from April 2014: Notice granting the licence (caa.co.uk) Paragraph
C55

Fitzgerald & Akintoye (1995) The accuracy and optimal linear correction of UK construction tender price index
forecasts: Construction Management and Economics: Vol 13, No 6 (tandfonline.com).

CTA did not apply a precise materiality threshold, but generally considered costs that made up more than 10 per
cent of opex to be material, and costs of between 5 per cent and 10 per cent of opex to be partly so.

A contract with UK Power Networks relating to the leasing of the electricity distribution network at Heathrow
airport.
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The bespoke series for people costs was revised so that it converged with the OBR forecasts for the H7
period. The new series assumed zero growth in 2020 and 202 | and above-average wage growth in 2022 and
2023, so that by 2024 cumulative wage growth from 2019 is in line with the levels implied by the OBR’s most
recent forecast. The choice of wage index also changed, from OBR’s “Wages and Salaries”, which estimates
the economy-wide wage bill, to OBR’s “Average Earnings” which divides the former by the number of
employees.

Other bespoke series were changed based on evidence submitted by HAL. For utilities, CTA accepted new
evidence from HAL in the form of a forecast inflation series for electricity and gas commissioned by HAL
from the Energy Intelligence Centre (EIC).78 For facilities and maintenance, CTA accepted new evidence from
HAL that cleaning costs are linked to staff costs and so should be indexed to wage inflation. For operational
costs, CTA accepted HAL'’s evidence and used a bespoke price index with a 25/52/23 split between labour,
CPI and RPI inflation, based on a bottom-up analysis of HAL’s contracts. A summary of the input price inflation
adopted by CAA for its final proposals is given in Table 4.1.

Table 4.1: Revised price series assumptions from CAA final proposals

Cost item Price series

Pesle Bespoke wage series: zero growth in 2020 and 2021; with above-average wage
growth in 2023 and 2024; OBR-implied wage growth thereafter.

Operational 52/23/25 blend of CPI/RPI/labour

Insurance CTA bespoke series

Facilities and Maintenance 86/14 blend of CPl/labour

Rates CPI

Utility HAL bespoke series

Distribution contract RPI

General expenses CPI

Other CPI

Source: CTA report Table 9.2

4.3.3 Key lessons from the aviation sector

We do not wholly agree with the approach that the CAA has taken for H7. In particular, the reliance on
HAL’s existing contracts and internal expenditure data as inputs for a number of the bespoke price series is
an area where the approach could be improved, for example by analysing external indices and forecasts.
Nonetheless, the CAA’s approach is relevant for the purposes of this review. It is up-to-date, and its ongoing
H7 price review is dealing with similar challenges to RIS3.

The criticism levelled at the use of tender price indices (TPIs) by the CAA during Q6, and previously by the
CC, is potentially applicable to road, given that TPIs are often used by National Highways. We have reviewed
this critique and recent changes to the BCIS TPl methodology, including the introduction of a Delphi method.

The treatment of long-term RPI-linked contracts HAL is tied into with NATS and distribution providers may
or may not provide a relevant precedent for National Highways. However, we tentatively suggest that
National Highways may have greater bargaining power when negotiating supply chain contracts than HAL
does when negotiating with NATS.7°

8 EIC (2021) Delivered Electricity Price Forecast.

7 Heathrow Airport has no choice of alternative provider when negotiating with NATS and hence may have limited
bargaining power. This kind of situation is less likely to apply when National Highways is putting work out to tender.
However, our study does not conduct a formal test of market power, hence we make this point tentatively.
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4.4 Approach taken by Ofcom in the telecoms sector

Ofcom sets charge controls for the UK telecommunications sector. Our case study focuses on its regulation
of British Telecoms (BT). Ofcom has maintained a consistent approach to input price inflation in three recent
market reviews, which we summarise in this case study.

To forecast costs over each control period, Ofcom made assumptions about the inflation of operating costs
and asset prices.80 Ofcom forecasted inflation for pay opex, non-pay opex and assets separately.

To forecast pay cost inflation, Ofcom considered four sources of evidence:

Historical and forecast pay cost data from BT's management accounts
Historical pay cost data from BT's Annual Reports

Public reports of BT’s discussions on future pay awards with its Trade Unions
Economy-wide studies of historical and forecast changes in pay costs

Ofcom’s proposed pay cost inflation rate for the control period was based on its assessment of the evidence
as a whole8!. For 2017/18, 2018/19 and 2019/20 pay inflation, Ofcom gave most weight to BT’s forecasts of
its pay costs, whilst also stating that it considered the trade union agreements and external forecasts for the
economy as a whole. For 2020/21, Ofcom used BT’s forecasts of total labour cost (TLC) and the OBR’s
forecasts of average earnings growth. It is not clear exactly how Ofcom synthesised these various sources to
derive its pay forecast, but its final decision was a geometric mean (i.e. CAGR) pay cost inflation assumption
of 2.8 per cent per annum between 2017/18 and 2020/21.

For non-pay operating cost inflation, Ofcom considered separately cost inflation estimates for energy,
accommodation and all other non-pay operating costs. It then weighted the forecasts using information from
BT’s regulatory accounts to reflect the different cost mix of different BT service groups. Ofcom used the
latest available electricity price forecasts produced by BEIS for its energy cost inflation assumptions. Ofcom
assumed that all of BT’s accommodation costs (except for its business rates costs, which were excluded from
the estimate of non-pay inflation) would increase at 3 per cent per year over the control period.

Ofcom used OBR’s RPI forecasts up to 2020/21 to set forecast asset price inflation for duct and copper
assets over the control period, consistent with how they were revalued for current cost accounting purposes
in BT’s Regulatory Financial Statements. All other asset prices were assumed to stay flat in nominal terms.

4.4.1 Key findings from the telecoms sector

There are two key disadvantages to applying Ofcom’s approach to road. Firstly, it is not sufficiently up-to-
date and therefore caution would be required in applying it to the current high-inflation environment.
Secondly, we consider that certain aspects of Ofcom’s approach to forecasting input price inflation may not
necessarily lead to efficient cost allowances. Ofcom makes some use of external, independent data sources,
but its reliance on internal data and forecasts provided by the company it regulates — without describing
whether and how it challenged this analysis — could potentially be improved.

4.5 The Utility Regulator’s approach in the water sector in Northern Ireland

The Utility Regulator sets price controls for Northern Ireland Water, the most recent of which was PC21,
which covers the six-year period 2021-2027.

For PC2I, the Utility Regulator’s input price inflation analysis was a component of its frontier shift
methodology. The Urtility Regulator combines nominal input price forecasts with productivity expectations

8 2018 WLA statement, Annexes |7-27, paragraph A17.4
8 2018 WLA statement, Annexes |7-27, paragraph A17.6
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and a general inflation forecast (measured using RPI forecasts from the OBR) to determine the “frontier shift
in real terms” to be applied to the PC2| opex and capex targets for NI Water.

The Utility Regulator undertook analysis of the macroeconomic outlook as part of its input price inflation
forecasting process. It analysed forecasts from the OBR, the International Monetary Fund (IMF) and the Ulster
University Economic Policy Centre (UUEPC) for GDP and GVA. All three sources gave similar projections —
following a large contraction in 2020/21 (reflecting the impacts of the COVID-19 pandemic on the economy),
strong economic growth was projected for 2021 and 2022, with the growth rate levelling off subsequently.

For both opex and capex, the Utility Regulator based its input price inflation analysis on the cost structure
of a hypothetical water company. For opex, it estimated RPEs for labour, materials and equipment, chemicals
and power. For capex, additional RPEs were estimated for construction materials and plant and equipment.

For labour, the Utility Regulator analysed historical data from three ONS indices82 and OBR projections of
average earnings growth. It noted that typically OBR average hourly earnings are preferable, but at the time
of PC21 these were significantly influenced by the impacts of the pandemic. OBR’s projected hourly earnings
growth rate swung significantly from double digit growth in 2020/21 to a contraction of 8 percent in 2021/22.
The RPE assumptions for the remaining cost categories were largely based on historical averages of selected
ONS indices, though for chemicals it took the view that future chemical prices may be more closely linked
to global growth than to the long-term trend growth rate of the ONS PPI. For power, the Utility Regulator
focused on electricity and used the average of two sets of forecasts for electricity prices: BEIS Updated Energy
and Emissions Projections and the Department for Energy and Climate Change (DECC) estimates for
electricity price growth up to 2035.

All costs outside of those in categories noted above were assumed to move in line with RPI.

4.5.1 Key lessons from the Northern Irish water sector

The Utility Regulator’s approach is of limited relevance, due to it not being sufficiently up-to-date and because
the level of detail provided in the Utility Regulator’s published documents is lower than that for the other
sectors we have analysed. The use of RPI as the default measure of general inflation is not an approach we
consider to be valid.

The Utility Regulator’s analysis of the wider macroeconomic outlook, including an assessment of UK GDP
and global GDP forecasts, could be applied in the road context. The difficulty at present revolves around the
uncertainty of economic forecasts, and therefore the usefulness of drawing conclusions from such forecasts
may be more limited now than when the Utility Regulator conducted its analysis. Nonetheless, it is possible
that it might offer some insight into trends for the prices of specific inputs that are affected by global demand
(e.g. steel).

4.6 Opverview of key findings from across the case studies

The key findings we have identified from the case studies and applied to our critique of National Highways’
methodology for forecasting input price inflation are:

Typically, only short-term independent forecasts for input prices are available, and potentially only for
economy-wide inflation, wage inflation and energy price inflation. Estimating RPEs over a longer period
or for other cost categories requires a different approach, such as historical data analysis.

For historical data analysis, it is important to carefully consider the selection of the historical data period
and to have awareness of potential structural breaks.

8 Details on all indices used by the Utility Regulator for PC21 can be found in the Appendices.
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There is merit in applying a materiality threshold/criterion to input price inflation analysis to ensure that
the complexity of calculating suitable RPE adjustments is only undertaken when there is a material need
to do so.

The challenges of estimating input price inflation in the current macroeconomic environment has been
acknowledged in other sectors conducting price reviews in 2022 (energy and aviation). However, the
ability to use ex post indexation mechanisms in those sectors mitigates the problem of having highly
uncertain forecasts, whereas ex post indexation is not feasible in the road sector.

Ofwat’s approach provides a useful, CMA-endorsed framework that, with suitable adjustments, could aid
in the assessment of the approach taken by National Highways.

The most recent input cost forecast is not necessarily the correct one to use. The date of a forecast
must be understood in conjunction with the macroeconomic context at the time.

There may be inherent limitations in the method used to estimate Tender Price Indices that make them
inappropriate to use to forecast input price inflation for regulatory purposes.
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5 Assessment of National Highways’
Approach

This chapter reviews National Highways’ approach to forecasting inflation and input prices in RP3. It begins
by describing National Highways’ provisional approach for its draft Strategic Business Plan and its interim
assumptions for input price inflation. It then critiques National Highways’ approach to forecasting real price
effects. Based on this critique, the chapter then applies our proposed RPEs framework (to the extent that
this is possible given the available data), and then applies this framework to high-level cost categories for
National Highways. The chapter concludes with RPE recommendations.

5.1 Summary of National Highways’ approach

5.1.1 Provisional approach for draft Strategic Business Plan

National Highways has provided a paper setting out its planned approach to taking account of inflation in
RIS3, and has also provided the spreadsheet containing its data analysis. We summarise its approach below.

National Highways is proposing not to use the BCIS bespoke index forecasts that it used for RP2. This is
because the RP2 forecasts have turned out to be inaccurate when compared with outturn values for the
bespoke index.

Instead, National Highways is proposing to use a CPI forecast with an adjustment for RPEs. It identifies the
use of CPl as the best way forward on the basis of a comparison of how CPI, RPI and the GDP deflator score
against a set of criteria based on the desirable characteristics of an index. It also took into account the fact
that there have been recent divergences between the GDP deflator and other measures of inflation, and that
RPI overstates inflation and has been declassified as a national statistic.

National Highways’ provisional inflation figures for RIS3 are based on using the OBR’s forecasts in the early
years of RIS3,83 and then assuming the Bank of England meets its 2 per cent inflation target for years beyond
the OBR’s forecast horizon.

National Highways calculates separate RPEs for three “swimlanes”: enhancement, capital renewals and
maintenance. It identifies input price indices and associated weights that it considers to be a proxy for input
price inflation for each swimlane, as shown in Table 5.1. These weights appear to be based on a review of
the proportion of costs subject to indexation using each index under its existing contracts.

8 National Highways labels these CPI forecasts as “OBR CPI Forecast December 2022”. As the OBR did not publish
CPI forecasts in December 2022, we assume that this was intended to be a reference to the OBR’s November 2022
forecasts.
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Table 5.1: Input price indices used by National Highways for each ‘“swimlane”

Swimlane Input price index Weight (%)
Implied Output Price Indicator (IOPI) 75
Enhancement BCIS Road Cost Index 25
Total for enhancement 100
Renewals and Construction Works Index 60
Bitumen Index 29
Capital Renewals Machine Surfacing Index 7
Professional, Scientific and Technical Activities Index 4
Total for capital renewals 100
Maintenance HM/WC/0| Routine, Cyclic and Time Charge Works Index 100

Source: National Highways

For each swimlane, National Highways then identifies what wedge relative to CPI (working in 0.25 per cent
increments) most closely matches historical data for the period January 2011 to July 2021. These estimates
are interpreted as a “lower bound” by National Highways on the grounds that they exclude the high inflation
period from July 202| to October 2022. On that basis, National Highways adds a further wedge to its
estimates for each swimlane (the magnitude of which does not appear to be supported by any data analysis)
to arrive at an “upper bound”. It then selects the top end of the enhancement range and the mid-point of the
renewals and maintenance range as its “preliminary recommendation”. Finally, it adds a further 0.25 per cent
“risk provision” (again, the magnitude of which does not appear to be supported by any data analysis) to
arrive at its final figures for each swimlane. These steps are summarised in Table 5.2.84

Table 5.2: Summary of how National Highways arrives at its recommended figures for RIS3 (presented
as percentage wedge above CPI)

Woedge relative

to CPI based on Additional .
data from Jan wedge ad'ded “Higher Prellmlnary' “Risk Recommended
2011 to Jul 2021 to obtain bound” recommendation  ion  figure for RIS3
X “higher “excluding risk”
(interpreted as bound”
“lower bound”)
Enhancement 0.75 0.5 1.25 1.25 0.25 1.5
Capital Renewals | 0.5 1.5 1.25 0.25 1.5
Maintenance -0.5 | 0.5 0 0.25 0.25

Source: National Highways

A separate approach has been applied for costs associated with Private Finance Initiatives (PFl), electricity
and staff, as described below:

PFI — National Highways states that these contracts are typically subject to RPI indexation.

Electricity — National Highways has applied a 100 per cent uplift for 2022-23, and has then applied CPI
+0.5 per cent thereafter (subject to ongoing review).

Staff — National Highways has assumed wage growth of 5 per cent for 2022/23 and 2023/24, and 3 per
cent per annum thereafter.

5.1.2 Interim assumptions

At the current time, National Highways is using the interim assumptions set out in the table below in its
financial model. We have not been provided with any details of the methodology that National Highways
used to derive these interim assumptions.

8 In the case of the recommended RPE figure for capital renewals, there is a discrepancy in National Highways’ note
between its summary on page 5, which gives a figure of +1.75 per cent, and its provisional proposals on page 25,
which give a figure of +1.5 per cent. We have assumed that the figure of +1.5 per cent correctly represents what
National Highways is recommending, as this is the figure that is supported by the calculations that it presents.
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Table X: National Highways’ interim assumptions for input price inflation

21/22 22/23 23/24 24/25 25/26 26/27 27/28 28/29 29/30
Construction 14.10 7.20 3.00 3.00 3.00 3.00 3.00 3.00
Business costs 13.35 6.45 2.25 2.25 2.25 2.25 2.25 2.25
Ops-maintenance Base year 13.60 6.70 2.50 2.50 2.50 2.50 2.50 2.50
Electricity 100.00 820 4.00 4.00 4.00 4.00 4.00 4.00
Staff pay 5.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00

Source: National Highways

5.2 Critique of National Highways’ approach

We have reviewed the approach used by National Highways to forecast inflation and input prices. While we
agree with some aspects of their methodology, there are other aspects with which we disagree. We present
our findings below in relation to its CPI forecast, its data analysis for the three swimlanes, the additional
increments that it applies, and its approach to other cost categories.8> We provide commentary on National
Highways’ interim assumptions in Section 5.4.7.

5.2.1 CPI forecast

We do not have any concern about National Highways’ decision not to use the bespoke BCIS index, and we
agree in principle with its decision to use a CPI forecast with any differences between input price movements
and CPI addressed through RPEs. We agree with its conclusion that neither the RPI nor the GDP deflator
should be used for forecasting purposes.

As discussed in section 3.1.1, the November OBR forecasts are likely to understate future CPI inflation, as
they were based on the market-implied path of interest rates which at the time the Bank of England
considered to be higher than its likely future policy stance. Hence, we would suggest that National Highways
updates its analysis with future OBR forecasts for CPI for which this issue does not arise.

5.2.2 Data analysis

We agree with National Highways’ decision to cut off its data period in July 2021. This prevents the abnormal
inflationary spike which started in August 2021 (and which is expected to have subsided by the start of RP3)
from distorting results.

While we have not conducted an audit of National Highways’ spreadsheet, we noticed an error in its
calculations for the maintenance swimlane.8¢ If this error is corrected, the estimated wedge for maintenance
in National Highways’ spreadsheet becomes -0.25 per cent per annum (rather than -0.5 per cent).

In principle, weighting different input price indices according to the proportion of costs subject to indexation
using that index may be appropriate for costs that will be incurred during RP3 under existing contracts. It is
more questionable in the case of costs that will be incurred under contracts that have not yet been tendered,
where National Highways has the option to change which indices are used for indexation purposes. It cannot

& In passing, we disagree with the statement in slide 3 of National Highways’ slidepack which appears to suggest that

the inflation profiles already incorporate productivity improvements. In line with the methodology used by other
regulators, we consider that assumptions for frontier shift should be applied alongside the assumptions that ORR
makes on future input price inflation.

Specifically, the formulae in cells L3:R129 of the sheet labelled “Mnt- Statistical analysis” incorrectly fix a cell
reference.
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necessarily be assumed that the mix of indices used for indexation in current contracts represents an efficient
approach to indexation for new contracts.

We note that National Highways only calculates an arithmetic average of the wedge between its blended
input price indices and CPI, and does not calculate the Compound Average Growth Rate (CAGR) (which will
be slightly lower).

In our own data analysis presented later in this chapter, we analyse the indices used by National Highways
along with other relevant indices. We also apply tests to determine whether estimated wedges are statistically
significant, and where appropriate (e.g. when thinking about future bitumen prices) we take account of
forward-looking considerations. Finally, we calculate the CAGR as well as arithmetic averages.

5.2.3 Additional increments

We do not agree with National Highways’ decision to interpret the results of its data analysis as a “lower
bound”. National Highways seeks to justify this by stating that “This analysis excludes the relationship
between the indices from July 2021 — October 2022”. However, the rationale for excluding data from July
2021 onwards is that this period is unlikely to be representative of input price inflation in RP3. This is because
this period is affected by the current spike in inflation, which is expected to have subsided by the start of
RP3. Hence, in our view it would be more reasonable to interpret the results of its historical data analysis up
to July 2001 as a central expectation of RP3 input price inflation.

In the light of the above, we do not agree with National Highways’ decision to add additional wedges to the
results of its data analysis to obtain “higher bound” figures. Further, we note the size of these additional
increments are not supported by any evidence.

The issue is further exacerbated by National Highways’ decision to use the top end of its range as its
preliminary recommendation “excluding risk” for the enhancements swimlane, rather than using the mid-
point as for the other two swimlanes. The rationale it gives for this is that “The inflationary pressures
experienced by the Enhancements and Capital Renewals swimlanes are expected to be similar”. Whilst we
understand the intuition behind this rationale, we consider that it is not aligned with the results of National
Highways’ own data analysis, which suggest different inflationary pressures for these two swimlanes.

Finally, we do not agree with the inclusion of an addition premium as a “risk provision” within input inflation
assumptions. We accept that within its overall budget National Highways will require a risk provision to
enable it to absorb cost shocks (not only those arising from unanticipated input price inflation, but also those
arising from other sources of risk as well). However, in our view such a risk provision should not be built
into the input inflation figures that National Highways uses, which should instead reflect a central expectation
of future input price inflation.

The aggregate effect of the above increments is that National Highways’ recommended figures for RIS3 are
substantially above the values that are supported by its analysis of historical data. We do not consider that
this is appropriate.

5.2.4 Approach to other cost categories

National Highways provides little evidence to support its input inflation assumptions for other cost areas
(PFI, electricity and staff).

In the case of PFl, National Highways states that these contracts are typically indexed to the RPl. Where
National Highways can demonstrate that these contracts are indexed to the RPI and there is no scope for it
to change the indexation arrangements, it would seem appropriate to use RPI forecasts for these costs.
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Given that electricity prices are very high during 2022/23, we consider that it is implausible for National
Highways to suggest that they will continue to increase further from their 2022/23 level throughout RP3. It
would be more appropriate to assume that electricity prices come back down from their current level as the
economy moves out of the current inflationary crisis.

We present our own analysis of input prices for electricity and staff later in this chapter.

5.3 Our proposed framework

Our analytical framework is designed to assess whether there are any RPEs that are material, not already
captured in CPI, and outside management control.8’ The aim is to identify those cost categories for which
there may be a case for providing an RPE allowance.

Ideally, we would wish to use the following three assessment criteria:

I. Is there a significant likelihood that the value of the wedge between the input price and CPI will differ
substantially from zero over the control period? We assess cost categories against this criterion by
analysing whether the historical wedges between relevant input prices for that cost category and CPl are
statistically significantly different from zero.88 We also consider forward-looking evidence from forecast
data where available, and recognise that prices for some inputs (e.g. electricity) may come down in the
future from their current elevated levels. If this criterion is passed then there may be a case for an RPE
allowance if other criteria are also met.

2. Are there sufficient and convincing reasons to think that CPI does not adequately capture the input price?
To assess cost items against this criterion, we would ideally compare the share of a cost item in
expenditure with the share of the most comparable cost item(s) in the CPI basket. The logic is that if the
share of a cost item in the company’s cost base is similar to the share of that cost item in CPI, then CPI
inflation should already capture any input price inflation for that cost category.

3. Is the input price and exposure to that input price outside management control for the duration of the
control period? This criterion asks whether the regulated company’s management could make changes
to mitigate the risk of RPEs for different cost items.

Ideally, in addition to assessing cost categories against the above three criteria, we would also give some
attention to the materiality of cost categories in our RPEs assessment. Drawing on regulatory precedents,
we consider that it is disproportionate to apply an RPE allowance for cost categories that account for less
than 5 per cent of the cost base. We consider that an RPE allowance should only be applied for cost categories
accounting for between 5 and 10 per cent of costs if there is very strong evidence of a material wedge
between input price inflation for that cost category and CPI inflation.

Unfortunately, due to data limitations criteria 2 and 3 and the materiality test could not be applied to our
review of National Highways’ approach. Hence, our analysis is based on applying criterion | on its own.

In the following assessment, we apply criterion | to the cost categories used by National Highways (with the
exception of PFl costs), namely: staff, enhancements, capital renewals, maintenance, and electricity. In our
analysis, we have analysed a number of input price indices that we consider to be relevant for each of the
cost categories.

8 This framework is an adaptation of the framework we applied to water companies’ costs at PR19. See Europe
Economics (2019), ‘Real Price Effects and Frontier Shift — Final Assessment and Response to Company
Representations’ [online]

8  This is done by applying a t-test of statistical significance to the wedge, using a significance level of 95 per cent.
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5.4 Our RPEs assessment

In this section, we assess each cost category in turn against criterion | in our proposed RPE framework. In
each case, we set out the evidence that we use in assessing the cost item against the criterion, and conclude
by stating whether the criterion is passed or failed. A table at the end of the section summarises the results
of this analysis.

5.4.1 Staff pay

In this section we use our RPE framework to determine whether or not there is compelling evidence that
efficient wage rates for National Highways staff change at a different rate from CPI.

We have analysed wage indices for the period 2012-22 for specific occupational categories published by the
ONS as parts of its Annual Survey of Hours and Earnings (ASHE) dataset. We consider the three occupational
categories selected (“Professional Occupations”, “Skilled Trades” and “Process, plant and machine
operatives”) to be likely to capture a significant portion of National Highways’ staff base. We have also
considered the evidence on whole-economy wage inflation from the ONS Average Weekly Earnings (AWE)
dataset.

There is moderate correlation between the Skilled Trade index and CPI and between the Process, Plant and
Machine Operatives index and CPl (0.51). There is no strong evidence of correlation between the
Professional Occupations index and CPI (0.23) or between the AWE index and CPI (0.18).

Is the expected value of the wedge between the input price and CPI materially different from zero?

To assess staff costs against this criterion, we consider evidence on the relationship between movements in
wage rates and movements in CPl. We have considered evidence on general wage inflation and on
occupation-specific wage inflation.

Figure 5.1 presents the annual growth rates for the three wage indices and CPl. Wage data for 2020-22 are
likely to have been distorted by reduced wages during the furlough scheme and the subsequent rebound in
wages when the furlough scheme came to an end.8? As a result, we have excluded data from 2020 and 2021
from our wedge analysis.

8 This distortion to earnings growth data during 2020 and 2021 is acknowledged by the ONS in the following article:
How furlough and changes in the employee workforce have affected earnings gsrowth during the coronavirus
(COVID-19) pandemic, UK: 2020 to 2021 - Office for National Statistics (ons.gov.uk)
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Figure 5.1: Growth rates of occupation-specific ASHE indices and CPI (2012-2022)
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Source: ONS data

The average wedge between changes in the Professional Occupations index and changes in CPl over the
period 201 1-2019 is -0.4 per cent, though the wedge is not statistically significantly different from zero at the
5 per cent significance level.?0 The Skilled Trades — CPI wedge is 0.1 per cent while the Process, Plant and
Machine Operatives — CPl wedge is 0.3 per cent, and in both cases the wedge is not significantly different
from zero in statistical terms. Therefore, the occupation-specific wage evidence does not indicate there is a
material wedge between wage inflation and CPI.

As well as considering occupation-specific evidence, we consider if there is evidence that general wage
inflation differs from CPI. To do this, we compare historical data on whole economy wages from the ONS
Average Weekly Earnings (AWE) dataset with CPl over the period 2001-2022. The AWE Total Pay index
measures growth in weekly nominal total pay (i.e. inclusive of bonuses) in Great Britain. As shown in Figure
5.2, changes in CPI are not a reliable predictor of changes in whole economy wages. The figure also shows
that the AWE index is affected by the furlough scheme in 2020 and 2021, as noted by the ONS.?! Therefore,
our wedge analysis excludes data from those years.

*® We perform a two-tailed t-test on the wedge to assess whether it is significantly different from zero. All statistical

significance tests in this report are carried out at the 5 per cent significance level.
How furlough and changes in the employee workforce have affected earnings gsrowth during the coronavirus
(COVID-19) pandemic, UK: 2020 to 2021 - Office for National Statistics (ons.gov.uk)
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Figure 5.2: Growth rates of AWE Total Pay index and CPI (2001-2022)
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While there is evidence of a wedge between wage inflation and CPI prior to the 2008 financial crisis, in the
years since then the wedge has not been significantly different from zero. Table 5.3 presents the average
wedge between the growth of the two indices over various time periods. Over the full historical period
(2001-2019), there is a positive wedge between the changes in the AWE index and changes in CPI of 0.8 per
cent, but it is not statistically significant at the 5 per cent level. If the dataset is restricted to data from after
the 2008 financial crisis (2010-2019), the wedge between the AWE index and CPl is -0.1 per cent, and is not
statistically significant. Given the financial crisis represents a structural break in the UK economy and the UK
labour market, we place more weight on the wedge analysis that only uses post-2009 data (though the
conclusions from the wedge analysis are the same for either historical period). Therefore, the historical AWE
index data indicates that we should not expect a material difference between changes in whole economy
wages and changes in CPI.

Table 5.3: Average wedge between growth rates for AWE Total Pay index and CPI over different time
periods, with T-statistics

2001-2019 2010-2020
Average wedge (%) 0.8 -0.1
T-statistic 1.80 -0.17

Note: T-statistic refers to the two-tailed test that the average wedge is not significantly different from zero.

We have also analysed forecasts of wage inflation from OBR and the Bank of England, using the most recently
published forecasts from both. We have focused on forecasts for the years relevant to RP3: 2025 onwards.
The OBR forecasts for the relevant years are presented in Table 5.4. We have reported the forecast figures
for calendar years, but we recognise that National Highways would need to use figures for financial years (i.e.
I April to 31 March) in its analysis.

Table 5.4: OBR forecasts for CPl and nominal average earnings growth (%, 2025-2027)

2025 2026 2027
Nominal growth in average earnings (%) 1.7 1.9 2.7
CPI (%) -0.8 0.2 1.7
Real growth in average earnings (%) 2.5 1.7 1.0

Source: OBR Economic and Financial Outlook (November 2022)

The average wedge between the OBR’s forecast annual growth in CPl and the forecast annual growth in
earnings over the period 2025-2027 is |.4 per cent.
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The Bank of England’s latest forecast only extends out to 2025, providing only a single year’s forecast relevant
to RP3. The Bank’s forecast for 2025 is that CPl will be 0.5 per cent, while average earnings will grow 1.5 per
cent in nominal terms, implying a | per cent real rise in real earnings. This is significantly lower than the
OBR’s forecast wedge for 2025 (2.5 per cent) but still indicates that there is an expectation of a positive
wedge between wage inflation and CPI.

Overall, the evidence for a labour RPE for National Highways is mixed. The historical evidence suggests that
there is not a material wedge between CPl and wage inflation, but the forecast data suggests there will be a
material wedge in the initial years of RP3. Therefore, whether or not the criterion is passed depends on the
weight given to OBR forecasts.

Historically, however, OBR forecasts of CPl and earnings growth have been unreliable. This is clear from
Figure 5.3, which plots historical OBR earnings growth forecasts against outturn earnings growth and shows
that OBR has had a general tendency to overestimate earnings growth in its forecasts. For example, OBR’s
forecasts for 2014 earnings growth made in 2010 and 2011 were 2.4 and 2.3 per cent higher, respectively,
than outturn earnings growth in 2014. (OBR forecasts underestimated earnings growth in 2021, but that may
largely reflect the rebound in earnings following the end of the furlough scheme.)

Figure 5.3: OBR average earnings growth forecasts versus actual outturn earnings growth (2011-2021)
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Source: Various OBR sources. Forecasts are taken from the OBR Autumn/Winter Economic and Fiscal Outlook for each year, with the exception of
2019 where only a March outlook was published.
Further, as discussed in Section 3, the OBR’s November forecast was based on the market-implied path of
interest rates, even though the Bank of England made clear at the time that it did not consider it would need
to raise interest rates by as much as the market was then assuming. This suggests that CPI inflation may not
be pushed down as much as suggested by the OBR forecast, and hence it is unclear that the wedge between
earnings growth and CPI inflation implied by the OBR forecasts will materialise.

The market-implied peak in interest rates has fallen since November, and the Bank of England is no longer
suggesting that the market is out of line. This suggests that future forecasts of CPl and wage inflation by the
OBR and the Bank of England that employ the market-implied path of interest rates may be more reliable.
The February 2023 forecasts from the Bank of England suggest a smaller wedge than the November 2022
OBR forecasts, though the Bank’s forecast only cover the first year of RP3. Hence, we would advise ORR to
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wait for updated official forecasts from the OBR before reaching a final view on whether an RPE should be
allowed for labour.

Whether the criterion is passed or failed depends on how much weight is given to OBR
forecasts.

5.4.2 Enhancements

For the enhancements swimlane, we have analysed five indices. We have analysed the two input price indices
referenced by National Highways in its RIS3 inflation slide pack, namely the ONS Implied Output Price index
(IOPI) for “Infrastructure New Work” and the “BCIS Road Cost index”, which we have assumed refers to
the BCIS Resource Cost Index of Road Construction: Combined (ROCOS). Additionally, we have analysed
three indices we consider relevant to the enhancements swimlane; the BCIS Tender Price Index of Road
Construction (ROADCON), the BCIS Resource Cost Index of Infrastructure: Combined (FOCOS) and the
ONS Construction Output Price Index (COPI) for “Infrastructure New Work”.

Movements in the indices analysed are all positively correlated with movements in CPI, to varying degrees.
The correlation coefficients are presented in Table 5.5.

Table 5.5: Correlation between movements in input price indices and CPI

oNs _ 1op] BCIS ROCOS BCIS FOCOS BCIS ONS _ COPI
(2011-2021) Combined Combined ROADCON New Work
(2000-2021)  (2000-2021)  (2000-2021)  (2014-2021)
SEGEEIIL g e 0.56 0.52 0.39 0.33

coefficient

Is the expected value of the wedge between the input price and CPI materially different from zero?

To assess enhancements costs against this criterion, we consider evidence on the historical wedge between
growth in the five input indices discussed above and CPI inflation.

There is a statistically significant wedge between changes in the FOCOS index and changes in CPI of 1.6 per
cent for the period 2000-2020, with a corresponding CAGR wedge of |.6 per cent. For the ONS COPI “New
work, infrastructure”, we do not find a statistically significant wedge between changes in the index and
changes in CPI for the period 2014-2021 or the period 2014-2020. We note that the data period available
does not cover a full economic cycle.

There is mixed evidence from the BCIS ROCOS index on whether there is a material wedge between changes
in enhancement costs and CPI. For the period 2000-2020, the average wedge between changes in ROCOS
and changes in CPl is 2.2 per cent, which is statistically significant, with a corresponding CAGR wedge of 2.0
per cent. However, using the data period 201 1-2020, which closely follows the period used by National
Highways (January 2011 — July 2021), the average wedge is -0.1 per cent, and is not statistically significant.
Our preference is to place more weight on the evidence that covers the entire historical data period up to
2020, as we see no particular reason to exclude data from before 201 1. Therefore, the existence of a
statistically significant wedge between the ROCOS index and CPI is sensitive to the historical data period
analysed.

The evidence from the ONS IOPI for “new work, infrastructure” also suggests that there is a material wedge
between changes in enhancement costs and CPI, though a smaller wedge than suggested by the ROCOS
index. The IOPI dataset only covers the period 2010-2022. The average wedge between annual changes in
the IOPI and annual changes in CPIl over the period 2011-2020 is 0.9 per cent, which is statistically significant,
with a corresponding CAGR wedge of 0.9 per cent. Therefore, the evidence from the ONS IOPI indicates
there is a material wedge. The wedge estimated is smaller than the wedge estimated for the ROCOS index,
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but nonetheless the IOPlI data adds to the evidence that the expected value of the wedge between
enhancement cost inflation and CPI is materially different from zero.

Finally, the evidence from the ROADCON tender price index indicates that there is not a material wedge
between changes in enhancement costs and CPI, though we have previously outlined the shortcomings we
consider that TPIs suffer from. For the period 2000-2020, the average wedge between changes in the
ROADCON index and changes in CPl was 0.8 per cent, but this is not statistically significant.

Overall, there is conflicting evidence on the existence of a material wedge between enhancement cost
inflation and CPI. The data from two of the indices (ONS COPI and ROADCON TPI) suggests that there is
not a material wedge. The ROCOS index gives mixed evidence of a material wedge — we estimate a
statistically significant wedge for 2000-2020, but no wedge for 201 1-2020, National Highways’ period of
analysis. The ROCOS index and the ONS IOPI index both provide evidence of a material wedge. On balance,
we consider the evidence is sufficient to pass the criterion. National Highways’ analysis indicates that its
estimated enhancements inflation is driven by the wedge for the ONS IOPI, to which many of its enhancement
costs are contractually linked. Given the evidence from the ONS IOPI indicates that there is a material wedge,
and the evidence from the other indices is conflicting, we consider that there is a case for an RPE for
enhancements.

Criterion passed.

5.4.3 Capital Renewals

For the capital renewals swimlane, we have analysed five indices. Four of these indices are referenced by
National Highways in its RIS3 inflation slide pack — BCIS Renewals and Construction Works index, BCIS
Bitumen index, BCIS Machine Surfacing index and the ONS AWE index for Professional, Scientific and
Technical Activities. We have also analysed the ONS COPI for “Non-housing repair and maintenance”.

Movements in the BCIS indices are positively correlated with movements in CPl over the period 2010-2021,
to varying degrees. The coefficient for the Renewals and Construction Work index is 0.77. The coefficient
for the Bitumen index is 0.53. The coefficient for the Machine Surfacing index is 0.84.

The ONS COPI index for “Non-housing repair and maintenance” is also positively correlated with CPI, with
a coefficient for the period 2014-2021 of 0.72. The ONS AWE index for Professional, Scientific and Technical
Activities is not correlated with CPI, with a coefficient of 0.05 for the period 2000-2021.

Is the expected value of the wedge between the input price and CPI materially different from zero?

To assess capital renewals costs against this criterion, we consider evidence on the historical wedge between
growth in the five input indices discussed above and CPI inflation.

The ONS COPI for “Non-housing repair and maintenance” was analysed, finding that the wedge between
changes in the ONS COPI and CPI, over the periods 2014-2021 and 2014-2020, is not statistically significant.
We note that the data period available does not cover a full economic cycle.

The BCIS Renewals and Construction Works index, the BCIS Bitumen index and the BCIS Machine Surfacing
index do not provide any evidence of a statistically significant wedge between capital renewals costs and CPI.
The historical data for all three indices cover the period 2010-2022. We have estimated annual growth rate
wedges relative to CPI for all three indices over the periods 2010-2022, 2010-2021 and 2010-2020 (see Table
5.6). In all three cases, for all three indices, the wedges estimated are not statistically significant. This indicates
that there is not a wedge for capital renewals costs.
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Table 5.6: Average wedge between BCIS indices and CPl when excluding and including 2022 data (%)

Excluding 2022 and Excluding only 2022 Including 2022 and

2021 data data 2021 data
Renewals and Construction 0.0 0.1 0.5
Bitumen 4.0 4.5 6.3
Machine Surfacing 0.1 0.2 1.3

* represents statistically significant wedges. Figures without a * are not statistically significant.

We have further investigated bitumen price inflation, as the BCIS Bitumen index is the main driver of the 1.0
per cent wedge National Highways estimated for maintenance. While there are no independent forecasts of
bitumen prices, the price of bitumen is likely to be linked to the price of oil. Oil price inflation was high in
2022 due to the current energy crisis caused by the conflict between Russia and Ukraine. It is likely that this
“Ukraine effect” is temporary and that when the energy crisis unwinds, the price of oil will trend downwards.
This means that oil prices, and potentially oil-linked bitumen prices, will fall in real terms during RP3.

To investigate this possibility, we have analysed independent forecasts of retail industrial oil prices produced
by BEIS. The forecasts are for the real price per litre of oil for industrial consumers, and cover three possible
scenarios; low, central and high. As the forecasts are for real prices, the wedge between oil price inflation
and CPI for each scenario can be inferred from the growth rate of the forecast prices, which we report in
Table 5.7.

Table 5.7: BEIS oil price projections for high, central and low scenarios (2021 prices)

Oil price (real 2021 pllitre) Percentage change (%)

Low Central High Low Central High
2025 423 62.4 96.4 1.7 -33 -11.6
2026 428 59.5 84.4 1.2 -4.6 -12.4
2027 44.5 61.2 86.1 4.0 2.9 2.0
2028 45.2 63.1 87.9 1.6 3.1 2.1
2029 45.8 64.3 89.7 1.3 1.9 2.0
2030 46.4 66 90.8 1.3 2.6 1.2
Average percentage change 2025-2030 1.8 0.4 -2.8

Source: BEIS data (January 2023), Europe Economics analysis

As shown in the table, there is uncertainty about the direction of oil price change over the RP3 period. The
low scenario projections imply a positive average wedge of |.8 per cent, while the high scenario projections
imply a negative average wedge of 2.8 per cent. The central scenario implies a small positive wedge of 0.4 per
cent. This uncertainty around the future direction of oil price growth means there is likely to also be
uncertainty around the future direction of bitumen price growth. This uncertainty, coupled with a lack of a
statistically significant historical wedge between bitumen price movements and CPl, indicates that a

reasonable assumption for bitumen price inflation over RP3 would be that it is not materially different from
CPIL.

The ONS AWVE for Professional, Scientific and Technical Activities provides no evidence of a material wedge.
As with previous wage inflation analysis, we exclude data from the years after 2019 due to the impacts of the
furlough scheme on the data. For the period 2001-2019, the average wedge between changes in the ONS
AWE index and CPI is 0.8 per cent, and this wedge is not statistically significant. If, as with our analysis of
other AWE indices, the data period is restricted to the years since the 2008 financial crisis (i.e. 2010-2019),
the average wedge is negative (-0.4 per cent) and statistically insignificant.

Overall, there is no evidence of a material wedge between capital renewals inflation and CPI on the basis of
the data analysis. None of the indices we have analysed have indicated that the expected value of the wedge
between the input price and CPI is materially different from zero.
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Criterion failed on the basis of data analysis, although ORR has the option of using the same
conclusion reached for criterion | for enhancements if the two swimlanes are considered
intuitively similar.

5.4.4 Maintenance

For the maintenance swimlane, we have analysed four indices. The first is the BCIS Routine, Cyclic and Time
Charge Works index referenced by National Highways in its RIS3 inflation slide pack. We have also analysed
three ONS indices. We have analysed the ONS PPI for “Repair & Maintenance Services of Other Transport
Equipment” (hereafter “Repair and Maintenance”) and the ONS PPl for “Repair and Installation Services of
Machinery and Equipment for Domestic Market” (hereafter “Repair and Installation”). We also include the
ONS CORPI for “Non-housing repair and maintenance”, which was also included in the capital renewals
swimlane, as we think the index is relevant to both swimlanes.

Movements in the ONS PPIs are not strongly correlated with movements in CPl. Movements in the ONS
COPI for “Non-housing repair and maintenance” are positively correlated with movements in CPI, with a
coefficient for the period 2014-2021 of 0.72. The BCIS Routine, Cyclic and Time Charge Works index is
moderately positively correlated with CPI, with a coefficient of 0.49.

Is the expected value of the wedge between the input price and CPI materially different from zero?

To assess maintenance costs against this criterion, we consider evidence on the historical wedge between
growth in the five input indices discussed above and CPI inflation.

The BCIS Routine, Cyclic and Time Charge Works index, which covers the period 2010-2022, does not
provide any evidence of a material wedge between maintenance price inflation and CPIl. The average wedge
between changes in the BCIS index and CPI for the period 2010-2020 is -0.1 per cent, and this is not
statistically significant.

Analysis of changes in the ONS PPl “Repair and Maintenance Services of Other Transport Equipment”
(hereafter “Repair and Maintenance”) provides some evidence of a positive wedge between changes in plant
costs and changes in CPl. The historical dataset analysed for Repair and Maintenance covers the period
January 2000 — October 2020 (the ONS has not published any more up-to-date data for this series). The
average wedge between annual growth in the Repair and Maintenance index and CPI growth over that period
is 2.4 per cent, and it is statistically significant. The wedge between the CAGR for Repair and Maintenance
and the CAGR for CPI for the same period is 2.3 per cent.

However, this conclusion is reliant on the inclusion of data that appears to be impacted by the global financial
crisis. As shown in the highlighted section of Figure 5.4, the Repair and Maintenance index had extremely
volatile growth rates in 2009 and 2010 (ranging from 45 per cent to minus |3 per cent), which appear atypical
and potentially implausible. The growth rate then reverts back from 2011 to around its pre-2009 level.
Excluding data from 2009 and 2010 from the analysis, we estimate a statistically insignificant average wedge
of 1.4 per cent.
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Figure 5.4: 12-month growth rate for ONS Repair and Maintenance Index (2000-2020)
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Analysis of the two other ONS indices does not provide any evidence of a positive wedge between plant cost
inflation and CPIl. The average wedge between annual growth in the Machinery and Equipment PPl and annual
growth in CPl is -0.3 per cent over the period 2000-2020, but this is not statistically significant. The average
wedge between annual growth in the Repair and Installation of Machinery and Equipment PPl and annual
growth in CPl is 0.5 per cent over the period 2000-2020, and is not statistically different from zero. In both
cases, the analysis indicates that there is not a material wedge between plant cost inflation and CPI.

Two of the indices analysed for this category (Machinery and Equipment PPl and Repair and Installation of
Machinery and Equipment PPI) are available up to 2022. We have excluded 2022 and 202I data from our
wedge analysis on the basis that 2022 and the latter half of 2021 have been atypical years macroeconomically.
However, we have tested the sensitivity of our results to the inclusion of 2022 and 2021 data. In the table
below, we compare the wedge estimates when 2022 and 2021 data is excluded/included. As shown, our
conclusions our not impacted by the inclusion of 2022 and 2021 data.

Table 5.8: Average wedge between ONS indices and CPIl when excluding and including 2021 and 2022
data (%)

Excluding 2022 and Excluding only 2022 Including 2022

Index 2021 data data and 2021 data
ONS Machinery and Equipment PPl -0.3 -0.3 -0.2
ONS Repair and Installation of 05 03 ol

Machinery and Equipment PPI

* represents statistically significant wedges. Figures without a * are not statistically significant.

Overall, there is no evidence for a material wedge between maintenance price inflation and CPl. None of the
indices we have analysed have indicated that the expected value of the wedge between the input price and
CPI is materially different from zero.

Criterion Failed.
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5.4.5 Electricity

To assess movements in electricity prices, we have analysed historical data from the Department of Business,
Energy and Industrial Strategy (BEIS) on energy prices for non-domestic customers.?2 This dataset contains
the prices of fuels purchased by non-domestic customers in the UK. We have analysed the price series for
electricity purchased by “extra large” customers excluding the Climate Change Levy for the period 2007-
2021. We have excluded outturn data from 2022 given the high volatility in energy prices this year, driven by
the conflict in Ukraine, which is unlikely to be representative of typical energy price movements. We have
also analysed forecasts of energy prices, published by BEIS, as we do not consider that past movements in
electricity prices are necessarily a reliable predictor of how electricity prices will move during RP3 as the
inflationary spike in energy prices resulting from the Ukraine conflict unwinds.

We find evidence of weak positive correlation between movements in electricity prices and movements in
CPI, with a correlation coefficient of 0.34 for the period 2007-2021.

Is the expected value of the wedge between the input price and CPI materially different from zero?

The average wedge between changes in electricity prices and changes in CPI over the period 2007-2020 was
4.6 per cent, and it is statistically significant. The corresponding CAGR wedge for the period is 4.4 per cent.
Therefore, there is evidence from the historical data of a substantial wedge between electricity price
movements and CPl movements.

Changes in electricity prices in the RP3 period are unlikely to be predicted by historical changes in electricity
prices. While we observe a positive wedge over the period before 2021, the conflict in Ukraine led to an
enormous spike in energy prices in 2022. By 2025, the start of RP3, this “Ukraine effect” on energy prices is
likely to have started to unwind and energy prices are likely to fall in real terms over the period of RP3. To
illustrate this point, we have analysed electricity price forecasts published by BEIS in January 2023.93 The table
below shows that electricity prices are forecast to fall in real terms on average over the course of RP3 in all
three scenarios, ranging from an average annual fall of 2.3 per cent in the low scenario to an average annual
fall of 14.2 per cent in the high scenario.

Table 5.9: BEIS electricity price projections for high, central and low scenarios (2021 prices)

Electricity price (real 2021 p/kWh) Percentage change (%)

Low Central High Low Central High
2025 10.5 1.9 14.9 -8.8 -43.3 -69.9
2026 10.2 1.3 13.0 -2.4 -4.4 -13.0
2027 10.1 1.2 12.8 -1.3 -1.3 -1.3
2028 9.9 10.9 12.5 -2.3 -2.3 -2.3
2029 10.0 1.1 12.7 1.4 1.4 1.4
2030 10.0 1.1 12.7 -0.4 -0.4 -0.4
Average percentage change 2025-2030 -2.3 -8.4 -14.2

Source: BEIS data (January 2023), Europe Economics analysis

The evidence from BEIS forecasts indicates a negative RPE is likely for electricity over RP3. Assuming that
the high prices for electricity in 2023/24 will be covered by forecast RP2 exit costs, this negative wedge
should be accounted for when setting funding allowances. We consider that evidence from the BEIS forecast
supersedes the evidence of a positive wedge from the historical BEIS data, because historical price movements
are not representative of how electricity prices are likely to change in RP3.

Criterion passed (for a negative RPE)

2 BEIS (2022) ‘Gas and electricity prices in the non-domestic sector’ [online].
3 BEIS (2023) “Green Book supplementary guidance: valuation of energy use and greenhouse gas emissions for
appraisal” Data table 4 [online]
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5.4.6 Summary of our RPEs assessment

The results of our assessment against criterion | are shown in Table 5.10.

Table 5.10: Summary of RPEs assessment

Cost category / swimlane Conclusion on criterion |
Staff Depends on weight placed on OBR forecasts
Enhancements Pass

Fail on the basis of data analysis, although ORR has the option
Capital renewals of using the same conclusion reached for enhancements if the

two swimlanes are considered intuitively similar

Maintenance Fail
Electricity Pass (for a negative RPE)

5.4.7 National Highways’ interim assumption

In this section we assess the interim input price inflation assumptions provided by National Highways (see
section 5.1.2).  We have derived the real input price inflation assumptions implied by National Highways’
interim assumptions by taking the difference between the nominal inflation assumptions and the OBR’s most
recent forecast for CPI, which is available for each financial year up to and including 2027/28.%4 For the final
two years of RP3 we have assumed CPI will be at the target rate of 2 per cent. The implied RPEs are presented
in the table below.

Table 5.11: Implied real price effects derived from National Highways’ interim assumptions (%)

21/22  22/23 23/24 24/25 25/26 26/27 27/28 28/29 29/30

Construction 4.0 1.7 3.0 4.0 22 1.2 1.0 1.0
Business Costs 3.3 1.0 23 3.3 1.5 0.5 0.3 0.3
Ops-Maintenance 525; 3.5 1.2 2.5 3.5 1.7 0.7 0.5 0.5
Electricity 89.9 2.7 4.0 5.0 3.2 22 2.0 2.0
Staff Pay -5.1 -2.5 3.0 4.0 22 1.2 1.0 1.0

Sources: National Highways RIS3 RFI006; OBR Economic and Fiscal Outlook November 2022; Europe Economics calculations

The years of most interest are the final five columns of the table, as these relate to the years that RP3 covers.
We will now comment on the RPE assumptions for each cost category.

National Highways’ RPE assumptions for “construction”, which we understand to cover both enhancements
and renewals, are too high. We note that National Highways’ analysis of historical data justifies a wedge of
only 0.75 per cent per annum for enhancements and our data analysis suggests a zero wedge for renewals
(although we recognise ORR could assume a wedge of 0.75 per cent per annum if renewals is deemed to be
intuitively similar to enhancements). The assumed RPE of 4.0 per cent for 2025/26 is particularly high.
Nonetheless, our assessment for the enhancements swimlane found evidence that ORR should expect a
positive wedge between enhancement price inflation and CPI, and hence we agree that a positive RPE should
be assumed for enhancements.

We cannot comment on National Highways’ RPE assumptions for the “business costs” category as it is not
clear what this category refers to, or what evidence the RPE assumptions is based on.

9 See Table A.3 in the November 2022 Economic and Fiscal Outlook
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We do not consider National Highways’ RPE assumptions for “Ops-maintenance”, which we equate to the
maintenance swimlane, to be reasonable. National Highways is assuming an average annual RPE of |.4 per
cent for “ops-maintenance” for the RP3. We have found no evidence of a material wedge between
maintenance price inflation and CPI, and therefore would not recommend that an RPE is applied to this cost
category.

National Highways’ RPE assumptions for electricity are not reasonable. As discussed, there is a strong
likelihood that there will be a negative RPE for electricity during RP3 as the impact of the Ukraine conflict on
energy prices unwinds. It is not reasonable to assume that the real price of electricity will continue to rise
when the main underlying cause of the large price increases in 2022 subsides, as is likely to be the case by
the start of RP3. Our view is shared by BEIS, based on its most recent forecasts of real electricity prices.

National Highways’ RPE assumptions for staff costs from for the final three years of RP3 are reasonable if
weight is placed on OBR forecasts, but its RPE assumptions for the first two years of RP3 are too high. As
discussed in the staff costs section, there is evidence from OBR and Bank of England forecasts that ORR
should expect an RPE for staff costs during RP3, though we advise a degree of caution when considering OBR
forecasts based on the historical accuracy of its forecasts. The RPE assumptions that National Highways has
made for the final three years are roughly in line with the average wedge between wage inflation forecasts
and CPI forecasts, though it is difficult to comment on the final two years of RP3 given wage inflation forecasts
only extend out to 2028. The RPE of 2.2 per cent for 2026/27 is higher than the wedge implied by the
economy wide forecasts, and hence should be reduced. The RPE assumption of 4 per cent for 2025/26 is far
higher than any independent forecasts anticipate, and is therefore not reasonable.

5.5 RPE recommendations for National Highways

Our criterion | results provide a basis for identifying an appropriate level of RPEs for National Highways.
The table below displays our recommended RPE figures for each National Highways cost swimlane and for
other cost categories (PFl, electricity and staff).

Table 5.12: Recommended RPEs for National Highways in RP3

Cost category Recommended RPE for RP3 (%)
Enhancement 0.75
Capital Renewals 0 (0.75%)
Maintenance 0
PFI Check contracts are indexed to RPI; if so, use future OBR estimates for RPI inflation
Hries Use latest central scenario of electricity price projections from BEIS
(which we calculate to be —8.4 per cent per annum on average over RP3)
Staff If weight placed on OBR estimates, use future OBR estimates for growth in average earnings

If instead rely on historical data, assume zero

Europe Economics analysis. * Our recommendation is for an RPE of zero; but ORR has the option of using the same RPE as for enhancements on the
basis of its understanding of the swimlane. Please refer to the main text.

For enhancement, our analysis confirms the existence of a positive RPE, and hence we recommend using the
RPE of 0.75 that National Highways calculated in its analysis of historical data (but without adding the further
increments that National Highways proposed to add on top).

For capital renewals, our analysis suggests there is insufficient evidence of a positive wedge between input
prices and CPl, so we recommend an RPE of zero. The positive RPE identified in National Highways’ analysis
of historical data was driven by bitumen prices, but given the volatility of this data series the wedge relative
to CPI did not pass a test of statistical significance, and forward-looking evidence from BEIS forecasts of retail
industrial oil prices shows there is uncertainty as to whether oil prices will go up or down during RP3. ORR
has the option to use the recommended RPE for enhancements on the basis of its understanding that the
two swimlanes involve similar expenditures — but this is not our recommendation.
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For maintenance, our analysis suggests there is insufficient evidence of a wedge between input prices and CPI,
so we recommend an RPE of zero.

For PFl, we recommend that ORR checks that these contracts are indexed using RPL. If this is confirmed,
then we would recommend using future OBR forecasts of RPI inflation for this cost area.

For electricity, our criterion | analysis identified a negative wedge of -8.4 per cent (based on the central BEIS
forecast for years covered by RP3).

For staff, if weight is placed on OBR forecasts, our recommendation is to use the wedge implied by future
OBR forecasts for average earnings growth and CPI. If future OBR forecasts do not cover all the years of
RP3, then a reasonable approach to the years not covered by the forecast would be to apply the average
wedge implied by the forecast for RP3 years that are available. If OBR forecasts are not used, then we
recommend an RPE of zero based on historical data on real wage growth since the financial crisis.

We did not receive from National Highways a breakdown of its costs into each swimlane. Consequently, we
cannot provide any illustrative calculation of the overall RPE for National Highways.
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6 Conclusions

This report has reviewed the inflation and input price methodology that National Highways intends to use in
the forthcoming control period.

We obtained information from National Highways, ORR, and public and proprietary data sources. We used
this information to review the approaches in the light of the current high-inflation, and highly uncertain,
environment, to form a view as to the appropriateness of the approach.

6.1 Approach to review

Our review was constrained owing to the difficulties of obtaining the relevant data. We note that National
Highways is at an early stage of its planning for RP3. This meant that we received from National Highways
both its working analysis for its approach to RP3 and its interim assumptions.

National Highways is proposing to use a CPI forecast with an adjustment for RPEs. After separating its cost
base into three “swimlanes” (enhancement, capital renewals and maintenance), its RPEs analysis proceeds in
four steps:

First, it identifies input price indices and associated weights that it considers to be a proxy for input price
inflation for each swimlane, and analyses historical data for these indices from January 201 | to July 2021.
National Highways considers this to offer a set of “lower bound” wedges.

Second, it adds a further wedge to its “lower bound” wedges to arrive at an upper bound.

Third, from the ranges of lower and upper bound wedges, it determines as a preliminary recommendation
the top end of the range for the enhancement wedge and the midpoint of the renewals and maintenance
ranges.

Fourth, a “risk provision” of 0.25 per cent is added to the preliminary recommendations.

Separate assumptions were applied to costs associated with Private Finance Initiatives, electricity and staff.

For step I, National Highways’ approach involves calculating blended indices for each swimlane, built from
combinations of individual indices, and then calculating the wedges between those blended series and inflation.

We further note that the size of the additions made in steps two and four does not appear to be supported
by any data analysis.

On the basis of our review, we analysed the evidence supporting RPEs in five cost categories: staff,
enhancements, capital renewals, maintenance and electricity. Specifically, for each we applied criterion | of
our RPEs framework:

Is the expected value of the wedge between the input price and CPl materially different from zero?

Statistical tests of significance were used to identify the materiality of the wedges.

0.2 Conclusions on whether RPEs are appropriate in each cost category

Whether staff costs qualify for an RPE depends crucially on whether reliance is placed on OBR forecasts of
CPI and wage inflation. The historical evidence suggests that there is not a material wedge between CPI and
wage inflation, but the forecast data suggests there will be a material wedge in the initial years of RP3.

For enhancements, there is conflicting evidence on the existence of a material wedge between enhancement
cost inflation and CPI. On the balance of evidence using a range of indices, we consider the evidence is
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sufficient to support a positive RPE. National Highways’ analysis indicates that its estimated enhancements
inflation is driven by the wedge for the ONS IOPI, to which many of its enhancement costs are contractually
linked. Given the evidence from the ONS IOPI indicates that there is a material wedge, and the evidence
from the other indices is conflicting, we consider that there is a case for an RPE for enhancements.

There is no basis for an RPE for capital renewals nor for maintenance. None of the indices we analysed
indicated that the expected value of the wedge between these input prices and CPI is materially different
from zero. However, ORR has the option of using the recommended RPE for enhancements in place of our
recommended RPE of zero for capital renewals on the basis of its understanding of the similarities between
these two swimlanes.

For electricity prices, we found that there is sufficient evidence to quality for a negative RPE.

For another category included in National Highways’ analysis, Private Finance Initiatives (PFl), we recommend
that ORR checks that these contracts are indexed using RPI. If this is confirmed, then we would recommend
using future OBR forecasts of RPI inflation for this cost area.
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Appendices

Appendix 1: Introduction to Case Studies

on Comparator Sectors

The following five appendices consist of case studies of sectors in which other regulators have analysed real
price effects. The sectors are:

o Energy in Great Britain

e Water in England and Wales

o Aviation — specifically Heathrow airport

o Telecommunications in the UK — specifically BT
e Water in Northern Ireland

For each sector, we first summarised the approach to input price inflation taken at the latest periodic reviews.
We then considered several questions to guide our analysis of the lessons that can be applied to the road
context:

I) Is the approach applicable to the road context?
2) s the approach sufficiently up-to-date?

3) Do we consider the approach to be valid?

4) What is the geographical coverage of the sector?
5) What is the overall relevance of the approach?
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Appendices

Appendix 2: Case Study on Energy in
Great Britain

This case study covers the approach taken to real price effects (RPEs) in the regulation of Great Britain’s
energy sector. Ofgem sets price controls for the gas and electricity network companies of Great Britain. One
aspect of Ofgem’s price controls is to estimate RPEs for network companies that reflect deviations between
input price inflation and general inflation over a control period.

Overview of Ofgem’s RPE approach

Ofgem’s approach to estimating and applying RPE’s has changed over the last 10 years. In this case study we
cover Ofgem’s RPE methodology for the following price controls:

o RIIO-T1 and GD|, the price control for the gas distribution, gas transmission and electricity transmission
networks for the period 2013-2021;

o RIIO-EDI, the price control for the electricity distribution network for the period 2015-2023;

o RIIO-T2 and GD2, the price control for the gas distribution, gas transmission and electricity transmission
networks for the period 2021-2026; and

o RIIO-ED2, the price control for the electricity distribution network for the period 2023-2028.

RIIO-T1 and GD1

RIO-TI and GDI were the first price controls Ofgem conducted under its RIIO (Revenue = Incentives +
Innovation + Outputs) model. The price controls covered the eight gas distribution networks (GDNs) in
Great Britain, National Grid Electricity Transmission (NGET) and National Grid Gas Transmission (NGGT)
for the eight-year period 2013-2021.%5

The allowed revenues Ofgem determined for RIIO-1 were indexed by RPI. To account for forecasted
differentials between RPI and input price inflation, Ofwat granted ex ante RPE allowances to the GDNs and
the transmission companies. RPEs were estimated for the following inputs:

o labour
e materials
e equipment and plant

Ofgem set RPEs by forecasting the real growth rate of its chosen indices. Ofgem made use of outturn data
(for later years of the existing price control period) and short-term independent forecasts where possible.
To forecast RPEs for the years of the control period where short-term forecasts were not available, Ofgem
used the real average historical annual growth rate for its chosen input price indices. To convert RPE
assumptions into a monetary allowance, the RPE forecasts were multiplied by the network companies’
expenditure allowances, which were set in 2009/10 prices.

% RIIO-TI: Final Proposals for National Grid Electricity Transmission and National Grid Gas (ofgem.gov.uk) and RIIO-
GD: Final Proposals
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Appendices

Labour

For labour, Ofgem estimated an RPE for 2011/12 using an unweighted average of indices for relevant
subsectors of the economy, based on actual outturn data for those indices in that year.?¢ The same indices
were also used to calculate the historical real average labour RPE using twenty years of historical data, which
was then applied for the years 2014/15 to 2020/21. The indices Ofgem used were:

ONS Average Weekly Earnings (AWE) private sector

ONS AWE construction

ONS AWE transport and storage

PAFI civil engineering?®’

British Electrotechnical and Allied Manufacturers Association (BEAMA) electrical engineering?8

For the years 2012/13 and 2013/14, Ofgem used HM Treasury’s consensus forecast for whole economy wage
growth as its labour RPE assumption. National Grid opposed this approach, arguing that the OBR private
sector wage forecast was a better proxy for expected wage growth for National Grid’s labour force.?
National Grid claimed that public sector wage growth was lagging private sector wage growth, and thus HM
Treasury’s consensus forecast was likely to understate network companies’ wage inflation.

Ofgem preferred HM Treasury’s consensus forecast because it represented a robust survey of forecasts as
opposed to the forecast of a single organisation (OBR), and because HM Treasury’s consensus forecast was
more up to date at the time of determination. Ofgem also felt that the difference in the impact on labour
RPEs of using the two forecasts was marginal. It found no evidence that a private sector wage forecast is a
better proxy for network companies than an all economy forecast.!00

Ofgem’s labour RPE assumptions for RIIO-T| and GDI are presented in Table 0.1.
Table 0.1 Labour RPEs for RIIO-T1 and GD 1 (year-on-year change, %)

Basis for Relevant subsector HMT’s consensus forecast Relevant subsector

RPE indices, outturn indices, historical
average

Period 2011/12 2012/13 2013/14 2014/15 - 2020/21

GDN -2.9 -0.8 -0.2 1.3

NGET -3.0 -0.8 -0.2 1.5

NGGT -2.9 -0.8 -0.2 1.5

Source: https://www.ofgem.gov.uk/sites/default/files/docs/2012/12/5_riiogd|_fp_rpe_decl2_0.pdf, Table |.4.

Non-labour (materials and equipment & plant)

For non-labour inputs, Ofgem incorporated outturn data for its chosen indices for the first six months of
2012/13 into its RPE assumptions, and assumed the same growth rate would hold for the rest of 2012/13.
The RPE assumptions for the remaining years of the control period were based on the long-term historical
average for the chosen indices. The chosen indices are given in Table 0.2.

0

6

RIIO-T1/GDI: Real price effects and ongoing efficiency appendix paragraph 2.8

Price adjustment formula index (PAFI) for labour published by Building Cost Information Service (BCIS).
This index was only included in the RPE assumption for NGET

RIIO-TI/GDI: Real price effects and ongoing efficiency appendix paragraph 2.14

19 RIIO-TI/GDI: Real price effects and ongoing efficiency appendix paragraph 2.19
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Table 0.2: Materials and equipment & plant indices used for RIIO-T| and GD1 (year-on-year change, %)

Long-term
2011/12 outturn 2012/13 outturn historical average
(basis for forecast
from 2013/14)

FOCUS RCl infrastructure materials 29 1.5 1.5
PAFI steel works 1.8 -7.7 1.7
PAFI plastic pipes -1.3 0.7 1.2
PAFI copper piping 4.4 -2.3 2.2
PAFI plant and road vehicles -2.9 -1.6 0.5
Machinery and equipment output PPI -1.6 -1.2 -0.9
Machinery and equipment input PPI -0.4 -3.2 -1.6

FOCUS RCl stands for the infrastructure resource cost index. PPl stands for the producer price index.

RIIO-ED1

RIIO-EDI is the current price control for the six electricity distribution companies in Great Britain (DNOs).
It covered the eight-year period 2015-2023. One of the six companies, Western Power Distribution (VWWPD),
was “fast-tracked” — Ofgem judged that its business plan showed sufficient value for customers and settled
WPD’s price control early in 2014. The final determinations for the five “slow-track” DNOs, including
Ofgem’s decision regarding RPEs, were published in late 2014.10!

Ofgem’s approach to RPEs for RIIO-ED | was largely similar to its approach for RIIO-T| and GDI, but there
were some changes. As for RIIO-T| and GD |, Ofgem granted DNOs ex ante RPE allowances to account for
the expected difference between input price inflation and RPI over the eight-year control period.

Ofgem set 2013/14 as a base year, using DNOs’ actual costs for that year. For 2014/15, Ofgem used available
outturn input price indices and RPI data to forecast RPEs. Where possible, RPEs for 2015/2016 were derived
from independent short-term forecasts (these were only available for labour). RPEs for the remaining years
were based on the historical real growth in relevant price indices. Ofgem also made an adjustment to RPEs
to account for the step-change in RPI in 2010 relative to underlying inflation.!02

RPEs were forecasted for the following inputs:

general labour

specialist labour

materials (opex and capex)
plant and equipment

Ofgem’s chosen indices for each input are given in the table below.

190 RIIO-ED | final determinations for the slow-track electricity distribution companies | Ofgem
192 RIIO-ED | expenditure assessment, paragraph 12.9 explains the adjustment process.
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Table 0.3: Ofgem’s input price indices for RIIO-ED | and estimated percentage growth rates

Cost category Source Index Historical Historical Real
series average growth
real rate 2014-
growth 15
rate
General labour ONS LNKY AEl private sector including 1990-2000 0.7 N/A
bonus
General labour ONS K54V AWE private sector including 2000-2014 0.7 -1.9
bonus
Specialist labour BEAMA  Electrical labour 1987-2014 1.6 1.7
*
Specialist labour BCIS 70/1 Labour and supervision in civil 1987-2014 1.1 -1.1
engineering
Capex materials BCIS 3/58 Copper pipes and accessories 1991-2014 1.7 -5.8
Capex materials BCIS 3/59 Aluminium pipes and accessories 1991-2014 0.3 -2.4
Capex materials BCIS 3/S3 Structural steelwork materials: 1991-2014 1.5 -4.4
civil engineering work
Opex materials BCIS FOCOS RCl infrastructure: materials  1990-2014 1.6 -0.7
Plant and equipment ONS K389 Machinery and equipment 1996-2014 -1.2 -1.2
output PPI
Plant and equipment  BCIS 70/2 Plant and road vehicles: providing 1987-2014  -0.2 -1.8

and maintaining
Source: RIIO-ED| expenditure assessment, Table 12.2. * A UK trade association for manufacturers.
For labour, both specialist and general, the RPEs for 2015/16 were based on HM Treasury’s consensus
forecast for Average Weekly Earnings for the whole economy, with an uplift of 0.15 per cent applied to
reflect the fact that DNOs are private sector employees.!93 For all other inputs, no short-term forecasts
were available so the 2015/16 RPEs were based on historical averages for the relevant indices.

CMA appeal

Two companies appealed Ofgem’s RIIO-ED | determination to the CMA, with one of the companies including
Ofgem’s RPE methodology in its grounds for appeal. The two companies were Northern Powergrid (a DNO)
and British Gas Trading (an electricity supplier).!%4 This section focuses on the appeal by Northern Powergrid,
as it was this appeal that specifically mentioned Ofgem’s RPE methodology.

Northern Powergrid’s (NPg) second ground of appeal concerned Ofgems’s approach to calculating RPEs,
specifically labour RPEs.!%5 NPg did not agree with Ofgem’s approach to labour RPEs for the year 2014/15.
The 2014/15 assumption was to be based on the outturn from actual price indices for general and specialist
labour for that year. NPG argued that:

Ofgem unnecessarily rejected data from DNOs’ own pay settlements for 2014/15, which were available
to Ofgem at the time of its decision.

The external indices Ofgem used had been affected by the recession to an extent that was not comparable
with the effect of the recession on the DNOs’ labour costs.

Ofgem preferred the external data sources over what NPg described as ‘manifestly more accurate data’
from DNO wage settlements, and in doing so Ofgem relied on arguments alleged to be entirely
speculative and unsubstantiated. NPg also argued that its workforce had more specialist labour specific

19 RIIO-ED| expenditure assessment, paragraph 12.6

104" CMA grants permission for electricity distribution network price controls appeals - GOV.UK (www.gov.uk)

195 Northern Powergrid (Northeast) Limited and Northern Powergrid (Yorkshire) plc v the Gas and Electricity Markets
Authority (publishing.service.gov.uk) p.76
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to the electrical engineering sector whereas the external indices (BEAMA and BCIS) had a greater focus
on manufacturing and construction activities.

o By not ‘reality-checking’ its results against DNOs’ actual pay settlements, Ofgem failed to take steps that
would have led a reasonable authority to question the output from its chosen approach.

NPg also argued that the basis of the 2015/16 calculation would also fail to reflect properly the labour cost
pressures faced by the DNOs, as the inadequacies of Ofgem’s method would apply equally to 2015/16, and
by the time its appeal was determined the pay settlements for 2015/16 would be available.!% NPg did not
challenge the approach for the forecasts for 2016/17 to 2022/23.

In response, Ofgem argued that that it would have been inappropriate for it to have relied on actual DNO
pay settlement data to determine labour RPEs.!%7 |t considered that RPEs should be set so as to represent
trends in efficient costs to provide incentives to DNOs to pursue cost efficiency in the absence of competitive
market forces, and that the purpose of RPEs was not to match DNOs’ actual costs. Ofgem argued that the
separation of ‘specialist’ labour provided an appropriate balance between identifying cost pressures from the
electricity sector yet not fully adopting actual pay data or indices heavily influenced by DNOs. NPg pushed
back on the point that it would be inappropriate to rely on actual DNO pay settlement data, arguing that it
had strong incentives to pursue efficient pay deals.!08

Ofgem also defended the robustness of its data sources. It contended that the indices adopted (ONS, BCIS,
and BEAMA) ‘constituted a range of reputable and appropriate data sources’.!? Ofgem’s position was broadly
supported by Citizens Advice in its submission as an interested third party. !0

The CMA supported Ofgem’s position. It acknowledged NPg’s argument that NPg had incentives to pursue
pay deals with its employees that were efficient at least relative to other DNOs. However, the CMA noted
that there are differences between the incentives from a relative process comparing a set of monopoly
companies and the workings of a competitive product market. The use of RPEs based on data outside the
industry is one way of introducing cost incentives at the industry level. The CMA shared Ofgem’s
unwillingness to accept assertions that DNO pay settlements are necessarily efficient compared with
companies operating in the wider labour market. The CMA also argued that pay awards are not the only
drivers of the annual change in employment costs since other factors (such as staff numbers and structure,
overtime pay and bonuses) will influence the outturn level.

NPg did not, in the CMA’s view, provide sufficient evidence for the CMA to conclude that Ofgem’s chosen
indices were the wrong indices to use. NPg had argued that Ofgem’s indices were not consistent with recent
DNO pay settlements and that DNOs were to some extent immune from the effects of the recession on
the wider labour market, providing evidence in the form of a report by Frontier Economics. The CMA did
not find that any of NPg’s supporting evidence addressed that core point that the DNOs should have been
able, on average, to manage labour cost inflation (as measured by RPEs) to a level comparable with other
industries.

The CMA also found that Ofgem was not obliged to “reality-check” its results against actual pay settlements.
The CMA agreed with Ofgem that this argument was essentially a reiteration of NPg’s arguments that actual
DNO pay settlements should have been used.

1% Northern Powergrid (Northeast) Limited and Northern Powergrid (Yorkshire) plc v the Gas and Electricity Markets

Authority (publishing.service.gov.uk) paragraph 5.1 |

Northern Powergrid (Northeast) Limited and Northern Powergrid (Yorkshire) plc v the Gas and Electricity Markets
Authority (publishing.service.gov.uk) paragraph 5.17

Northern Powergrid (Northeast) Limited and Northern Powergrid (Yorkshire) plc v the Gas and Electricity Markets
Authority (publishing.service.gov.uk) paragraph 5.22
https://www.gov.uk/cma-cases/energy-price-control-appeal-northern-powergrid#responses-to-the-notice-of-appeal
paragraph 195
https://www.gov.uk/cma-cases/energy-price-control-appeal-northern-powergrid#responses-to-the-notice-of-appeal
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As a result of the above conclusions, the CMA did not uphold NPg’s appeal.

RITO-T2 and GD2

The RIIO-2 price control period covers the 5-year period from 2021 to 2026 and covers gas and electricity
transmission, gas distribution, and the Electricity System Operator (ESO).

Ofgem’s approach to RPEs for RIIO-2 was significantly different from RIIO-1, a decision influenced by the fact
that the outturn value of the indices used to set RPEs for RIIO-T| and GDI were lower than the forecasts
Ofgem used when setting fixed ex ante allowances.!!! The result of this was that the RPE allowances became
a source of additional returns for the regulated companies during the RIIO-1 control period. Ofgem decided
to introduce RPE indexation for RIIO-2, such that RPE allowances would be updated annually during the
control period using the latest available figures for relevant indices, to manage the risk of inaccurate RPE

forecasts.!!2 Another key change was the use of CPIH, rather than RPI, as the measure of general inflation
for RIIO-2.113

Ofgem also introduced a materiality threshold for applying RPEs.!'4 This involved two tests in which an RPE
for a given cost category would be deemed material if it:

e made up at least 10 per cent of a company’s totex!!5; or
e made up at least 5 per cent of a company’s totex and the expected impact of real price movements in
the category represented at least 0.5 per cent of totex.

Based on this materiality assessment, Ofgem applied RPEs to the following cost categories:

o labour (general and specialist) for all companies;

e materials for all companies; and

o plant and equipment for one transmission company only (other company cost submissions did not pass
the materiality test for this cost category).

In terms of its chosen indices for these cost categories, Ofgem proposed to use the same indices as were
used for RIIO-1. Based on stakeholder responses to its draft determination, Ofgem ultimately made the
following adjustments to its choice of indices from RIIO-1I:

o “AWE: transport and storage” was removed on the basis it does not reflect a material portion of costs
for network companies.

o “BCIS 3/58 copper pipes and accessories” was removed on the basis it does not reflect a material portion
of costs for network companies.

o For electricity transmission, “BCIS 3/58 copper pipes and accessories” was replaced with BCIS
4/CE/EL/02 electrical engineering materials, which was identified as a more accurate measure of electricity
transmission’s material costs.

o The ONS “Machinery and Equipment” input PPl was removed on the basis that network company
machinery and equipment costs are more likely to reflect output producer prices, not input producer
prices.

" https://www.ofgem.gov.uk/sites/default/files/docs/2018/03/riio2_march_consultation_document_final_v|.pdf

paragraph 4.7.

https://www.ofgem.gov.uk/sites/default/files/docs/2018/03/riio2_march_consultation_document_final_v|.pdf

paragraph 6.28.

RIIO-2 Sector Specific Methodology — Core document (ofgem.gov.uk) p.132.

114 RIIO-2 Final Determinations - Core Document (REVISED) (ofgem.gov.uk) 7.51.

"5 For GDNs, the materiality assessment is based on a notional cost structure rather than the cost structure of each
individual GDN.

112

113
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Ofgem commissioned CEPA to forecast RPEs. CEPA’s approach was to produce forecasts for input price
indices (in nominal terms) and general inflation and to the combine those forecasts to determine forecasts
for RPE adjustments for each cost category.!'¢ In line with Ofgem’s previous approaches, where possible
independent forecasts for a given index were used, and the long-term historical average was applied where
independent forecasts were not available.

For economy wide inflation, CEPA used OBR’s forecast for CPl where available, without applying any
adjustment for the difference between CPl and CPIH.!!7 This was in order to align with Ofgem’s policy on
inflation indices and forecasts for RIIO-2. Beyond the years where OBR forecasts of CPl were available, CEPA
used the long-term historical average of CPIH as its forecast of general inflation.

Forecast RPEs were based on the unweighted average of the forecasted indices within each cost category,
net of general inflation. For labour, OBR’s forecasts for average earnings were used where available, which
was up to and including 2023/24.!18 Longer-term forecasts for labour RPEs were based on the historical
average for the selected subsector indices. All of the RPEs for materials and for plant and equipment were
based on the long-term average of the chosen indices.

RIIO-ED2

RIIO-ED2 is the price control for electricity distribution for the period April 2023-2028. Ofgem published its
final determinations for RIIO-ED2 on 30 November 2022, having published its draft determinations in June
2022.

For RIIO-ED2, Ofgem has opted to move away from fixed ex ante allowances for RPEs and instead intends
to use RPE indexation to mitigate forecast risk.!'? As with RIIO-T2 and GD2, Ofgem intends to include a
notional RPE allowance for DNOs to account for forecast differences between changes in CPIH and input
prices, along with within-period true-ups each year of the control period based on outturn indices. Ofgem
has also stated that it intends to set a high materiality threshold and high evidence bar for RPEs.

Ofgem’s draft and final determinations included papers by CEPA with its RPE methodology
recommendations,!20 which Ofgem has followed.!2! Prior to draft determination, the Energy Networks
Association (ENA), representing the DNOs, commissioned two reports by NERA on RPEs for RIIO-ED2.122
NERA'’s analysis was then used by the DNOs in their business plan submissions. The approaches taken by
CEPA and NERA differ in a number of important ways.

CEPA’s analysis for draft determinations applied the same materiality tests as for RIIO-T2 and GD2 to a
notional company cost structure, finding that only labour and materials costs justified RPEs. NERA
recommended applying RPEs to the DNOs’ entire cost base, outside of the “other” cost category, without
materiality tests.!23 Following draft determination, NERA opposed CEPA’s application of materiality tests on

' CEPA, RIIO-GD2 and T2: Cost Assessment - Frontier shift methodology paper (May 2020).

"7 This was a revised approach. Initially, CEPA used HM Treasury’s collated forecasts for CPl, and applied a 0.1 per

cent downwards adjustment to account for the difference between CPl and CPIH, based on the three latest available

years. The long-term forecasts were based on the historical average of CPIH, which was from 2000 but excluded

2009/10 and 2010/11 due to concerns around the impact of the financial crisis.

As with economy-wide inflation, this approach was revised between draft and final determinations. At draft

determination, CEPA used HM Treasury’s consensus forecast for whole economy earnings. The change to using

OBR forecasts was to ensure consistency with the general inflation approach.

"9 RIIO-ED2 Sector Specific Methodology, Annex 2 “Keeping Bills Low”, Chapter 4.

120 CEPA (2022) “RIIO-ED2 Draft Determination: Cost Assessment — Frontier Shift methodology paper” and CEPA

(2022) “RIIO-ED2 Final Determination: Frontier Shift methodology paper”

RIIO-ED?2 Final Determinations Core Methodology paragraph 7.606.

122 NERA (June 2021) “Price Effects for the RIIO-ED2 Price Control Review” and NERA (November 2021) “Price
Effects for the RIIO-ED2 Price Control Review — Addendum”.

12 NERA (June 2021) “Price Effects for the RIIO-ED2 Price Control Review”, page |1.

118

12
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In

the grounds it was arbitrary and that the absence of RPE’s for the “immaterial” category would be a breach
of Ofgem’s statutory duties.'2* However, CEPA (and Ofgem) maintained its position for final determination,
which it viewed as striking a balance between transferring onto customers significant risks which are external
to the companies, and the complexity of calculating RPE adjustments. CEPA did, however, decide to change
its approach by considering general and specialist labour as separate categories rather than using a combined
labour category, following criticism from NERA that CEPA’s initial analysis had overstated the degree of
variation of general and specialist labour across companies.!25

Another difference between NERA’s approach and CEPA’s approach was the process for selecting relevant
indices. One of the criteria used by CEPA in selecting indices was whether a given index can be considered
independent. That is, the index has little or no chance of being influenced by the actions of the DNOs. NERA
did not apply this criterion when selecting indices for each cost category.

CEPA’s revised assessment identified two indices for general labour and three for specialist labour. At draft
determination, CEPA favoured ONS’ AWE Private Sector index over the ONS ASHE Median Hourly
Earnings, on the grounds that public sector pay was less relevant to DNO costs. This was criticised by
National Grid, and CEPA changed its approach for final determinations by using both ONS indices with a 50
per cent weighting on each. CEPA acknowledged that the two ONS indices both had advantages and
disadvantages, as while the ASHE index includes both public and private sector workers, the AWE index does
not differentiate between part-time and full-time workers.

For specialist labour there were three indices identified by CEPA for Ofgem’s final determinations, each
receiving a 33 per cent weighting. These were:

BCIS PAFI civil engineering (4/CE/OI)
BCIS 4/CE/EL/OI Electrical Engineering Labour
BEAMA Electrical Engineering Labour

For materials, CEPA selected four indices:

BCIS 3/58 PAFI Pipes and Accessories: Copper

BCIS 3/59 PAFI Pipes and Accessories: Aluminium

BCIS 3/S3 Structural Steelwork - Materials: Civil Engineering Work
BCIS FOCOS Resource Cost Index of Infrastructure: Materials

Developing forecasts

Using its own selection of indices, NERA calculated the average historical RPE for each proposed index for
the period 2000-2021. NERA then applied an uplift adjustment to RPEs based on the average historical
difference between the chosen indices and the unit costs faced by DNOs in each cost category. CEPA did
not consider this uplift to be appropriate, arguing it went against the principle that RPEs should reflect changes
in input prices which are independent of, and therefore beyond the control of, the network companies.

For its own RPEs analysis, CEPA wished to mirror its approach for RIIO-T2 and GD2, but there was only an
independent forecast available for one input price index at the time of draft determination: OBR’s forecast
of average earnings growth, used for the index ‘AWE Private Sector Index: Seasonally Adjusted Total Pay
Excluding Arrears’. For this index, the RPE up to 2026 was based on the difference between OBR'’s forecast
for earnings growth and its CPl forecast. For all other indices, RPE forecasts were based on the long-term
historical average RPE for the period 2000 to 2021, in line with the approach taken by NERA. This resulted
in an RPE forecast that is constant across the control period. The data from the years 2009/10, 2010/1 | and
2020/21 were excluded from the calculations, as they were considered to be affected by the financial crisis

124 CEPA (2022) “RIIO-ED?2 Final Determination: Frontier Shift methodology paper” p.40
' CEPA (2022) “RIIO-ED?2 Final Determination: Frontier Shift methodology paper” p.39
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and the COVID-19 pandemic.'26 CEPA did not apply an uplift to any RPEs relating to historical unit costs
faced by DNOs. CEPA took the unweighted average of the indices in a cost category to get an RPE for each
cost category, and then calculated an overall RPE for totex by combining the RPEs for each cost category
based on a notional cost structure.

Following draft determinations, CEPA slightly changed its approach to reflect the way in which Ofgem indexed
company allowed revenues over the forecast period.!?7 Specifically, the Price Control Financial Model (PCFM)
used RPE measures to inflate revenues during the ED| forecast years (2021/22 and 2022/23). ED| allowed
revenues were based on RPI indexation, meaning that the totex RPE calculated by CEPA for ED2 was being
applied on top of RPI and not CPIH. Therefore, CEPA adjusted its RPEs for the final determinations to ensure
they were calculated relative to the relevant measure of general inflation for each year. The RPE forecasts
were also updated to use the latest available data on general economy inflation and for the selected price
indices.

CEPA also considered if the high and uncertain inflationary environment in the UK at present justified
changing its RPE forecasting approach.!28 CEPA looked at historical trends in growth rates for the materials
indices for evidence that inflationary spikes tend to persist across multiple years. CEPA found that over the
last 20 years, inflationary spikes tend to fall out of the data the following year, resulting in a one-time step
change in the level of the index. CEPA therefore determined that its existing approach remained reasonable
given the information available, and noted that “the challenge of fixing inflation and input price forecasts in
the current inflationary environment is mitigated by the indexation mechanism”.

Assessing Ofgem’s methodology for forecasting input price inflation

In this section, we assess Ofgem’s approach to input price inflation for the four price controls summarised in
the previous section. Our assessment answers the following questions:

Is Ofgem’s approach applicable to the road context?
Is Ofgem’s approach sufficiently up-to-date?

Do we consider Ofgem’s approach to be valid?
What is the geographical coverage of the sector?
What is the overall relevance of Ofgem’s approach?

Is Ofgem’s approach applicable to the road context?

Ofgem’s approach is partly applicable to road. The methodology Ofgem has taken to forecasting input price
changes relative to general inflation and the rationale it has used for choosing its methodology offers useful
insight for road, but some aspects of the subsequent process for transforming forecasts into revenue
allowances are not applicable, particularly the ex-post indexation mechanism applied in recent price controls.

For RIIO-T2, GD2 and ED2, Ofgem’s objective wasl/is to forecast input price inflation over a five-year period.
This is the same length of control period that National Highways forecasts input prices for. Ofgem’s
experience shows that it is unrealistic to expect that there will be independent forecasts covering the entirety
of a five-year control period for all input price categories, or even for general inflation. In fact, Ofgem’s
experience shows that typically only short-term independent forecasts are available, and potentially only for
indices relating to economy-wide inflation or labour cost inflation. For the later years in a control period and
for other inputs, a different approach is required. Ofgem’s preferred approach has been to assume that the
long-term historical average growth rate of relevant input price indices is the best available predictor of future

126 RIIO-ED?2 Draft Determinations Core Methodology FN 248.
127" CEPA (2022) “RIIO-ED?2 Final Determination: Frontier Shift methodology paper” p.48
128 CEPA (2022) “RIIO-ED?2 Final Determination: Frontier Shift methodology paper” p.49

_61 -


https://www.ofgem.gov.uk/sites/default/files/2022-06/RIIO-ED2%20Draft%20Determinations%20Core%20Methodology.pdf

Appendices

input price growth. Its experience for RIIO-1, where Ofgem’s forecasts turned out to significantly inaccurate,
may indicate that this approach is not optimal, particularly if there is not a mechanism for adjusting
expenditure allowances during the control period (as is the case for road funding).

Ofgem’s selection of indices could be applicable to road for some cost categories. General labour costs are
common to the energy companies Ofgem regulates and National Highways, even if the share of general labour
costs in total expenditure is likely to vary between them. Indices used by Ofgem for specialist labour, materials
and equipment may be somewhat less applicable to road, although indices relating to civil engineering or
infrastructure materials could be applicable. However, the most useful insight in relation to index selection
could be the independence criterion applied for RIIO-2 when identifying suitable indices for each cost
category. If National Highways were to propose to use input price indices specific to some subcategory of
the transport sector that it can influence through its purchasing decisions, then this would pose a risk to the
independence of those indices.

There are differences in the funding and ownership models of the companies that ORR and Ofgem regulate
that mean that parts of Ofgem’s approach are not applicable to the road context. For RIIO-2, Ofgem has
made a fundamental change to the way it adjusts network companies’ allowances for RPEs. Instead of fixed
upfront allowances being set for an entire control period, Ofgem has introduced annual within-period
adjustments to “true-up” RPE allowances based on outturn differences between input price indices and CPIH.
This change was made in the light of its experience of the RIIO-1| price controls, which involved fixed RPE
allowances based on forecasts that turned out to overestimate input price inflation. Introducing annual within-
period adjustments reduces the risk that inaccurate forecasting will lead to allowed revenues being either
too low or too high. However, National Highways’ funding is fixed for the duration of a control period,
meaning that this aspect of Ofgem’s approach is not applicable to the context of this review. It also allows
Ofgem to be somewhat less concerned than ORR about current macroeconomic uncertainty as it determines
RPE allowances for the RIIO-ED2 price control, because it can adjust RPE allowances on an ongoing basis
during the control period if the volatile macroeconomic environment means that its initial RPE forecasts
prove to be inaccurate.

Is Ofgem’s approach sufficiently up-to-date?

The RIIO-T2 and GD2 determinations were published in December 2020. This predates the current
inflationary and volatile macroeconomic environment and therefore the approach is not necessarily applicable
to the challenges that ORR and National Highways currently face in attempting to forecast input price inflation
amid macroeconomic uncertainty.

The most recent price control for which Ofgem has made its final determinations is RIO-ED2. This is more
applicable to the current macroeconomic environment. Ofgem’s draft determinations for RIIO-ED2 were
published in June 2022, and its final determinations were published on 30 November 2022. The draft
determination seems to be somewhat outdated, as its CPI forecast for 2022/23 is only 6.6 per cent. However,
the final determination has been published during the current period of high and uncertain inflation, with a
general inflation rate of 10.9 per cent used to calculate Ofgem’s 2023 RPEs. The challenges associated with
input price inflation forecasting at this time are acknowledged by Ofgem’s consultants, CEPA. CEPA’s
approach of checking the persistency of historical inflation “spikes” is something that could be applied to
road. Unfortunately, the option of using ex post RPE indexation mechanisms (which significantly mitigate the
challenge of input price forecasting at times of uncertainty) is not applicable. It is likely that CEPA’s decision
to maintain its existing approach to RPE forecasting was influenced by the fact that the indexation mechanism
exists.
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One of the reasons Ofgem gave for selecting a whole-economy wage growth forecast over a private sector
wage growth forecast at RIIO-T| and GD | was that there was only a marginal difference between the two.!2?
This was an appropriate remark at the time, as pay growth was generally low (see Table 0.1) and there were
small absolute differences between different indices. In its final determinations for RIIO-ED2, Ofgem has
incorporated both a private-sector pay index and a whole-economy pay index to track general labour input
cost pressures (with each given equal weighting).!30 This suggests that there may be differences between
these two indices. This is an issue for ORR to consider in its assessment of the appropriate forecast for wage
costs in today’s climate of exceptionally high nominal pay growth but negative real pay growth. Ofgem’s
experience shows that incorporating up-to-date data in RPE analysis requires careful consideration of
whether the arguments underlying previous approaches still hold; in the current context, differences between
wage indices may be more material (in absolute terms) and hence imply very different labour RPEs.

Do we consider Ofgem’s approach to be valid?

We consider some aspects of Ofgem’s approach to be valid, but we have reason to question the validity of
other aspects. Ofgem’s approach to disaggregating total costs into input cost categories and its process for
identifying relevant price indices are both valid, in our view. This is a view shared by the CMA, which
supported Ofgem’s approach to selecting indices for labour RPEs after this was appealed by Northern
Powergrid. We also consider valid Ofgem’s introduction of a materiality assessment for deciding whether to
include RPEs for each cost category. This approach could be adopted in the road context to ensure that the
complexity of calculating suitable RPE adjustments is only undertaken when there is a material need to do
so.

Ofgem’s reliance on extrapolating forward the long-term historical average growth rate of indices to generate
forecasts is a valid approach in the absence of suitable forecasts. It identified years deemed to be outliers and
removed their data so that the atypical developments occurring in them would not affect RPEs. However, its
experience from RIIO-1| highlights the importance of selecting the appropriate historical period when taking
this approach, particularly if RPE allowances are set ex ante and fixed for the control period. Ofgem set its
RIIO-1 RPE allowances shortly after a structural break in real wage growth in the UK economy, caused by
the global financial crisis in 2008. At the time, Ofgem assumed, incorrectly, that real wage growth would
return to the pre-financial crisis level and based its forecasts on the historical average growth rate of wage
indices prior to 2008, and consequently set RPE allowances that were too high. This shows the need to be
aware of potential structural breaks and to consider carefully which historical periods are most relevant to
the next price control period. There are now enough years of data following this structural break to calculate
a post-financial crisis average for real wage growth. However, it must be carefully considered if the recent
macroeconomic shifts represent another structural break which would render the historical data from 2009-
2020 unsuitable for the purposes of forecasting input prices beyond 2024.

What is the geographical coverage of the sector?

This case study has covered four sectors regulated by Ofgem; gas distribution, gas transmission, electricity
distribution and electricity transmission. These sectors cover all of Great Britain, though each sector is
structured differently, ranging from a single regulated company in the case of gas transmission, to having
fourteen in the case of electricity distribution.

12 RIIO-TI/GDI: Real price effects and ongoing efficiency appendix paragraph 2.15
130 CEPA (2022) ‘RIIO-ED2 Final Determinations: Frontier Shift methodology paper’, p.45. [online]
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In recent determinations Ofgem has decided to apply regional labour cost adjustments (including the RIIO-
ED2 final determinations'3!), whereby regional labour indices are created for each of London, the South East
and elsewhere.!32 This ‘three-region’ approach was also applied in RIIO-ED | and RIIO-GD2.

What is the overall relevance of Ofgem’s approach?

Ofgem’s approach offers some useful insight into how the road infrastructure sector might go about
forecasting input price inflation. The relevance of Ofgem’s approach is limited in some respects, in part due
to the different characteristics of the energy sector (particularly Ofgem’s ability to adjust RPE allowances ex-
post) and in part due to some of Ofgem’s work now being somewhat out-of-date.

131 RIIO-ED? Final Determinations Core Methodology, paragraph 7.31.
132 RIIO-ED?2 Draft Determinations Core Methodology paragraph 7.36.
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Appendix 3: Case Study on Water in
England and Wales

This case study covers the approach to RPEs used in the water sector in England and Wales. Ofwat is the
economic regulator for the sector, setting the maximum revenues that the monopoly water suppliers in
England and Wales can raise from customers over a five-year period. One aspect of Ofwat’s price controls
is to estimate Real Price Effects (RPEs) for water companies that reflect expected differences between input
price inflation and general inflation over a control period.

Overview of Ofwat’s approach to input price inflation

The below covers Ofwat’s approach to forecasting input price inflation for PR19, the most recent price
review Ofwat has carried out, and the subsequent CMA appeals by four of the water companies. PR19 covers
the period 2020-2025.

PR19 final determination

As part of PR19 Ofwat set a totex allowance for companies for the period 2020-25 which included an
allowance for RPEs. This RPEs allowance was based on Ofwat’s expectations of how water companies’ input
costs would change relative to CPIH, which was Ofwat’s chosen price index for the price control as a whole.
Ofwat determined that labour was the only input cost category for which an RPE allowance was justified.

Ofwat commissioned Europe Economics to assess whether there was a robust case for any RPEs for the
control period. Our final assessment!33 included analysis of data and information submitted by water
companies in their business plans and their responses to our earlier work on PR19 RPEs ahead of Ofwat’s
draft determinations. We first explain the framework we used to assess potential RPEs and then outline our
assessment for each cost category.

Europe Economics’ RPE framework for PR19

We developed a framework to assess the case for RPEs such that an RPE allowance would only be
recommended if there was a sufficient and convincing case that an allowance was justified. The rationale for
requiring a sufficient and convincing case was twofold. Firstly, the water companies have an information
advantage over Ofwat and have an incentive to utilise this advantage to increase their cost allowances.
Secondly, there were other mechanisms in place to protect water companies against cost increases, including
a cost sharing mechanism and a ‘substantial effects’ clause.

Our framework for assessing the case for RPEs consisted of three criteria, listed below. Criterion | was
broken down into two sub-criteria, only one of which needed to be passed.

I) Is there a significant likelihood that the value of the wedge between the input price and CPIH will differ
substantially from zero over the period of the price control? To assess cost items against this criterion,
we considered two things:

' Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to Company
Representations [online]
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Is the expected value of the wedge between the input price and CPIH materially different from zero?
To assess this sub-criterion, we assessed the statistical significance of the wedge between the input
price and CPIH. This was based on historical values, though forecast data was also considered when
available.

Does the wedge between the input price and CPIH exhibit high volatility over time?

To assess this sub-criterion, we evaluated the volatility of the wedge over five-year periods and
analysed this variability as a share of totex. We considered any wedge with a five-year rolling average
that frequently exceeded | per cent of totex as volatile.

Are there compelling reasons to think that CPIH does not adequately capture the input price?

To assess this criterion, we compared the share that a cost item had in water companies’ totex with the
share of the most comparable item(s) in the CPIH basket. The criterion was passed if there was conclusive
evidence that CPIH does not adequately capture the input price, while a “partial pass” was possible if the
input price was partially, but not fully, captured by CPIH.

Is the input price and exposure to that input price outside management control for the duration of the
price control?

For this criterion, we assessed whether company management could make changes to mitigate the risks
of an RPE for a cost item. We developed the following typology of hypothetical ways in which companies
might limit their exposure to input price increases:

A. Controlling the level of the price they pay for the input, because they have buyer power in the market
for the input or because they were initially paying above the competitive market price (due to
inefficient management) and thus can reduce the price they pay.

B. Protecting against volatility in the price of an input though long-term contracts which fix input prices.
Suppliers build their future price expectations into bids for long-term contracts, so this protects
against input price volatility but not input price pressure on an expected value basis, and hence we
considered this a “partial pass” of the criterion.

C. Reducing the volume of the input that they use, through greater efficiency in the use of that input or
by substitution to other inputs as companies re-optimise their input mix. Cases where companies
could avoid input price pressures by reducing the volume of the input they use were considered a
“partial pass” against the criterion.

If a cost item passed both criteria 2 and 3 and at least one of sub-criteria |A or IB, it advanced to the next
stage of the assessment. If any of the criteria were failed, then we considered that CPIH indexation would be
sufficient to compensate companies for outturn movements in the price of that input. Where a cost item
received a “partial pass” for criteria 2 or 3, we recommended that Ofwat investigates the cost item in more
detail to reach a judgement on the case for an RPE allowance.

Stage 2 of the assessment considered how an RPE identified by the previous stage should be taken into
account in setting price controls. This included considering whether a robust mechanism existed for taking
account of the RPE, and whether an ex post or ex ante allowance was appropriate. The criteria we used for
Stage 2 were:

Is there a robust basis for forecasting the input price!?

Is there a robust and relevant index for the input price?

Would an RPE mechanism create any perverse incentives for companies?
Should the risk be borne by customers rather than investors?

These criteria interacted as shown in the flow diagram reproduced in Figure 0.1. Broadly, they meant that an
ex ante allowance would be recommended if there was a robust basis for forecasting the price and no
perverse incentives would be created. The case for an ex post adjustment was decided based on whether a
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robust price index existed, whether an ex post adjustment would create perverse incentives, and which party
(customers or investors) should bear the risk of input price changes.

Figure 0.1: RPE Stage 2 assessment map

Is there a robust basis for Is there a robust index for the
forecasting the input price? No input price? No
Yes Yes Yes
Would ex ante RPE allowance create Would ex post RPE allowance create
significant perverse incentives? significant perverse incentives?
No No Yes

Should the risk be borne by
customers rather than investors?

Yes No
Ex ante RPE Ex post RPE No RPE
allowance allowance allowance

Source: Europe Economics’ PR19 RPE framework

Assessment of RPEs for each cost category

The case for RPEs was assessed using the above framework for the major wholesale cost areas in the PR19
Business Plan data tables. The cost categories were:

labour

energy

chemicals

materials, plants and equipment (MPE)
other costs

The principal data used in the assessment of RPEs were various published input price indices, government
projections of wage growth and industrial electricity prices, the breakdown of costs submitted in company
business plans, and the weights attached to various products in CPIH. Below we summarise the RPE
assessment for each category.

Labour

Our assessment for labour concluded that the strength of the case for a labour RPE depended on how much
reliance was placed on OBR'’s forecasts for nominal average earnings growth for the period 2019-2023. Table
0.4 presents our assessment against the criteria in our framework. Ofwat decided to use an RPE for labour.

- 67 -



Appendices

Table 0.4: Summary of EE assessment of RPE allowance for labour

Assessment criteria Decision

I. Is there a significant likelihood that the value of the wedge between
the input price and CPIH will differ substantially from zero over the
period of the price control?
A. Is the expected value of the wedge between the input price and CPIH Depends on  whether
materially different from zero? reliance is placed on OBR
forecasts
B. Does the wedge between the input price and CPIH exhibit high volatility over Fail
time?

2. Are there sufficient and convincing reasons to think that CPIH does Pass
not adequately capture the input price?

3. Is the input price and exposure to that input price outside Partial Pass
management control for the duration of the price control?

Overall Depends on  whether
reliance is placed on OBR
forecasts

Source: Europe Economics.

To assess criterion |, we first looked at historical data for sector specific wage indices. We analysed two
ONS indices: the Index of Labour Cost per Hour (ILCH) and Average Weekly Earnings (AWE). Both were
available for the electricity, gas and water supply sector. We also analysed the ONS Annual Survey of Hours
and Earnings (ASHE) dataset, which separately reports water supply and sewerage wages. We estimated the
wedge between these indices and CPIH, testing if the average wedge over a given period was statistically
different from zero (at the 5 per cent significance level).

The historical data did not suggest that there was a statistically significant wedge between water sector wage
inflation and CPIH. We found an average wedge of zero between changes in CPIH and changes in the
electricity, gas and water supply sector wage indices (from 2006 to 2018 for the ILCH index, and from 2006
to 2019 for the AWE index). We also found an average wedge of zero between changes in the ASHE index
for the water supply and sewerage sector and CPIH from 2006 to 2018 (both for mean weekly pay and mean

hourly pay).

Forecasts were not available for sector specific wage indices, but the OBR does publish forecasts of nominal
average earnings growth as well as CP| forecasts.!34 OBR’s forecasts implied an average wedge between
earnings growth and CPI of |.| percent over the period 2019-2023, suggesting that an RPE exists for labour.

However, our assessment also noted that a comparison of OBR’s previous average earnings forecasts and
actual outturn data indicated that OBR had systematically overestimated average earnings growth in its
forecasts, and therefore reliance on OBR forecasts could upwardly bias an estimated RPE. Our report noted
that there was also uncertainty around Brexit and its macroeconomic effects that added to the uncertainty
about the reliability of OBR’s forecasts.

None of the wedges we estimated with historical data exhibited high volatility over time, based on analysis
of the five-year rolling average of the wedge. Therefore, labour failed sub-criterion |B. Our assessment for
I A was dependent on whether reliance was placed on OBR’s forecasts.

Labour passed criterion 2. There is no discrete item for labour in the CPIH basket, and therefore we
concluded CPIH does not capture changes in labour costs.

13 As OBR does not forecast CPIH directly, we took OBR’s CPI forecasts.
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For criterion 3, we concluded that labour partially passed. In our view there was no evidence that water
companies had market power in labour markets. However, we argued there were some mechanisms water
companies could use to protect against wage volatility, such as securing external staff under long-term
framework contracts with fixed prices. We also argued there were some ways in which water companies
could reduce the volume of labour used by substituting capital for labour. For example, the installation of
telemetry and use of remote and automated operation could reduce the need for water company staff to be
physically present on site, which could decrease the number of workers required and reduce the need for
shifts at unsociable hours, both of which could reduce exposure to changes in labour prices.

The overall labour RPE assessment therefore depended on the view Ofwat took for criterion |, which in
turn depended on its view on the reliability of OBR forecasts. We progressed labour to the second stage of
our assessment to assess what should be done about a labour RPE, if Ofwat decided to apply one (as was
subsequently the case). Working through our criteria for stage 2, we concluded the following:

Is there a robust basis for forecasting the input price? No — OBR forecasts had repeatedly failed to
provide accurate forecasts of labour costs in the past.

Is there a robust index for the input price? Yes — either the ONS wage index for private sector wages or
for manufacturing wages represented a robust index to use for indexation purposes.

Would an ex-post RPE allowance create significant perverse incentives! No — the ONS wage indices for
private sector wages and for manufacturing wages are based on data from the wider economy and could
not be influenced by the actions of water companies.

Should the risk be borne by customers rather than investors? Yes — the risk should be borne by
customers as labour costs were a material cost item (representing 39 per cent of water company totex).

As a result, we recommended an ex post indexation mechanism for labour costs, using either the ONS
“Private sector” wage index or the ONS “Manufacturing” wage index.

At final determination, Ofwat decided to make a real price effect adjustment for labour costs. It set an ex-
ante RPE allowance based on OBR hourly wage forecasts from March 2019 (converted to a real wage forecast
using CPI), with a true-up mechanism based on the ASHE hourly manufacturing wages index that would be
applied at the end of the control period to account for any over- or under-estimation by the OBR.!35

Energy

Our assessment for energy concluded that the strength of the case for an energy RPE depended on the
reliance given to BEIS forecasts and the weight placed on historical data from before 201 |. Table 0.5 presents
a summary of our assessment against the criteria. Ofwat decided not to include an RPE allowance for energy.

13 PR19-final-determinations-Securing-cost-efficiency-technical-appendix.pdf (ofwat.gov.uk) p.196
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Table 0.5: Summary of EE assessment of RPE allowance for energy

Assessment criteria

I. Is there a significant likelihood that the value of the wedge between
the input price and CPIH will differ substantially from zero over the
period of the price control?

A. Is the expected value of the wedge between the input price and CPIH
materially different from zero?

B. Does the wedge between the input price and CPIH exhibit high volatility over
time?

2. Are there sufficient and convincing reasons to think that CPIH does
not adequately capture the input price?

Decision

Depends on  whether
reliance is placed on BEIS
forecasts and on weight
placed on pre-2010 data
Depends on weight placed
on pre-201 | data

Partial Pass

Partial Pass

3. Is the input price and exposure to that input price outside
management control for the duration of the price control?

Overall Depends on  whether

reliance is placed on BEIS
forecasts and on weight
placed on pre-2010 data

Source: Europe Economics.

For criterion |, the evidence on the value and the volatility of the wedge between energy price inflation and
CPIH was mixed. Our historical analysis used the electricity price index for industrial customers published
by the Department for Business, Energy and Industrial Strategy (BEIS), reflecting the fact that electricity was
the most important energy cost for water companies. Our forecast analysis used BEIS’s Updated Energy and
Emissions Projections bulletin, which included forecasts of industrial retail electricity prices out to 2035.

The historical wedge between the BEIS index and CPIH was sensitive to the choice of period over which the
wedge was estimated. Historical data for the period 2006-2019 showed evidence of a significant positive
wedge, 5.2 per cent, between the growth of the electricity price index and CPIH. However, this was largely
driven by very high positive wedges prior to 2010. Restricting the analysis to data from 2010 onwards found
a wedge of zero. Using data from 2011 or 2012 onwards found positive wedges of 2.7 and 2.8 per cent,
respectively.

BEIS’s forecasts implied an expected wedge of 0.7 per cent on average per year between 2020 and 2024,
indicating there was evidence for an energy RPE. However, our report noted that previous BEIS electricity
price forecasts were significantly different from outturn electricity prices, calling into question the reliability
of such forecasts. Uncertainty around Brexit and its macroeconomic effects further increased the uncertainty
around the reliability of BEIS forecasts.

Ultimately, it was clear from the evidence that the future price of energy was uncertain. The historical wedge
analysis found a wedge over certain time periods, and the BEIS forecast projected a positive wedge. We
concluded that the assessment of energy against sub-criterion | A depended on whether weight is placed on
BEIS forecasts, and on the weight placed on pre-2010 data.

For criterion |B, the volatility of the wedge, a similar picture emerged. Analysis of the five-year rolling average
wedge as a share of totex showed that prior to 201 | there was a material impact on totex from the wedge
between industrial electricity prices and CPIH, but after 201 | the wedge (as a proportion of totex) fluctuated
within the bounds set by our materiality threshold of | per cent. We concluded that the assessment against
sub-criterion |B depended on the weight placed on pre-201 | data.

For criterion 2, we found that CPIH partially captured energy costs and thus the criterion was partially passed.
The share of electricity in the 2018 CPIH basket was |.3 per cent, while energy had a share of 5.2 per cent.
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Energy costs accounted for 9 per cent of water companies’ costs, and therefore CPIH only partially captured
changes in energy input prices.

For criterion 3, energy was scored a partial pass as we found that management had some ability to protect
against the impact of energy price increases but that a material element was outside management control.
Water companies could make use of fixed energy tariffs to partially reduce exposure to fluctuations in energy
prices, though not for the full duration of a price control. Increasing energy efficiency and increasing energy
generation were other mechanisms identified for reducing exposure to energy price movements, but they
involve long-term capital investments that are likely to require more than a single price control to fully
implement.

Overall, the assessment of an energy RPE depended on the weight given to BEIS forecasts and pre-201 | data.
As with labour, we progressed energy to stage 2 of our framework to assess how an energy RPE might be
accounted for, although ultimately Ofwat decided not to use an RPE for energy.

Chemicals

Our assessment for chemicals concluded that an RPE for chemicals should not be adopted, as it failed both
sub-criteria | A and |B. Table 0.6 presents a summary of our assessment against the criteria.

Table 0.6: Summary of EE assessment for RPE allowance for chemicals

Assessment criteria Decision

I. Is there a significant likelihood that the value of the wedge between
the input price and CPIH will differ substantially from zero over the
period of the price control?

A. Is the expected value of the wedge between the input price and CPIH Fail
materially different from zero?

B. Does the wedge between the input price and CPIH exhibit high volatility over Fail
time?
2. Are there sufficient and convincing reasons to think that CPIH does Pass
not adequately capture the input price?

3. Is the input price and exposure to that input price outside Pass
management control for the duration of the price control?

Overall Fail

Source: Europe Economics.

For criterion |, there was no evidence of a statistically significant wedge between chemicals inflation and CPI,
nor evidence that the wedge was volatile. For our analysis we used the output PPI for “chemicals and chemical
products” published by the ONS. This index was strongly correlated with CPIH from 2006-2019, and we
found that the wedge between the PPl and CPIH was not statistically significantly different from zero.
Therefore, the historical evidence indicated there was not a material RPE for chemicals.

There was a lack of independent forecasts for chemicals. Global estimates from the World Bank!3¢ were
investigated, which implied a wide range of negative wedges. However, the estimates were global and only
available for a few specific chemical types, so little weight was given to these estimates relative to the historical
analysis.

Based on the historical wedge analysis, we concluded that chemicals failed sub-criterion | A. Analysis of the
historical data showed that the wedge, as a share of totex, exhibited minimal volatility, in part because

13¢ World Bank Commodities Price Forecast
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chemicals only accounted for around 2 per cent of companies’ totex. Therefore, chemicals also failed sub-
criterion |B.

Chemicals passed criterion 2 as there was no explicit category for chemicals in the CPIH basket. The closest
categories in the CPIH basket were cleaning equipment and cleaning and maintenance products, both unlikely
to be close matches for the chemicals that water companies purchase.

Chemicals also passed criterion 3. There was no evidence that water companies have market power in
chemicals markets. Contracts with chemical suppliers were found to be typically shorter than a price control,
exposing water companies to changes in chemicals prices at least once during the price control. Finally,
substitution away from chemicals was difficult for water companies as they form a key part of the water
treatment process. Therefore, it was concluded that movements in chemicals prices are largely outside
management control.

Since chemicals failed criterion |, indicating there was little evidence that the value of a chemicals RPE would
differ substantially from zero over the control period, we did not recommend an RPE allowance for chemicals.

Materials, plant and equipment (MPE)

Our assessment for chemicals concluded that an RPE for MPE should not be adopted, as it failed both sub-
criteria |A and IB. Table 0.7 presents a summary of our assessment against the criteria.

Table 0.7: Summary of EE assessment for RPE allowance for MPE

Assessment criteria Decision

I. Is there a significant likelihood that the value of the wedge between
the input price and CPIH will differ substantially from zero over the
period of the price control?

A. Is the expected value of the wedge between the input price and CPIH Fail
materially different from zero?

B. Does the wedge between the input price and CPIH exhibit high volatility over  Fail
time?
2. Are there sufficient and convincing reasons to think that CPIH does Partial Pass
not adequately capture the input price?

3. Is the input price and exposure to that input price outside Partial Pass
management control for the duration of the price control?

Overall Fail

Source: Europe Economics.

For criterion |, we noted that, in contrast to the other cost categories, there was no single index that
captures well the changes in prices of MPE. As a result, our approach was to consider a range of indices
which may reflect the price of individual components of MPE to try and determine if there was a case for an
RPE. The indices we analysed included:

BCIS “Resource Cost Index of Building Non-housing (NOCOS)”

BCIS “Resource Cost Index of Maintenance of Building Non-Housing (NOMACOS)”
ONS “Construction Output Price Inflation (COPI)”

ONS “Machinery and equipment n.e.c.” PPI

ONS “Other Pumps and Compressors” PPI

ONS “Computer, electronic and optical products” PPI

ONS “Electrical equipment” PPI

ONS “Motor vehicles, trailers and semi-trailers” PPI
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ONS “Other manufactured goods” PPI
Construction Material Price Index, published by the Government

Historical wedge analysis of the above indices resulted in a mixed picture. Some indices showed a positive
RPE, while others gave no evidence of a statistically significant wedge. Moreover, some of the water
companies proposed a zero or negative wedge for MPE. We concluded there was no robust evidence of a
positive wedge for MPE, and thus it failed sub-criterion | A.

Analysis of the volatility of the wedge was restricted to the ‘Construction Material Price Index’ and the
‘Machinery and equipment n.e.c.’ PP, as these were the indices with a sufficiently long timeframe for analysis
of five-year rolling averages. For both, the five-year rolling average wedge as a share of totex did not exceed
the | per cent threshold at any point, and therefore sub-criterion |IB was failed.

MPE partially passed criterion 2. The CPIH basket included categories such as housing and DIY equipment,
purchase of vehicles, relevant spare parts and the maintenance and repair of those vehicles, together
accounting for 16 per cent of the CPIH basket. However, we acknowledged that a lot of the goods in these
categories are unlikely to be close matches to the inputs bought by water companies. Therefore, we
concluded CPIH may capture MPE costs on a partial basis.

MPE also partially passed criterion 3. We argued that through the typical practice of signing long-term
contracts that can cover multiple price controls, water companies can insulate themselves from volatility in
the prices for MPE within a given price control period. However, the expected value of increases in these
input prices was likely to be built into the prices that suppliers offer when bidding for such contracts, so the
criterion was only partially passed.

Since MPE failed criterion |, indicating there was little evidence that the value of a MPE RPE would differ
substantially from zero over the control period, we did not recommend an RPE allowance for MPE.

Other costs

Other costs covered 3| per cent of the water companies’ totex, though this varied substantially between
companies. This may have reflected differences between companies in the degree of outsourcing and/or
differences in how costs were categorised. By their nature, other costs are difficult to assess for RPEs as it is
difficult to know which input prices might be relevant.

We analysed two cost items which fell within this cost category: business rates and abstraction charges.
These items represented 6.2 per cent and |.7 per cent of totex, respectively. Business rates were judged to
not require an RPE as they are indexed to CPI, which moves closely in line with CPIH. The data from company
business plans indicated that most companies were not expecting any real terms increase in the abstraction
charges they pay. This suggested that an RPE was not needed for this cost item.

Summary

A summary of the results of our RPE assessment at PR19 is presented in Table 0.8. Ofwat decided to apply
an ex ante RPE allowance for labour, using OBR real hourly wage forecasts with a true-up mechanism to be
applied at the end of the price control period based on the outturn level of the ASHE hourly manufacturing
wages index. No RPEs were applied to the remaining cost categories.
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Table 0.8: Summary of RPE assessment

Cost Item Labour Energy Chemicals MPE
Share in totex (%) 38.6 9.0 1.9 19.8
RPE Depends on reliance  Depends on reliance No No

recommendation on OBR forecasts on BEIS forecasts

and on weight
placed on pre-2010
data

CMA appeal

Four water companies appealed Ofwat’s PR 19 price control determinations to the CMA, which conducted a
redetermination of the price controls for the disputing companies, published in 202 . This section summarises
the CMA’s redeterminations in relation to input price inflation.!37

CMA’s analysis focused on answering two questions:

What are the correct criteria to determine whether an RPE adjustment should be made?
For which cost items should it make an RPE adjustment?

What are the correct criteria to determine whether an RPE adjustment should be made?

The CMA reviewed the RPE assessment framework we developed for Ofwat and the companies’ criticisms
of the framework. In its view, there were “clear reasons and merits” behind our approach of using criteria
to assess eligibility for RPEs, namely:!38

The companies have an information advantage and they are more likely to highlight examples that show
that costs will go up rather than down.

This approach helps to keep the RPEs simpler as line-by-line adjustments would involve potentially several
RPE adjustments based on forecasts and related true-ups.

It helps to preserve management incentives to control costs.

The CMA decided that our approach provided a balance between using RPEs when the evidence clearly
demonstrated it is necessary and not over-complicating the assessment. It therefore used the same approach
in its redetermination. The CMA considered adding an additional materiality criterion as an improvement to
the framework, to simplify the assessment of RPEs, referencing the materiality assessment applied by Ofgem
for RIIO-2. The CMA applied a 10% of totex threshold first and then a 0.5% of totex threshold when assessing
the volatility of the wedge. The 0.5% threshold was the lower of the thresholds used by CEPA (0.5%) and EE
(1% in criterion 1B).!13% The CMA decided not to use materiality as an additional criterion because it would
not change its RPE decisions. However, it did not rule out the possibility that a materiality criterion could
improve the Europe Economics framework.

For which cost items should an RPE adjustment be made?

For each cost category, the CMA applied our framework to determine if an RPE adjustment was justified. Its
assessment was based on its own analysis of the data we used in our assessment, as well as more up-to-date
datasets that became available after our assessment, and submissions from the water companies and Ofwat.
For each cost category, its decisions on RPE adjustments were the same as those made by Ofwat at its final
determination. Below we summarise the CMA’s decision for each cost category, including a summary of the
arguments made by water companies.

137 CMA (2021) “Anglian Water Services Limited, Bristol Water plc, Northumbrian Water Limited and Yorkshire Water
Services Limited price determinations — final report” [online]

138 CMA (2021) “Final report” paragraph 4.672

13 CMA (2021) “Final report” paragraphs 4.675-4.679
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Labour

The CMA decided to use a labour RPE adjustment based on the March 2019 OBR forecasts for annual wage
growth.!40 The CMA also decided to use an ex post mechanism for labour costs, using the ASHE
manufacturing index. This decision mirrored the decision that Ofwat made in its final determinations.

Whilst all parties (Ofwat, the CMA and water companies) agreed that a labour RPE was necessary, there was
some debate around which set of OBR forecasts should be used as its basis. At the time of redetermination,
more recent OBR forecasts were available (March 2020 and November 2020) than had been used for Ofwat’s
final determination (March 2019). Ofwat argued that the March 2019 forecasts remained the most
appropriate to use for an RPE adjustment.!4! It argued against the March 2020 forecasts on the basis that they
were higher than the March 2019 forecasts while real wage growth had fallen since March 2020 (largely due
to COVID-19 impacts). Therefore, Ofwat argued, the use of the March 2020 forecasts would increase
revenue allowances unnecessarily, requiring a greater adjustment under the true-up mechanism at PR24. It
also argued against using the even more up-to-date forecasts from November 2020 as these did not produce
plausible results for the water sector for financial years 2020/21 and 2021/22 due to the treatment of
furloughed workers. The CMA agreed with Ofwat’s position, and decided to use the March 2019 OBR
forecasts to minimise the scale of the true-up adjustment and to avoid the risk of making potentially
implausible assumptions.

There was also debate around which index should be used for the ex post mechanism. Ofwat had decided
to use the ASHE manufacturing index in its final determinations, reasoning that it would not weaken
management incentives because manufacturing sector wages are outside water company management
control. Water companies argued that the ASHE manufacturing index was a poor proxy for water sector
wages in the context of Brexit and the COVID-19 economic crisis because the manufacturing sector had
suffered a larger drop in output and a higher furlough rate than the water sector. Instead, water companies
argued for using the AWE electricity, gas and water supply index for the ex post mechanism on the grounds
that it was a better proxy for water sector wages. Ofwat and Europe Economics both opposed use of the
AWE index. We pointed out that, unlike the ASHE index, the AWE index was affected by changes in hours
worked and thus more exposed to Brexit and COVID-19 impacts. The CMA decided that the ASHE index
was the most appropriate index to use for the ex post mechanism, echoing our rationale that the AWE index
is less robust to changes in working hours.

Energy

The CMA decided not to implement an ex ante RPE adjustment or ex post mechanism for energy. This
mirrored Ofwat’s decision in its final determinations.

Water companies argued strongly for an energy RPE. They argued that BEIS forecasts showed a positive,
statistically significant wedge between energy and CPIH, and that there were historical wedges between
energy and CPIH. They argued that CPIH failed to account for energy prices because electricity accounted
for 1.3 per cent of the basket, compared to 9.4 per cent of companies’ totex. They also argued that, while
management had possibilities to protect against short-term volatility in energy prices, companies were not
protected against the long-term trend of rising energy prices. Northumbrian Water commissioned Cornwall
Insight to forecast energy prices for a customer with Northumbrian Water’s energy consumption profile.
Cornwall Insight projected that the energy prices faced by Northumbrian Water would rise by an average of
4 per cent per year in real terms (on a CPIH-real basis) over the price control.!42

140 CMA (2021) “Final report” paragraph 4.700 [online]

14! CMA (2021) “Final report” paragraph 4.690 [online]

"2 Northumbrian’s response to the provisional findings [online], paragraphs 84-85 and Northumbrian’s final submission
[online], paragraph 25
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The CMA’s decision to not apply an energy RPE was based on assessing all of the criteria in the assessment
framework in the round.'# The partial passes for criteria 2 and 3 showed that energy costs are partially
under management control and partially captured by CPIH, and in the CMA’s view this provided enough
protection for companies against changes in the price of energy.

Chemicals

The CMA decided not to implement an ex ante RPE adjustment or ex post RPE mechanism for chemicals.
This mirrored Ofwat’s decision in its final determinations.

There was some initial opposition to Ofwat’s decision to not apply a chemicals RPE. Water companies argued
that the ONS chemicals price index used in our assessment did not capture relevant changes in water
company chemical costs. Northumbrian Water’s consultants, Economic Insight, carried out analysis covering
63 per cent of Northumbrian’s chemical expenditure and this analysis showed historical price increases. We
responded that a key drawback of forecasting prices from historical data could be the significant rise in crude
oil prices in 2017/18. After CMA’s provisional determination to not apply a chemicals RPE, no further
opposition on this issue was submitted by water companies.

The CMA’s decision to not apply an RPE for chemicals was reached because the expected value of the wedge
between chemicals prices and CPIH was not materially different from zero. The CMA did not place much
weight on the analysis of Northumbrian Water’s historical procurement data as it felt this was likely to be
distorted by the substantial rise in crude oil prices in 2017/18.

MPE

The CMA decided not to implement an ex ante RPE adjustment or ex post RPE mechanism for chemicals as
there was no evidence of a statistically significant wedge between MPE prices and CPIH. This mirrored
Ofwat’s decision in its final determinations. There was very little opposition from water companies on this
issue.

Other costs

Only Anglian Water made a submission relating to an RPE for other costs. It said that there was a need for
an RPE, and referred to analysis in its 2018 business plan that forecast that other costs would increase at a
nominal rate of 2 per cent per year. The CMA noted that a 2 per cent annual increase is the same as the
Bank of England inflation target. The CMA decided not to include an RPE adjustment for other costs.

Assessment of Ofwat’s approach

In this section, we assess Ofwat’s approach to input price inflation for PRI9.

Is Ofwat’s approach applicable to the road context?

We consider Ofwat’s approach to be partly applicable to the road context. The framework for assessing
RPEs, particularly the first stage that identifies which cost categories might justify an RPE, could be adapted
and then applied to National Highways. Given that the options for how an RPE adjustment could be applied
are more limited for road than for water (in particular, ex post indexation may not be possible), the second
stage of the framework is probably less applicable.

Some of the cost categories that were assessed for water companies are likely to be different to the main
cost categories for National Highways. In particular, it is unlikely that chemicals will require its own input
price inflation assessment for the road context. However, the approach to labour and energy are applicable,
as these are both large elements of National Highways’ cost base. The combining of materials, plant and

14 CMA (2021) “Final report” paragraph 4.720 [online]
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equipment into one category for PRI9 was based on the business plan template water companies were
required to use, and it appears the broad nature of the category made it difficult to identify appropriate
indices for wedge analysis. There is no intrinsic reason for having an MPE category in the road sectors if there
are more useful possible breakdowns. We would hope that any costs categorised as “other” by National
Highways would account for less than 30 per cent of total costs, unlike in the water sector, thus allowing a
greater proportion of total costs to be subjected to robust input price inflation analysis.

Is Ofwat’s approach sufficiently up-to-date?

The initial PR19 RPE analysis is somewhat out-of-date, given it predates COVID-19 and the current
environment of high energy prices and high general inflation. The subsequent CMA redetermination occurred
in 2021, and therefore takes account of the impacts of the COVID-19 crisis, but was still well before the
current macroeconomic turmoil. However, an interesting point to take from the CMA appeals is that the
latest input cost forecast is not necessarily the correct one to use. The OBR wage cost forecast used in the
initial RPE analysis had been superseded by two subsequent OBR forecasts by the time the CMA appeals
were underway, but these later forecasts were not used because of a consensus that they overestimated real
wage growth and incorporated unusual developments that would produce implausible results when applied
to the control period (i.e. furlough). This highlights the important point that the date of a forecast must be
understood in conjunction with the macroeconomic context at the time.

The assessment of energy price inflation is potentially the most out-of-date, given the impact that the Russia-
Ukraine conflict has had on energy markets since the CMA’s redetermination. The case for an energy RPE
could be much stronger now than it was in 2021, although an energy RPE might currently be negative to
reflect the potential for energy prices to fall from their current peak. An updated historical analysis of the
wedge value and volatility would need to consider whether data from 2022 was appropriate to use for
assessing an energy RPE, and the reliability of energy forecasts such as those published by BEIS may be even
lower than at the time of PR19.

Do we consider Ofwat’s approach to be valid?

We consider that the framework used by Ofwat to assess the case for RPEs is valid. Further, it is considered
valid by the CMA, based on its decision to use the same framework for its own redetermination of the price
controls for the four appealing companies. The fact that the CMA reached the same conclusions on RPEs for
each cost category as Ofwat demonstrates that the framework can provide consistent results when applied
by different parties. A regulator choosing to adapt this framework in its own sector (as done by the CAA in
its regulation of Heathrow Airport, as discussed in Appendix 4) can be reasonably confident that it provides
a valid approach to assessing RPEs.

The CMA’s final report noted that the framework might be improved by the addition of a materiality criterion.
In the case of the water companies’ redetermination, the CMA chose not to add this criterion because it
would not have changed any of its decisions on RPEs. Nonetheless, it is possible that an assessment of
materiality, as Ofgem used for RIIO-2, would improve Ofwat’s approach. Ruling out potential RPEs that do
not have a material impact on companies’ total expenditure can simplify the assessment process by avoiding
unnecessary analysis and hence making regulation more proportionate.

What is the geographical coverage of the sector?

Ofwat regulates the water and wastewater companies covering England and Wales. It makes no distinction
between RPEs for England and Wales in its assessment.
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What is the overall relevance of Ofwat’s approach?

We consider Ofwat’s approach to offer relevant insight on how the ORR might assess National Highways’
methodology for forecasting input price inflation. Whilst the analysis is not particularly up-to-date, it is
possible that similar factors will be at play when considering whether to use the most recent forecasts
available in the road context. Some parts of Ofwat’s approach may be less relevant, such as the selection of
indices and forecasts, the costs faced by the water sector, and the use of an ex post true-up mechanism.
However, Ofwat’s approach provides a useful framework that, with suitable adjustments, could aid in the
assessment of the approach taken by National Highways.
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Appendix 4: Case Study on Aviation
(Heathrow airport)

This case study focuses on the approach taken to RPEs by the UK’s aviation regulator, the Civil Aviation
Authority (CAA), in its economic regulation of the airport operator for London Heathrow Airport,
Heathrow Airport Limited (HAL). We cover the CAA’s approach to input price inflation for two price
controls: the Q6 price control (originally covering the period 2014-2018 and since extended to 2023) and
the ongoing H7 price control determination, due to cover the five-year period January 2022 to December
2026.

QG0 price control

The current control period for Heathrow Airport (known as Q6) began on | April 2014 and was initially
scheduled to run until 31 December 2018. In 2016 the price control was extended by a year, to December
2019, and in 2019 it was further extended to December 2021. In December 2021, a one year “holding price
cap” was set for 2022.

In its 2014 notice granting HAL's license (equivalent to a final determination), the CAA only presented limited
analysis of input price inflation. The focus of this analysis was on construction price inflation and how this
might exceed RPI, which was the measure used for the indexation of HAL’s capex allowance. In past price
controls, the CAA had included additional allowances to provide for the tendency of construction prices to
rise faster than RPI.'44 Based on forecasts of construction price inflation made by the CAA’s consultants
(Davis Langdon) compared to the OBR’s RPI forecasts for the five-year Q6 period, which showed
construction prices increasing at a slower rate than RPI, the CAA did not consider that an additional
allowance for construction inflation was appropriate.!4s

HAL opposed the CAA’s proposal, arguing that the forecasts underestimated construction price inflation and
that the CAA should use tender prices indices (TPIs) such as the BCIS index as well as the construction price
index. In response, the CAA noted that it had used the same measure of construction price inflation for the
previous control period, Q5, with the resulting forecasts being significantly in excess of the outturn.

The CAA rejected the idea of using TPIs to forecast construction inflation. It considered TPls not to be
“equally important” as outturn indices because TPIs only measure the prices that construction firms bid, not
the price paid by clients (such as HAL).146 This view was consistent with the view taken at Q5 by the CAA
and the Competition Commission (CC, now the CMA). The CAA also referred to an academic study!47
noted by the CC that found “the TPl forecast produced by the BCIS is “generally overoptimistic [i.e. an
overestimation of inflationary trends], leading to systematic forecast error” (CAA’s edits). The CC stated
that it had no reason to believe the approach to TPI forecasting had changed since this study was carried out.

144 CAP 1151: Economic regulation at Heathrow from April 2014: Notice granting the licence (caa.co.uk) Paragraph

C53

CAP 1151: Economic regulation at Heathrow from April 2014: Notice granting the licence (caa.co.uk) Paragraph
C55

CAP _[151: Economic regulation at Heathrow from April 2014: Notice granting the licence (caa.co.uk) Paragraph
C57

Fitzgerald & Akintoye (1995) The accuracy and optimal linear correction of UK construction tender price index
forecasts: Construction Management and Economics: Vol |3, No 6 (tandfonline.com).
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The CAA maintained its initial position and did not grant a specific allowance for construction price inflation
in its projections for HAL's Q6 capex.!48

H7 price control

H7 refers to the next regulatory price control period for Heathrow Airport starting in January 2022 and
ending in December 2026. The H7 arrangements are to replace the holding price cap that came into effect
on | January 2022 and that lasts until 31 December 2022. A further one-year holding price cap was announced
in December 2022 which will last from | January 2023 to 3| December 2023.!49

For H7, the CAA has conducted more detailed analysis of input price inflation than at previous price controls,
commissioning joint work from CEPA and Taylor Airey (CTA). Similarly, HAL has provided detailed analysis
of its input price inflation expectations for H7. The analysis focuses on opex rather than capex (in contrast
to what was the case at Q6).

CAA’s initial proposals

The CAA’s initial proposals for the treatment of input price inflation were published in October 2021 in the
form of a report by CTA.!50 The proposals included a review of HAL’s revised business plan's! as well as
CTA’s own proposals for input price inflation.

HAL’s proposals for input price inflation

In its business plan, HAL used a number of different price indices to inflate or deflate its historical costs to
its 2018 price base and then project nominal growth in each cost category. HAL created three core price
indices for wages, materials and power. Then, nominal inflation for each cost category in its business plan was
projected using a blend of these indices and RPI (taken as the measure of general inflation) based on HAL’s
view of the drivers of costs in each category. The core indices were as follows:

o Woages — OBR forecasts for economy-wide wage growth.
o Materials — advice from HAL'’s consultants.
o Power — BEIS forecasts.

The overall methodology taken by HAL for input price inflation forecasting was based on a set of four
principles developed by its consultants:!52

o Input price inflation forecasts should be anchored against the most likely path for GDP growth.

o Input price forecasts should be prepared on a nominal basis alongside a separate forecast of RPl-measured
inflation.

o Third-party forecasts should be used wherever possible.

o Extrapolation from historical data is possible where no published price forecasts exist.

CTA'’s review of HAL’s approach and its own proposals

CTA identified a number of key issues with HAL’s proposed approach to forecasting input price inflation.
The first was that RPl was an inappropriate measure of general price inflation, given that it has been
discredited by the ONS. Another issue was that HAL focused on cost areas where input prices will rise more
than general inflation, and failed to consider categories where the opposite might be true. CTA reviewed

148 CAP I151: Economic regulation at Heathrow from April 2014: Notice granting the licence (caa.co.uk) Paragraph
Cél

CAP 2488: Economic Regulation of Heathrow Airport Limited: setting a holding price cap for 2023.

H7 Review of Opex and Commercial Revenues: Initial Proposals (caa.co.uk) Section 3

13! HAL — RBP detailed plan, page 255 h7 update | Heathrow

132 H7 Review of Opex and Commercial Revenues: Initial Proposals (caa.co.uk) page 115
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which cost categories required an adjustment and the forecasts used to estimate adjustments. A third issue
was that, in CTA’s view, HAL had failed to provide material evidence of a real price effect for materials.

In determining its own input price inflation forecasts, CTA followed the assessment framework Europe
Economics developed for Ofwat during PRI9, with a materiality criterion added.'s3 The framework was

applied to five cost categories, namely:

people;
operational costs;

facilities and maintenance;

utilities; and
general expenses.

Table 0.9 presents CTA’s assessment of each cost category against the assessment criteria. Cost categories
that passed the assessment were deemed to require a “bespoke price series” to project nominal inflation for
that category, rather than CPI indexation.

Table 0.9: CTA assessment of HAL input price inflation allowances, using adapted version of Ofwat’s

PRI19 framework

Ofwat’s decision criteria People Operational Facilities and Utilities General
costs maintenance expenses

Is the cost category a Yes Yes Yes Partly (approx. Yes

material proportion of total 6% of 2019

company costs! opex)

Are there compelling Yes Unclear Yes Yes Unlikely — no

reasons to think that CPI HAL analysis

does not adequately provided, and

capture the input price? no clear
rationale

Is there a significant Yes — can Potentially. Yes — includes  Greater price  Unlikely — no

likelihood that the value of  expect direct Unclear from large labour volatility evidence to

the wedge between the labour costs the data component suggest it

input price and CPI will to differ from  provided by would

differ substantially from CPI HAL so far

zero over the period of the

price control?

Is the input price and Partly No — mostly Partly Partly Yes

exposure to that input contracts

price outside management where price

control for the duration of increases can

the price control? be managed

Use different price Yes No Yes Yes No

series?
Source: CTA report

As shown in the table, people, utilities, and facilities and maintenance passed the assessment framework and
therefore CTA developed bespoke price series for these cost categories. The bespoke price series were
constructed using CTA’s own forecasts of the same three core indices HAL developed (wages, material and
power) and CPl. CTA’s projections for wages, power and materials differed from HAL'’s, despite both
reportedly using the same data sources.!>* The bespoke series developed by CTA were as follows:

133 CTA did not apply a precise materiality threshold, but generally considered costs that made up more than 10 per
cent of opex to be material, and costs of between 5 per cent and 10 per cent of opex to be partly so.
134 H7 Review of Opex and Commercial Revenues: Initial Proposals (caa.co.uk) page |17

_81-


https://publicapps.caa.co.uk/docs/33/CAP2266A%20Review%20of%20H7%20Opex%20and%20Commercial%20Revenues%20Initial%20Assessment%20and%20Forecasts%20(CEPA%20Taylor%20Airey%20October%202021).pdf

Appendices

o People costs — CTA used the same OBR source to forecast economy-wide growth in wages that HAL
used, but assumed that wages would stay constant in nominal terms in 2020 and 2021 based on a pay
constraint implemented by HAL.

e Utilities — CTA used the same BEIS forecasts as HAL (BEIS Energy and Emissions Projection 2019). As
these forecasts were in real terms, CTA inflated them using projected CPI (rather than projected RPI as
HAL did) to obtain a nominal series.

o Facilities and maintenance — CTA used a blended input price inflation rate based on giving equal weight
to CPI and the OBR’s wage forecasts.

Insurance

There were also proposals from HAL and CTA for the forecasting of insurance costs.!s> HAL’s proposals for
insurance were based on recent quarterly outturn data on changes in insurance costs in various categories
from Marsh Global Analytics and HAL's own analysis of insurance market performance, aviation sector
performance, COVID-19 impacts on insurance markets, and future insurance market performance. CTA felt
the approach was “overly conservative” and applied an assumption that insurance premiums would grow by
5 per cent per annum in nominal terms.!56

CAA’s tinal proposals

The CAA’s final proposals for H7 were published in June 2022. Alongside the final proposals, an updated
CTA report was published that presented revised input price inflation forecasts.!5” There were significant
revisions to CTA’s initial conclusions, based on new evidence submitted in response to the initial proposals.
The new evidence led CTA to change which cost categories it applied a bespoke series to, and to change
how it constructed the bespoke series. The base year for the analysis was 2019.

Revised application of assessment framework

CTA decided not to strictly apply its materiality criterion when assessing the case for a bespoke price
series.!s8 |nstead, it allowed bespoke price series where other criteria were met and it judged there to be a
significant wedge between CPI and input price inflation for that cost category.

CTA revised its assessment of operational costs and decided to apply a bespoke price series. This was based
on evidence submitted by HAL that demonstrated that 35 per cent of its total opex is linked to RPI and
labour due to existing contracts, and a further |3 per cent is tied to activities that are “labour-based”. CTA
decided this demonstrated that CPl does not adequately capture input price changes for the operational costs
incurred by HAL.!s? CTA also decided to update its assessment for the management control criterion,
because HAL'’s contract with National Air Traffic Services (NATS) is indexed to RPI and does not end until
2030. As NATS is the only air navigation service provider in the UK with experience of Heathrow’s
operational complexity, CTA judged that HAL had less bargaining power than in other parts of its supply
chain.

CTA decided to apply a bespoke price series to insurance, despite it failing the materiality criterion. It argued
that HAL provided compelling evidence of a significant wedge between insurance premium inflation and CPI.
HAL was also judged to have little bargaining power in insurance markets.

%5 H7 Review of Opex and Commercial Revenues: Initial Proposals (caa.co.uk) page 90 (most figures are redacted)

H7 Review of Opex and Commercial Revenues: Initial Proposals (caa.co.uk) page 91 (most figures are redacted)
7 CAP2366l: Review of opex, CEPA, Tailor Airey, June 2022 (caa.co.uk)

8 CAP2366l: Review of opex, CEPA, Tailor Airey, June 2022 (caa.co.uk) page 65

* CAP2366l: Review of opex, CEPA, Tailor Airey, June 2022 (caa.co.uk) page 66
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A new cost category was added for HAL'’s electricity distribution contract,'é® and in line with direction
provided by the CAA, CTA directly applied HAL'’s forecasts from its latest revised business plan (RBP Update
2). HAL’s distribution contract, like its NATS contract, is linked to RPI and is a long-standing contract.

Revised and new bespoke price series

HAL provided new evidence to CTA which led to CTA updating the bespoke price series used in its initial
recommendations. There were also new bespoke series developed for the additional cost categories passing
the assessment framework: operational costs and insurance.

For people costs, CTA’s initial forecast had assumed flat nominal wages in 2020 and 2021 before reverting
to OBR forecasts. This approach was intended to reflect the “weak aviation labour market and a period of
pay restraint within the sector”. HAL opposed this approach, arguing that the OBR forecasts should be used
for the entire period. HAL argued its salaries were re-baselined to market rates in 2020 and that it faced the
same labour market pressures as other companies.

CTA accepted HAL'’s argument on the labour market pressures it faced, and decided to alter its wages index
used to construct the bespoke series for people costs. The revised wages index converged with the OBR
forecasts for the H7 period. However, CTA did not think its wage index, used to project HAL’s people’s
cost from a 2019 base, should start at the same level in 2022 as the OBR’s, given the widespread pay freezes
and pay cuts in the aviation sector during the COVID-19 period. CTA proposed a new wage forecast that
assumed zero growth in 2020 and 2021 and above-average wage growth in 2022 and 2023, so that by 2024
cumulative wage growth from 2019 is in line with the levels implied by the OBR’s most recent forecast.'¢!

Another issue was the choice of OBR’s wage index. The OBR forecasts two series — “Wages and Salaries”,
which estimates the economy-wide wage bill, and “Average Earnings” which divides the former by the number
of employees. CTA used Wages and Salaries for its initial proposal based on its interpretation that the series
represents hourly earnings and thus would be less affected by working pattern distortions during COVID-19
years. CTA changed this interpretation for its final recommendations.'é2 It considered that the Wages and
Salaries index is driven in part by changes in the number of jobs over time, and so is not a ‘pure price index’
and hence is not suitable to use for the purpose of forecasting opex. Therefore, CTA switched to using the
Average Earnings series for people costs — to which its bespoke series converges by 2024.

For utilities, CTA accepted new evidence from HAL in the form of a forecast inflation series for electricity
and gas commissioned by HAL from the Energy Intelligence Centre (EIC).'63 HAL proposed a bespoke price
series based on a weighted average of these forecasts and CPI (weighted according to utility costs in 2019).
CTA accepted this bespoke price series, and adjusted it to account for more recent OBR CPI inflation
forecasts. The EIC study was from November 2021, meaning that it predates the significant wholesale energy
price increases of 2022. At the time of Final Proposals, HAL had made no representations to the CAA to
adjust the bespoke price series for energy. CTA noted that the extent to which recent movements will affect
HAL will depend on its hedging strategy and on whether prices revert to the forecast produced by EIC.

For facilities and maintenance, CTA accepted new evidence from HAL that cleaning costs are linked to staff
costs and so should be indexed to wage inflation, but rejected the proposed use of RPI for HAL'’s existing
baggage contract. CTA decided to use a bespoke price series with a 14/86 split between labour inflation and
CPI, given that |4 per cent of HAL'’s facilities and maintenance costs are labour costs for cleaning.

For operational costs, CTA accepted HAL’s evidence and used a bespoke price index with a 25/52/23 split
between labour, CPI and RPI inflation, based on a bottom-up analysis of HAL’s contracts.

10 A contract with UK Power Networks relating to the leasing of the electricity distribution network at Heathrow
airport.

16! CAP2366l: Review of opex, CEPA, Tailor Airey, June 2022 (caa.co.uk) page 67

1e2. CAP2366l: Review of opex, CEPA, Tailor Airey, June 2022 (caa.co.uk) page 68

163 EIC (2021) Delivered Electricity Price Forecast.
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For insurance, CTA rejected HAL’s proposed 10 per cent annual increase in insurance costs. Instead, it used
evidence from the Swiss Re Institute!é4 which forecast real increases in insurance costs to develop a bespoke
index with a significantly lower rate of increase than HAL proposed.

A summary of the input price inflation recommendations from CTA, which were adopted by CAA for its final
proposals, is given in Table 0.10.

Table 0.10: Revised price series assumptions from CAA final proposals

Cost item Price series

People Bespoke wage series: zero growth in 2020 and 2021; with above-average wage
growth in 2023 and 2024; OBR-implied wage growth thereafter.

Operational 52/23/25 blend of CPI/RPI/labour

Insurance CTA bespoke series

Facilities and Maintenance 86/14 blend of CPl/labour

Rates CPI

Utility HAL bespoke series

Distribution contract RPI

General expenses CPI

Other CPI

Source: CTA report Table 9.2

Responses from HAL and airlines (British Airways) to final proposals

This section summaries two responses to CAA’s final proposals for input price inflation from HAL and British
Airways (BA), both of which opposed parts of CAA’s proposed approach.

British Airways

BA opposed the increased allowances for energy price inflation that the CAA approved based on the forecasts
from EIC.!65 BA considered that HAL was somewhat insulated from energy price changes due to hedging
arrangements, which it requested the CAA to investigate. BA’s understanding of the hedging arrangements
was that it would mean that there was little need for a rise in opex to account for energy cost inflation. It
also raised concerns that future energy price declines would not be returned to consumers and suggested
that the CAA might consider how consumers could benefit from eventual energy price falls and how it could
avoid creating windfall gains for Heathrow when such declines occur.

BA also opposed the allowances for insurance costs, which it viewed as not being aligned with a statement in
CAA’s final proposals that “while insurance premiums have increased markedly since mid-2019, the current
trend appears to be downwards”.!6¢

HAL

HAL welcomed the updated methodology for the final proposals, which it considered a significant
improvement on the initial proposals. However, HAL considered the final proposals from CAA to
underestimate the impact of increasing input price inflation, particularly for energy, insurance and wages.!67
It stated that the underestimation amounted to £137m. HAL stated that it was critical the H7 operating cost
allowances recognised the efficient incremental costs of input price pressures in the current inflationary
environment.

164 Swiss Re Institute (202 1) Sigma No. 5/2021 - Turbulence after lift-off: global economic and insurance market outlook

2022/23.

British Airways Response to CAP2365 Economic regulation of Heathrow Airport Ltd H7 Final Proposals, page 89
CAA CAP2365C, “Economic regulation of Heathrow Airport Limited: H7 Final Proposals Section 2: Financial issues”,
para 4.52

Heathrow’s Response to CAP2365 Economic regulation of Heathrow Airport Ltd H7 Final Proposals, page 6

165
166

167
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HAL acknowledged that the CAA had accepted its approach to energy inflation forecasting, but it stated that
the final proposal needed to be updated with the latest available forecast (the EIC forecasts underlying the
indexation predated the significant energy price increases over 2022). HAL provided an updated EIC report,
from April 2022, which it proposed that CAA use to update its energy price indexation.

HAL commissioned Frontier Economics to review the CTA analysis of wage inflation. Frontier Economics’
summarised findings were:!68

The OBR Average Earnings index is the most appropriate index for people costs: when comparing the
OBR Average Earnings and Wages and Salaries price forecasts, the Average Earnings series is likely to be
a more representative view of the average trend in the UK.

CTA’s bespoke wages index does not reflect real-world events: CTA assumes zero wage growth in 2020
and 2021, with a phased catch-up to the OBR Average Earnings index by 2024. HAL stated that this
catch-up is a judgment with no reasoning provided, and a construct that appears to ignore the significant
resourcing challenges faced by the aviation sector.

Aviation wage pressure is greater than that of the general labour market: Recent evidence from web-
scraping suggests an aviation wage trend higher than the OBR forecast.

Regulatory precedent supports a bespoke approach: For RIIO-ED2, CEPA recommended applying a
weighted average approach for labour costs, using both the OBR’s Average Earnings series and sector-
specific forecasts relevant to the labour cost base in the energy sector. HAL argued that a more bespoke
approach would also seem reasonable for Heathrow.

HAL stated that CTA should adjust the wage forecasts used in its construction of the bespoke series for
people costs, though the proposed adjustment is redacted in the published response document.

On insurance, HAL argued that the CAA underestimated increasing pressure on insurance premiums. It
stated that the growth rates from Swiss Re that CTA used in its analysis to derive insurance inflation forecasts
implied insurance inflation forecasts for 2022 that were 4 per cent below outturn. It argued the Swiss Re
forecast fails to consider “real life issues” such as increasing property values. Further, HAL disagreed with
CAA’s view that the current trend in insurance premiums is downwards. HAL also argued that CTA was
wrong to cite the example of airline insurance costs, given the different risk profiles that airlines and airports
have. HAL provided insurance market data from Marsh, which HAL considered as confirmation that a
significantly higher per annum forecast for increases in insurance costs should be adopted by the CAA.

Assessing the CAA’s approach to forecasting input price inflation

In this section, we assess CAA’s approach to input price inflation, focusing particularly on its approach for
H7 given that this represents the CAA’s most recent thinking on this issue.

Is the CAA’s approach applicable to the road sector?

The CAA’s approach is partly applicable to road. The application of the assessment framework and the
approach to forecasting prices for specific cost categories provides useful insight, particularly as the CAA is
grappling with issues around macroeconomic uncertainty and energy price volatility which are not specific to
the aviation sector.

The residual impacts of COVID-19 are clear when reviewing the discussion between HAL and the CAA on
wage inflation forecasts. The aviation sector is emerging from a period of severe weakness during which staff
were subject to pay freezes and cuts. This has presented challenges when applying OBR wage indices for the

'8 Heathrow’s Response to CAP2365 Economic regulation of Heathrow Airport Ltd H7 Final Proposals, page 92
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economy as a whole to estimate labour cost inflation for HAL. To our knowledge, this difficulty does not
apply to road.

The debate over the preferred OBR wage cost series is relevant to road. We agree that the Wages and
Salaries series is partially reflective of the number of jobs, which means that it is not suitable for use in wage
growth forecasts.

The long-term RPI-linked contracts HAL is tied into with NATS and distribution providers may or may not
be applicable to National Highways, though we would expect that generally National Highways has greater
bargaining power when negotiating supply chain contracts than HAL does when negotiating with NATS.

The criticism levelled at the use of tender price indices (TPIs) by the CAA during Q6, and previously by the
CC, is potentially applicable to road, given that TPIs are often used by National Highways. However, we
would need to review the critique of TPIs to determine if it is still applicable, given that the CAA refers to a
study from before 2000 in its criticism.

As Heathrow is a private company, it is not reliant on government funding, unlike National Highways. This
means that ex post adjustments to allowances are possible for the CAA in a way that is not the case in the
road sector. For example, the CAA is currently considering a significant COVID-|9-related RAB adjustment
request from HAL (the request is for a £1.2bn adjustment, whereas the CAA has proposed a £300m
adjustment).'6?

Is the CAA’s approach sufficiently up-to-date?

The CAA’s final proposals were published in June 2022, and so are relatively up-to-date, although most of
the inflation forecasting relied on data from 2021 or early 2022, which is already quite outdated given the
current speed of macroeconomic change. HAL appears to have provided some updated forecasts to ensure
that the CAA can base its decisions on the most recent forecasts (e.g. the April 2022 energy inflation
forecast).

Do we consider CAA’s approach to be valid?

The assessment framework applied by the CAA’s consultants, CTA, is one we consider to be valid, and one
we have covered in depth in the water sector case study.

The proposals for bespoke price indices are more questionable. The CAA and its consultants have made
significant revisions to their initial proposals based on evidence provided by HAL. Much of this evidence is
not available to be reviewed, such as the bottom-up analysis of HAL contracts used to establish the bespoke
price series for operational costs. However, we would suggest that analysis of HAL’s existing contracts may
not be the best approach to determining the efficient level of input price inflation, given that often contractual
terms are subject to management control. In general, the bespoke price series have been developed through
a lot of analysis of HAL’s own expenditure data, rather than analysis of external indices or independent
forecasts which might be more reflective of efficient costs. It is important that the CAA recognises specific
costs and pressures that HAL faces, but this needs to be balanced against analysis of the input price inflation
efficiencies achieved in competitive markets.

What is the geographical coverage of the sector?

This case study focuses on one specific airport, Heathrow, and therefore certain costs are likely to be affected
by local developments. In particular, the London Living Wage is considered to limit HAL’s ability to mitigate

169 https://publicapps.caa.co.uk/docs/33/HAL%20Economic%20Regulation%20Covid-
19%20related%20RAB%20adjustment%20(CAP2140%20v2).pdf
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wage increases. The London Living Wage is also considered to justify an upward adjustment to facilities and
maintenance costs to reflect the additional costs associated with requiring suppliers to pay it.

What is the overall relevance of the CAA’s approach?

Overall, the CAA’s approach is relevant for the purposes of this review. It is up-to-date, and its ongoing H7
price review is dealing with similar challenges to RIS3. There are enough similarities between aviation and the
road sector that much of the input price inflation analysis may be applicable to our review, although some
characteristics of aviation and specifically Heathrow mean that there is not a perfect read-across. However,
we do not necessarily agree with the approach that the CAA has taken. The reliance on HAL’s existing
contracts and internal expenditure data as inputs for a number of the bespoke price series is a particular area
where the approach could be improved, for example by analysing external indices and forecasts. We do not
consider this approach to be optimal for establishing efficient costs.
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Appendix  5:  Case  Study on

Telecommunications (BT)

This case study covers Ofcom’s approach to input price inflation in its regulation of the telecoms
infrastructure owner British Telecoms (BT). It focuses on the approach to input price inflation in recent
charge control decisions and consultations that Ofcom has published. Ofcom have maintained a consistent
approach to input price inflation in three recent market reviews, and as a result in this case study we
summarise the methodology for one recent market review, which was subsequently reapplied on two more
occasions.

Ofcom’s approach to input price inflation for the 2018 Wholesale L.ocal Access
Market Review

In 2018 Ofcom undertook a review of the regulation of the wholesale local access (WLA) market for the
fixed connection used by broadband and fixed telephone services.!70 [t was determined that BT had significant
market power in the WLA market in the UK (excluding the Hull Area) and therefore it was appropriate for
Ofcom to continue to set charge controls on various fixed connection services provided by BT for the period
2017/28 to 2020/21.

After WLA 2018, Ofcom subsequently took the approach described below to forecast input price inflation
for its 2019 Business Connectivity Market Review consultation!?! and its 2021 Wholesale Fixed Telecoms
Market Review.!72 The most recent data available was used from each data source, and certain pay agreements
with trade unions were no longer relevant inputs for calculating pay inflation, but otherwise Ofcom’s
methodology was identical.

Ofcom set cost-based charge controls for WLA 2018 using a “CPI-X” control, with X set to align charges to
forecast efficient costs for the control period. To forecast costs over the control period, Ofcom made
assumptions about the inflation of operating costs and asset prices.!”3 Ofcom forecasted inflation for pay
opex, hon-pay opex and assets separately. The rest of this section covers the approach taken to each type.

Pay operating cost inflation

To forecast pay cost inflation, Ofcom considered a range of evidence. These sources are described under
the headings below.

Historical and forecast pay cost data from BT's management accounts

The source came directly from BT, which provided forecasts of total labour cost (TLC) and ‘PVEO’ analysis,
a management accounting tool which breaks down annual movements in costs into changes due to Price
(inflation), Volume effects, Efficiency (or cost transformation) and Other. This focused on two BT divisions —
Technology and Service Operations (TSO) and Openreach, as these divisions together accounted for the
majority of pay costs. It is not clear how TLC and PVEO forecasts were produced or the assumptions
underpinning them.

7% Wholesale local access market review - Ofcom

7! Ofcom (2019) BCMR consultation Annexes |-22, paragraph 18.71 [online].
172 Ofcom (2021) WFTMR Annexes |-26, paragraph A14.129 [online].

'73 2018 WLA statement, Annexes |7-27, paragraph A17.4
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The TSO division stopped producing historical and forecast PVEOs after 2015/16. This meant that it was not
possible to estimate historical pay inflation for TSO in 2016/17. It also meant that forecast pay inflation
estimates were based on forecast TLC rather than forecast PVEO (which are only produced by Openreach).
The forecast pay inflation in these data were BT-specific and based on BT management’s knowledge of the
labour markets and the relevant grade-mix within each division.

Historical pay cost data from BT's Annual Reports

This data was ultimately not used by Ofcom as it could not differentiate pay cost inflation between different
BT divisions.

Public reports of BT’s discussions on future pay awards with its Trade Unions

In 2017, BT reached new pay agreements with two key trade unions (one for non-managerial staff and one
for managers). The agreements extended until 2019. Ofcom recognised that these agreements are directly
relevant to the wages and salaries elements of pay costs.

Economy-wide studies of historical and forecast changes in pay costs

Ofcom acknowledged that it is important to use the most up-to-date forecasts in its analysis.!'”* Ofcom used
data on annual historical growth in median full-time gross weekly earnings from the ONS’s Annual Survey of
Hours and Earnings (ASHE), ONS data on annual changes in average weekly earnings (total pay i.e. including
bonuses), and the Bank of England’s forecasts of average weekly earnings (the most up-to-date available).
Ofcom also considered historical and forecast data on average earnings growth from the OBR. Both ONS
and OBR made a downward revision to their forecasts in the time between Ofcom’s March 2017 consultation
and its 2018 VLA statement.

Consolidation of sources and judgement

The four sources above were each considered and Ofcom’s proposed pay cost inflation rate for the control
period was based on its judgement of the evidence as a whole.!”> Ofcom’s final decision was a geometric
mean pay cost inflation assumption of 2.8 per cent per annum between 2017/18 and 2020/21. For 2017/18,
2018/19 and 2019/20 pay inflation, Ofcom gave most weight to BT’s forecasts of its pay costs, whilst also
stating that it considered the trade union agreements and external forecasts for the economy as a whole. For
2020/21, Ofcom used BT’s forecasts TLC data and the OBR’s forecasts of average earnings growth. It is not
clear exactly how Ofcom synthesised these various sources to derive its pay forecast.

Following the publication of Ofcom’s proposed approach, TalkTalk opposed the use of BT’s agreements with
the trade unions and the use of BT’s internal forecasts, noting this would impact on BT’s incentives to secure
a low wage settlement.!76 Ofcom acknowledged TalkTalk’s concerns but noted that:!77

the relevant divisions’ TLC forecasts were submitted to BT Group as part of its planning process;

pay agreements are just one of the several sources of evidence that Ofcom considered in reaching a
decision; and

in practice, BT has strong commercial incentives to engage in meaningful discussions with the trade unions
regarding pay and conditions, due to its incentives to achieve the efficiency target that Ofcom set and to
outperform the charge control.

Non-pay operating cost inflation

Ofcom considered separately cost inflation estimates for energy, accommodation and all other non-pay
operating costs. It then weighted the forecasts using information from BT’s regulatory accounts to reflect the

174 2018 WLA statement, Annexes |7-27, paragraph A17.24
175 2018 WLA statement, Annexes |7-27, paragraph A17.6
176 2018 WLA statement, Annexes |7-27, paragraph A17.7
1772018 WLA statement, Annexes |7-27, paragraph A17.29
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different cost mix of different BT service groups. The approaches for energy and accommodation costs are
covered below.

Energy costs

Ofcom used the latest available electricity price forecasts produced by BEIS as part of its annual updated
energy projections (UEPs) of future energy consumption and emissions. Specifically, Ofcom used the forecasts
for prices per kilowatt hour for the “services” sector, an approach Ofcom took at three earlier market
reviews.!78

One confidential respondent to Ofcom’s consultation noted that BT could hedge in the energy futures market
to reduce its energy costs, and Ofcom’s energy inflation assumption should reflect that. Ofcom acknowledged
this point and performed a cross-check analysis of BT’s actual historical electricity unit costs against historical
BEIS estimates. The results of the cross-check are not published but Ofcom concluded that the BEIS forecasts
for the services sector remained an appropriate input for calculating energy price inflation for BT.!7® Given
this and the absence of suitable alternative forecasts, Ofcom continued to use the BEIS UEPs.

Accommodation costs

Ofcom took the same approach that it had for previous charge controls and assumed that all of BT’s
accommodation costs (except for its business rates costs, which were excluded from the estimate of non-
pay inflation) would increase at 3 per cent per year over the control period. This is the rate agreed between
BT and Telereal Trillium, covering the majority of BT’s properties.!80

Other costs
Ofcom used CPI to forecast costs where no specific rate could be identified.!8!
Asset price inflation

Ofcom adopted asset price change assumptions that ensured duct and copper assets were valued consistently
with how they were revalued for current costs accounting purposes in BT’s Regulatory Financial Statements,
which assume the prices for duct and copper assets will increase by RPIl. Therefore, Ofcom used OBR’s RPI
forecasts up to 2020/2| to set forecast asset price inflation over the control period. One stakeholder
opposed the use of RPI, given it is recognised to be a flawed measure of general inflation. However, Ofcom
maintained its position, arguing it was appropriate to use RPI to re-value copper and duct to ensure
consistency with BT’s approach to copper and duct valuation and Ofcom’s past decisions. 82

All other asset prices were assumed to stay flat in nominal terms. This was based on analyses of historical
asset price changes and of holding gains and losses using BT regulatory accounting data.!83

Assessment of Ofcom’s approach

In this section we assess Ofcom’s approach to input price inflation for WLA 2018 (and subsequent market
reviews).

178 2016 BCMR, 2014 FAMR and 2014 WBA

179 2018 WLA statement, Annexes |7-27, paragraph A17.44
'8 2018 WLA statement, Annexes |7-27, paragraph A17.48
'8 2018 WLA statement, Annexes |7-27, paragraph A17.49
'82 2018 WLA statement, Annexes |7-27, paragraph A17.65
'8 2018 WLA statement, Annexes |7-27, paragraph A17.64
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Is Ofcom’s approach applicable to the road context?

Ofcom’s approach is mostly applicable to the road context, although there are some elements of the
methodology that are not applicable due to differences between the telecoms sector and the road sectors.

Ofcom’s approach to pay cost inflation could be applied to road. This would involve taking internal data and
forecasts from National Highways in combination with external forecasts of pay inflation to take a rounded
view on the likely path of pay costs in the next control period. However, the impact of using internal pay
data on future incentives to negotiate pay settlements might be different for BT, a private company, than it is
for publicly-owned National Highways.

It is clear that, firstly, Ofcom recognised the value of using the most-up-to-date external inflation forecasts.
Secondly, it considered that the absence of a suitable alternative to established input price series meant that
there was little reason to deviate from an approach used before. And thirdly, for those cost inputs where no
suitable series is available at all, it used CPI as its default forecast. These three characteristics of its approach
are transparent and defensible, offering a sensible framework that could be deployed in the road contexts.

Ofcom’s approach to accommodation costs is probably less applicable. Ofcom’s approach is based on an
ongoing agreement between BT and Telereal Trillium (a private property company) on the rate at which BT’s
rent costs would increase, covering most BT properties, which Ofcom then applies to all BT accommodation
costs. In theory, this approach could be applied in the road context if a similar agreement existed between
National Highways and a property company.

Ofcom’s approach to asset price inflation is not relevant to the regulation of National Highways, as we
understand that the calculation of revenues for National Highways is not based on valuation of an asset base.

Is Ofcom’s approach sufficiently up-to-date?

While Ofcom’s most recent charge control for BT was 2021, the approach to input price inflation for that
charge control was essentially unchanged from its 2018 approach. Consequently, the approach pre-dates the
more unpredictable inflationary context of today. Ofcom’s publications give little indication that it was
concerned at the time about future macroeconomic volatility causing its forecasts to be significantly wrong.
Caution may therefore be needed in applying Ofcom’s approach in the current macroeconomic environment.

Do we consider Ofcom’s approach to be valid?

Ofcom’s approach to pay cost inflation has some validity, given that it considered a wide range of evidence
to come to a view on how it expects pay cost inflation to change over time. Ofcom provides reasoning for
why it gives more weight to certain data sources than others. In general, however, placing a lot of weight on
BT’s internal data and forecasts as an approach to estimating BT’s efficient costs is questionable, especially
when little information about these forecasts is made available.

The approach to non-pay cost inflation is one we consider less valid. For example, we would question the
validity of assuming that an existing agreement between BT and a property company necessarily represents
efficient accommodation cost inflation across all of BT’s property, particularly if the agreement is long-
standing. Even if one makes assumptions on BT management’s skill as negotiators and their bargaining power,
the fact that 3 per cent was an efficient rate at the time of the original agreement does not mean that it
remained so at the time of Ofcom’s determination. Moreover, it is unclear exactly how much of BT’s property
is covered by the aforementioned agreement, other than being ‘the majority’ of BT’s properties. 8+

'8 2018 WLA statement, Annexes |7-27, paragraph 17.48.
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What is the geographical coverage of the sector?

Ofcom’s market reviews cover virtually the whole of the UK including Northern Ireland. The Hull area is
treated separately due to KCOM being the infrastructure owner in that area. BT’s UK network includes
assets in England, Scotland, Wales and Northern Ireland.'8? Ofcom’s approach to input price inflation does
not appear to have differentiated between regions.

What is the overall relevance of Ofcom’s approach?

We consider that there are two key disadvantages to applying Ofcom’s approach to road. Firstly, it is not
sufficiently up-to-date and therefore caution would be required in applying it to the current high-inflation
environment. It is possible that the relatively simplistic approach (e.g. few cost categories, defaulting to CPIl)
is suited to a low-inflation environment. Secondly, we consider that certain aspects of Ofcom’s approach to
forecasting input price inflation may not necessarily lead to efficient cost allowances. Ofcom makes some use
of external, independent data sources, but its reliance on internal data and forecasts provided by the company
it regulates — without describing whether and how it challenged this analysis — could potentially be improved.

185 2018 WLA statement, Annexes |7-27, footnote 30.
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Appendix 6 — Case Study on Water in
Northern Ireland

This case study covers the approach to RPEs in the water and wastewater sector in Northern Ireland. The
Utility Regulator sets price controls for Northern Ireland Water (NI Water), the most recent of which was
PC21, which covers the six-year period 2021-2027. We describe the Utility Regulator’s approach to input
price inflation for PC2| below and provide an assessment of its relevance to the road context.

NI Water PC21

The Utility Regulator published its final determination for PC21 in May 2021, setting out the price limits NI
Water can charge its non-domestic customers and the outputs to be delivered for the six-year price control
period.

For PC2I, the Utility Regulator’s input price inflation analysis was a component of its frontier shift
methodology. The Utility Regulator combines nominal input price forecasts with productivity expectations
and a general inflation forecast (measured using RPI forecasts from the OBR) to determine the “frontier shift
in real terms” to be applied to the PC2| opex and capex targets for NI Water, which can be an addition to
or a subtraction from the targets.!8¢ The formula below summarises the Utility Regulator’s approach:

Frontier shift in real terms ~input price inflation — productivity improvement — forecast RPI-measured inflation.

In this regard, the Utility Regulator’s approach to input price inflation has remained largely unchanged since
PC13,'87 in which the Utility Regulator based its approach on the Competition Commission’s approach for
its 2010 Bristol Water inquiry.

Analysis of the macroeconomic outlook

The Utility Regulator noted that input prices are heavily dependent on the performance of the economy and
therefore analysed forecasts from the OBR, the International Monetary Fund (IMF) and the Ulster University
Economic Policy Centre (UUEPC) for GDP and GVA. All three sources gave similar projections — following
a large contraction in 2020/21 (reflecting the impacts of the COVID-19 pandemic on the economy), strong
economic growth was projected for 2021 and 2022, with the growth rate levelling off subsequently. The
Utility Regulator also analysed projections for the world GDP growth rate from OBR and the IMF, which
showed a similar story, though the 2020 downturn was less pronounced.

Opex

The Utility Regulator based its input price inflation analysis on the opex cost structure of a hypothetical water
company. For PC21, the Utility Regulator initially established a cost structure based on representative water
companies in England and Wales, which it then adjusted to recognise specific cost factors in Northern Ireland
in order to establish the opex costs of a hypothetical efficient Northern Irish water company. Historically,
Northern Ireland has experienced higher electricity costs then Great Britain and therefore the share of
power costs has been revised upwards to recognise this at previous price controls. The difference has
diminished over time, and at PC21 there was only a moderate adjustment — from 12.5 per cent of opex for

'8 PC21 Final Determination - Annex K Opex and Capex frontier shift paragraph 1.9
'8 ANNEX D - Rate of Frontier Shift - PC13 FD.pdf (uregni.gov.uk)
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the hypothetical GB water company to |3 per cent for the hypothetical NI company. The opex input mix for
PC21 also accounted for the lower cost of wages in Northern Ireland, meaning that the proportion of spend
relating to labour is lower than assumed for an Ofwat company (47 per cent as opposed to 50 per cent).!88
Other categories are adjusted to ensure the proportions still sum to 100 per cent. The final column in Table
0.11 presents the input mix used by the Utility Regulator for its opex input price analysis.

Table 0.1 1: Hypothetical opex input mix for efficient water companies

Input Share of opex for Ofwat- Share of opex for hypothetical
regulated company (%) NI water company (%)
Labour — general 50 47
Materials and Equipment 10 I
Chemicals 25 3
Power 12.5 13
Rates 10 I
Environment Agency Charges 5 5
Bad Debt 5 5
Other 5 5

Source:  https://www.uregni.gov.uk/files/uregni/media-files/Annex%20K%20-%200pex%20and%20Capex%20Frontier%20Shift%20-
%20REDACTED%2002.00.pdf

We now summarise the Utility Regulator’s approach to forecasting nominal price inflation for each input.
Labour cost inflation (opex)

To forecast labour cost inflation, the Utility Regulator first analysed historical data from three indices related
to whole economy wage costs, namely:

ONS AWVE: Private Sector Level: Seasonally Adjusted Total Pay Excluding Arrears
ONS AWE: Private Sector Level: Seasonally Adjusted Regular Pay Excluding Arrears
ONS Index of Labour Costs per Hour (ILCH) — Wage costs per hour (whole economy)

The Utility Regulator noted that the outturn data for 2019/20 was impacted by the furlough support scheme,
particularly in the case of the ILCH data, which measures hourly pay. Lockdowns significantly reduced hours
worked, but furloughed workers were receiving 80 per cent of their wages.

The Utility Regulator also analysed projections of average hourly earnings published by the OBR, which at
the time of PC21 were significantly influenced by the impacts of the pandemic. OBR’s projected hourly
earnings growth rate swung significantly from double digit growth in 2020/21 to a contraction of 8 percent
in 2021/22, with earnings growth not returning to its pre-pandemic 3 per cent until 2023/24. The Utility
Regulator viewed the projections as a result of “the peculiarity of the circumstances and data that these
numbers are produced from” or “what may be referred to as an artefact of the data.”!8?

Given the above, the Utility Regulator decided not to use the average hourly earnings projections. Whilst
the Utility Regulator felt that typically a measure of hourly earnings growth is preferable to other earnings
projections when estimating real price effects, so as to remove the effects of (smaller) changes in hours
worked, it decided for PC21 it would change to using OBR’s Average Earnings Growth dataset as the forecast
for labour cost inflation.

Materials and equipment

For materials and equipment costs, the Utility Regulator considered the ONS machinery and equipment price
index to be a good indicator of price movements. The Utility Regulator also analysed historical general input
price inflation for all manufacturers, based on the ONS PPI for manufacturing (excluding food, drink, tobacco
and fuel). Both series showed average growth of |.7 per cent per annum in the six years prior to the PC21

'8 PC21 Final Determination - Annex K Opex and Capex frontier shift paragraph 2.8
'8 PC21 Final Determination - Annex K Opex and Capex frontier shift paragraph 2.35
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determination, and therefore the Utility Regulator adopted this figure as its estimate of the annual input price
increase for materials and equipment.

Chemicals

For chemicals, the Utility Regulator analysed the ONS PPI for chemicals, looking at historical data since 1997.
The most recent data at the time indicated negative price growth in chemicals. The Utility Regulator viewed
this as reflective of sluggish growth in the world economy, and it expected chemicals prices would continue
to be impacted by reduced global demand while economies continued to be affected by the pandemic.!? It
therefore took the same approach that it had for the previous price control, PCI15, which was to take the
view that future chemical prices may be more closely linked to global growth than to the long-term trend
growth rate of the ONS PPl (which was 1.7 per cent per annum). The Utility Regulator therefore forecast
an annual cost increase of 2.7 per cent for chemicals, based on an average of the growth rates implied by
historical ONS data and the forecast of global GDP growth, with greater weight given to global GDP.

Power

For power, the Utility Regulator focused on electricity as this is the main component of power costs for
water and sewerage companies. The Utility Regulator looked at two sets of forecasts for electricity prices:
BEIS Updated Energy and Emissions Projections and the Department for Energy and Climate Change (DECC)
estimates for electricity price growth up to 2035. The Utility Regulator considered these departmental
forecasts to be the best available independent data, and while its final figure for power costs was redacted, it
was constructed by averaging both departments’ forecasts over the price control period.

Rates, bad debt and other costs

The Utility Regulator assumed that rates, Environment Agency charges and other costs would move in line
with RPI inflation, consistent with its previous approaches.!?!

The Utility Regulator used the OBR’s annual RPI forecast and assumed that RPI would be 3 per cent in the
final year of PC21 that the OBR had not forecasted as at the time of its determination.!?2

Capex

As with opex, the Utility Regulator based its input price inflation analysis on the capex cost structure of a
hypothetical water company. This was based on representative Ofwat-regulated companies, with no
adjustment. The input mix is shown in Table 0.12.

Table 0.12: Capex input mix for a representative water company

Input Share of capex (%)
Labour — general 30
Labour — specialist 15
Materials — machinery 10
Materials — civils 15
Plant and equipment 25
Other 5

Source:  https://www.uregni.gov.uk/files/uregni/media-files/Annex%20K9%20-%200pex%20and%20Capex%20Frontier%20Shift%20-
%20REDACTED%2002.00.pdf

Costs categorised as ‘other’ were assumed to grow in line with RPI. General labour inflation was assumed to
be the same for opex and capex. “Materials — machinery” was assigned the same nominal input price inflation

1% PC21 Final Determination - Annex K Opex and Capex frontier shift paragraph 2.55
'l PC21 Final Determination - Annex K Opex and Capex frontier shift paragraph 2.66
12 PC21 Final Determination - Annex K Opex and Capex frontier shift paragraph 4.7
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rate as the materials and equipment cost category within opex. We summarise the approach for the remaining
cost categories below.

Specialist labour

At PCI15, the Utility Regulator applied an uplift of 1.25 per cent per annum to allow for faster wage inflation
for specialist labour than general labour wage inflation.

At PC21, the Utility Regulator decided not to apply an uplift for specialist labour wage inflation. This was
based on a comparison of historical data from the BCIS index “Civil engineering — labour and supervision”
with ONS data on private sector average weekly earnings and average hourly earnings. The Utility Regulator
found that the historical growth rate of the BCIS index for the period 2009-2020 closely matched that of the
general economy indices from ONS. In the light of this, it adopted the same nominal wage inflation rates for
specialist labour as it did for general labour.

Materials — civils

This cost category refers to construction materials such as bricks, concrete, metal and plastics used by water
companies in construction work.!93 The Utility Regulator used the new work output prices in the ONS’s
Construction Output Price Indices (OPIs) for its analysis, comparing the OPIs for infrastructure, public (non-
housing), private industrial and private commercial. The datasets only went back to 2016/17, and showed that
infrastructure had risen from being initially below the other OPIs to overtaking them in 2019/20. The Utility
Regulator decided to take the average of the full dataset across all the categories as its figure for annual
nominal input price inflation for civils cost growth.

Plant and equipment

The Utility Regulator used the BCIS index “Plant and Road Vehicles” as an indicator of cost pressures for the
plant and equipment used by water companies. The long-term average for the index (1997-2020) was 2.6 per
cent, and the Utility Regulator adopted this as its nominal input price inflation assumption for plant and
equipment.

Assessment of the Utility Regulator’s approach

Below we assess the approach to input price inflation taken by the Utility Regulator-.

Is the Utility Regulator’s approach applicable to the road context?

We consider the Utility Regulator’s approach to be partly applicable to the road context. The Utility
Regulator’s approach is relatively straightforward, and the approaches for certain cost categories such as
labour and materials could be applied/adapted to road. Some elements of the approach are not applicable to
road, however.

The Utility Regulator’s approach of basing its input price analysis on a hypothetical cost structure based on
representative water companies from Great Britain (with some Northern Ireland-specific adjustments) would
be difficult to apply to road due to the lack of suitable comparators on which to base a notional cost structure.
Analysis of input price inflation for National Highways is likely to need to be based on the company’s specific
cost structure, as presented in its business plan submissions.

As with the Ofwat case study, some of the cost categories that were assessed for water companies are likely
to be different to the main cost categories for National Highways. In particular, it is unlikely that chemicals
will require its own input price inflation assessment for the road context.

'3 PC21 Final Determination - Annex K Opex and Capex frontier shift paragraph 2.50
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The Utility Regulator’s analysis of the wider macroeconomic outlook, including an assessment of UK GDP
and global GDP forecasts, could be applied in the road context. The difficulty at present revolves around the
uncertainty of economic forecasts, and therefore the usefulness of drawing conclusions from such forecasts
may be more limited now than when the Utility Regulator conducted its analysis. Nonetheless, it is possible
that it might offer some insight into trends for the prices of specific inputs that are affected by global demand
(e.g. steel).

Is the Utility Regulator’s approach sufficiently up-to-date?

The Utility Regulator’s approach analysed in this case study is not particularly up-to-date. The Utility
Regulator has published more recent price controls is other sectors (GT22 was determined this year), but
on reviewing the materials we determined that this is the most recent price control that included a reasonably
detailed analysis of input price inflation.

This approach was published in 2021, pre-dating the current inflationary spike. However, the Utility Regulator
was forced to deal with uncertainty related to the recovery from COVID-19 and the impact it had on certain
forecasts, such as OBR’s average hourly earnings projections. This could provide some, limited, insight into
dealing with uncertainty when forecasting input prices, although the nature of the uncertainty is different.

Overall, the Utility Regulator’s approach is not sufficiently up-to-date to place significant weight on its findings
or the decisions it made regarding the selection of data sources.

Do we consider the Utility Regulator’s approach to be valid?

The use of RPI as the default measure of general inflation is not an approach we consider to be valid, given
that the ONS no longer recognises RPI as a valid measure of inflation. Whilst this does not impact the Utility
Regulator’s approach to nominal input price inflation for categories with a bespoke analysis, we consider that

not enough evidence was provided to justify the assumption that the remaining categories will rise in line
with RPIL.

For the cost categories not linked to RPI, the Utility Regulator’s approach has more validity. It relies primarily
on external independent forecasts and historical data rather than internal data from NI Water. Forecasts are
analysed where available, but the Utility Regulator also assessed the context around forecasts/historical
indices to determine how useful it would be to apply them to future water sector costs (e.g. the decision to
not use average hourly earnings forecasts, or to combine the PPl for chemicals with evidence from global
GDP forecasts).

The use of global GDP forecasts to partially guide its chemical input price inflation assumption is a novel
approach in the context of the case studies presented here. The Utility Regulator noted that this was an
approach it introduced at PCI5, in which it stated that future prices may be more closely linked to global
growth rather than the long-term price trend,!%4 although it did not provide supporting analysis. While future
GDP growth may be linked to demand for certain inputs and hence to their price, we consider that this is a
factor best taken into account qualitatively. We consider that it is far from straightforward to determine
quantitatively what GPD growth will mean for the prices of specific inputs.

Generally, whilst the Utility Regulator’s choice of indices for various cost categories seems reasonable, the
process it used to determine the index to use for each cost element is unclear. There is no evidence that the
Utility Regulator systematically selected indices based on defined criteria. Generally, the Utility Regulator
appears to have used the same indices it has relied on for previous price controls, where that was possible.

194 PC15 Final Determination - Annex S Opex Frontier Shift Report paragraph 2.5.4.
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What is the geographical coverage of the sector?

NI Water covers the entirety of Northern Ireland. The Utility Regulator recognised differences between NI
and the rest of the UK when determining the cost structure of a notional efficient water company in Northern
Ireland. In particular, it allowed for cost factor adjustments to reflect different labour and power costs.!?s
Historically, electricity costs have been higher in Northern Ireland relative to Great Britain, so previous
control periods adjusted power costs upwards to account for this. More recent analysis suggests the gap has
closed over time, so the Utility Regulator decided to reverse this adjustment. Northern Ireland’s wage costs
remain below those in England and Wales, so labour costs as a share of opex is adjusted downwards.

However, the indices and forecasts the Utility Regulator used to forecast input prices all provide UK-level
information, indicating that they could be used for the road context.

What is the overall relevance of the Utility Regulator’s approach?

Overall, the Utility Regulator’s approach is of limited relevance, due to it not being sufficiently up-to-date and
because the level of detail provided in the Utility Regulator’s published documents is lower than that for the
other sectors we have analysed. Certain elements are applicable to the road context, but we consider other
industries have more insight to offer on the current challenges faced by road in relation to input price inflation.

%5 PC21 Final Determination - Annex K Opex and Capex frontier shift paragraph 2.4.
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Appendix 7: Biases in the Delphit
Approach to Surveying Views

Since 2019, the BCIS has used the Delphi method for estimating its All-in Tender Price (TPI) Index.!?¢ Given
that the Delphi method involves the opinions of individuals on a panel, there is a risk that the resulting
consensus view is biased in some way. This note sets out the biases we have identified from the literature.
Amongst the key literature is Hallowell (2009), which lists a set of biases present in construction-related
studies involving the use of questionnaires such as Delphi.!?7 Other reviews are provided by Skinner et al.
(2015), who also provides a list of measures to correct for some biases,!?8 and Hung et al. (2008).'9?

Biases introduced by questionnaire/research design

o Questionnaire design. Hung et al. (2008) suggest that surveys are open to manipulation by researchers.

o Panel selection bias. Avella (2016) suggested that there may be “temptation” for a researcher to select
panel members with known positions on the problem, particularly where field of experts is limited.200

o Bias in arbitration (Avella, 2016). Researchers can exert bias in panel member selection by appointing
themselves as arbiters of participant qualifications

o Contrast effect bias (Hallowell, 2009; Bjarnason and Jonsson, 2005).20! Panellists’ perceptions of specific
views may be enhanced or diminished by the value of the immediately preceding subject in the
questionnaire. This can have a significant bias effect, especially if experts are asked to rate multiple factors
back-to-back.

e Primacy effect (Hallowell, 2009): The unconscious assignment of importance to initial questions or
observations.

Biases in the formulation of consensus

o Reflects the lowest common denominator’ view. Rennie (1981), cited by Hohmann et al. (2018), suggested
that the views of the discussion are likely to become oversimplified in order for the panellists to reach an
agreement.202 More controversial views may go unheard, resulting in a bias against these views.

o Collective unconscious bias / bandwagon effect (Hallowell, 2009; Durkheim, 1982).203 Panellists may
unconsciously feel pressure to converge their views in the process of discussion. As a result, the outcome
of the panel may lead to a result that is different from the ‘true’ consensus.

o Dominance bias (Hallowell, 2009; Linstone and Turoff, 2002).204 Vocal dominance expressed by a panellist
can result in the views and opinions of other members going unheard. This source of bias is especially
common when groups come together to discuss views, such as the Delphi method.

o Eloquence bias. Hung et al. (2008) note that the Delphi method requires panellists to have written
communication skills. We suggest that this could introduce a bias such that views that are communicated
more eloquently may be given more weight, unconsciously, by panellists in reaching a consensus.

1% BCIS (2022). ‘BCIS Tender Price Index’ — [online]
"7 Hallowell (2009), Table | [online]

1% Skinner et al. (2015), see Table 2. [online]

1% Hung et al. (2008) [online]

20 Avella (2016) [online]

20! Bjarnason and Jonsson (2005) [online]

22 Hohmann et al. (2018) [online]

23 Durkheim (1982) [online]

24 Linstone and Turoff (2002) [online].
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Relevant biases in the individuals that compose the expert panel

Neglect of probability (Hallowell, 2009): People generally disregard the likelihood of an event when making
a decision under uncertainty.

Von Restorff effect and Recency effect (Hallowell, 2009): In theory, individuals are more likely to
remember events associated with severe outcomes, or those that occurred most recently. This could
distort the perception of probability and artificially inflate judgements.

Myside bias (could be interpreted as a form of confirmation bias) (Hallowell, 2009; Skinner et al.,2015):
This occurs when an individual generates arguments only on one side of an issue or is unwilling to address
objective viewpoints that counter a subjective position.

- 100 -



	Structure Bookmarks
	Figure 0.2: Illustration of our approach to this review 
	Table 0.1: Recommended RPEs for National Highways in RP3 
	Figure 3.1: Bank of England and OBR quarterly CPI inflation forecasts and the 2% target rate (%) 
	Table 3.1: Bank of England’s CPI inflation forecasts (latest in bold) (%) 
	Table 3.2: OBR’s CPI inflation forecasts (latest in bold) (%) 
	Table 3.3: Average of independent forecasts for CPI inflation, as reported by HM Treasury (latest in bold) (%) 
	Figure 3.2: The range of independent CPI forecasts made Dec 2022 to Feb 2023 for Q4 2023 and Q4 2024 
	Figure 3.3: Bank of England’s CPI forecast 2023 Q1 – 2025 Q4 under different interest rate assumptions  
	Table 3.4: Bank of England’s forecasts for annual private sector regular pay growth (latest in bold) (%) 
	Table 3.5: Annual average weekly earnings growth forecasts (latest in bold): Bank of England (%) 
	Table 3.6: OBR’s forecasts for annual wage growth (%) 
	Table 3.7: Annual wage growth forecasts: OBR fiscal forecasts (%) 
	Table 3.8: Average of independent forecasts of annual average earnings growth, as reported by HM Treasury (latest in bold) (%) 
	Table 4.1: Revised price series assumptions from CAA final proposals 
	Table 5.1: Input price indices used by National Highways for each “swimlane” 
	Table 5.2: Summary of how National Highways arrives at its recommended figures for RIS3 (presented as percentage wedge above CPI) 
	Table X: National Highways’ interim assumptions for input price inflation 
	Table 5.4: OBR forecasts for CPI and nominal average earnings growth (%, 2025-2027) 
	Figure 5.3: OBR average earnings growth forecasts versus actual outturn earnings growth (2011-2021) 
	Table 5.5: Correlation between movements in input price indices and CPI 
	Table 5.6: Average wedge between BCIS indices and CPI when excluding and including 2022 data (%) 
	Table 5.7: BEIS oil price projections for high, central and low scenarios (2021 prices) 
	Figure 5.4: 12-month growth rate for ONS Repair and Maintenance Index (2000-2020) 
	Table 5.8: Average wedge between ONS indices and CPI when excluding and including 2021 and 2022 data (%)  
	Table 5.9: BEIS electricity price projections for high, central and low scenarios (2021 prices) 
	Table 5.10: Summary of RPEs assessment 
	Table 5.11: Implied real price effects derived from National Highways’ interim assumptions (%) 
	Table 5.12: Recommended RPEs for National Highways in RP3 
	Table 0.1 Labour RPEs for RIIO-T1 and GD1 (year-on-year change, %) 
	Table 0.2: Materials and equipment & plant indices used for RIIO-T1 and GD1 (year-on-year change, %) 
	Table 0.3: Ofgem’s input price indices for RIIO-ED1 and estimated percentage growth rates 
	Figure 0.1: RPE Stage 2 assessment map 
	Table 0.4: Summary of EE assessment of RPE allowance for labour 
	Table 0.5: Summary of EE assessment of RPE allowance for energy 
	Table 0.6: Summary of EE assessment for RPE allowance for chemicals  
	Table 0.7: Summary of EE assessment for RPE allowance for MPE 
	Table 0.8: Summary of RPE assessment 
	Table 0.9: CTA assessment of HAL input price inflation allowances, using adapted version of Ofwat’s PR19 framework 
	Table 0.10: Revised price series assumptions from CAA final proposals 
	Table 0.11: Hypothetical opex input mix for efficient water companies  
	Table 0.12: Capex input mix for a representative water company 




