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EXECUTIVE SUMMARY 
SMEC was commissioned by the ACT Government to update the economic analysis of 
Majure Parkway, considering the ultimate configuration, to reflect the more accurate cost 
estimates prepared as part of the PSP process. This report is an update of a similar 
exercise performed by SMEC in January 2009 and again in September 2009. 

The most recent land use assumptions and updated modelling parameters, provided by 
the ACT Government, were used in the transport modelling process to provide an 
accurate projection of future traffic demand. 

Construction costs for Majure Parkway were estimated as $287.96 million with 
construction starting in 2013 and concluding in 2014. Appropriate maintenance costs 
(both annual and cyclic) were also estimated as a function of the construction costs. 

Model runs were conducted for the years 2011, 2021 and 2031 for base ('do nothing') 
case and the upgrade case. Vehicle Operating Costs (VOC) and Vehicle Kilometres 
Travelled (VKT) were extracted from the model outputs and were used to determine the 
benefits associated with the upgrade case. 

Benefits derived from the construction of Majura Parkway were estimated by calculating 
the cost savings for each option. These savings were mainly the differences between 
travel related costs associated with the 'do nothing' scenario and those associated with 
the upgrade cases (i.e. Majura Parkway). In addition to these travel cost savings, other 
benefits that were estimated include the generated traffic benefits, residual value of the 
project (after 30 years), environmental cost savings and carbon cost reductions. 

The economic assessment results show that the Majura Parkway is economically feasible, 
given that the analysis produced a positive NPV and a BCR greater than 1. The estimated 
economic indicators are summarised in the following table: 

4% 1,146,078 5.02 

7% 622,7 44 3.32 

10% 343,395 2.35 

Further to this testing, sensitivity testing was carried out to determine the effect of: 

• Variations in heavy vehicles due to freight facility development at Canberra Airport 

• Higher than expected construction costs 

• Lower than expected benefits 

• Higher construction costs and lower benefits (worst case) 

• Variations in the price of carbon 

It was found that for all cases, the Majure Parkway project is economically viable. 
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1 INTRODUCTION 

1.1 Majura Parkway 

The Majura Parkway is proposed to be constructed in the Majura Valley on the east side 
of Canberra. As well as its metropolitan functions, the Majura Parkway is important in 
enabling traffic from Sydney and other northern destinations to the Monaro region to 
bypass Canberra. 

In selecting a route for the Parkway, several considerations were taken into account: 

• To protect the important natural and cultural heritage features of the Majura Valley; 

• To provide access to all the existing and future development in the Majura Valley 
from Majura Road; 

• To make provision for a possible future very high speed train (VHST); 

• To avoid major constraints on potentially important long-term land uses, such as the 
upgrading of facilities at Canberra International Airport; 

• To limit the impacts on other existing land uses where practicable; and 

• To construct the road at a realistic cost to the community 

The Majura Parkway comprises a number of ramps, interchanges, and structures. The 
total length is about 11 km of dual carriageway linking the Monaro Highway and the 
Federal Highway. For each carriageway, cross sections of 2 x 3.5 m traffic lanes, 2.5 m 
roadside shoulder and 1.0 m offside shoulder are provided. 

1.2 Objective 

The main objective of this study is to update the economic assessment conducted for the 
Majura Parkway Ultimate Configuration ( SMEC, Jan 2009). The layout of the Majura 
Parkway is shown in Figure 2 and is compared the traffic operational conditions if the 
existing condition is continued ('do nothing' scenario) as shown in Figure 1. 
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Figure 1: Majura Rd Existing Conditions Figure 2: Majura Parkway (Green) 
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2 TRAFFIC MODELLING 

Strategic transport modelling of the whole Canberra and Queanbeyan urban area, using 
TransCAD, was initially conducted to produce the demand matrix used for micro
simulation modelling of the study area in Paramics. The following sections describe the 
assumptions and processes followed for both modelling tasks. 

2.1 Strategic Transport Modelling 

An initial, metropolitan-wide transport modelling process was conducted to establish the 
impacts of Majura Parkway on a macro level. This involves the development and update 
of a strategic transport model of the whole ACT, incorporating all of the assumed 
developments associated with each forecast year. 

SMEC currently maintains and regularly updates a strategic transport model representing 
the ACT road network as well as neighbouring Queanbeyan in NSW. This model can 
capture the impacts of nearby developments as well as those that are at considerable 
distances from the study area, which are otherwise very difficult or even impossible to 
determine in a localised network model. This model has been the cornerstone of most of 
SMEC's recent transport modelling efforts and has been very helpful in providing clients 
highly technical information in a very straightforward and understandable manner. 

SMEC utilises TransCAD as its platform of choice for all of its strategic transport modelling 
works. This package is particularly useful due mainly to its integrated Geographical 
Information System (GIS) capability. It provides more efficient modelling procedures since 
data preparation is greatly facilitated and its database and visualization functionalities 
identify errors even before they cause any major issues. It can also interface with other 
travel demand modelling software easily, including EMME/2 -the current strategic 
transport modelling software being used by TaMS. 

The basic assumptions used to estimate trip generation, determine trip distribution across 
zones and classify trips according to different modes, are discussed in the following 
sections. 

2.1.1 Land Use Forecasts 

The ACT Government, through ACTPLA and TaMS, has provided SMEC with the latest 
updates on land use projections for the forecast years 2006, 2011, 2021 and 2031. The 
following land use information was used for estimating trips generated in each of the 750 
Traffic Analysis Zones (TAZs) included in the strategic transport model: 

• Population 

• Employment 

• Retail Space 

• School Enrolment 

• Tertiary Enrolment 

Table 1 shows land use information for Canberra and Queanbeyan for the forecast years 
2006, 2011, 2021 and 2031. This table is shown to provide some general indication of the 
development trends in Canberra and its surrounding areas. This land use information was 
prepared by the ACT Government for use in future planning exercises. No project specific 
land use assumptions have been made for the economic analysis of the Majura Parkway 
project. 
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Table 1: Summary of Land Use Data for Canberra and Queanbeyan 

Population 372,798 399,150 460,451 521,947 

Employment 209,295 223,361 250,050 275,860 

Retail Space (m') 1,502,810 1,703,760 1,790,750 2,056,560 

School Enrolments 63,830 68,845 65,215 64,445 

Tertiary Enrolments 53,985 53,590 54,150 55,770 

The ACT government is currently investigating the effects of a proposed major 
employment corridor known as Eastern Broadacre. Majura Parkway runs the length of the 
Eastern Broadacre corridor and is expected to provide good access to any future landuse 
in the area and project benefits may increase with the higher land use scenario. However, 
the potential land use for Eastern Broadacre is still unknown and was not modelled for this 
economic analysis. 

2.1.2 Trip Generation 

The number of trips generated in each Traffic Analysis Zone (T AZ) is estimated on land 
use information provided by TaMS, as discussed in Section 2.1.1 . 

The trip generation rates used for estimating generated trips, according to different trip 
purposes, in each T AZ are listed in Table 2. These figures were taken from the Transport 
Modelling and Analysis 2006/2011, Study Report (Final) by MRC (2009). 

Table 2: Assumed Trip Generation Rates for Different Trip Purposes 

Work 0.239 

Home Education 0.104 

Based 
Shopping 0.040 

Other 0.085 

Non Home Business Appointments, etc. 0.107 

Based Other 0.039 

Transpotl Repotl 
-Final (p. 25) 

The listed trip rates were further adjusted by applying the appropriate adjustment factors 
that are based on income levels and age. These income and age group-based adjustment 
factors were also used in the development of EMME/2 model of TaMS and are shown in 
Table 3 and Table 4, respectively. The adjustment factors for public transport (PT) usage are 
also shown in the tables. 
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Table 3: Trip Rate and Public Transporl Usage Adjustment Factors based on Income 

Low(< $25,999 p.a.) 0.593 1.332 

Medium ($26,000 to $51 ,999 p.a.) 1.142 0.959 

High(> $52,000 p.a.) 1.327 0.649 

Table 4: Trip Rate and Public Transporl Usage Adjustment Factors based on Age 

<14 0.756 0.781 

15 to 24 0.704 1.537 

25 to 44 1.316 1.091 

45 to 64 1.198 0.795 

>65 0.336 0.705 

Study Report- Final (p. 25) 

2.1.3 Generalised Costs 

Previous household travel surveys revealed trip-maker behaviour and perceptions, which 
served as the basis for estimating generalised cost function parameters, as shown in Table 
5. 

Table 5: ACTPLA- Primary Generalised Cost Elements 
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Road User 
Charges 

Parking Charges 

Public Transport Fares 

Tolls, etc. 

Defined by area and factored 
with the Parking Charge Factor 

Based on base year fares 

Not implemented in current 
modelling framework 

SMEC utilised the same highway generalised cost used by MRC in updating the EMME/2 
model for the ACT Government, which is given by: 

where 

TT : zone to zone travel tirne (h) 
VOT :Value of Time ($/h) 
VOC : Vehicle Operating Cost ($/veh~km) 
FCC : Fuel Consumption Cost ($/veh-km) 
D : zone to zone travel distance (km) 
CPwk : parking cost ($) 

The FCC is the product of the average fuel consumption (FC; Uveh-km) and the estimated 
fuel cost (FCost; $/L). With the assumption that FC is constant throughout the forecast 
years at 0.09Uveh-km and FCost increases such that it is $1.00/L in 2006, $1.50/L in 
2011, $1.75/L in 2021 and $2.00/L in 2031, the corresponding FCC values for the 
modelled years will be $0.09/veh-km, $0.135/veh-km, $0.1575/veh-km and $0.18/veh-km, 
respectively. 

The public transport generalised cost function mainly include travel time and fare costs. 
Travel time in public transport however also includes the variables and corresponding 
weights as outlined in Table 6. 

Table 6: Public Transport Travel Time Variables and the Corresponding Weights 

Walk Time 1.15 

Wait Time 1.2 

Boarding Time 1.1 

Travel Time (In-vehicle) 

Network Plan- Final Report (p. 57) 

2.1.4 Trip Distribution 

The trip distribution impedance function is assumed to be exponential in form given by: 
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where 

.f(dif) : impedance function 
dif : impedance from zone ito zone j 
c : exponential function parameter; c > 0 

The assumed values of c for different trip purposes were taken from the study report by 
MRC and are given in Table 7. 

Table 7: Assumed c Values for the Exponential Impedance Function 

2.1.5 Modal Split 

Work 0.256 

Education 0.608 

Other 0.494 

Modelling and 
Analysis 200612011, Study Report- Final 
(p. 30) 

The transport models developed only considered two modes- passenger cars (PC) and 
public transportation (PT). The proportion of trips opting to use public transportation was 
estimated using the following equation: 

p - I 
PT - } + el(CH Cpr )+« 

where 

Ppr : proportion of public transport trips 
A, : spread parameter 
CH : highway generalised cost 
Cpr : public transport generalised cost 
a : mode constant 

The parameter values used for the mode choice equation given above are summarised in 
Table 8. 

Table 8: Mode Choice Function Parameters 

Work -0.27 

Education -0.2 

Other -0.3 

Source: Transport 
Report- Final (p. 32) 
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2.2 Micro-Simulation Modelling 

Traffic micro-simulation was conducted to estimate operational parameters for both the 
'base' and 'upgrade' cases. Micro-simulation of traffic is a preferred, and usually 
necessary, exercise to further investigate and assess traffic impacts of the potential 
network changes in any given study area. Outputs produced by strategic modelling 
packages can only provide results on a macroscopic level and can never analyse 
operational issues like vehicle queues and weaving sections. Detailed information on the 
impacts of minute changes in the network can also be obtained providing analysts and 
decision-makers a wealth of insight as to how capacity augmentation measures and 
network system improvements should proceed. It is thus a very useful tool, especially 
when comparing traffic operations between different, but somewhat similar design 
alternatives. 

Quadstone Paramics is the traffic micro-simulation software of choice by SMEC. This is a 
suite of software tools that can be used to individually model vehicle behaviour and 
movement on any given road network. Paramics provides a visualisation of road network 
and traffic demands using a graphical user interface and has already been used in a 
number of previous SMEC projects, as well as ongoing ones. 

2.2.1 Model Calibration 

The existing Paramics model was calibrated by adjusting the default parameters in the 
standard behavioural models contained in the micro-simulation software to local 
conditions. This relied mainly on the RTA default Paramics input files. 

2.2.2 Matrix Estimation 

Origin-Destination (OD) matrices for forecast years 2006, 2011, 2021 and 2031 were 
obtained from SMEC's strategic transport model of the ACT. As mentioned earlier, these 
outputs were then used as the demand inputs for the subsequent micro-simulation 
modelling done in Paramics. 

2.2.3 Micro-Simulation In Paramics 

Assignment runs were conducted for the existing road network and the considered 
network option as listed in Table 9. Network layouts are shown in Figures 1 through 4. It 
should be noted that although Majura Parkway is still assumed to be under construction in 
2011, a model run for this year was necessary to determine the benefits for the years 
2012 to 2020 (through interpolation). 

Table 9: Paramics Runs 

Do Nothing 

Upgrade Case 
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3 ECONOMIC ANALYSIS 

In order to assess the economic feasibility of constructing the Majura Parkway, an 
analysis of the costs and benefits of the project against the 'do nothing' scenario was 
undertaken over a 30 year period. Through this process the Net Present Value (NPV) and 
Benefit Cost Ratio (BCR), associated with the full implementation of the Majura Parkway 
design and construction in the first 3 years of the analysis period, were estimated. The 
Australia Transport Council (ATC) National Guidelines for Transport System Management 
in Australia recommends a 30 year life for road projects and a 'much longer life' for 
bridges. The Majura Parkway has several major bridges and therefore the economic life 
of the project has been assumed to be 40 years, which still leaves it with a 10 year 
residual value after the 30 year evaluation period. 

3.1 Construction And Maintenance Costs 

Capital construction costs and maintenance life costs were estimated relating to the 
implementation of the Majura Parkway. 

Table 10 below indicates the P90 cost estimate of the project design and construction 
costs. Although the estimate is still subject to further detailed design, it provides a broad 
overview of the magnitude of costs, which is considered appropriate for economic analysis 
purposes at this stage. 

Table 10: lmrial Project Costs 

Do Nothing 0 

Upgrade Case 287,962 

It was assumed that there will be no capital costs associated with the Do Nothing case. 
This is due to the fact that the existing Majura Road will be retained in the Upgrade Case 
so the costs for this section of road will be the same in both cases. 

A simplified maintenance cost was also calculated for the analysis. The cyclic 
maintenance was assumed to occur every 5 years from the year of work completion and 
opening to traffic. The cyclic maintenance cost was estimated as 0.5% of the construction 
cost for the first application and then for the remaining applications was estimated as 1% 
of the construction cost. Similarly for annual maintenance, its cost was estimated as 
0.125% of the construction cost for the initial years of application prior to the first cyclic 
maintenance, and this is raised to 0.25% of the construction cost in the succeeding years 
of application. In years that cyclic maintenance is applied, the annual maintenance cost is 
assumed to be $0. 

It was assumed that construction will commence in 2013 and be finished in 2014. 40% of 
the project cost would be incurred in 2013. 

3.2 Travel Related Costs 

Several indicators of travel were obtained as output from the Paramics runs in the AM 
peak, namely the number of Vehicle Kilometres Travelled (VKT), the number of Vehicle 
Hours Travelled (VHT) as well as the mean speed. These were obtained for the years 
2006, 2011, 2021 and 2031. The annual stream of VKT and VHT was estimated over a 
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30 year period with annual values interpolated between modelled values in 2006, 2011, 
2021 and 2031. The growth between 2021 and 2031 was used to extrapolate values for 
2038. These were used to estimate the benefits for the existing condition continuing as 
well as for the upgraded network option. For each, the following travel related costs was 
estimated: 

• Vehicle Operating Cost (VOC): this is dependent on the number of Vehicle
Kilometres Travelled (VKT) as well as on the Vehicle Operating Cost per km 
(VOC/km) obtained from the Austroads RUC Update to 2007 Manual. These costs 
include road user time costs. 

• Accident Cost (AC): this is dependent on the VKT as well as on the accident rate per 
Million Vehicle-Kilometres Travelled (MVKT) obtained from the RTA Economic 
Analysis Manual 

• Environmental Cost (EC): this is dependent on the VKT as well as on the 
environmental externalities cost per Vehicle-Kilometres Travelled (VKT) obtained 
from the RT A Economic Analysis Manual 

• Generate Traffic Benefit: This is based on the difference in VKT between the Base 
and Option and reflects the diversion of existing traffic from outside the study area 
onto the new facilities. 

The following sections detail the exact methodology used for estimating each of these 
costs: 

3.2.1 Vehicle Operating Cost 

Vehicle operating cost (VOC) is a function of kilometres travelled and VOC/km. From the 
most recent update of road user cost (RUC) values (to June 2007) by Austroads, the 
equation to estimate vehicle operating cost is given by: 

where: 

B , 
c=A+-+C·V+D·V 

v 

c =vehicle operating cost (cents/km) 

A, 8, C, D = model coefficients 

V = all day average link speed 

This study considers four types of vehicles, namely private cars, business cars, light 
commercial vehicles and articulated trucks. Vehicle composition is calculated from the 
actual counts conducted by Datacol in 2007, and is shown in Table 11. The proportions 
used for this study are figures for peak hours. 

Table 11: Vehicle Fleet Composition 

The annual VOC per vehicle type are calculated using the product of the total VKT each 
year and the estimated VOC per kilometre. The VKT for each vehicle type are calculated 
by multiplying the total VKT by the proportion of each vehicle type. The VOC per kilometre 

Majura Parkway PSP 3002212 I Revision No. 0 124 November 2010 
{i,f~SMEC 

Page 18 



of each vehicle type is estimated by applying the corresponding model coefficients, given 
in Table 12 (At-Grade Roads), to the abovementioned equation. 

Table 12: Estimated VOC Parameters for All At-Grade Roads (Austroads 2007) 

Vehicle Type A B c D 

2.185 3352.21 0.05711 0.0005795 
Cars 

(2.185) (976.21) (0.05711) (0.0005795) 

-3.096 3863.48 0.19609 0.0005658 
LCV 

(-3.096) (2092.48) (0.19609) (0.0005658) 

5.885 9182.53 0.58625 0.0002108 
HCV +Buses 

(5.885) (5471.53) (0.58625) (0.00021 08) 

Note: Values in brackets are estimated parameters for VOC only 
specification, while estimated parameter values outside brackets 
are for VOC plus person time costs (commercial, freight and 
private time) 

Travel time costs are already incorporated in the estimated VOCs, so the benefits derived 
from reduced travel times are included in the VOC savings. 

3.2.2 Accident Costs 

The expected number of accidents by type is a function of kilometres travelled. It is a 
known phenomenon that the more kilometres travelled, the higher the probability of being 
involved in an accident. Table 13 shows the average cost of accidents per Million VKT by 
road type. For the Option case, the proportion of VKT travelled on each road type was 
calculated. The majority of the road network in the study area is assumed to be Arterial. 
Majura Parkway is assumed to be Freeway. 

For the Base Case, accident records for Majura Rd for the period 01/01/2003 to 
30/09/2008 were obtained. From these records, using the RTA average cost for each 
type of accident (Property Only, Injury and Fatal) the average crash cost per MVKT was 
found to be $50,587.87. This is higher than the average arterial cost per MVKT as 
defined by the RT A. · 

Table 13: Adopted Accident Rates and Costs 

Arterial 

Freeway 

Majura Rd 
(Existing) 

45,800 

14,300 

50,588 
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The Accident Costs (AC) is a summation of all the costs expected to be incurred as a 
result of occurrence of different types of accidents. The formulation for this computation is 
as follows: 

( 
Cost ) 

ACoprion = xAfVKJ(ArrerialJ 
.A1VK1(Arterial) 

3.2.3 Annualisation Factor 

An annualisation factor was calculated based on Roads ACT counts. This was applied to 
the AM peak VOC and AC in order to estimate the annual incurred costs over the 
evaluation period. The expansion factor was estimated by applying the existing peak hour 
to daily flow ratio. 

Annua!Costs,P"'" = (VOC(option) + AC(optim•J )x AnnualisationFactor 

3.3 Generated Traffic 

From the National Guidelines for Transport System Management in Australia, Volume 3 
(Appraisal of Initiatives) published by the Australian Transport Council (ATC), 'existing 
traffic' is traffic that uses the infrastructure affected in both the base and upgrade 
scenarios. Traffic demand in excess of this that results from the implementation of the 
infrastructure improvement is considered 'diverted' or 'generated' traffic. This simply 
means that this demand came from somewhere outside the study area, and is not new 
demand induced by the upgrade. 

After the Majura Parkway is implemented, it is expected that some traffic from the external 
network (i.e. outside the modelled study area) will go through the study area because of 
improved traffic operations. The benefits derived due to this generated traffic can be 
calculated by estimating the consumers' surplus gain, given by: 

where: 

I 
GTB =-(r; -P2 )·(Q2 -Q,) 

2 

GTB = generated traffic benefit 
P1 = perceived price (assumed to be the sum of VOC and AC) for the base 
case 
P2 = perceived price (assumed to be the sum of VOC and AC) for the upgrade 
case 
Q 1 = demand (converted to VKD for the base case 
Q 2 = demand (converted to VKD for the upgrade case 

3.4 Residual Value 

A road construction project is expected to have no residual value (RV) left by the end of its 
economic life. For the Majura Parkway option, the economic life of the project is assumed 
to be 40 years. The residual value at the end of the appraisal period of 30 years is 
estimated as the present value of benefits for the remaining life of the asset for the 
remaining 10 years of the assumed 40-year economic life. This procedure for calculating 
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the residual value is suggested by the National Guidelines for Transport System 
Management in Australia, Volume 3 (Appraisal of Initiatives) published by the Australian 
Transport Council {ATC). 

3.5 Environmental Externalities 

The RTA Manual includes monetary values for environmental externalities (noise, air 
pollution, water pollution, etc) and these are mainly shown as functions of VKT. 
Environmental externalities (EE) are known to be functions not only of kilometres travelled 
but also of traffic operating speed (i.e. it increases with kilometres travelled and reduces 
with the increase in operating speeds). The Majura Parkway (upgraded network) option is 
expected to increase the operating speed for the expected traffic as well as to increase 
the number of vehicle kilometres travelled. In this context the RTA values are not sufficient 
to compare and assess the full impact of the environmental externalities. 

However, some partial benefit may be estimated from the generated traffic outside the 
study area. This is mainly that portion of the future demand that will not have passed 
through the study area without the Majura Parkway. These are assumed to be traffic that 
are diverted from the external network (i.e. road networks outside the study area), which 
are then subsequently assumed to be more highly urbanised than the areas surrounding 
the Majura Parkway. With these assumptions, the environmental costs caused by these 
'redirected' traffic should then be reduced once they opt to go through the Majura 
Parkway, which is in a more 'rural' setting than their original route choices. In other words, 
environmental impacts at or near the City Centre are reduced through the diversion of this 
demand to the Majura Parkway. The RTA costs for environmental externalities are 
classified according to urban and rural settings, as shown in Table 14. The EE benefits 
{albeit partial), or environmental cost savings (ECS), can then be estimated by getting the 
difference between the environmental costs of the diverted traffic from an urban to a rural 
setting. 

Table 14: Environmental Externality Values per Veh-km for Passenger Cars and Buses (Economic Analysis 
Manual, RTA) 

Noise 0.83 0.00 2.03 0.00 

Air Pollution 2.58 0.03 29.08 0.00 

Water Pollution 0.39 0.04 4.36 0.04 

Greenhouse 2.03 2.03 11.98 11.98 

Nature and Landscape 0.05 0.48 0.13 1.32 

Urban Separation 0.60 0.00 1.92 0.00 

3.6 Carbon Cost 

The expected amount of Carbon Dioxide Equivalent (C02-e) emissions was calculated for 
both the base case and the project case. The methodology for calculating the carbon 
emissions did not use the micro-simulation model of the study area. Instead, the total fuel 
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consumption for the Canberra and Queanbeyan urban area was calculated from the 
strategic transport model using the following equation: 

where: 

B , 
c =A+-+C·V +D·V 

v 

c =vehicle operating cost (cents/km) 

A, 8, C, D = model coefficients 

V = all day average link speed 

The coefficients used for fuel consumption were as shown in Table 15. 

Table 15: Estimated Fuel Consumption Parameters for All At-Grade Roads (Austroads, 2007) 

Vehicle Type A B c D 

Cars 0.863 542.92 0.01333 0.0005847 

The modelling was performed for 2011 and 2031 with other years interpolated and 
extrapolated from these values. 

The total fuel consumption was then converted to C02-e emissions using a rate of 2.38 kt 
C02-e per ML of fuel (as per National Greenhouse and Energy Reporting (Measurement) 
Determination 2008, Department of Climate Change and Energy Efficiency). 

For the analysis, it was assumed that the price of carbon would rise from $1 0/tonne C02-e 
in 2011 to $80/tonne C02-e in 2040 (2011 dollars). 

3. 7 Majura Parkway Benefits 

The total expected benefits to be derived from constructing the Majura Parkway are 
estimated by calculating the savings of the upgrade option (Ultimate Majura Parkway) as 
compared to the base option ('do nothing') in terms of VOC savings, TTC savings, AC 
savings, the residual value (RV) after the 30-year appraisal period, and the environmental 
cost savings (ECS). Values of such savings for each option are depicted in Table 16. The 
formulation for this computation is as follows: 

Benefits= ~70Cupgmd'- VOCnmJ+ (ACup"ad, -ACnmJ+ GTB + RV + ECS 

It is assumed that there will be no partial benefits obtained during the second year of 
construction. Full benefits will be obtained during the first year of opening, which is the 
third year of the project life. 

3.8 Benefit Cost Ratio 

In order to compare the costs and benefits of the proposed option relative to the existing 
road network over the evaluation period, the change in monetary values over time needs 
to be accounted for. This is achieved by discounting the annual costs and benefits of the 
project to the present year using a range of discount rates (4%, 7%, and 10%). The 
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normal indicators of the worth of a project, the NPV and BCR, for each option were 
estimated for each of these discount rates. 

If the discounted present value of the benefits exceeds the discounted present value of 
the costs, then the project is worthwhile. This is equivalent to the condition that the net 
benefit must be positive. Another equivalent condition is that the ratio of the present value 
of the benefits to the present value of the costs must be greater than one 

The results of the economic analysis of implementing the Majura Parkway, in varying 
discount rates, are shown in the succeeding tables. Table 16 outlines the present values of 
costs and benefits for each of the considered options while Table 17 summarises the 
resulting NPVs and BCRs. 

Table 16: Present Values of Costs and Benefds 

4% 285,045 1,431,123 

7% 268,052 890,797 

10% 254,014 597,408 

Table 17: Resuffing Economic Indicators 

4% 1,146,078 5.02 

7% 622,744 3.32 

10% 343,395 2.35 

All options produced positive NPVs and BCRs greater than 1. Detailed spreadsheets of 
the cost benefit analysis outputs are included in Appendix A. 

3.9 Sensitivity Testing 

A number of sensitivity tests were conducted to examine the effect of different scenarios 
on the economic analysis. These included: 

• Variations in heavy vehicles due to freight facility development 

• Higher than expected construction costs 

• Lower than expected benefits 

• Higher construction costs and lower benefits (worst case) 

• Variations in the price of carbon 
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All of these sensitivity testing scenarios have been analysed using 4%,7% and 10% 
discount rates. 

The results of these sensitivity tests are presented in the following sections. Please refer 
to Appendix A for detailed economic analysis spreadsheets for these options. 

3.9.1 Sensitivity of Results to Airport Freight Hub 

The Canberra Airport Master Plan has been approved recently and this involves the 
implementation of a 24-hour freight hub. Although this is expected to increase the total 
amount of total daily traffic, this does not necessarily mean that heavy vehicle traffic will 
increase during peak hours. In fact, extending the hours of freight operations in the airport 
could potentially spread freight demand throughout a single day, possibly even reducing 
heavy vehicle traffic during peak hours (if freight traffic going to and coming from the 
airport is managed accordingly). 

Changing the proportion of heavy vehicle traffic can either have a positive or a negative 
effect on the economic indicators. Reducing truck traffic is expected to result in better 
overall network performance (i.e. higher average speeds, etc), thus also reducing travel 
costs. Intuitively, increasing the heavy vehicle percentage should then mean a decrease 
in NPV and BCR. However, if the increase in trucks does not significantly affect network 
performance and remains relatively similar to the reference scenario (currently 8% heavy 
vehicles), then an increase in benefits may be achieved. This is mainly due to the higher 
travel costs associated with commercial/heavy vehicles. The reduction in economic 
indicators will only occur if the amount of increase in heavy vehicle proportion is high 
enough to significantly contribute to the deterioration of overall network performance. 

To test the sensitivity of the economic indicators to the variation in heavy vehicle 
proportions, additional cost-benefit analyses were performed assuming varying levels of 
heavy vehicles travelling to and from Canberra International Airport. The percentage of 
heavy vehicles currently in the study area is 8% (5% Light Commercial and 3% Articulated 
Trucks) in the current model, as indicated in Table 11. This was changed to 6%, 10% and 
12% to test the sensitivity of the results and the results are presented in Table 18. 

At 6%, the estimated NPVs and BCRs increased, which can be attributed to higher 
average speeds due to reduced truck volumes. At 10%, the resulting NPVs and BCRs still 
improved if compared to the 8% heavy vehicle scenario. In this case, the impact of the 
increased truck volumes are not yet high enough to offset the additional travel cost 
savings associated with the higher number of heavy vehicles. Having 12% heavy vehicles 
however resulted in reduced economic indicators, as shown in Table 18. 

Table 18: Economic Indicators Assuming Varying Heavy Vehicles 

4% 1,238,004 5.34 1,165,259 5.09 1,033,970 4.63 

7% 660,038 3.46 614,609 3.29 540,503 3.02 

10% 357,308 2.41 326,452 2.29 281 ,485 2.11 
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3.9.2 Higher Construction Costs 

While the construction costs have been estimated with some accuracy, there remains the 
possibility that they could be higher than anticipated. Table 19 shows the economic 
indicators assuming that construction costs are 20% higher than currently estimated. 

Table 19: Economic Indicators Assuming 20% Higher Construction Costs 

4% 1,089,069 4.18 

7% 569,134 2.77 

10% 292,592 1.96 

3.9.3 Lower Benefits 

Detailed modelling has been carried out to calculate the demand and resulting benefits for 
the Majura Parkway project. However, there are many unknowns when performing 
demand forecasting and demand could be lower than anticipated. Table 20 shows the 
economic indicators for the project assuming that benefits are 20% lower than the 
demand forecasting has calculated. 

Table 20: Economic Indicators Assuming 20% Lower Benefits 

4% 825,079 3.89 

7% 429,768 2.60 

10% 217,449 1.86 

3.9.4 Worst Case (Higher Construction Costs and Lower Benefits) 

In the unlikely case that both the construction costs and demand forecasting are incorrect, 
a worst case scenario was developed that assumed the construction costs would be 20% 
higher than currently estimated and the benefits would be 20% lower than anticipated. 
The results of this scenario are shown in Table 21. 

Table 21: Economic Indicators Assuming 20% Higher Construction Costs and 20% Lower Benefits 

4% 768,070 3.25 

7% 376,158 2.17 

10% 166,647 1.55 
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3.9.5 Variations in the Price of Carbon 

For the economic analyses conducted in the preceding sections, it was assumed that the 
price of carbon would rise from $10/tonne C02-e in 2011 to $80/tonne CO,-e in 2040 
(2011 dollars). The economic analysis was also conducted for two other carbon price 
assumptions: 

• The price of carbon would stay at $1 0/tonne CO,-e for the project life. 

• The price of carbon would rise to $130/tonne C02-e in 2040 

The results of the economic analyses for these two scenarios are shown in Table 22. 

Table 22: Economic Indicators Assuming Variations in the Price of Carbon 

4% 1,050,283 4.68 1,241,509 5.36 

7% 577,115 3.15 667,338 3.49 

10% 320,794 2.26 364,946 2.44 
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4 CONCLUSIONS 

Future demand and traffic operational conditions were modelled to determine the 
difference in network performance between the three considered options. The most recent 
land use assumptions for the years 2011, 2021 and 2031, provided by the ACT 
Government, were used as inputs during the modelling process. The modelling process 
was consistent with the strategic transport model owned by the ACT Government. 

Benefits derived from the construction of Majura Parkway were estimated by calculating 
the cost savings for each option. These savings were mainly the differences between 
travel related costs associated with the 'do nothing' scenario and those associated with 
the upgrade cases (i.e. Majura Parkway). In addition to these travel cost savings, other 
benefits that were estimated include the generated traffic benefits, residual value of the 
project (after 30 years) environmental cost savings and carbon cost reductions. 

The economic assessment results show that the project can be considered economically 
feasible, given that the analysis produced positive NPVs and BCRs greater than 1. 

The sensitivity of the economic indicators was tested for the following cases: 

• Variations in heavy vehicle proportions 

• Variation in construction costs 

• Variations in benefits 

• Variations in discount rates 

• Variations in carbon pricing 

For all cases, the project was found to be economically feasible. 
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APPENDIX A: ECONOMIC ANALYSIS TABLES 
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APPENDIX B: APPRAISAL SUMMARY TABLE 2 

MONETISED COST BENEFIT ANALYSIS RESULTS 

Demand Model Outputs (Study area only, 2011) 

Parameter Base Case Option 

Number of trips entering study area, AM Peak 7,975 8,521 

Average journey time Not recorded Not recorded 

PT mode share N/A N/A 

Freight mode share N/A N/A 

Public transport fare revenue N/A N/A 

Number of kilometres travelled 24,505 37,009 

Demand Model Outputs (Study area only, 2031) 

Parameter Base Case 

Number of trips entering study area, AM Peak 6,931 

Average journey time Not recorded 

PT mode share N/A 

Freight mode share N/A 

Public transport fare revenue N/A 

Number of kilometres travelled 33,940 
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10,961 
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N/A 
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N/A 

62,795 

%Change 
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N/A 

51.0% 

%Change 

58.1% 

-

N/A 
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N/A 
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Benefit Cost Analysis Result 

Real Discount Rate (%) 

4% 7% 

BCR 5.02 3.32 

NPV ($M, 2010) 1,146 623 

NPV ($M) 1 2,750 

IRR2 21.05% 

1. Thrs rs the net value of the proJect, undrscounted 
2: IRR is constant across all discount rates 

Monetlsed Cost and Benefits 

Monetised Costs and Benefits Value ($M, discounted) 

COSTS 

Construction Cost 258.560 

Annual Maintenance 5.293 

Cyclic (5 year) Maintenance 4.200 

Total 268.052 

BENEFITS 

VOCSavings 591.033 

Accident Cost Savings 6.711 

Generated Traffic Benefit 142.179 

Environmental Cost Savings 17.748 

Carbon Cost Savings 40.521 

Residual Value 92.605 

Total 890.797 
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Detailed Monetised Benefits 
($M, real, undiscounted) 

Base Case Option 

2011 1 2021 2031 2011 2021 2031 

voc 63.260 84.892 93.357 37.076 47.119 63.075 

Accident Cost 2.262 2.939 3.133 1.553 2.246 2.572 

Generated 
9.522 12.531 15.280 

Traffic Benefit - - -
Environmental 

0.890 1.410 2.054 
Benefit - - -

Carbon Cost' 8.080 18.927 95.385 8.039 15.569 91.111 

Residual 
Value3 - - - - - -
1: 2011 IS modelled to allow calculation of open1ng year (2015) values 
2: Carbon cost is calculated for the whole Canberra and Queanbeyan urban area. 
3: The residual value of $M704.931 is applied in 2042 

Vehicle Operating Cost 

Base Case Option 
Forecast Year (2031) Forecast Year (2031) 

Demand 
model VOG VOG 
output(s) 

Valuation B 2 B 2 
parameter c=A+-+C·V+D·V c=A+-+C·V+D·V 
used and v v 
source Update of RUG to 2007 (Austroads) Update of RUG to 2007 (Austroads) 

Algorithm 
Micro-simulation model of the study Micro-simulation model of the study 

used to calc. 
values in base 

area calculates VOG for every vehicle area calculates VOG for every vehicle 

case and 
based on speed every time-step for based on speed every time-step for 

option case 
simulation period · simulation"period 

$M 93.357 63.075 
(undiscounted) 

Accident Cost 

Base Case Option 
Forecast Year (2031) Forecast Year (2031) 

Demand 
model Arterial Road VKT Arterial Road VKT, Freeway VKT 
output(s) 

Valuation 
$45, 800/MVKT(Arterial), 

parameter $50, 588/MVKT (Based on historical 
used and accident records for study area) 

$14,300/MVKT (Freeway) RTA 

source 
Economic Analysis Manual (2007) 
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(KTArterial X $45 800) 
VKT 1,000,000 ' Algorithm 1,000,000 X $50'588 

(VKTFreeway ) 
+ 1,000,000 X $14'300 

$M 
3.133 2.572 

(undiscounted) 
Generated Traffic Benefit 

Base Case Option 
Forecast Year (20XX) Forecast Year (20XX) 

Demand 
model VKT VKT 
output(s) 

Valuation 
parameter NIA VOCNKT, Accident CosWKT 
used and 
source 

Algorithm N/A 
Diff(CostjVKT) 

2 
X Diff(VKT) 

$M 
N/A 15.280 

(undiscounted) 

Environmental benefit 

Base Case Option 
Forecast Year (2031) Forecast Year (2031) 

Demand 
model VKT VKT 
output(s) 

$0.039NKT 
Valuation RTA Economic Analysis Manual (2007) 
parameter N/A (It was assumed that new trips through 
used and the study area are transferring from 
source urban to rural areas, thereby reducing 

environmental cosi) 

Algorithm 
used to calc. 
values in base NIA (VKT(Option)- VKT(Base)) x 0.039 
case and 
option case 

$M 
N/A 2.054 

(undiscounted) 

Carbon Cost 

Base Case Option 
Forecast Year (2031) Forecast Year (2031) 
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Demand 
model VKT, speeds, fuel consumption VKT, speeds, fuel consumption 
output(s) 

Valuation 
parameter 2.38 tonne C02-e/ML Fuel (NGERS) 2.38 tonne C02-e/ML Fuel (NGERS) 
used and $80/tonne C02-e $80/tonne C02-e 
source 

Algorithm 
used to calc. LI' ( ( 542.92 ) ) 2.38 values in base 

1 

0.863 + -V-+ 0.01333 XV+ 0.0005847 X V2 
X VKT X 

1
,000 X 80 

case and 
option case 

$M 
95.385 91.111 

(undiscounted) 
Residual Value 

Base Case Option 
Forecast Year (2042) Forecast Year (2042) 

Demand 
model NIA NIA 
output(s) 

Valuation 
parameter N/A 

Extrapolated benefits from economic 
used and analysis 
source 

Algorithm 
used to calc. NPV($, 2042)(Benefits from 2043 to 
values in base N/A 
case and 

2052) 

option case 

$M NIA 704.931 
(undiscounted) 
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APPENDIX C: APPRAISAL SUMMARY TABLE 3 

Benefit Cost Ratio Sensitivity Testing 

Sensitivity test # Variation 

0 Starting result 

1 Discount rate 4% 

2 Discount rate 10% 

3 6% Heavy Vehicles 

4 10% Heavy Vehicles 

5 12% Heavy Vehicles 

6 Increased Construction Cost 

7 Decreased Benefits 

8 Worst Case 

9 $1 0/tonne C02-e 

10 $130/tonne CO,-e 
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Benefit-Cast Ratio (BCR) 

3.32 

5.02 

2.35 

3.46 

3.29 

3.02 

2.77 

2.60 

2.17 

3.15 

3.49 
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APPENDIX D: APPRAISAL SUMMARY TABLE 5 

INFORMATION SOURCES 

Compendium of 2006-2031 ACT Land-Use Data 
This workbook contains the latest ACT land use data including population, employment, retail 
space, school enrolments and tertiary enrolments for 2006, 2011, 2021 and 2031. These data 
are provided by TAMS as input requirements to modelling exercises. 

RTA Economic Analysis Manual, Version 2, 1999 (Economic Parameters for 2007) 
Update of RUC to 2007, Austroads 
National Guidelines for Transport System Management in Australia (A TC, 2006) 
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