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Disclaimer

This report has been prepared by PricewaterhouseCoopers at the request of the Victorian Department of Premier and Cabinet
(“the Department”) to review the Benefit Cost Analysis (BCA) prepared for the East West Link Needs Assessment (EWLNA).

The information, statements, statistics and commentary (together the “Information”) contained in this report have been
prepared by PwC from material provided by the Department, and from other public data from sources external to the
Department. PwC has prepared this information under best endeavours but does not guarantee like-for-like data. PwC may,
at its absolute discretion, but without being under any obligation to do so, update, amend or supplement this document.

PwC does not express an opinion as to the accuracy or completeness of the information provided, the assumptions made by
the parties that provided the information or any conclusions reached by those parties. PwC disclaims any and all liability
arising from actions taken in response to this report. PwC disclaims any and all liability for an investment or strategic decisions
made as a consequence of information contained in this report. PwC, its employees and any persons associated with the
preparation of the enclosed documents are in no way responsible for any errors or omissions in the enclosed document
resulting from any inaccuracy, misdescription or incompleteness of the information provided or from assumptions made or
opinions reached by the parties that provided Information.

PwC has based this report on information received or obtained, on the basis that such information is accurate and, where it is
represented by the Department as such, complete. The Information contained in this report has not been subject to an Audit.
The information must not be copied, reproduced, distributed, or used, in whole or in part, for any purpose other than as detailed
in our Consultant Agreement without the written permission of The Department and also of PwC.

Comments and queries can be directed to:

Scott Lennon
Partner – PricewaterhouseCoopers
Ph: 02 8266 2765
Email: scott.lennon@au.pwc.com
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Executive Summary

PricewaterhouseCoopers (PwC) has been appointed by the
Victorian Government to critique the economic work presented
in Sir Rod Eddington’s Investing in Transport: East West Link
Needs Assessment (EWLNA) report and to provide advice on
the further development of the economic analysis conducted for
the study.

PwC was requested to “review the full range of economic and
community benefits of EWLNA projects and the supporting
consultant reports to determine whether there are any critical
flaws in the methodology, assumptions, data and analysis
underpinning the information in the reports”.

This report considers the element of this request relating to
conventional costs and benefits included in the traditional BCA.1

The conventional Benefits and Costs Analysis (BCA) of the
EWLNA projects was prepared by Meyrick & Associates,
together with Steer Davies Gleave. This BCA assessed a range
of transport options for the East West Link.

A summary of PwC’s recommendations relating to the
traditional BCA and the likely impact on the BCR is presented in
the table below.

Item Recommendation

1. Evaluation period could
be adjusted to span 50
years from opening

As construction is scheduled to be completed in 2022, the 50-
year period should potentially be from 2023-2072.

Likely to lead to small increase in BCR

2. Inclusion of a residual
value (in particular for
land)

For any assets that have a life exceeding the new appraisal
period (2023-2072), a residual value for such assets could be
included. (For example, rail tunnels often have a specified 100
year life).

The value of land purchased as part of the options should
potentially be included as a residual value.

1 PwC is considering four aspects of the EWLNA analysis, covering (i) the
‘traditional’ BCA; (ii) Wider Economic Benefits (WEBs); (iii) Impacts
connected to retrofitting infrastructure to urban areas; and (iv) Land use,
social and demographic impacts.
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1 Introduction

Scope

PricewaterhouseCoopers (PwC) has been appointed by the
Victorian Government to critique the economic work presented
in Sir Rod Eddington’s Investing in Transport: East West Link
Needs Assessment (EWLNA) report and to provide advice on
the further development of the economic analysis conducted for
the study.

PwC was requested to “review the full range of economic and
community benefits of EWLNA projects and the supporting
consultant reports to determine whether there are any critical
flaws in the methodology, assumptions, data and analysis
underpinning the information in the reports”.

This report considers the element of this request relating to
conventional costs and benefits included in the traditional BCA.2

These impacts were included in Investing in Transport: East
West Link Needs Assessment report, in the benefit cost ratio
(BCR) for the EWLNA projects, and were sourced from the
Meyrick & Associates (Meyrick) East West Needs Assessment
Economic Benefits and Costs Analysis – Technical Report
(2008).

EWLNA Benefit Cost Analysis

The conventional Benefits and Costs Analysis (BCA) of the
EWLNA projects was prepared by Meyrick, together with Steer
Davies Gleave. This BCA assessed a range of transport options
for the East West Link.

The BCA prepared by Meyrick included the benefits and costs
as shown in Table 1.

2 PwC is considering four aspects of the EWLNA analysis, covering (i) the
‘traditional’ BCA; (ii) Wider Economic Benefits (WEBs); (iii) Impacts
connected to retrofitting infrastructure to urban areas; and (iv) Land use,
social and demographic impacts.
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Table 1 EWLNA conventional costs and benefits

Impact Impact measure Present value
($ billion)

% of total
costs/benefits

Capital expenditure 13.0 87%

Operating expenditure 2.0 13%

Costs

Total costs 15.0 100%

Travel time saved 9.4 85%

Vehicle operating costs
saved

0.5 5%

Reduced crash costs 0.5 5%

Externalities 0.7 6%

Public transport revenue 0.2 2%

Benefits

Total benefit 11.1 100%

Total net benefits -3.9

BCR 0.7

Source: Eddington, R. 2008, Investing in Transport: East West Link Needs Assessment,
Chapter 9 p.234-235

Note: totals may not sum due to rounding

As indicated in Table 1, the benefit and cost profile estimated
by Meyrick resulted in a BCR of 0.7. As presented in Figure 1
below, the conventional benefits listed above comprise the
majority of benefits contributing to the 1.4 BCR calculated and
presented by the EWLNA Study Team.

Figure 1 – Traditional benefits as a proportion of total EWLNA quantified benefits

3.3
16%

6.0
29%

11.1
55%

Benefits connected to
retrofitting in urban areas

Traditional BCA benefits

Wider economic benefits

Source: Eddington, R. 2008, Investing in Transport: East West Link Needs Assessment, p.234

In addition to the cost and benefit types included in the analysis,
the traditional BCA is based on a range of assumptions and
methodologies that are presented in Meyrick’s report of results.
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2 Benchmarking of key assumptions and
inputs

Introduction

This section of the report considers the assumptions and input
data used by Meyrick to assess the benefits and costs, based
on the benchmarking of key assumptions and inputs against
BCA Guidelines or other transport analyses undertaken.

The assumptions/inputs that PwC has benchmarked in this
section include:

Table 2 Key BCA assumptions/inputs and their impact on a BCA

tion/input Description and summary of impact on the BCA

Time period of
appraisal

The majority of costs for typical transport projects
(especially in Net Present Value (NPV) terms) are
generally incurred upfront (in the form of capital
costs), and the benefits are accrued in later years
when construction is complete and developments
are fully operations. This means that in general, the
longer the time period for the examination of
benefits, the larger the benefit cost ratio (BCR) will
be. However, the application of a discount rate in
NPV analysis sees a gradually reducing value being
ascribed to costs and benefits generated over the
medium to longer term.

Discount rate The discount rate reflects the time preference for
money – i.e. that a dollar of benefit in the future is
worth less than a dollar of benefit today as there is
an opportunity cost. It is used to convert future
benefits and costs into present values. Based on the
general cost profile for transport projects (i.e. with
costs upfront and benefits later in the analysis
period), typically a lower the discount rate will result
in a larger BCR.

Annualisation /
Expansion factors

Annualisation /expansion factors are used in BCAs
to convert per hour data to annualise traffic forecasts
In the Meyrick BCA, an annualisation factor is used
to convert weekday patronage generated in the
Veitch Lister traffic model into annual traffic
estimates to reflect varying demand levels on the
weekends and weekdays. If the Project Case results
in reduced travel times or kilometres incremental to
the Base Case, then the higher the annualisation
factor (which is presented as a number of days), the
higher the BCR will be as daily benefits are applied
a higher multiplier.
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tion/input Description and summary of impact on the BCA

Value of travel
time

The value of time savings can be quantified in a
number of ways including using foregone wages or
surveying willingness to pay. If the Project Case
results in reduced travel times or kilometres
incremental to the Base Case, then a larger value of
travel time savings will generally result in a larger
the BCR.

Inflation rates It is usual to undertake BCAs in real terms and real
prices should all be in terms of the base year (2008
in this case). Some adjustments may be required to
inputs which rise or fall by more or less than CPI.
Escalation of costs by greater than CPI tends to
lower the BCR, whereas escalation some benefits
by above CPI (e.g. value of travel time) will result in
a higher BCR.

Externalities There are a range of externalities associated with a
transport project, and there is also a range of
literature valuing these in different methods. If the
Project Case results in reduced travel times or
kilometres incremental to the Base Case, then
higher values assigned to externality costs will result
in higher benefits (or “cost savings”) and
consequently a higher BCA.

Each of these is benchmarked in turn below.

1. Time period of appraisal

The time period of the appraisal applied by Meyrick is 50 years.
This relates to the period over which the developments are
analysed. A comparison against other appraisal periods is
presented in Table 3.
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Given that this factor is generally linked quite specifically to the
traffic modelling and the demand inputs to the modelling, this
factor is relatively project-specific. For example, the ATC factor
of 279 is based on based on traffic demand statistics for the
Adelaide metropolitan transport system for 2005/06 and the
ATC suggested that this factor should only be used where
specific data are not available.7

No change is recommended to the factor used to annualise
weekday traffic demand due to the fact that Meyrick’s value of
300 is comparable with other factors used, and also given that
these factors are generally specific to a project and the demand
statistics used.

4. Values of travel time

The values of time currently employed by Meyrick are
measured in A$2008 per person separated into business and
non-business travel. These values were based on values of
time by mode that were provided by the DOI in 2006 values per
hour.

A summary of the values used by Meyrick in the EWLNA
analysis are presented in Table 6.

Table 6 EWLNA travel time for business and non-business travel – average of peak and non-

peak ($/hr)

Travel type Commercial
vehicles

Passenger
vehicle

Public
transport

Business travel $26.18 $36.90 $11.54

Non-business travel $11.54 $11.54 $11.54
Source: Meyrick 2008, p.11

These values are compared with other jurisdictions in Table 5.
Appendix B contains additional values of travel time that
present peak and non-peak values separately.

7 Australian Transport Council 2006, National Guidelines for Transport
System Management, Vol. 4, p 63
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Table 5 Benchmarking of travel time values (average peak and non-peak) $/hour

Travel
type

Mode EWLNA Victorian
DoT8

ATC Austroads9 UK DfT RTA10 Confidenti
al Rail
BCA #1

Confidenti
al Rail
BCA #2

Measure $2008 per
person
hour

$2006 per
person
hour

$2006 per
person
hour

$2005 per
person
hour

$07/2008
per person
hour11

$2008
(Dec) per
person
hour

$2005 per
person
hour

$2007 per
person
hour

Commercial
vehicle

$26.18 $22.29 $19.83 $18.45 $10.91 $10.27

Passenger
Vehicle

$36.90 $34.35 $44.19 $27.36 $10.91 $10.27

Business
travel

Public
Transport

$11.54 $10.00 $10.00 $50.32 $10.91 $10.27

Commercial
vehicle

$11.54 $10.24 $10.91 $10.27

Passenger
Vehicle

$11.54 $10.74 $11.57 $11.55 $10.91 $10.27

Non-
business
travel

Public
Transport

$11.54 $10.00 $10.00 $10.24 $10.91 $10.27

Source Pages 6,
11

Page 11 Volume 5,
page 48

Page 15 Unit 3.5.6,
s 1.2

Appendix
B, page 8

N/A N/A

Source: Meyrick 2008; Victorian DoT 2007; ATC 2006; Austroads 2006, Update of RUC Unit Values to June 2005; UK DfT 2006/07; Roads and Traffic Authority of NSW 2007,

Economic Parameters for 2007; and two confidential rail BCAs

Note: the Victorian DoT suggests that practitioners should refer to the ATC’s 2006 National Guidelines for “details and guidance on estimation of user benefits”. 12 In turn, the

ATC refers to Austroads’ Economic Evaluation of Road Investment Proposals: Valuing Time Savings for Freight for freight values of time.”13

8 Vic DoT recommend that practitioners should refer to the Australian Transport Council's default values for public transport
9 Business commercial figure is based on average of articulated, in line with Meyrick. Austroads also provide a freight figure based on $/vehicle hour
10 Heavy Commercial has not been included as we are only interested in urban. RTA also provide a freight figure based on $/vehicle hr
11 Note: Figures quoted are averages for perceived cost (DfT also provides resource cost and market price). The values were originally reported in £2002, but
PwC applied the work VOT Growth Rate supplied by DfT to obtain a figure in £2008. This was converted to $A using the June 2008 exchange rate reported
by the RBA
12 Victorian Department of Transport 2007, Guidelines for Cost-Benefit Analysis, p 36
13 Australian Transport Council 2006, National Guidelines for Transport System Management, Vol. 3, p 48
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work time) or gross domestic product (GDP) per capita (for non-
work time).16

The Victorian Guidelines do not specifically address this issue,
but throughout their guidelines make numerous references to
the ATC Guidelines indicating that these be followed. (See Item
4 in Table 9 for further details).

Inclusion of freight values of travel time

An additional consideration in the use of travel time values is
whether there are commercial vehicles carrying freight that may
have a higher valuation of travel time than passengers. It is not
clear whether freight values per vehicle hour are included in the
currently Meyrick analysis, which may indicate that travel time
savings are understated.

Given that the BITRE estimates that the freight task in
Melbourne has grown by an average of nearly 5 per cent a year
over the last 20 years and will continue to grow by an average
of 3 per cent a year from now until 2020, it appears that
Melbourne’s road freight task will remain significant. The
EWLNA report indicated that the freight task in Melbourne is
also characterised by the rapidly growing number of light
commercial vehicles (LCVs) on the city’s roads, indicating that a
significant proportion of the commercial vehicle demand in the
Veitch Lister model are likely to have freight values of travel.17

A number of BCA guidelines specify freight travel times per
vehicle hour for application in transport BCAs. Some of these
are presented in Appendix C. (See Item 6 in Table 9 for further
details).

In summary, PwC recommends the escalation value for travel
time should be changed from CPI to use real wages growth (for
work time) and gross domestic product (GDP) per capita (for
non-work time). The Victoria Government may wish update their
guidelines to clarify this issue.

In addition, we recommend that freight values per vehicle hour
are included in the BCA. Apart from these two changes, no

16 Australian Transport Council 2006, National Guidelines for Transport
System Management, Vol. 5, pp 50-51
17 Eddington, R. 2008, Investing in Transport: East West Link Needs
Assessment, Chapter 6, p.143
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further changes are recommended for the values given that the
original 2006 values were provided by the Victorian DOI.

5. Rates of inflation

In the traditional BCA, Meyrick used an annual inflation rate of
2% to inflate some costs and benefits during the analysis
period.

Based on discussions with Meyrick, PwC understands that
items that have been inflated year-on-year throughout the
appraisal include all benefits calculated by Meyrick and not
obtained directly from the Veitch Lister traffic model (including
travel time savings and all externality savings) and operating
costs. Items that have not been inflated year-on-year
throughout the analysis period include capital costs. Some
items have not been inflated year-on-year throughout the
appraisal, and additionally are not in 2008 dollars such as all
benefits obtained directly from the Veitch Lister traffic model
(including fare revenue and vehicle operating costs).

A comparison of historic and forecast inflation rates are
presented below in Tables 6 and 7.

Table 6 Benchmarking of historic inflation rates

EWLNA Melbourne
CPI

Australian
CPI

Victorian
LPI

Australian
LPI

2006-
2008

2.0% 3.2% 3.3% 3.7% 4.1%

Source Page 6 ABS ABS ABS ABS

Source: Meyrick 2008; and ABS, <http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/64

01.0Jun%202008?OpenDocument>

Table 7 Benchmarking of forecast inflation rates

EWLNA Victorian
CPI

Australian
CPI

Victorian
WPI

Australian
WPI

2008-
2016

2.0% 2.53% 2.57% 4.70% 4.63%

Source Page 6 Access
Economics

Access
Economics

Access
Economics

Access
Economics

Source: Meyrick 2008; and Access Economics, 5 Year Business Outlook

The inflation rate of 2% used by Meyrick is lower than
alternative measures of historic inflation over the period 2008-
2016 including the Melbourne CPI, Australian CPI, Victorian
Labour Price Index (LPI) and Australian LPI. It is also lower
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than forecasts of inflation over the period 2008-2016 such as
Victorian CPI, Australian CPI, Victorian LPI and Australian LPI.

The ATC National Guidelines and the Victorian DoT Guidelines
suggest that it is usual to undertake BCAs in real terms, and
that there should be inflation adjustments that convert between
the BCA in real terms and the financial analysis in nominal
terms.18 (See Item 3 in Table 9 for further details).

Based on these findings, PwC recommends that Meyrick review
how inflation impacts have been assumed in the appraisal when
undertaking the re-run.

6. Externalities

The values for externalities currently used by Meyrick in the
EWLNA analysis are measured in dollars per tonne, and consist
of the externalities listed in Table 8. This table also presents
comparative values with other jurisdictions.

Table 8 Externalities ($/tonne)

Externality EWLNA Watkiss
(2002)

Pratt
(2002)

ATC
(assumes
Watkiss
2002)

UK DfT19

NOx 1,750 1,750 1,807 1,750

Non-methane volatile
organic compounds
(NMVOCs)

850 850 460

SOx 11,380 11,380

CO2 10 40 10 200

CH4 10

N2O 10

CO 3 3 12 3

Particle emissions 341,650 341,650 14,362 341,650

Source Meyrick
Page 6

Meyrick
Page 6

Volume 3,
Appendix C

Unit 3.3.5,
s 1.4

Source: Meyrick 2008; Watkiss, P 2002, Fuel Taxation Inquiry: The Air Pollution Costs of Transport in Australia;

Pratt, C 2002, Estimation and Valuation of Environmental and Social Externalities for the Transport Sector. Paper

presented at the Australasian Transport Research Forum (ATRF) Conference in Canberra, October; ATC 2006; &

UK DfT 2006/07

The values for externalities currently used by Meyrick are:

18 ATC 2006, Vol. 3, p 54; and Victorian DoT 2007, p 71
19 Converted from 2002 pounds to 2002 $A using 2002 Exchange rate
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3 Review of the BCA approach

Introduction

In addition to the benchmarking presented in the Section above,
PwC undertook a critique of the traditional BCA prepared by
Meyrick. This has involved consideration of both the theory and
methodology applied in the BCA to conventional costs and
benefits of the EWLNA projects.

This part of the review has been relatively collaborative, with
PwC meeting with and conducting discussions with Meyrick in
order to understand their approach. In addition, PwC prepared
a list of questions for Meyrick relating to their methodology,
which focused on methodological aspects that were not
described in detail in the Meyrick report: East West Needs
Assessment Economic Benefits and Costs Analysis –Technical
Report. This list of questions as well as Meyrick’s response is
provided in Appendix A.

Methodology & approach

The key findings of PwC’s critique of the methodology and
approach applied to the traditional BCA and the conventional
benefits and costs are presented in Table 9 below.
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Table 9 Critique of the traditional BCA based on information provided by Meyrick
Item Current Approach Approach recommended by National

Guidelines
Approach recommended by VIC
guidelines

Recommendations based on Guidelines, +
possible impact on BCR

1. Evaluation
period could
be lengthened

Currently, Meyrick employs an
appraisal period based on the
assumption of a 50-year life of the
transport assets of the options. This
is based on a base year of 2008, and
then assuming that the 50-year
period is 2011-2051, starting when
construction begins for all options in
2011.

The ATC National Guidelines suggest "the
life of an initiative is deemed to commence
on completion of construction" (Vol 5,
p.32).

Refers to the 2006 National Guidelines
for the default lives of 50 years for a rail
project and 30 years for a road project
(p.11).
Also states to: "set the appraisal period
at the expected life of the asset", which
suggests after the asset is created
following construction (p.32).

As construction is completed in 2022, the 50-
year period should potentially be from 2023-
2073.

Likely to lead to small increase in BCR

2. Inclusion of
a residual
value (in
particular for
land)

Currently, there is no residual value
included in the appraisal

Residual value in general: as per the ATC
National Guidelines: "for purposes of
calculating residual values, depreciation of
infrastructure assets will normally be on a
straight line basis over the economic life"
(Vol 4, p.44).
Land costs specifically: Meyrick indicated
that some land purchase was required in
the options. As per the ATC National
Guidelines "if land costs are included with
investment costs, and the land may have
an alternative use at the end of the
initiative's life, it may be appropriate to
include the value of land as a residual"
(Vol 3, p.56).

"Methods of estimating the residual
value vary. An example is to use a
straight-line depreciation approach over
the project life (after implementation).
Rates of depreciation of 3–7 per cent
per annum can be justified." (page 78).

If the evaluation is lengthened, there may be no
assets that have a life exceeding the appraisal
period. If it is not, should potentially calculate
the residual value of assets.
(For example, rail tunnels often have a
specified 100 year life).

The value of land purchased as part of the
options should potentially be included as a
residual value.

Likely to lead to increase in BCR

3. Review how
inflation
impacts have
been assumed
in the
appraisal

Currently, Meyrick may have inflated
some costs and benefits during the
analysis period, and there are others
that are not in the base year 2008
dollars
a) Items that PwC understand have
been inflated year-on-year
throughout the appraisal (at 2% pa):
- all benefits calculated by Meyrick
and not obtained directly from the
Veitch Lister traffic model (inc. travel
time savings and all externality
savings)
- operating costs
b) Items that PwC understand have
not been inflated year-on-year
throughout the appraisal:
- capital costs
c) Items that PwC understand have
not been inflated year-on-year

As per the ATC National Guidelines: "it is
usual to undertake BCAs in real terms and
financial analyses in nominal terms...there
should be inflation adjustments that
convert between the BCA in real terms
and the financial analysis in nominal
terms" (Vol 3, p.54). Real prices should all
be in terms of the base year (2008).

The Victorian Guidelines refer to not
including inflation in economic analysis:
"a general increase in prices and fall in
the purchasing value of money. Inflation
is not considered in economic analysis.
This is because all prices are quoted in
base year values" (p.71).
The Guidelines indicate that if nominal
values are supplied, then a discount
rate of 8.65% should be used, however
generally "a real economic discount rate
of 6.5% per annum is applied to all DOT
projects as a requirement of the
Department of Treasury and Finance"
(p.29 & 71)

It is recommended that Meyrick ensure that all
values included in the analysis are in 2008
dollars (with the only exclusion travel time
values - see #4). In particular:

1) as a real discount rate has been used
(6.5%), it is suggested that any inflation is
removed from costs and benefits beyond 2008.

2) for revenues/costs included in values prior to
the 2008 base year - e.g. fare revenue
assumed by Veitch Lister, these traffic
parameters should potentially be inflated to
2008 dollars.

Likely to lead to decrease in BCR


