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For instance, while the OMR Stage 1 operating period is modelled for 50 years (2035-85), only 25 
operating years are captured for OMR Stage 2 (2050-85).  

Real percentage growth rates were adopted in order to escalate capital costs. Table 6 summaries the 
real per annum percentage growth rates used for escalation in the different projects.    

Table 6 Real per annum percentage rates for escalation 

Project Type  2019-2020 2020-21 2021-22  2022-23   2023-51  

Rail 4.7% 3.0% 2.5% 2.2% 1.6% 

Road  4.7% 3.1% 2.5% 2.2% 1.7% 

Tunnel (Road)  3.8% 2.5% 2.1% 1.9% 1.4% 

Capital and operating cost totals, by project, are outlined in Table 7. The Present Value (PV) totals have 
been used to derive the BCR. Values have been calculated, and are presented, in 2021 dollars. 

Table 7 Capex and opex cost profile (nominal with escalation and PV, four and seven percent discount rates) 

Project Nominal 
capex 

($m) 

PV capex ($m) Nominal 
opex 
($m) 

PV opex ($m) Nominal 
asset 

renewal 
($m) 

PV asset 
renewal ($m) 

CCM $16,383 $6,990 - $9,993 $975 $104 - $242 $452 $13 - $53 

CLR $8,932 $3,790 - $5,430 $3,440 $368 - $853 $3,644 $223 - $657 

CLR (including 
Beveridge to 
Wallan) 

$9,615 $4,069 - $5,837 $3,440 $368 - $853 $3,644 $223 - $657 

MM2 total 
(staged) 

$54,004 $17,207 - $27,663 $7,271 $515 - $1,433 $4,798 $196 - $689 

OMR total $49,396 $16,758 - $25,770 $1,666 $154 - $379 $6,438 $245 - $892 

RMS $5,471 $3,537 - $4,210 $962 $87 - $216 $0 $0 - $0 

WRU $2,784 $1,210 - $1,716 $2,358 $252 - $585 $816 $40 - $129 

Table 8 Total costs (nominal with escalation and PV, four and seven percent discount rates) 

Project Nominal cost ($m) PV cost ($m) 

CCM $17,811 $7,107 - $9,892 

CLR $16,016 $4,381 - $6,674 

CLR - dynamic $16,699 $4,660 - $7,064 

MM2 (total, Staged) $66,073 $17,918 - $28,640 

OMR (total) $57,500 $17,157 - $26,001 

RMS $6,433 $3,624 - $4,256 

WRU $5,958 $1,502 - $2,337 
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3. Project 1: City Loop 
reconfiguration and northern 
rail corridor upgrade (CLR) 

3.1 Project background 

The CLR project involves reconfiguring the City Loop through constructing new single tunnel links 
between Flagstaff (Caufield Loop) and North Melbourne platform two (one kilometre in length), and 
Parliament (Northern Loop) to Richmond platform three (1.3 kilometres in length). This upgrade will 
enable additional services to run through the rail network's central city core, delivering a capacity uplift 
on the Upfield, Craigieburn and south-east rail lines, and to enable an extension of the metropolitan train 
network towards Beveridge and Wallan. 

The rail tunnel works include the construction and formation of the tunnel and associated works such as 
cross-tunnels, access shaft, portal works and construction of the concrete lining, and allowance for the 
commissioning and de-commissioning of tunnel boring machines. 

The works also encompass a provision to improve stations to allow for more passenger interchanges 
that would occur most likely at Richmond, but South Yarra and Burnley are also options. To allow for 
this, three new pedestrian bridges, two at South Yarra and one at Burnley, were put in as a provisional 
cost. Given the complexity at Richmond, it is assumed that these works would occur at these stations if 
a solution at Richmond was to cost more than this option. With Sunbury trains to deviate into the 
Melbourne Metro Tunnel, it is assumed that North Melbourne Station will be able to accommodate the 
additional interchange activity associated with this project. 

Figure 5 illustrates the alignment for the City Loop's reconfiguration showing the increase and decrease 
in public transport capacity. The overall rail capacity in inner Melbourne is expected to increase, as 
illustrated below.  
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Table 10 CLR capex and opex cost profile (nominal with escalation, 2021 dollars, discounted at four percent and seven 
percent) 

Project 
Nominal 

capex 
($m) 

PV capex ($m) 
Nominal 

opex 
($m) 

PV opex ($m) 

Nominal 
asset 

renewal 
($m) 

PV asset 
renewal ($m) 

CLR - Costs $9,615 $4,069 - $5,837 $3,337 $347 - $813 $3,644 $223 - $657 

3.3 Benefits  

Table 11 summarises the value of benefits for CLR using four and seven percent discount rates over a 
50 year appraisal period.  

Table 11 CLR summary of project benefits (PV, $ million, 2021 dollars, discounted at four percent and seven percent) 

Benefits  Static only Dynamic only WEBs only Total 

Safety benefits $68 - $151 $41 - $127   $109 - $278 

Environmental benefits $45 - $111 $102 - $291   $147 - $402 

Active transport benefits $240 - $596 -$34 - -$100   $206 - $496 

Consumer surplus benefits  $3,748 - $9,408 $1,084 - $3,135   $4,832 - $12,543 

Residual values $23 - $139 $0 - $0   $23 - $139 

WEBS     -$226 - -$892 -$226 - -$892 

Total benefits $4,124 - $10,404 $1,193 - $3,453 -$226 - -$892 $5,091 - $12,965 

The project is expected to deliver between $5.1-$13 billion of benefits over the appraisal period, with 
the bulk being derived from static benefits.  

The majority of the benefits are derived from consumer surplus ($4.8-$12.5 billion), derived largely as a 
result of public transport composite time benefits and reduced travel times, parking and vehicle operating 
costs for road users, and private vehicle users switching to public transit. Additional consumer surplus 
is realised under the dynamic scenario. This is typical of rail projects as land use around the new public 
transport infrastructure changes (with denser residential and employment patterns), increasing demand 
and therefore benefits.  

By contrast, WEBs are expected to be slightly negative, mainly reflecting reductions in tax revenues 
from labour markets. As employment and population is redistributed to the north of Melbourne along the 
corridor, this may suggest that these jobs may have lower pay compared to employment in central 
Melbourne.  
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Table 13  CLR sensitivity analysis - discount rates (BCR) 

CLR sensitivities  
Static Static and dynamic Total (incl WEBs) 

BCR BCR BCR 

4% discount rate (central case)  1.41  1.88  1.76 

7% discount rate (central case)  0.89  1.14  1.09 

3% discount rate   1.69   2.28   2.12 

10% discount rate   0.60  0.75  0.74 

Table 14  CLR sensitivity analysis - discount rates (NPV) 

CLR sensitivities  
Static Static and dynamic Total (incl WEBs) 

NPV NPV NPV 

4% discount rate (central case) $3,004 $6,456 $5,564 

7% discount rate (central case) -$529 $664 $438 

3% discount rate $5,966 $11,051 $9,645 

10% discount rate  -$1,234 -$766 -$813 

Table 15 and Table 16 show the results of the sensitivity analysis for changes in capital costs. A 20 
percent decrease in capital cost further strengthens economically viability with a higher BCR and NPV.  

Where capital costs are decreased, the BCR and NPV is positive at both ends of the range; BCR is less 
than one and NPV is negative at the bottom end of the range where capital costs are increased.  

Table 15  CLR sensitivity analysis - capex (BCR, discounted at four and seven percent) 

CLR sensitivities  
Static Static and dynamic Total (incl WEBs) 

BCR BCR BCR 

Core (central case) 0.89 - 1.41 1.14 - 1.88 1.09 - 1.76 

20% decrease in capital costs 1.07 - 1.68 1.39 - 2.24 1.33 - 2.10 

20% increase in capital costs 0.75 - 1.22 0.97 - 1.62 0.93 - 1.52 

40% increase in capital costs 0.66 - 1.07 0.85 - 1.43 0.81 - 1.33 

Table 16  CLR sensitivity analysis - capex (NPV, discounted at four and seven percent) 

CLR sensitivities  
Static Static and dynamic Total (incl WEBs) 

NPV NPV NPV 

Core (central case) -$529 - $3,004 $664 - $6,456 $438 - $5,564 

20% decrease in capital costs $284 - $4,171 $1,478 - $7,623 $1,252 - $6,732 

20% increase in capital costs -$1,343 - $1,836 -$149 - $5,289 -$376 - $4,397 

40% increase in capital costs -$2,157 - $669 -$963 - $669 -$1,190 - $3,230 

Table 17 and Table 18 show the results of the sensitivity analysis for changes in total benefits. 
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Where benefits are decreased, the BCR becomes less positive, although it remains above one at the 
top end of the range for a 40 percent reduction in benefits and for a 20 percent decrease in benefits. 
Where benefits are increased, the BCR and NPV remain positive and are strengthened.  

Table 17  CLR sensitivity analysis - benefits (BCR, discounted at four and seven percent) 

CLR sensitivities  
Static Static and dynamic Total (incl WEBs) 

BCR BCR BCR 

Core (central case) 0.89 - 1.41 1.14 - 1.88 1.09 - 1.76 

40% decrease in total benefits  0.53 - 0.85 0.69 - 1.13 0.66 - 1.06 

20% decrease in total benefits  0.71 - 1.13 0.91 - 1.51 0.88 - 1.41 

20% increase in total benefits  1.06 - 1.69 1.37 - 2.26 1.31 - 2.11 

Table 18  CLR sensitivity analysis - benefits (NPV, discounted at four and seven percent) 

CLR sensitivities  
Static Static and dynamic Total (incl WEBs) 

NPV NPV NPV 

Core (central case) -$529 - $3,004 $664 - $6,456 $438 - $5,564 

40% decrease in total benefits  -$2,173 - -$1,121 -$1,457 - $951 -$1,593 - $416 

20% decrease in total benefits  -$1,351 - $941 -$396 - $3,704 -$577 - $2,990 

20% increase in total benefits  $293 - $5,066 $1,725 - $9,209 $1,453 - $8,139 

Table 19 and Table 20 show the results of the sensitivity analysis for the delay in opening year. For the 
static, static and dynamic and total scenarios, the delay improves the BCR (above one at both ends of 
the range) and ensures that the range of NPV is positive. This suggests that a delay will improve the 
economic feasibility of the project. 

Table 19  CLR sensitivity analysis - delay (BCR, discounted at four and seven percent) 

CLR sensitivities  
Static Static and dynamic Total (incl WEBs) 

BCR BCR BCR 

Core (central case) 0.89 - 1.41 1.14 - 1.88 1.09 - 1.76 

Delay in opening traffic by five 
years 0.98 - 1.54 1.34 - 2.14 1.23 - 1.95 

Delay in opening traffic by 10 
years 1.06 - 1.54 1.5 - 2.36 1.35 - 2.12 

Table 20  CLR sensitivity analysis - delay (NPV, discounted at four and seven percent) 

CLR sensitivities  
Static Static and dynamic Total (incl WEBs) 

NPV NPV NPV 

Core (central case) -$529 - $3,004 $664 - $6,456 $438 - $5,564 

Delay in opening traffic by five 
years -$77 - $3,237 $1,115 - $6,840 $760 - $5,688 

Delay in opening traffic by 10 
years $145 - $3,262 $1,188 - $6,721 $830 - $5,514 

Table 21 and Table 22 show the results of the sensitivity analysis for the value of travel time sensitivity 
test. In this test the value of travel time was increased at the rate of one percent per year. In the static, 
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static and dynamic and total scenarios, the NPV improves significantly, and the BCR is positive at both 
ends of the range.  

Table 21  CLR sensitivity analysis - value of travel time (BCR, discounted at four and seven percent) 

CLR sensitivities  
Static Static and dynamic Total (incl WEBs) 

BCR BCR BCR 

Core (central case) 0.89 - 1.41 1.14 - 1.88 1.09 - 1.76 

Value of travel time 1.69 - 2.92 1.17 - 2.08 1.13 - 1.96 

Table 22  CLR sensitivity analysis - value of travel time (NPV, discounted at four and seven percent) 

CLR sensitivities  
Static Static and dynamic Total (incl WEBs) 

NPV NPV NPV 

Core (central case) -$529 - $3,004 $664 - $6,456 $438 - $5,564 

Value of travel time $3,764 - $14,056 $1,191 - $7,895 $964 - $7,004 

3.6 Conventional VITM modelling 

Table 23 summarises the value of benefits for each project for the CLR Conventional VITM run using a 
four percent and seven percent discount rate over a 50-year appraisal period. 

Table 23  CLR SALUP summary of project benefits (PV, $ million, 2021 dollars, discounted at four percent and seven 
percent) 

Benefits (PV $mil) Conventional VITM Conventional VITM with WEBs 

Safety benefits $85 - $212  

Environmental benefits $92 - $226  

Active transport benefits $274 - $687  

Consumer surplus benefits  $5,114 - $13,326  

Residual values $7 - $45  

WEBS  $6,075 - $15,734 

Total benefits $5,572 - $14,496 $6,075 - $15,734 

The project is expected to deliver between $5.6-$14.5 billion of benefits under the Conventional VITM 
(without WEBs) scenario and $6.1-$15.7 billion of benefits when WEBs are included. 

The small difference in benefits between the VLUTI-based and conventional tests is difficult to attribute 
to any single factor. It likely stems from the fact that under the VLUTI tests, the base case land use is 
adapted to the base case network assumptions whilst the CLR scenario land use reacts to the presence 
of the project. In the case of the conventional tests, both the base and project cases use the same 
distribution of land use. 

The majority of the benefits are derived from consumer surplus ($5.1-$13.3 billion) and active transport 
($274 - $687 million). The underlying transport modelling data shows that most of the consumer surplus 
benefit is as a result of travel time savings and associated reductions in vehicle operating costs for 
private and freight vehicles, as well as public transport composite time benefits and reduced parking 
costs. These gains are slightly offset by increases in road tolls.  
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The majority of the WEBs benefits are derived from agglomeration benefits (96 percent), with output 
changes in imperfectly competitive markets being four percent. This indicates that the project has 
resulted in increasing productivity as a result of greater business density. 

Table 24  CLR Conventional VITM CBA results (PV, $ million, 2021 dollars, discounted at four percent and seven 
percent) 

Economic outcomes Conventional VITM Conventional VITM with WEBs 

NPV $1,085 - $7,311 $1,588 - $8,550 

BCR 1.24 - 2.02 1.35 - 2.19 

IRR  8.53% 9.21% 

FYRR 9.6% - 12.2% 10.9% - 13.9% 

The VLUTI model run for CLR was assessed including the cost to extend the metropolitan rail line from 
Beveridge to Wallan. Analysis of these results found that Seymour V/Line services will have sufficient 
capacity to accommodate demand at the existing Wallan Station beyond 2051, so the extension of the 
metro line would not be required at that time. As such, the Conventional VITM run was modelled without 
this extension to Wallan, so the capital costs for this scenario do not include the extension.  

Under the Conventional VITM scenario, the NPV ranges between $1.1 to -$7.3 billion, with a BCR above 
one. The BCR and NPV both indicate that the project is economically viable at a discount rate of four 
and seven percent under this scenario.  

The IRR for this project, at 8.7 percent, is higher than the discount rates (four and seven percent), which 
confirms that the project is economically feasible. Similarly, the FYRR is greater than the project discount 
rates, indicating deferral of the project is not warranted as it is unlikely to improve the BCR. 

The inclusion of WEBs outcomes results in better outcome to the BCR and NPV. The inclusion of 
WEBs in the CBA results in an NPV range of $1.6 - $8.5 billion and a BCR range of 1.35 - 2.19, 
indicating that the project does have economic merit. Additionally, the Conventional VITM with WEBs 
scenario produces a FYRR higher than the project discount rates at 10.9 - 13.9 percent, indicating 
deferral of the project is not warranted. The IRR for both scenarios is higher than the discount rates, 
indicating the project is economically feasible at its current proposed timing. 

Sensitivity analysis using three and ten percent discount rates is contained in Table 25 and  

Table 26. Under the three percent sensitivity test, both scenarios generate stronger BCRs (2.41 for 
Conventional VITM and 2.61 for Conventional VITM with WEBs) and NPV ($12.1 billion for 
Conventional VITM and $13.7 billion for Conventional VITM with WEBs). By contrast, using a ten 
percent discount rate results in a BCR below one and a negative NPV for both scenarios.  

Table 25  CLR Conventional VITM sensitivity analysis - discount rates (BCR) 

CLR sensitivities  
Conventional VITM Conventional VITM with 

WEBs 

BCR BCR 

4% discount rate (central case)  2.02  2.19 

7% discount rate (central case)  1.24  1.35 

3% discount rate  2.41 2.61 

10% discount rate   0.83  0.91 
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Table 26  CLR Conventional VITM sensitivity analysis - discount rates ($ NPV) 

CLR sensitivities  
Conventional VITM Conventional VITM with 

WEBs 

NPV NPV 

4% discount rate (central case) $7,311 $8,550 

7% discount rate (central case) $1,085 $1,588 

3% discount rate 12,113 13,852 

10% discount rate  -$517 -$282 

Table 27 and  

Table 28 show the results of the sensitivity analysis for changes in capital costs. A 20 percent decrease 
in capital cost strengthens economically viability with a higher BCR and NPV.  

At a 20 percent increase in capital, the project remains economically viable with BCRs above one and 
a positive NPV for both scenarios. A 40 percent increase in capital cost makes the project unfeasible at 
the lower end of the range.  

Table 27  CLR Conventional VITM sensitivity analysis - capex (BCR, discounted at four and seven percent) 

CLR sensitivities  
Conventional VITM Conventional VITM with 

WEBs 

BCR BCR 

Core (central case) 1.24 - 2.02 1.35 - 2.19 

20% decrease in capital costs 1.5 - 2.4 1.64 - 2.6 

20% increase in capital costs 1.06 - 1.74 1.15 - 1.89 

40% increase in capital costs 0.92 - 1.53 1 - 1.53 

 

Table 28  CLR Conventional VITM sensitivity analysis - capex (NPV, discounted at four and seven percent) 

CLR sensitivities  
Conventional VITM Conventional VITM with 

WEBs 

NPV NPV 

Core (central case) $1,085 - $7,311 $1,588 - $8,550 

20% decrease in capital costs $1,868 - $1,868 $2,371 - $9,693 

20% increase in capital costs $302 - $302 $805 - $7,407 

40% increase in capital costs -$482 - $5,025 $21 - $6,264 
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Table 29 and Table 30 show the results of the sensitivity analysis for total benefits The project remains 
economically viable under all tests except for the low end of the range for the 40 percent decrease in 
total benefits.   

Table 29  CLR Conventional VITM sensitivity analysis - benefits (BCR, discounted at four and seven percent) 

CLR sensitivities  
Conventional VITM Conventional VITM with 

WEBs 

BCR BCR 

Core (central case) 1.24 - 2.02 1.35 - 2.19 

40% decrease in total benefits  0.75 - 1.21 0.81 - 1.31 

20% decrease in total benefits  0.99 - 1.61 1.08 - 1.75 

20% increase in total benefits  1.49 - 2.42 1.62 - 2.63 

Table 30  CLR Conventional VITM sensitivity analysis - benefits (NPV, discounted at four and seven percent) 

CLR sensitivities  
Conventional VITM Conventional VITM with 

WEBs 

NPV NPV 

Core (central case) $1,085 - $7,311 $1,588 - $8,550 

40% decrease in total benefits  -$1,144 - $1,513 -$842 - $2,256 

20% decrease in total benefits  -$29 - $4,412 $373 - $5,403 

20% increase in total benefits  -$29 - $4,412 -$4,487 - -$7,185 

Table 31 and  
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such as Lockerbie and Wallan. This likely represents people taking advantage of enhanced public 
transport links to live further from the CBD as a way of improving amenity (lower prices, more space, 
less density etc). By contrast, the same drivers appear to be reducing the number of residents in inner 
city Melbourne compared to the transport base case. It is anticipated that there will be fewer inner city 
residents because of people moving further from the CBD (although not necessarily to the north) to take 
advantage of improved living opportunities.  

Figure 7 CLR change in population in 2036 (each dot represents a change of five residents) 
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Figure 8 CLR change in population in 2051 (each dot represents a change of five residents) 

 

Figure 9 and Figure 10 show the impact of the project on employment redistribution compared to the 
base case in 2036 and 2051 respectively. The data suggests a modest redistribution of jobs by 2036, 
with a small number leaving the inner city and an increase along the main northern rail corridor as well 
as the rail corridor to Frankston. This reflects similar drivers to the population redistribution, with 
improved public transport services enabling employment to move further from the CBD. 

In 2051, the trend is similar, with a slightly higher number of jobs shifting from the CBD to other areas, 
particularly the northern rail corridor.  
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Figure 9 CLR change in employment in 2036 (each dot represents a change of five jobs) 

 
Figure 10 CLR change in employment in 2051 (each dot represents a change of five jobs) 
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The increase in capacity of the Upfield, Craigieburn and south eastern lines and the extension of the 
metropolitan train network to Wallan increases the public transport consumer surplus in these areas 
after project completion in the year 2036 and 2051 as can be seen in Figure 11 and Figure 12. Increases 
in consumer surplus are largely a result of more frequent, more reliable train services.  

Figure 11 CLR changes in consumer surplus, 2036 (each dot represents a change of 120 minutes) 
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Figure 12 CLR changes in consumer surplus, 2051 (each dot represents a change of 120 minutes) 

 

3.8 Conclusions 

The CBA assessment indicates that this project is economically viable as modelled in this assessment, 
with an NPV in the range $438 million - $5.6 billion, and positive BCR of 1.09-1.76. While the costs are 
significant (capital cost of $4.1 and $5.8 billion PV), the benefits are larger, estimated to be between 
$5.1 - $13 billion. 

The spatial analysis suggests a redistribution of population along the north and southern segments of 
the CLR alignment. By contrast there would be a redistribution of population away from the CBD and 
other areas of Melbourne. Employment redistribution would be expected to follow the same pattern, 
although the job redistribution is expected to be modest. Consumer surplus gains for public transport 
users would be realised along the north and south CLR alignments, roughly in line with population 
redistribution. This suggests that improved service provision will drive travel time and amenity benefits 
for people within the corridor.  
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4.3 Benefits  

Table 36 summarises the value of benefits for CCM using a four percent and seven percent discount 
rate over a 50-year appraisal period.  

Table 36 CCM summary of project benefits (PV, $ million, 2021 dollars, discounted at four percent and seven 
percent) 

Benefits (PV $mil) Static only  Dynamic only  WEBs only Total 

Safety benefits -$108 - -$289 $46 - $126 
 

-$62 - -$163 

Environmental benefits -$106 - -$263 $107 - $338 
 

$1 - $75 

Active transport benefits -$33 - -$86 $2 - -$1 
 

-$31 - -$87 

Consumer surplus benefits  $2,017 - $4,777 -$79 - -$321 
 

$1,938 - $4,456 

Residual values $7 - $45 $0 - $0 
 

$7 - $45 

WEBS 
  

$385 - $918 $385 - $918 

Total benefits $1,777 - $4,185 $76 - $143 $385 - $918 $2,238 - $5,246 

The project is expected to deliver between $1.8-$4.2 billion of benefits under the static scenario, $76-
$143 million of additional benefits under the dynamic scenario and $385-$918 million of WEBs.  

The majority of the benefits are derived from consumer surplus ($1.9-$4.5 billion) with WEBs and safety 
benefits comprising much of the remainder. Consumer surplus is negative under the dynamic scenario; 
changes in land use (population and employment being redistributed towards the central city) appear to 
have resulted in increased congestion and/or travel times, producing a slightly negative result. 

The majority of the WEBs are derived from agglomeration benefits (53 percent), and tax revenue 
changes from labour markets (39 percent). This indicates that the project has resulted in increasing 
productivity as a result of greater business density, and this uplift can be seen through increased taxes 
from labour. 

4.4 CBA outcomes 

Table 37 summarises the results of the CBA conducted for CCM using a four and seven percent discount 
rate over a 50 year appraisal period.  

Table 37 CCM CBA results (PV, $ million, 2021 dollars, discounted at four percent and seven percent) 

Economic outcomes Static Dynamic Total (incl WEBs) 

NPV -$5,330 - -$6,103 -$5,254 - -$5,960 -$4,869 - -$5,042 

BCR 0.25 - 0.41 0.26 - 0.42 0.31 - 0.51 

IRR 0.01% 0.1% 0.87% 

FYRR 3.6% - 5.2% 3.9% - 5.6% 4.7% - 6.6% 

The project generates a negative NPV and a BCR below one in all scenarios. This means that the project 
may not be economically viable as modelled in this assessment. This is largely a result of the significant 
project costs.  

The IRR for this project, at 0.87 percent for the total, is significantly below the discount rates (four and 
seven percent), which confirms that the project may not be economically feasible. Similarly, the FYRR 
(4.7-6.6 percent) is not economically feasible with the proposed timing.  
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Table 39. The project remains unviable with a three and ten percent discount rate, with a BCR of less 
than one and a negative NPV across all scenarios. 

Table 38  CCM sensitivity analysis - discount rates (BCR) 

CCM sensitivities  
Static Static and dynamic Total (incl WEBs) 

BCR BCR BCR 

4% discount rate (central case) 0.41 0.42 0.51 

7% discount rate (central case) 0.25 0.26 0.31 

3% discount rate 0.50 0.51 0.62 

10% discount rate  0.17 0.18 0.22 
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Table 39  CCM sensitivity analysis - discount rates (NPV) 

CCM sensitivities  
Static Static and dynamic Total (incl WEBs) 

NPV NPV NPV 

4% discount rate (central case) -$6,103 -$5,960 -$5,042 

7% discount rate (central case) -$5,330 -$5,254 -$4,869 

3% discount rate -$5,909 -$5,727 -$4,452 

10% discount rate  -$4,131 -$4,088 -$3,903 

Table 40 and Table 41 show the results of the sensitivity analysis for changes in capital costs. In the 
static, static and dynamic and total scenarios, the NPV remains negative and the BCR remains below 
1.0, indicating that the project may not economically viable even where capital costs are reduced by 20 
percent.  

Table 40  CCM sensitivity analysis - capex (BCR, discounted at four and seven percent) 

CCM sensitivities  
Static Static and dynamic Total (incl WEBs) 

BCR BCR BCR 

Core (central case) 0.25 - 0.41 0.26 - 0.42 0.31 - 0.51 

20% decrease in capital costs 0.31 - 0.50 0.32 - 0.52 0.39 - 0.63 

20% increase in capital costs 0.21 - 0.34 0.22 - 0.35 0.26 - 0.43 

40% increase in capital costs 0.18 - 0.29 0.19 - 0.30 0.23 - 0.37 

Table 41  CCM sensitivity analysis - capex (NPV, discounted at four and seven percent) 

CCM sensitivities  
Static Static and dynamic Total (incl WEBs) 

NPV NPV NPV 

Core (central case) -$6,103 - -$5,330 -$5,960 - -$5,254 -$5,042 - -$4,869 

20% decrease in capital costs -$4,104 - -$3,932 -$3,961 - -$3,856 -$3,471 - -$3,043 

20% increase in capital costs -$8,102 - -$6,728 -$7,959 - -$6,652 -$7,040 - -$6,267 

40% increase in capital costs -$10,100 - -$8,126 -$10,100 - -$8,050 -$9,039 - -$7,665 

Table 42 and Table 43 show the results of the sensitivity analysis for changes to total benefits. In the 
static, static and dynamic and total scenarios, the NPV remains negative and the BCR remains below 
1.0. This suggests that the project may not be economically viable, even where benefits are higher than 
the central case assumptions.  

Table 42  CCM sensitivity analysis - benefits (BCR, discounted at four and seven percent) 

CCM sensitivities  
Static Static and dynamic Total (incl WEBs) 

BCR BCR BCR 

Core (central case) 0.25 - 0.41 0.26 - 0.42 0.31 - 0.51 

40% decrease in total benefits  0.15 - 0.24 0.16 - 0.25 0.19 - 0.31 

20% decrease in total benefits  0.20 - 0.33 0.21 - 0.34 0.25 - 0.41 

20% increase in total benefits  0.30 - 0.49 0.31 - 0.50 0.38 - 0.61 
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Table 47 illustrate the results for the value of travel time sensitivity test. In this test the value of travel 
time was increased at the rate of one percent per year. In the static, static and dynamic and total 
scenarios, the NPV remains negative and the BCR remains below 1.0 under all tests, indicating that the 
project would continue to remain economically unviable. When compared to the central case, the BCR 
and NPV increase, reflecting the increase in the value of benefits over time.  

Table 46  CCM sensitivity analysis - value of travel time (BCR, discounted at four and seven percent) 

CCM sensitivities  
Static Static and dynamic Total (incl WEBs) 

BCR BCR BCR 

Core (central case) 0.25 - 0.41 0.26 - 0.42 0.31 - 0.51 

Value of travel time 0.30 - 0.54 0.31 - 0.54 0.36 - 0.63 
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Table 47  CCM sensitivity analysis - value of travel time (NPV, discounted at four and seven percent) 

CCM sensitivities  
Static Static and dynamic Total (incl WEBs) 

NPV NPV NPV 

Core (central case) -$6,103 - -$5,330 -$5,960 - -$5,254 -$5,042 - -$4,869 

Value of travel time -$4,793 - -$4,740 -$4,715 - -$4,751 -$4,366 - -$3,797 

4.6 Conventional VITM modelling 

To test the VLUTI outcomes, modelling was undertaken using the SALUP land use only in place of the 
static/dynamic scenarios. The purpose of this sensitivity was to enable comparison with previous 
assessments of this project. This approach also enabled a comparison between the core modelling 
outcomes and when land use change is not taken into account. 

Table 48 summarises the value of benefits for the CCM conventional VITM run using a four percent 
and seven percent discount rate over a 50-year benefits appraisal period. 

Table 48  CCM Conventional VITM summary of project benefits (PV, $ million, 2021 dollars, discounted at four percent 
and seven percent) 

Benefits (PV $mil) Conventional VITM  Conventional VITM with WEBs 

Safety benefits -$208 - -$74   

Environmental benefits -$231 - -$85   

Active transport benefits -$83 - -$32   

Consumer surplus benefits  $2,825 - $6,899   

Residual values $7 - $45   

WEBS   $3,226 - $7,863 

Total benefits $2,641 - $6,422 $3,226 - $7,863 

The project is expected to deliver between $2.6-$6.4 billion of benefits under the Conventional VITM 
(without WEBs) scenario and $3.2-7.9 billion of benefits when WEBs are included. In this conventional 
VITM scenario WEBs were estimated by using the VITM, and included only WEB1 and WEB2. 

The majority of benefits are derived from consumer surplus ($2.8-$6.9 billion) with safety and 
environmental benefits comprising most of the remainder. The underlying transport modelling data 
shows that most of the consumer surplus benefit is as a result of travel time savings and associated 
reductions in vehicle operating costs for road transport, which is typical of a major road project. The 
majority of these savings are for private vehicles. The travel time gains are slightly offset by increases 
in road tolls and car parking, indicating an increase in the number of private vehicle users as a result of 
the project.  

The majority of the WEBs benefits are derived from agglomeration benefits (94 percent), with output 
changes in imperfectly competitive markets being 6 percent. This indicates that the project has resulted 
in increasing productivity as a result of greater business density. 

The small difference in benefits between the VLUTI-based and conventional tests is difficult to attribute 
to any single factor. It likely stems from the fact that under the VLUTI tests, the base case land use is 
adapted to the base case network assumptions whilst the CCM scenario land use reacts to the presence 
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of the project. In the case of the conventional tests, both the base and project cases use the same 
distribution of land use. 

Conventional VITM CBA results are outlined in Table 49. 

Table 49  CCM Conventional VITM CBA results (PV, $ million, 2021 dollars, discounted at four percent and seven 
percent) 

Economic outcomes Conventional VITM  Conventional VITM with WEBs 

NPV -$4,466 - -$3,866 -$3,881 - -$2,425 

BCR 0.37 - 0.62 0.45 - 0.76 

IRR 1.84% 2.72% 

FYRR 4.5% - 6.3% 5.4% - 7.6% 

Under the Conventional VITM (without WEBs) scenario, the NPV ranges between -$4.5 - -$3.9 billion, 
with a BCR below one. The BCR and NPV both indicate that the project is not economically viable at a 
discount rate of four and seven percent. This indicates that while the road transport benefits are 
substantial, they are not sufficient to provide a positive economic return. The Conventional VITM 
scenario FYRR ranges between 4.5-6.3 percent and is smaller than the upper band of project discount 
rates (seven percent), indicating deferral of the project may be warranted as it may improve the BCR. 
The IRR for this scenario is less than the seven percent discount rate (1.84 percent), indicating the 
project is not economically feasible. 

The inclusion of WEBs outcomes results in improvements in the BCR and NPV, however, this is not 
sufficient to make the project economically viable. The inclusion of WEBs in the CBA results in an NPV 
range of -$3.8 - -$2.4 billion and a BCR range of 0.45-0.76, indicating that the project may not be 
economically feasible. Additionally, The Conventional VITM with WEBs scenario produces FYRRs 
similar to the discount rates at 5.4-7.6 percent, suggesting that a delay in project commencement is 
unlikely to improve the economic modelling outcomes.  

Sensitivity analysis using three and ten percent discount rates is contained in Table 50 and 

Table 51. The project remains unviable at the three and ten percent discount rates with BCRs below 
one and negative NPVs under both scenarios.  

Table 50  CCM Conventional VITM sensitivity analysis - discount rates (BCR) 

CCM sensitivities  
Conventional VITM  Conventional VITM with 

WEBs 

BCR BCR 

4% discount rate (central case) 0.62 0.76 

7% discount rate (central case)  0.37  0.45 

3% discount rate 0.77 0.94 

10% discount rate  0.25 0.30 

 

Table 51  CCM Conventional VITM sensitivity analysis - discount rates (NPV) 

CCM sensitivities  
Conventional VITM  Conventional VITM with 

WEBs 

NPV NPV 

4% discount rate (central case) -3,866 -2,425 
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7% discount rate (central case) -4,466 -3,881 

3% discount rate  -2,717 -693 

10% discount rate  -3,746 -3,473 

Sensitivity test outcomes for changes in capital cost are contained in Table 52 and Table 53. Where 
capital cost is reduced, the BCR and NPV are more positive compared to the central case, but the 
project remains economically unfeasible. 

Table 52  CCM Conventional VITM sensitivity analysis - capex (BCR, discounted at four and seven percent) 

CCM sensitivities  
Conventional VITM  Conventional VITM with 

WEBs 

BCR BCR 

Core (central case) 0.37 - 0.62 0.45 - 0.76 

20% decrease in capital costs 0.46 - 0.77 0.57 - 0.95 

20% increase in capital costs 0.31 - 0.52 0.38 - 0.64 

40% increase in capital costs 0.27 - 0.45 0.33 - 0.45 

Table 53  CCM Conventional VITM sensitivity analysis - capex (NPV, discounted at four and seven percent) 

CCM sensitivities  
Conventional VITM  Conventional VITM with 

WEBs 

NPV NPV 

Core (central case) -$4,466 - -$3,866 -$3,881 - -$2,425 

20% decrease in capital costs -$3,068 - -$1,867 -$2,483 - -$426 

20% increase in capital costs -$5,864 - -$5,864 -$5,279 - -$4,423 

40% increase in capital costs -$7,262 - -$7,863 -$6,676 - -$6,422 

Sensitivity analysis was carried out for project benefits under three assumptions as shown Table 54 
and Table 55.The project remains unviable in all scenarios, with a BCR less than 1.0 and a negative 
NPV across all scenarios. 

Table 54  CCM Conventional VITM sensitivity analysis - benefits (BCR, discounted at four and seven percent) 

CCM sensitivities  
Conventional VITM  Conventional VITM with 

WEBs 

BCR BCR 

Core (central case) 0.37 - 0.62 0.45 - 0.76 

40% decrease in total benefits  0.22 - 0.37 0.27 - 0.46 

20% decrease in total benefits  0.30 - 0.50 0.36 - 0.61 

20% increase in total benefits  0.45 - 0.75 0.54 - 0.92 

Table 55  CCM Conventional VITM sensitivity analysis - benefits (NPV, discounted at four and seven percent) 

CCM sensitivities  
Conventional VITM  Conventional VITM with 

WEBs 

NPV NPV 

Core (central case) -$4,466 - -$3,866 -$3,881 - -$2,425 
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Figure 15 CCM change in population in 2036 (each dot represents a change of five residents) 

 
Figure 16 CCM change in population in 2051 (each dot represents a change of five residents) 
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Figure 17 and Figure 18 show the impact of the project on employment location when compared against 
the transport base case in 2036 and 2051 respectively. Noting that each dot represents five jobs, the 
mapping suggests relatively little impact on employment distribution across Melbourne as a result of the 
CCM project. Where employment distribution change does occur, there is movement of jobs to the inner 
north of Melbourne and away from the east. While very limited in scale, this pattern reflects the changes 
in population distribution described in previous maps. There is slightly more movement in employment 
locations in 2051 compared to 2036. 

Figure 17 CCM change in employment in 2036 (each dot represents a change of five jobs) 
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Figure 18 CCM change in employment in 2051 (each dot represents a change of five jobs) 

 

Figure 19 and Figure 20 show the spatial distribution of benefits associated with the project in 2036 and 
2051. As a road project, the focus on highway consumer surplus indicates benefits or disbenefits of car 
users from the place of origin. Each dot represents a change in consumer surplus value equal to 120 
minutes of travel time. In 2036 and 2051, there is a small increase in consumer surplus in inner and 
northern Melbourne, approximately the same areas which experience an uplift in employment and 
population compared to the transport base case. This suggests that there is a benefit for people when 
they relocate to areas proximate to the CCM project, or when employment is redistributed to these areas. 
By contrast, there is a minor reduction in consumer surplus in the rest of Melbourne.  
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Figure 19 CCM change in consumer surplus, 2036 (each dot represents a change of 120 minutes) 

 
Figure 20 CCM change in consumer surplus, 2051 (each dot represents a change of 120 minutes) 
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4.8 Conclusions 

Based on the economic analysis, the CCM project does not appear to be economically viable as 
modelled for this assessment. Under the central case scenario with four and seven percent discount 
rates, as well as extensive sensitivity testing, the project generally has a BCR of less than one and 
consistently realises a negative NPV. 

While the CCM project would generate significant benefits over time ($2.2-$5.2 billion in PV terms), this 
is substantially outweighed by the estimated costs of the project, mainly the capital cost. 

The spatial assessment of this project indicates a redistribution of population and employment to inner 
and northern Melbourne. This increased density results in a small enhancement of consumer surplus in 
these areas. 
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10% discount rate  -$10,404 -$9,513 -$9,238 

Table 65 and Table 66show the results of the sensitivity analysis for changes in capital costs. While the 
BCR and NPV improve, they are not positive, with a decrease of 20 percent in the capital cost of the 
project.  

Table 65  MM2 sensitivity analysis - capex (BCR, discounted at four and seven percent) 

MM2 sensitivities  
Static Static and dynamic Total (incl WEBs) 

BCR BCR BCR 

Core (central case) 0.11 - 0.2 0.24 - 0.44 0.28 - 0.5 

20% decrease in capital costs 0.14 - 0.24 0.3 - 0.54 0.35 - 0.62 

20% increase in capital costs 0.09 - 0.16 0.2 - 0.37 0.24 - 0.43 

40% increase in capital costs 0.08 - 0.14 0.18 - 0.32 0.2 - 0.37 

Table 66  MM2 sensitivity analysis - capex (NPV, discounted at four and seven percent) 

MM2 sensitivities  
Static Static and dynamic Total (incl WEBs) 

NPV NPV NPV 

Core (central case) -$23,975 - -$15,916 -$16,697 - -$13,542 -$14,756 - -$12,862 

20% decrease in capital costs -$18,442 - -$12,475 -$11,165 - -$10,101 -$9,421 - -$9,223 

20% increase in capital costs -$29,507 - -$19,357 -$22,230 - -$16,983 -$20,288 - -$16,303 

40% increase in capital costs -$35,040 - -$22,799 -$35,040 - -$20,425 -$25,821 - -$19,745 

Table 67 and Table 68 show the results of the sensitivity analysis for changes in total benefits. Where 
benefits are increased by 20 percent the BCR remains at less than one and the NPV is negative, 
suggesting that the project is not economically viable. 

Table 67  MM2 sensitivity analysis - benefits (BCR, discounted at four and seven percent) 

MM2 sensitivities  
Static Static and dynamic Total (incl WEBs) 

BCR BCR BCR 

Core (central case) 0.11 - 0.20 0.24 - 0.44 0.28 - 0.50 

40% decrease in total benefits  0.07 - 0.12 0.15 - 0.26 0.17 - 0.30 

20% decrease in total benefits  0.09 - 0.16 0.20 - 0.35 0.23 - 0.40 

20% increase in total benefits  0.13 - 0.23 0.29 - 0.53 0.34 - 0.61 

Table 68  MM2 sensitivity analysis - benefits (NPV, discounted at four and seven percent) 

MM2 sensitivities  
Static Static and dynamic Total (incl WEBs) 

NPV NPV NPV 

Core (central case) -$23,975 - -$15,916 -$16,697 - -$13,542 -$14,756 - -$12,862 

40% decrease in total benefits  -$26,299 - -$16,717 -$21,932 - -$15,292 -$20,767 - -$14,885 

20% decrease in total benefits  -$25,137 - -$16,316 -$19,315 - -$14,417 -$17,761 - -$13,873 

20% increase in total benefits  -$22,813 - -$15,515 -$12,667 - -$14,079 -$11,851 - -$11,750 
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Figure 24  MM2 change in population in 2051 (each dot represents a change of five residents) 

 
The impacts on employment compared to the transport base case are shown in Figure 25 and Figure 
26. In 2036, employment distribution shows a moderate shift towards corridors with enhanced rail 
service capacity, to some extent mirroring the population redistribution effects of the project. Improved 
public transport connectivity is likely to be the key rationale of jobs moving towards the corridor. By 
contrast, there is a small movement of jobs away from other areas in Melbourne towards the new rail 
corridor. As each dot represents five jobs, this shift from the rest of the metropolitan area is relatively 
modest. 

In 2051, the same patterns occur, with an uptick in jobs located along the corridor as far as Geelong, 
and a dip in jobs elsewhere in the metropolitan area compared to the transport base case. 
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Figure 25  MM2 change in employment in 2036 (each dot represents a change of five jobs) 

 
Figure 26  MM2 change in employment in 2051 (each dot represents a change of five jobs) 
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Figure 28  MM2 change in consumer surplus, 2051 (each dot represents a change of 120 minutes) 

 

5.7 Conclusions 

The MM2 project is estimated to realise a BCR of less than one and a negative NPV, suggesting that 
the project is not economically viable as modelled in this assessment. This conclusion remains the 
same under different sensitivity testing scenarios. As noted earlier, while the benefits are substantial 
($11.4 - $15 billion in PV terms), they are outweighed by high project costs, particularly the capital 
cost. 

In terms of spatial outcomes, MM2 would drive population and employment redistribution along the 
three key rail corridors impacted by the project, these being Geelong, Mernda and Hurstbridge. 
Increased service levels and quality would encourage the redistribution of jobs and population to these 
areas and away from the rest of the metropolitan area. Consumer surplus, driven by the benefits of 
improved rail services, is expected to be positive in areas around the rail alignment.  
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6.6 Spatial/land use results 

Changes to population redistribution as a result of OMR are shown in Figure 31 and Figure 32 for 2036 
and 2051, respectively 

By 2036, there is a shift in population from the new growth areas in the north of Melbourne to the already 
established suburbs to the north and west of the CBD. There is also some population density in the CBD 
itself. By contrast, the fast growing and newly established urban areas to the north and west of the OMR 
would see a small reduction in population compared to the base case. 

This outcome indicates that the OMR may have the effect of reducing traffic in the north and west of 
Melbourne, with the result that there is an increase in people opting to live in these areas. As the OMR 
pushes traffic out of the established urban areas, this appears to enhance amenity (mainly through 
reduced traffic and emissions) in these suburbs, leading to a slight uptick in population. By contrast, the 
changed traffic patterns as a result of the OMR may somewhat reduce the attractiveness of new urban 
growth areas compared to existing urban areas, for the reasons described above. 

It is worth noting that the new urban areas in the north and east of Melbourne such as Lockerbie and 
Wallan are expected to have very high rates of population growth over the next three decades, 
regardless of the OMR project. As each dot represents five residents, the change in population 
distribution compared to the transport base case is still modest compared to overall population growth 
outcomes.  

The pattern in 2051 is expected to be a continuation of the trend identified in 2036, with slightly more 
change in population distribution away from the new growth areas and towards existing suburbs. 

Figure 31 OMR change in population in 2036 (each dot represents a change of five residents) 
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Figure 32 OMR change in population in 2051 (each dot represents a change of five residents) 

 

The estimated impacts of OMR on employment redistribution are illustrated in Figure 33 and Figure 34.  

In 2036, there is little change in employment distribution as a result of the OMR project. There is a minor 
redistribution of jobs from the outer north and west to established suburbs in the north and west of the 
CBD. This employment redistribution is likely to be for similar reasons for the redistribution of population 
in 2036, that being reduced traffic and improved amenity in established suburbs encouraging employers 
to locate jobs in these areas. Noting that each dot represents five jobs, it is also important to recognise 
that job redistribution impacts in 2036 are minimal. 

By 2051, there is a lightly stronger redistribution of employment to established areas and away from the 
outer north and west. This is a continuation (and slight strengthening) of the trend identified in 2036. 
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Figure 33 OMR change in employment in 2036 (each dot represents a change of five jobs) 

 
Figure 34 OMR change in employment in 2051 (each dot represents a change of five jobs) 
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Figure 35 and Figure 36 show changes in consumer surplus for car users compared to the base case. 
Consumer surplus change in this instance comes about as a result of changes in road vehicle movement 
outcomes. 

In 2036, consumer surplus benefits show an increase in the north and west of Melbourne, in those areas 
in relative proximity to the OMR. The opening of the OMR is likely to result in reductions in road based 
travel times, with a concomitant increase in consumer surplus. Changes in consumer surplus in other 
parts of the metropolitan area are insignificant. 

In 2051, consumer surplus has increased compared to 2036 in areas close to the OMR corridor. As with 
2036, this is likely to be because of the increased road capacity affected by the OMR, leading to 
reductions in travel times and increased travel efficiency for road based transport.  

Figure 35 OMR changes in consumer surplus, 2036 (each dot represents a change of 120 minutes) 
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Figure 36 OMR changes in consumer surplus, 2051 (each dot represents a change of 120 minutes) 

 

6.7 Conclusions 

The analysis undertaken in the CBA indicates that there would be economic benefits associated with 
the delivery of the OMR project under dynamic (which includes static) and dynamic with WEBs 
scenarios. Both scenarios as modelled in this assessment would provide a positive return on investment, 
as measured by monetised costs and benefits, with the dynamic scenario producing a BCR between 
the range of 1.0-1.6 and NPV between the range of $345 million to $17.4 billion. Inclusion of total benefits 
produces a BCR between 1.1 and 1.8, and NPV of $1.8-20.8 billion. The BCR and NPV both indicate 
that OMR is economically viable under the core discount rates (four and seven percent). 

While the inclusion of dynamic and WEBs outcomes result in positive BCR and NPV, the static only 
scenario is unviable at the bottom end of the range (four percent discount rate), but positive at the upper 
end. 

The spatial analysis suggests a redistribution of population to the already established suburbs to the 
north and west of the CBD. By contrast, the fast growing and newly established urban areas to the north 
and west of the OMR would see a small reduction in population compared to the transport base case. 
Employment redistribution would also follow a similar pattern, albeit that employment redistribution 
impacts are limited. The impact of diverting traffic from the north and west of Melbourne to the OMR 
means that established suburbs become more attractive for residents and jobs. The outer growth areas 
of Melbourne would still expect to have high population growth trajectories with these project results. 
Gains in consumer surplus would be experienced in areas along the project corridor. 
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viable under changes to this assumption. Similarly, the project is viable at a discount rate of ten percent, 
with a BCR above 1.0 and a positive NPV, however, the BCR and NPV are both less than the central 
case scenario.  

Table 90  RMS sensitivity analysis - discount rates (BCR) 

RMS sensitivities  
Static Static and dynamic Total (incl WEBs) 

BCR BCR BCR 

4% discount rate (central case)  16.55  14.19  14.37 

7% discount rate (central case)  10.62  9.14  9.27 

3% discount rate 19.66 16.83 17.05 

10% discount rate   7.50  6.48  6.57 

Table 91  RMS sensitivity analysis - discount rates (NPV) 

RMS sensitivities  
Static Static and dynamic Total (incl WEBs) 

NPV NPV NPV 

4% discount rate (central case) $68,825 $58,370 $59,201 

7% discount rate (central case) $34,880 $29,512 $29,982 

3% discount rate $89,262 $75,726 $76,764 

10% discount rate  $19,907 $16,764 $17,060 

Table 92 and Table 93 show the results of the sensitivity analysis for changes in capital costs. In the 
static, static and dynamic and total scenarios, the NPV remains positive and the BCR remains above 
1.0, indicating that the project is economically viable even where capital costs are increased by 40 
percent.  

Table 92  RMS sensitivity analysis - capex (BCR, discounted at four and seven percent) 

RMS sensitivities  
Static Static and dynamic Total (incl WEBs) 

BCR BCR BCR 

Core (central case) 10.62 - 16.55 9.14 - 14.19 9.27 - 14.37 

20% decrease in capital costs 13.20 - 20.44 11.36 - 17.52 11.52 - 17.75 

20% increase in capital costs 8.89 - 13.90 7.65 - 11.92 7.76 - 12.08 

40% increase in capital costs 7.64 - 11.99 6.58 - 10.28 6.67 - 10.41 

Table 93  RMS sensitivity analysis - capex (NPV, discounted at four and seven percent) 

RMS sensitivities  
Static Static and dynamic Total (incl WEBs) 

NPV NPV NPV 

Core (central case) $34,880 - $68,825 $29,512 - $58,370 $29,982 - $59,201 

20% decrease in capital costs $35,587 - $69,667 $30,219 - $59,212 $30,689 - $60,043 

20% increase in capital costs $34,172 - $67,982 $28,804 - $57,528 $29,274 - $58,359 

40% increase in capital costs $33,465 - $67,140 $28,097 - $67,140 $28,567 - $57,517 
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Table 94 and Table 95 show the results of the sensitivity analysis for changes total benefits. In the static, 
static and dynamic and total scenarios, the NPV remains positive and the BCR remains above 1.0. This 
suggests that the project is economically viable, even where benefits are lower than the central case 
assumptions.  

Table 94  RMS sensitivity analysis - benefits (BCR, discounted at four and seven percent) 

RMS sensitivities  
Static Static and dynamic Total (incl WEBs) 

BCR BCR BCR 

Core (central case) 10.62 - 16.55 9.14 - 14.19 9.27 - 14.37 

40% decrease in total benefits  6.37 - 9.93 5.49 - 8.51 5.56 - 8.62 

20% decrease in total benefits  8.50 - 13.24 7.31 - 11.35 7.42 - 11.50 

20% increase in total benefits  12.75 - 19.86 10.97 - 17.02 11.13 - 17.25 

Table 95  RMS sensitivity analysis - benefits (NPV, discounted at four and seven percent) 

RMS sensitivities  
Static Static and dynamic Total (incl WEBs) 

NPV NPV NPV 

Core (central case) $34,880 - $68,825 $29,512 - $58,370 $29,982 - $59,201 

40% decrease in total benefits  $19,478 - $39,524 $16,257 - $33,252 $16,539 - $33,750 

20% decrease in total benefits  $27,179 - $54,174 $22,885 - $45,811 $23,261 - $46,476 

20% increase in total benefits  $42,580 - $83,475 $36,139 - $70,930 $36,703 - $71,927 

Table 96 and Table 97 show the results of the sensitivity analysis for the delay in opening year. In the 
static, static and dynamic and total scenarios, the NPV remains positive and the BCR remains above 
1.0 under all tests, indicating that the project remains economically viable under these changes to 
benefits.  

Table 96  RMS sensitivity analysis - delay (BCR, discounted at four and seven percent) 

RMS sensitivities  
Static Static and dynamic Total (incl WEBs) 

BCR BCR BCR 

Core (central case) 10.62 - 16.55 9.14 - 14.19 9.27 - 14.37 

Delay in opening traffic by five 
years 6.32 - 13.13 5.28 - 10.80 5.34 - 10.92 

Delay in opening traffic by 10 
years 6.66 - 13.88 5.50 - 11.25 5.56 - 11.36 

Table 97  RMS sensitivity analysis - delay (NPV, discounted at four and seven percent) 

RMS sensitivities  
Static Static and dynamic Total (incl WEBs) 

NPV NPV NPV 

Core (central case) $34,880 - $68,825 $29,512 - $58,370 $29,982 - $59,201 

Delay in opening traffic by five 
years $13,737 - $44,123 $11,063 - $35,664 $11,213 - $36,091 

Delay in opening traffic by 10 
years $10,428 - $38,518 $8,297 - $30,639 $8,403 - $30,994 

Table 98 and Table 99 illustrate the results for the value of travel time sensitivity test. In this test the 
value of travel time was increased at the rate of one percent per year. In the static, static and dynamic 
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and total scenarios, the NPV remains positive and the BCR remains above 1.0 under all tests, indicating 
that the project would continue to remain economically viable. When compared to the central case, the 
BCR and NPV decrease, reflecting that there is a decrease in the value of benefits over time.  

Table 98 RMS sensitivity analysis - value of travel time (BCR, discounted at four and seven percent) 

RMS sensitivities  
Static Static and dynamic Total (incl WEBs) 

BCR BCR BCR 

Core (central case) 10.62 - 16.55 9.14 - 14.19 9.27 - 14.37 

Value of travel time 7.06 - 16.23 5.98 - 13.79 6.10 - 13.98 

Table 99  RMS sensitivity analysis - value of travel time (NPV, discounted at four and seven percent) 

RMS sensitivities  
Static Static and dynamic Total (incl WEBs) 

NPV NPV NPV 

Core (central case) $34,880 - $68,825 $29,512 - $58,370 $29,982 - $59,201 

Value of travel time $23,766 - $67,426 $19,567 - $56,606 $20,037 - $57,438 

7.6 Spatial/land use results 

Estimated population changes compared to the base case for 2036 and 2051 are illustrated below.  

In 2036, as a result of more efficient road operations, the spatial outcomes suggest that people will 
move from inner Melbourne to outer areas of the metropolitan area. The key drivers for this are likely 
to be that residents are attracted to areas with better amenity in the form of more space, lower housing 
costs or other factors. This redistribution becomes viable as a more efficient road system reduces 
travelling times for residents in these areas compared to the transport base case. Noting that each dot 
represents a gain or loss of five residents, it is likely that this population redistribution will have a broad 
based but minimal impact across Melbourne.  

Population distribution compared to the base case in 2051 is very similar to that of 2036. The drivers 
of the population redistribution are expected to the same as those in 2036. 
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Figure 39 RMS change in population in 2036 (each dot represents a change of five residents) 

 
Figure 40 RMS change in population in 2051 (each dot represents a change of five residents) 

 












































































































































