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Agenda

• Context (10 minutes)

• Survey and application (15 minutes)

• Q&A discussion (10 minutes)

Source: Transport for New South Wales (2023)
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Motivation

Objective of the study

Promoting improvements in the public realm amenity of new and existing 
transport projects is a policy objective of the NSW government. 

To support this policy objective, the purpose of this study is to develop 
contemporary winningness-to-pay (WTP) values for improvements to the 
amenity of the public realm in interchange precincts (outside the ticketed 
areas). These WTP values will enable the value of improvement to the urban 
realm to be better valued and included in business cases.

Applying the existing parameters to monetise the benefits of public realm 
has the following limitations:

1. Reflect outdated and non-Australia preferences

2. Do not capture potential differences in the value of different types of 
users

3. Are not easy for project teams to apply in practice (based on dwell time).

This work was undertaken on behalf of Sydney Metro (led by Dr Patrick Tsai) 
by a team from Deloitte Access Economics, Dr Chinh Ho (University of 
Sydney) and Taverner Research.

Source: Transport for New South Wales (2023)



4PUBLIC©  2023

Background
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Transport for London's Pedestrian Environment Review 
System (PERS)

• PERS is a ‘systematic process designed to assess the 
quality of the pedestrian environment within a 
framework that promotes objectivity

• PERS is the recommended methodology by DPE and 
TfNSW; this research aims to update the parameter 
values based on NSW-based evidence

• The framework for Public Spaces comprises 6 themes 
scored from -3 to +3. The monetisation of 
improvements in PERS scores is based on research on 
two London High Street in 2005.

Transport for NSW has adapted the PERS framework into 
the Value Assessment System for Place (VASP) tool

• VASP adapts the six themes of PERS into experiential 
outcomes applicable to a broader range and scale of 
transport projects in NSW

• Assessment undertaken by an independent panel of 
urban design specialists who score the base and project 
case.

Measuring the value of station precinct amenity

Background

Source: Transport for New South Wales (2023)
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Overview of the project approach

Background

Approach

1. Develop survey drawing from the extant literature and related work

2. Run a small scale pilot across two station precincts (n=28)

3. Amend the survey based on findings from the pilot

4. Run a larger main survey across eight station precincts (n=438)

5. Analysis and reporting.

Source: Deloitte Access Economics (2023)
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Approach
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Physical attributes associated with each theme were developed

Approach

Source: Transport for New South Wales (2023)
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For each theme photos and descriptions were compiled against three VASP levels

Approach
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Choice questions

Approach

The payment vehicle communicated as the manner in which their 
budget constrain is impacted by the proposed improvement varied 
based on the characteristics of the respondents:

• Renters > Rental costs

• Home owners > Council rates

• Non-renting, non homeowners > Discretionary income 
(ultimately median rent).

The base cost for the payment rates faced were sourced by 
asking respondents for their monthly outlay in the relevant 
payment vehicle and were varied based on a fixed percent of 
their payment vehicle (0%, 2%, 4%, 6%, 8%, 10%, 12% and 
15%). 

Two choice questions were tested:

1. Thinking about the station precinct you frequently visit and 
reflecting on your personal safety, which of the following designs 
would you support with an increase in your monthly <rate, rent, 
discretionary expense>?

2. Thinking about the station precinct you frequently visit and 
reflecting on your personal safety, which of the following designs 
would you support a reallocation of Local and State funding?

The second question results in a much larger proportion (18% vs 
4%) of respondents not trading off cost for improvements at all. 
Process was used to assess the validity of choices being made.
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Choice task design

Approach

Sitting behind the SP experiment is a D-efficient 
Bayesian design (see Hensher et al., 2015). The choice 
experiment was designed using Ngene (Choice Metrics, 
2012)

The adopted econometric modelling technique used to 
model the survey data is known as best-worst model 
(Louviere et al., 2015) – a variant of the traditional 
discrete choice models that are based on the Random 
Utility theory (McFadden, 1974). 

This approach was used to create additional variation in 
the choice tasks using the limited number of images 
available.

Each theme used the same set of three images. 

The question was designed to take 10-15 minutes and 
included demographic questions covering income, age, 
household composition and gender.

12 tasks (2 for each theme)

3 themes 

randomly selected

12 tasks (2 for each theme)

2 choice tasks per theme 

(6 themes total)

Source: Deloitte Access Economics (2023)
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Results
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Survey locations

Results
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Model estimation

Results

Rail user Non-rail user

Coefficient sign.* t-value Coefficient sign.* t-value

Random parameters

Sense of place, mean 0.193 *** 4.74 -0.069 -0.43

Monthly cost, mean -0.308 *** -11.23 -0.370 *** -4.54

Non-random parameter

Personal safety n/a 0.521 *** 6.04

Personal safety * Female 0.614 *** 11.16 n/a

Personal safety * Male 0.430 *** 10.24 n/a

Opportunity for activities 0.438 *** 13.2 0.213 *** 2.89

Movement in place 0.374 *** 10.99 0.195 *** 2.68

Comfortability 0.510 *** 14.27 0.245 *** 3.02

Interpretation of place 0.353 *** 11.14 0.127 * 1.95

First option as best (1/0) 0.034 0.31 -0.497 * -1.92

Last option as worst (1/0) -0.361 *** -3.68 -0.010 -0.04

Standard deviation/spread of random parameter

Sense of place (normal) 0.341 *** 6.6 0.254 * 1.86

Monthly cost (constrained triangle) 0.308 *** 11.23 0.370 *** 4.54

Structural parameter t 1.340 *** 26.16 1.694 *** 17.31

Weighting parameter g 1 (fixed) 1 (fixed)

Sample mean (std. dev) of scaling si 0.925 (1.51) 0.61 0.842 (1.80) 0.47

Model summary statistics

Number of observations (choice tasks) 3,504 708

Restricted log likelihood -3,849.5 -777.8

Log likelihood at convergence -2,546.7 -456.8

The best model, identified via log-likelihood ratio tests, 
took the form of a generalised mixed logit model type II, 
also known as a hybrid model of scaled MNL and mixed 
logit. This model is obtained by fitting the weighting 
parameter, g, of the generalised mixed logit

Where: 

• si is the random scaling parameter that account for 
preference heterogeneity across individuals using a 
scaling factor

• t is the structural parameter of the scaling factor si
to be estimated

• b is a vector of population means to be estimated 
that represent the taste preference toward theme k 
(subscript omitted to simplify the notation)

• wi and vi are the individual specific heterogeneity 
components, with mean zero and standard 
deviation one

• Γ is a diagonal matrix which contains standard 
deviations of the parameters b’s on its diagonal. 
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Willingness to pay values

Results

Parameters produced in two separate units

• $/month/household

• $/trip.

For rail users, the results show that comfort and 
safety are the most valued aspects of design, 
while a sense of place, characterized as the 
aesthetic or quality of materials including heritage 
features, was the least valued theme. 

For non-users, the order of preferences is broadly 
similar to rail users. However, improvement in 
safety was the most preferred element of design 
valued at more than double that of any other design 
element. 

The total magnitude of these precinct amenity 
benefits is comparable to the benefits associated with 
improvements to the station amenity itself from 
previous research.

These results are intended to be included the first set 
of Australian parameters of this type to be included in 
CBA guidelines for transport projects.

  VASP themes 

User group Safety Opportunity Movement Comfortability Interpretation Sense 

Rail users 

($/household/month) 

$2.20 $1.98 $1.69 $2.31 $1.60 $0.85 

Non-rail users 

($/household/month) 

$1.06 $0.43 $0.40 $0.50 $0.26 $0.00 

 

  VASP themes 

User group Safety Opportunity Movement Comfortability Interpretation Sense 

Rail users ($/trip) $0.081 $0.073 $0.063 $0.086 $0.059 $0.031 

Non-rail users ($/visit) $0.094 $0.038 $0.036 $0.044 $0.023 $0.000 

 



16PUBLIC©  2023

Case study
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Case study

Result benchmarking

PERS theme Maximum value 
from -3 to 3 
($/trip)

Sense of place $0.18

Safety $0.48

Opportunity for activities $0.42

Moving in the space $0.36

Feeling comfortable $0.54

Interpreting the space $0.36

Sum $2.34

Amenity attributes Maximum value 
100% uplift ($/trip)

Weather protection $0.25 

Seating $0.35 

Information $0.28 

Lighting $0.28 

Cleanliness & graffiti $0.45 

Ticket purchase $0.45 

Platform Surface $0.43 

Platform On/Off $0.30 

Toilet Availability & 
Cleanliness $0.08 

Staff $0.18 

Retail Facilities $0.08 

Car access facilities $0.05 

Bus access facilities $0.05 

Attribute sum $3.20 

Overall rating $2.50 

Source: Transport for New South Wales (2023)

Source: Douglas (2013)
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Case study

Application

18

𝑃𝑟𝑒𝑐𝑖𝑛𝑐𝑡 𝑎𝑚𝑒𝑛𝑖𝑡𝑦 𝑏𝑒𝑛𝑒𝑓𝑖𝑡 = 𝑛𝑜. 𝑜𝑓 𝑡𝑟𝑖𝑝𝑠 ∗ 𝑉𝐴𝑆𝑃𝐸𝑅𝑆 𝑟𝑎𝑡𝑖𝑛𝑔 𝑃𝑟𝑜𝑗𝑒𝑐𝑡 𝐶𝑎𝑠𝑒 − 𝐵𝑎𝑠𝑒 𝐶𝑎𝑠𝑒 ∗ 𝑊𝑇𝑃

Station Estimated precinct amenity 
benefits (30 years from 2026, 7% 

discount rate, 3 unit increase in VASPERS 
rating)

Bella Vista station $19 millions

Bankstown station $96 millions

Catchment method:

Non-rail users 

Visitors

Users beyond catchment

Available sources:

• Project demand modelling

• Station entries & exits

• Project-specific pedestrian counts

Source: Transport for New South Wales (2023)
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Discussion
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Sample statistics

Results
Socio-demographics

Rail user Non-rail user

Sample population sample population

Respondents age (year) 39.7 (17.1) 37.9 (15.7) 52.5 (18.7) 46.8 (17.3)

Male (1/0) 0.55 0.52 0.61 0.49

Owner (1/0) 0.60 0.64 0.41 0.75

Renter (1/0) 0.24 0.36 0.47 0.25

Living with family, rent-free (1/0) 0.16 0.01 0.12 0.01

Person living alone (1/0) 0.19 0.12 0.24 0.11

Couple only (1/0) 0.27 0.21 0.30 0.24

Couple with child(ren) <15 years (1/0) 0.13 0.14 0.13 0.21

Couple with child(ren) 15+ (1/0) 0.13 0.21 0.13 0.20

Couple with children <15 and 15+ (1/0) 0.03 0.06 0.01 0.06

Single parent with child(ren) <15 (1/0) 0.01 0.01 0.00 0.02

Single parent with child(ren) 15+ (1/0) 0.02 0.10 0.03 0.08

Single parent with children <15 and 15+ 
(1/0)

0.01 0.02 0.01 0.01

Group/share household (1/0)* 0.04 n/a 0.04 n/a

Other household types (1/0) 0.17 0.13 0.11 0.08

Sample size (number of people aged 18+) 390 260,901 76 2,687,388

Sydney HTS was used to compare summary 
statistics of the sample to the population of rail 
and non-rail users in greater Sydney.

Over represented 

• Rail-users

• Households without children

• People living with family rent free.

Under represented

• Renters.

Differences in the language of questions had a 
material impact on the choices respondents made 
between the pilot and main survey.
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