








 
TABLE D6: INTERNATIONAL AND NZ LITERATURE REVIEW: SUMMARY OF DOCUMENTS REVIEWED 

Impact/change/ outcomes generated by 
project (seeking QUANTITATIVE 
information; but QUALITATIVE ok if 
that's all there is) 

Author(s) Title & Date Project 
type 

Is the 
paper a 
meta-
analysis? 

Project description (nature of 
project; size, etc) 

‘Baseline’ characteristics/ 
description 

Description of monitoring method 
(incl details re: sample sizes; 
confidence intervals provided; 
approach taken; etc OR page refs) 

Mode use (% shift; change in vkt; etc) 

Other relevant information 

Booz Allen Hamilton.  Aug 
2006.  Study of Successful 
Congestion Management 
Approaches and the Role of 
Charging, Taxes, Levies and 
Infrastructure & Service 
Pricing in Travel Demand 
Management Paper B3: 
Travel Substitution (Draft). 
Prepared for  
Department of Transport and 
Regional Services 

 

telework  Telework is one of a number of 
terms that describe a range of 
ICT-supported flexible working 
practices, which revolve around 
the ability to undertake work 
remotely, usually away from a 
main worksite at a regular 
favoured location. It may be part-
time or full-time; home-based or 
centre-based or mobile. 

 

 Reporting commonly tells of the KT 
affected and/or commute time 
decreases, but does not necessarily 
state what mode share affect is (A 
Californian & two Australian studies 
noted high proportions of PT trips 
affected compared with car). 

 

Telework reduces the car distance 
travelled by teleworkers, even allowing 
for extra ‘rebound effect’ non-work travel 
(Cairns et al., 2004):– the distance 
travelled by teleworkers on teleworking 
days typically shows a reduction of 
between 48% and 77% compared to 
non-teleworking days– overall reductions 
in distance, measured across both 
teleworking and non-teleworking days, 
ranges from 11% to 19%;  However a 
number of studies have found that, 
because only a small percentage of the 
workforce may telework on a given day 
at present, and because those most 
likely to telework tend to have a longer 
commute trip than the average, the 
above effects translate into savings of 
approximately 1% in vehicle kilometres 
travelled. 

While estimated to have a small 
net impact on vehicle travel in 
Australia - perhaps 1% of 
vehicle km travelled, available 
evidence also suggests that 
telework is likely to continue 
growing in popularity. There is 
therefore likely to be potential 
for future ‘natural’ growth in car 
travel and congestion impacts. 

 

Todd Litman. Jul 2008.   On-
line TDM Encyclopedia - 
Parking Pricing - Direct 
charges for using parking 
facilities - VTPI 

 

area wide 
parking 
charge 

  Parking pricing measures will have a 
direct impact on the frequency and 
duration of parking, and will often have 
an impact on modal share. The degree 
of impact on modal share will depend on 
a number of factors including: proportion 
of parking spaces covered, the 
availability of alternative parking spaces, 
the extent to which individuals pay their 
own parking costs, the availability and 
quality of alternative transport, and the 
level of the charge. 

  Todd's reporting superceded by 
going directly to the source 
article 

 

Ministry of Transport.  Mar 
2006.  Auckland Road 
Pricing Evaluation Study - 
Final Report 
 

commuter 
parking 
charges 

no Charges fixed as a single known 
flat rate for any vehicle parked in 
the area for any period of time 
with only one payment required 
per day - need to include enough 
carparks to influence behaviour of 
meaningful # of people - in areas 
of congestion or major 
destinations; cover all carparks 
within reasonable walking 
distance of key employment 
locations; implement residents 
parking schemes. 

In Arpes ch 5-6 p.4, $5 applied home-
work trips only - modeled a.m. peak 
using ART, increased PT mode share 
from 11.2 to 13.5; w/c 15.6 to 
16.09%; removed 13885 vehicles at 
10.2 km trip length - 3% volume; -3% 
VkT - requires enforcement (higher 
cost) but less technology to 
implement & less cost. Technical 
feasibility - coupon parking scheme 
could be implemented; difficult to 
monitor private building parks - could 
have a levy like Nottingham, with 
randomised enforcement (p.59) 

  (from 2004 pricing report) 
weaknesses of pkg charge: do 
not capture through traffic; 
commuter motorists may not 
have to pay charge directly; 
could operate as a periodic tax 
to businesses not passed to 
employees on a daily basis 
(p.30); potential legal issues of 
applying target to privately 
owned spaces & difficulty in 
establishing number of spaces; 
could suppress economic 
activity in area charges apply, if 
activity transfers elsewhere 
where there are no parking 
charges. 
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ERIN VACA and J. RICHARD 
KUZMYAK.  2005.  TRANSIT 
COOPERATIVE RESEARCH 
PROGRAM.  Traveler 
Response to Transportation 
System Changes: Chapter 
13—Parking Pricing and Fees. 
TCRP Report 95 Accessed 
October 2008 from 
www.TRB.org. 

 

commuter 
parking 
charges 

 Strategies for withdrawing the 
employer parking subsidy can 
take several different forms. The 
subsidy may simply be eliminated, 
requiring employees who drive to 
work to pay the market rate for 
parking out-of-pocket. Or, 
employers may give employees a 
“transportation allowance” that 
employees can apply towards the 
mode of their choice in the form of 
parking costs, transit passes, or 
whatever. Transportation 
allowances may or may not fully 
cover the cost of parking at a 
work site. A third option gaining 
increased attention is employer 
parking “cash-out,” where 
employees are given the cost of a 
parking space in cash only if they 
choose to forego driving. 

The U.S. government, in November 1979, started 
requiring federal employees to pay one-half the 
prevailing rates of commercial garages. A before-
and-after analysis of 15 work sites in the 
Washington, DC, area was carried out using a 
sample of non-governmental sites as a control. 
The reduction in the number of autos used for 
commuting ranged from 1 to 10 percent in central 
city areas, and between 2 and 4 percent in 
suburban locations (Miller and Everett, 1982). 
Price elasticities of demand for work site parking 
calculated for these sites varied substantially but 
were relatively low: -0.32 or less (Feeney, 1989). 

 

Parking demand price elasticities for 
individual employment sites and locales, 
while only marginally supportive of even -
0.30 as an average elasticity transferable 
from areawide to site specific 
applications, are nonetheless 
accompanied by significant shifts in 
employee mode of travel. Reported 
employee parking elasticities, some of 
which may be computationally suspect, 
lie in the range of -0.1 to -0.3. However, 
seven case studies in particular, with 
reported parking price elasticities 
averaging -0.15, also revealed a decline 
in employees driving cars to work from 72 
to 53 percent, a substantial drop in auto 
use in comparison to other policies with a 
trip reduction objective. Price elasticity 
can be a deceptive gauge when taken at 
face value without applying it to a 
particular price change situation. 

while eliminating parking subsidies 
has significant impact at specific 
worksites, the potential impact at a 
regional level may be more modest: 
The predicted base year parking 
charge impacts proved to be modest; 
for example, estimated overall VMT 
reductions for the California regions 
ranged from -2.3 to -2.9 percent. 

 

 

Nottingham workplace parking 
levy 2008.  
http://www.nottinghamwpl.com/

 

 no Number of documents - some 
downloaded; other (more public 
consultation oriented) not 
downloaded - excludes parks for 
disabled; fire services; police; 
GPs & hospitals; customers; fleet 
vehicles not used for commuting; 
employers who have <10 
carparks; requires establishing 
licence for employers to register 
their carparks & 
monitoring/enforcement. Requires 
legislation to establish 

A WPL is a charge that would be made to City of 
Nottingham employers. Liable parking spaces 
would be those employers provide for their staff or 
certain types of business visitors. On each liable 
parking space the levy would be in the region of 
£185 per year starting in 2010 and rising to around 
£350 at the opening of NET Phase Two, with 
increases linked to inflation in future years.  

 

 Targets commuters (main cause of 
congestion) rather than all traffic; 
expected to constrain traffic growth 
by 2%; less costly to enforce than a 
cordon; 70-80% of employers would 
not be affected although they would 
have to obtain a licence 

 

 

Moser, G & Bamberg, S 2008.  
The effectiveness of soft 
transport policy measures: A 
critical assessment and meta-
analysis of empirical evidence. 
Journal of Environmental 
Psychology 28:10-26. 

 

PTP  Employs quantitative meta- 
analytical techniqes to reanalyse 
the data on the effectiveness of 
soft policy measures. PTP 
includes personalised travel 
planning, travel awareness 
campaigns and putblic transport 
information marketing. 72 studies 
were included in the analysis - the 
bulk of them Socialdata- or SDG-
type individualised marketing 
initiatives.. 

 

Moser and Bamberg found that none of the 141 
evaluation studies included in their meta-analysis 
included any kind of statistical significance testing 
(to check that findings were not random 
fluctuation); there was widespread of sample 
selectivity (leading to bias in results); sample sizes 
generally considered too small to provide statistical 
evidence; all of the studies used a 'weak quasi-
experimental one- group-pre-post-test design', 
which threatens the internal validity of the results. 
Also notes absence of external validity (due to 
biased samples). They conclude caution required 
for interpreting results, as evaluation most likely to 
overestimate the true causal car use reduction 
effect. 

Studies of PTP drawn from Cairns et al 
2004; Ker 2003 (essentially the same 
as TBHC EP & GHBK). Meta-analysis 
included funnel plots  to assess the 
presence of representativeness 
biases; defining & calculating the effect 
size statistic in order to calculate 
pooled effect sizes under the fixed-
effects and random-effects 
assumptions; and use of box plots to 
explore heterogeneity. 

 

Random effects pooled ES of 0.11 - 
indicates that on average the 
implementation of such a measure 
results in a 5%-point increase in the 
trip proportion not conducted by car. 
However, there is evidence of a 
reporting bias - if two outliers (of 72 
studies) are removed, the analyses 
indicate a homogeneous ES-
distribution for this intervention type 
(i.e. all results fall in a narrow, positive 
range)  
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Moser & Bamberg.  2008. 
 

WTP  Employs quantitative meta- analytical 
techniqes to reanalyse the data on the 
effectiveness of soft policy measures. WTP 
are described as 'a bundle of measures put 
in place by an employer to encourage more 
sustainable travel, particularly less single 
occupancy car use. 44 studies were 
included in the analysis  

 

Moser and Bamberg found that none of the 
141 evaluation studies included in their meta-
analysis included any kind of statistical 
significance testing (to check that findings were 
not random fluctuation); there was widespread 
of sample selectivity (leading to bias in results); 
sample sizes generally considered too small to 
provide statistical evidence; all of the studies 
used a 'weak quasi-experimental one- group-
pre-post-test design', which threatens the 
internal validity of the results. Also notes 
absence of external validity (due to biased 
samples). They conclude caution required for 
interpreting results, as evaluation most likely to 
overestimate the true causal car use reduction 
effect. 

Studies of WTP drawn from Cairns et 
al 2002 (Making Travel Plans Work), 
and Cairns et al 2004 (Smarter 
Choices) - essentially the same as 
TBHC EP & GHBK. Meta-analysis 
included funnel plots  to assess the 
presence of representativeness 
biases; defining & calculating the 
effect size statistic in order to 
calculate pooled effect sizes under 
the fixed-effects and random-effects 
assumptions; and use of box plots to 
explore heterogeneity. 
 

Random effects pooled ES of 0.24 - 
indicates that on average the 
implementation of such a measure 
results in a 12%-point increase in the 
proportion of employees not coming 
to work by car. The funnel plot 
provides little evidence that this result 
is based on a biased sample. 

 

 

Moser & Bamberg.  2008. 

 
STP  Employs quantitative meta- analytical 

techniqes to reanalyse the data on the 
effectiveness of soft policy measures, 
including STP. 25 studies were included in 
the analysis  

 

Moser and Bamberg found that none of the 
141 evaluation studies included in their 
meta-analysis included any kind of 
statistical significance testing (to check that 
findings were not random fluctuation); there 
was widespread of sample selectivity 
(leading to bias in results); sample sizes 
generally considered too small to provide 
statistical evidence; all of the studies used a 
'weak quasi-experimental one- group-pre-
post-test design', which threatens the 
internal validity of the results. Also notes 
absence of external validity (due to biased 
samples). They conclude caution required 
for interpreting results, as evaluation most 
likely to overestimate the true causal car 
use reduction effect. 

 Studies were found to have focused 
on process evaluation, best practice, 
not impact of school travel plans.  

 

 

The Climate Group.  2008.  
SMART 2020: Enabling the 
low carbon economy in the 
information age. Prepared on 
behalf of the Global 
eSustainability Initiative (GeSI). 
Creative commons. 

 

telework  What the existing case studies show is that 
the impact of working from home varies 
depending on the amount of time spent at 
home and the efficiency of the economy in 
which teleworking is introduced. For 
example, if a significant number of people 
worked from home more than three days a 
week, this could lead to energy savings of 
20-50%, even with the increase in energy 
used at home or non-commuter travel. 
However, the impact is much lower if take-
up is lower than three days a week because 
it would still be necessary to maintain office 
space for periodic home-workers. 

  Telecommuting reduction of 0.26 
Gigatonne CO2 emissions• Assumes 
that work-related car travel in urban 
and non-urban areas decreases by 
80%, while non-work-related car 
travel increases by 20% 
• In developed countries 10% of 
existing vehicles are affected, 
equivalent to 20% of people and 30-
40% of working population, and 7% in 
developing countries 
• Assumes a 15% increase in 
residential building emissions and a 
60% reduction in office emissions, 
applied to 10% of residential buildings 
and 80% of office buildings 
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The Climate Group.  2008.  
SMART 2020: Enabling the 
low carbon economy in the 
information age. Prepared on 
behalf of the Global 
eSustainability Initiative 
(GeSI). Creative commons. 

e-
commerce 

 E-commerce (also known as electronic 
commerce): Buying and selling of products 
and services over the internet and other 
computer networks. 

  E-commerce 0.03 
• 3% reduction in emissions from shopping 
transport, assumed to be 40% of non-
work-related private transport, or 20% of 
all private transport 

 

Final Report.  2004.  Transport 
Demand Mnagement Pricing 
Options - Auckland Strategy 
and Funding Project.  

 

pricing 
road use 

 Options that did not proceed to second 
round analysis: Toll lanes - limited 
applicability in Auckland; Full network 
pricing - not feasible technologically; Local 
area licensing - not well targeted to prime 
congestion issues; Free public transport - 
negative revenue & limited demand 
management potential in the absence of 
other TDM pricing measures. 

  Cordon toll v. strategic network charges - 
could reduce vehicle traffic by 5-6%; 
increase PT from 7 to 12 or 9 %; increase 
w/c from 15 to 17 

 

 

Department for Transport.  
2007.  Making personal travel 
planning work. 

 

PTP  Includes voluntary travel behaviour change 
measures/individualised travel marketing, 
either of the Socialdata- or SDG-origin. 18 
of the 23 case studies included occurred 
AFTER the preparation of the TBHC EP & 
GHBK for Land Transport NZ (thus, offering 
new information). 

 

 As (according to Chatterjee & Parker, 
2008) all evaluations are based on one 
day trip diaries, all require min sample 
of 2000+ (independent b4 and after) or
700+ (matched panel) to detect 
changes of 10% in car trips (O'Fallon & 
Sullivan 2003) - none of the samples 
meet this, so results are indicative 
only. Sample sizes are getting larger, 
and control group is more common, 
but serious concerns with sample bias 
remain. 

 

Taking the eight PTP projects for which 
there are comparable results taking 
account the counterfactual (three in 
Bristol, one in Darlington, one in 
Lancashire, two in Nottingham, one in 
Peterborough) a decrease in the modal 
share of car driver trips of up to 7 % has 
been reported with a project arithmetical 
mean decrease of 4 % in the share of trips 
which are car driver.  The modal share for 
walking trips is reported to increase by up 
to 6 percentage points with project 
arithmetical mean increase of 3 
percentage points. The project arithmetical 
mean changes for other modes are 1 
percentage point increase for cycling, 1 % 
increase for public transport and 1 % 
decrease for car passenger. Change in 
driver trips measured (9 projects) - 3-12% 
- mean 9% relative change. Change in car 
distance travelled ATTRIBUTED (not 
measured) - 8-15% - mean 12% (6 
projects) 

 

Percy, A; Clark, P; Valero, J; 
van Roon, A; Young, D.  2006. 
Quantifying regional benefits 
from TDM. Road & Transport 
Research 15(2):67-81. 

 

cycle 
facilities 

no Also has estimates for STP and WTP, 
which are superceded by actual 
evaluations (2007 & 2008). Community 
travel initiatives estimates are based on 
TBHC EP & GHBK. No basis given for 
estimates regarding cycle network 

 

157 'length' of cycle networks are 
planned for Auckland region, many 
of which are ±5 km in length. 
Modeled estimates based on 50% 
completion and 100% completion 
of cycle network. 

 

All results are modelled. Impact on 
mode share (reduction in vehicle trips) 
is estimated to be much greater than 
impact on VKT. 

 

50% of cycle network completed = 0.5% 
increase in mode share for cycling; 100% 
of cycle network completed = 1% increase 
in mode share. Both from a base of 1%. 

 

 

ARTA.  2008.  Evaluation 

 
WTP       
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William B. Menczer.  May 
2006.   Guaranteed Ride 
Home Programs 
A study of program 
characteristics, utilization, and 
cost. Office of Policy and 
Performance Management, 
TBP-10 
Federal Transit Administration 

 

GRH  # of studies found GRH influential in mode 
choice - some found that % of people using 
alternative mode due to presence of GRH  

 

  A 2002 survey conducted by the Artery 
Business Committee in downtown Boston 
found that 9% of those responding to the 
survey switched from SOV commuting to an 
alternate mode of transportation due to the 
existence of a GRH program. A 2002 survey 
of Haverstraw-Ossining Ferry riders in New 
York found 41% of those surveyed stated that 
the GRH was among the top reasons for 
taking the ferry instead of their previous mode 
of transportation. Four percent ranked GRH 
as their number one reason for taking the 
ferry. A program evaluation conducted in 2004 
for the Alameda County Congestion 
Management Agency found that 47% of those 
surveyed would not use alternate modes of 
transportation without a GRH program. In 
2003, the number was 41%. Nelson/Nygaard 
Consulting Associates, “Alameda County 
CMA Guaranteed Ride Home Program 
Evaluation: Executive Summary,” May 
2005.1995, Baltimore: 27% of those changing 
commute mode said availability of GRH was 
important/very important decision factor; 1999, 
New York express bus riders - 16% would 
stop using if GRH stopped. 

 

Australian Telework Advisory 
Committee.  2006.  Telework 
for Australian Employees and 
Businesses 
Maximising the economic and 
social benefits of flexible 
working practices. Report 
prepared for the Australian 
Government. 

 

  Looks at drivers and barriers and existing 
teleworking numbers and makes 
recommendations to encourage 
teleworking, but no modeling or estimates 
of impact. Literature review (2005) is the 
same, doesn't report on trials. 

 

    

Wilbur Smith Associates et al.  
Jun 2007.  Developing Parking 
Policies to Support Smart 
Growth in Local Jurisdictions: 
Best Practices. Prepared for: 
Metropolitan Transportation 
Commission. 

 

  Parking cash-out allows employees to 
choose between a parking subsidy (free 
parking), or the out-of pocket equivalent 
cost of the parking space. Employees may 
choose to apply the money towards their 
parking space or make arrangements to 
use a lower cost alternative mode and keep 
the cash. 

 

  There are 26 employers who participate in the 
program, resulting in a 20 percent reduction in 
parking use at these employment sites. A 
study conducted by Donald Shoup (1997), 
concluded that two Santa Monica employers 
who used cash-out reduced solo driving by 7 
to 8 percent. Another study found 7 employers 
had paring requirements reduced by 26%. 
The estimated general impact on parking 
demand is considered to be in the range of 
10-15% depending on the price, convenience 
and demand for parking 

My query: how do you 
pre-empt employees 
from taking the money 
and parking for free 
elsewhere, unless all 
parking is metered? 
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ARTA.  Mar 
2008.Workplace Travel 
Planning Evaluation Report 
Evaluation Report to Land 
Transport NZ Financial 
Year: 2007-2008  

 

WTP 4WP A Workplace Travel Plan (WTP) is 
a series of responsive, 
coordinated and planned activities 
providing greater travel choice to 
people for the journey to and from 
work, and more effective 
management of work-related 
transport, including freight. 
ARTA’s WTP programme is a 
voluntary one, aimed at 
businesses where transport and 
parking issues are impacting on 
productivity and profitability. The 
programme provides a range of 
support and guidance through a 
5-stage process from set-up, 
research, planning, 
implementation and continuous 
improvement. 

 

The 2016 target, set in the 
Auckland Regional Land Transport 
Strategy for the Workplace Travel 
Programme, is to achieve a 12% 
average reduction in peak period 
car trips to work/study 
organisations. This translates to a 
reduction of 3,500 cars from 
morning peak traffic. 

 

The quantitative process included undertaking follow-
up surveys of 5 organisations to assess changes in 
behaviour resulting from actions they undertook while 
part of the TravelWise WTP programme. These 
organisations were initially surveyed to gather 
baseline data, including a record of how staff 
travelled to work during a typical working week (Mon 
to Fri). The follow-up survey included the same core 
questions as the baseline survey, and analysis on 
any changes in mode forms the basis of this 
evaluation. Baseline surveys received from 2300 
respondents and a follow-up survey of 1300 
responses from a total population of 6600. Note that 
Auckland Airport had 224 responses from 4500+ staff 
in follow up survey - hence reporting here excludes 
this worksite. No date for follow up survey is 
provided. Response rates for individual organisations 
are not provided; nor are the extent of the changes in 
survey delivery mentioned in the report. 4 remaining 
organisations were two (transport) consulting firms 
and two City Councils (together these form 82% of 
staff in the WTPs), one of which re-located to an area 
with less available parking & at a rail/bus exchange. 

SOV reduction -17.81%; PT increase 
6.67%; carpool/rideshare 7.48%. From 
the report: "It is recognised that the 
results observed in the above 
organisations are not solely attributable
to travel plans. A combination of other 
factors such as changing staff, 
changes at the workplace, on-going 
improvements to the transport network 
(to name a few) have played a part in 
some of these modal shifts." If 
Auckland Airport is excluded, the 
reduction in  number of trips per day is 
744, with an average of 17.6 km/trip 
(much higher than the Auckland MUA 
average of 10.3 km/trip from NZHTS). 

 

Reviewer comments: the 
lack of clarity surrounding 
the methodology (which 
apparently changed 
between before and after 
survey) and response rates 
and the choice of 
workplaces (City Councils 
and transport 
consultancies) prompted us 
to use the TBHC EP & 
GHBK diversion rates (for a 
comprehensive travel plan 
including parking measures 
and adequate PT) for the 
regional target exercise. 

 

Hinckson, E., Duncan, S., 
Kearns, R., & Badland, 
H.Hinckson, E., Duncan, 
S., Kearns, R., & Badland, 
H..  2008.  Auckland 
Regional Transport 
Authority School Travel 
Plan Evaluation: 2007 
School Year. Auckland, 
New Zealand: AUT 
University. 

 

STP  The School Travel Plan (STP) 
takes a collaborative approach to 
the development of travel 
strategies tailored to meet the 
needs of individual schools. This 
consists of educational and 
promotional campaigns to 
promote active transport (e.g. 
walking, Walking School Bus 
(WSB), scooter, and/or cycling), 
building of traffic calming 
measures, installation of 
crossings, improvement of roads 
and footpaths, cycle training for 
students, and parking restrictions. 
At each school, development and 
implementation of the STP 
initiative is facilitated by an ARTA 
school travel coordinator and the 
local council. 

 

 74 schools were invited to participate in the STP 
survey. Schools withdrew/were excluded for various 
reasons - overall, 52 Primary, seven Intermediate, 
and nine Secondary schools comprised the final 
sample (68 in total). School size ranged from 122 to 
2,241 students. Schools launched their STP in 2004 
(21), 2005 (24) and 2006 (23). The follow�up survey 
in 2007 sampled 35,153 students across 68 schools 
(10,765 Primary, 13,705 Intermediate, 10,683 
Secondary students) using a roll survey which asked 
how the child traveled to and from school on the 
survey day.  The 2007 evaluation surveys were 
undertaken during the winter season on any day 
(regardless whether the day was wet or dry) of a 
particular week. This was in contrast to previous 
surveys that were collected during the summer 
months. On reporting aggregate mode percentages, 
the baseline and follow�up STP values of students’ 
actual travel modes were weighted according to each 
school’s roll as determined by the Ministry of 
Education in the year the survey was undertaken. At 
95% confidence interval, the margin of error on 
reporting aggregate modes was 0.22%. 

Participation in the STP programme 
was associated with a 3.4% decrease 
in car usage and a 2.4% increase in 
active transport. A smaller increase in 
public transport use was also observed 
(1.0%). Participation in the STP or 
WSB programmes in 2007 was 
associated with a reduction in over 
4,500 vehicle trips every morning, 
equivalent to a reduction of 2.4 million 
in vehicle trips and a reduction in 3.3 
million in vehicle kilometres travelled 
(VKT) each year. 

 

The change in season for 
the follow up survey is quite 
likely to have 'dampened' 
the amount of active 
transport used by children. 
At the same time, it should 
be noted that the reduction 
in car trips BY CHILDREN 
does not equate to a 
reduction in car trips BY 
ADULTS, of which 27% (in 
NZHTS 1997/98) went 
straight home, while the 
remainder went on to work. 
Also, while roll survey is 
comprehensive, it is still 
necessary to have matched 
day-of-the-week, there is 
significant variability in 
travel by day of week. 
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Appendix E:  Model findings 

Introduction 

A series of sensitivity tests have been undertaken using a policy model1 to test the likely performance 

of policy options against targets and outcomes.  

In order to undertake the tests, a series of working assumptions have been adopted and these are 

reported more fully in the other appendices.  

Regional and local models are primarily established to replicate current conditions and to forecast 

‘business as usual’ (BAU) conditions. These ‘platforms’ allow future transport system and network 

improvement options to be tested in operational performance and economic appraisal terms.  

In most circumstances2 the BAU to 2015 represents: the current regional land transport strategy 

(RLTS), the long-term council community plan (LTCCP) and the land transport programme (LTP). The 

BAU has been modelled in all four of the locations used in the strategy review model (SRM).  

The work has also included forecasting to 2025 and 2040, but this note concentrates on regional and 

national forecasts for the year 2015.   

Test results are included in the attached tables for the 2008 Government policy statement (GPS) targets 

for public transport, walking and cycling, single occupancy vehicles and other selected outcomes.  

Test results are given for the traditional four main cities (Auckland, Wellington, Christchurch and 

Dunedin) and these have been factored in order to approximate to a national total. 

Public transport (trip legs) 

Expected ‘business as usual’ to 2015 appears unlikely to achieve the national target of a 30.5% 

increase in public transport (PT) patronage. 

The application of a range of non-priced measures, particularly service level improvements, could 

achieve the national target providing Auckland makes up a relatively large share of the required 

increase.  

The introduction of relatively modest price-based changes is likely to mean that the 2015 national PT 

target could be exceeded.   

(Note: the impact of increased walking and cycling transport demand management (TDM) on PT in 

Christchurch and Dunedin may be overstated.)      

Walking and cycling (trip legs) 

Expected ‘business as usual’ to 2015 appears likely to achieve the national target of a 9.4% increase in 

walking and cycling. 

The application of a range of non-priced measures, particularly TDM improvements, could exceed the 

national target if relatively large increases could be achieved in the main metropolitan areas.    

                                                     
1 The model is called strategy review model (SRM) – see page 137.   

2 This will be the case providing the RLTS is realistic in terms of taking account of the funding likely to be available. 
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The introduction of relatively modest price-based changes is likely to mean that the 2015 national PT 

target could be further exceeded.   

(Note: The BAU projections derived from regional models are in contrast to past trends.)      

Single occupancy vehicle travel (SOV KT)  

Expected ‘business as usual’ to 2015 appears likely to trend away from the national target of a 10% 

decrease in 2007 SOV KT per capita levels.  

The application of a range of non-priced measures, particularly high occupancy vehicle (HOV) 

initiatives, could moderate the increase in SOV KT slightly.     

Price-based changes could make more progress towards the 2015 national SOV KT target although in 

order to achieve the target these would need to be greater than indicated in the attached table.   

(Note: The potential impact of travel planning initiatives has not been included in the tests undertaken 

to date and the figures quoted are ‘annual day’ rather than ‘annual weekday’ estimates.)      

Network reliability (VKT LOS E&F) 

Level of service (LOS) can be used as a measure of performance of the road network. It generally 

involves a qualitative assessment of the quantitative effect of factors such as speed, volume of traffic, 

geometric features, traffic interruptions, delays and freedom to manoeuvre which, taken together, 

provide an assessment of network reliability.  

There are six levels of service, with A representing the top level as a condition of free flow in which 

individual drivers are virtually unaffected by the presence of others in the traffic stream and F 

representing the worst level (where drivers experience queueing and delays). Hence, the aim of 

interventions is to increase the proportion of roads having good LOS (eg A, B, C, or D) or to decrease 

the proportion of roads experiencing LOS E&F.  

Expected ‘business as usual’ to 2015 appears likely to trend away from the national target of avoiding 

any further deterioration in reliability beyond 2007 levels.  

The application of a range of non-priced measures, particularly ITS initiatives, could moderate the 

projected increase in the proportion of the network at LOS E&F slightly.     

The relatively modest price-based changes tested could virtually achieve the 2015 national network 

reliability target.   

(Note: The 2015 reliability target is for critical routes rather than for the overall network.)      

Network speed (km/h)  

Expected ‘business as usual’ to 2015 appears likely to trend away from the national target of avoiding 

further deterioration in average speeds.  

The application of a range of non-priced measures may result in further slight reductions in average 

speeds.     

The relatively modest price-based changes tested would make substantial progress towards the 2015 

national average speed target, although in order to achieve the target these would need to be greater 

than indicated in the attached table.   

(Note: The 2015 average speed target is for critical routes rather than for the overall network.) 
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Emissions (CO
2
 per capita) 

Expected ‘business as usual’ to 2015 appears likely to trend away from the long-term national target of 

halving CO2 per capita by 2040.  

The application of a range of non-priced measures is likely to have little effect in reducing CO2 per 

capita.      

The relatively modest price-based changes tested would make some progress towards the 2040 CO2 

per capita target, but other technology and fuel measures are likely to be needed in addition to those 

included in the attached sensitivity test.    

(Note: There was no specific CO2 target for 2015 in the GP.)  

Vehicle kilometres travelled (VKT)  

VKT appears likely to increase under an expected ‘business as usual’ scenario to 2015.  

The application of a range of non-priced measures could moderate the increase in VKT. 

The relatively modest price-based changes tested could further moderate the growth in VKT.  

(Note: There were no specific VKT targets in the GPS.) 

Discussion  

The sensitivity testing has taken some of the metropolitan and urban areas with the greatest potential 

to make progress against the targets and then assumed that their proportion of the national target is 

held constant over the period 2007–2015. In reality, especially over the longer term, the proportion of 

the national total represented by higher potential areas is likely to grow, relative to the proportion from 

other areas.   

However, on the basis of the testing undertaken, the overall indications are that: 

• the three metropolitan areas will need to make the greatest progress towards the targets 

• urban areas will have to make the next largest contribution  

• all other areas need to make some progress towards targets.  

If the targets are achieved, or if there is substantial progress towards them, then changes in modal 

demand levels will occur. One potential consequence of this could be to alter the economics of 

different transport investments, the potential effects of which could be taken into account through 

sensitivity testing during cost benefit analysis.    

Modelled sensitivity testing 

The following tables show a range of tests undertaken on background data obtained from four 

locations which have then been factored to represent approximate national effects.  

The tests undertaken are illustrative and could be varied to produce different individual and combined 

results as required.  

The test measures have been selected on the basis of relatively modest changes to a ‘business as 

usual’ approach that could be expected to have an impact on one or more of the five targets, public 

transport, walking and cycling, SOVs, reliability and speed.   
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The different modelled sensitivity tests can have significantly different impacts in different locations 

due to local circumstances.  

The figures in the following tables are subject to further review and adjustment.    
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Public 
transport     
(trip legs) 

  2007 
2015 

Target 
2015 
BAU  

PT 
service 
+20% 

TDM 
major 

HOV 
major 

ITS 
major 

NMS  
major 

Non-
price 

summa
ry 

PT Fare 
-20% 

VOC 
+10%     

(3c per 
km) 

Fuel 
+20% 

All price 
summary 

All 
measures 
summary 

% Change from 
2015 BAU 

    13.4% -2.7% 0.0% 0.0% 0.0% 10.7% 9.6% 2.9% 2.3% 14.8% 25.5% 
Auckland 

Index to 2007 100 130.5 129.1 146.4 125.6 129.1 129.1 129.1 142.9 141.5 132.9 132.1 148.3 162.1 

% Change from 
2015 BAU 

    13.4% -2.8% 0.0% 0.0% 0.0% 10.5% 9.6% 2.9% 2.3% 14.8% 25.4% 
Wellington 

Index to 2007 100 130.5 109.0 123.6 105.9 109.0 109.0 109.0 120.5 119.5 112.2 111.5 125.2 136.7 

% Change from 
2015 BAU     14.2% -6.7% 0.0% 0.0% 0.0% 7.5% 9.6% 3.2% 2.6% 15.5% 22.9% 

Christchurch 

Index to 2007 100 130.5 105.3 120.3 98.3 105.3 105.3 105.3 113.2 115.4 108.7 108.0 121.6 129.5 

% Change from 
2015 BAU     14.4% -18.8% 0.0% 0.0% 0.0% -4.4% 10.3% 3.3% 2.7% 16.4% 12.1% 

Dunedin 

Index to 2007 100 130.5 125.4 143.5 101.9 125.4 125.4 125.4 119.9 138.4 129.6 128.8 146.1 140.6 

% Change from 
2015 BAU 

    13.5% -3.7% 0.0% 0.0% 0.0% 9.8% 9.6% 2.9% 2.3% 15.0% 24.8% 
National  

Index to 2007 100 130.5 119.1 135.2 114.8 119.1 119.1 119.1 130.9 130.6 122.6 121.9 137.0 148.7 
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Walking and 
cycling         

(trip legs)  
  2007 

2015 
Target 

2015 
BAU  

PT 
service 
+20% 

TDM 
major 

HOV 
major 

ITS 
major 

NMS  
major 

Non-
price 

summa
ry 

PT Fare 
-20% 

VOC 
+10%     

(3c per 
km) 

Fuel 
+20% 

All price 
summary 

All 
measures 
summary 

% Change from 
2015 BAU     -0.2% 8.1% 0.0% 0.0% 0.0% 7.9% -0.1% 2.1% 1.7% 3.4% 11.3% 

Auckland 

Index to 2007 100 109.4 115.5 115.3 124.9 115.5 115.5 115.5 124.7 115.4 117.9 117.4 119.4 128.6 

% Change from 
2015 BAU 

    -0.2% 8.1% 0.0% 0.0% 0.0% 7.9% -0.1% 1.3% 1.0% 2.0% 10.0% 
Wellington 

Index to 2007 100 109.4 107.9 107.7 116.7 107.9 107.9 107.9 116.5 107.8 109.2 109.0 110.1 118.7 

% Change from 
2015 BAU     -0.1% 8.1% 0.0% 0.0% 0.0% 8.0% -0.1% 1.8% 1.4% 3.0% 11.0% 

Christchurch 

Index to 2007 100 109.4 105.3 105.3 113.9 105.3 105.3 105.3 113.8 105.3 107.2 106.9 108.5 117.0 

% Change from 
2015 BAU     0.0% 8.1% 0.0% 0.0% 0.0% 8.1% 0.0% 1.3% 1.1% 2.3% 10.4% 

Dunedin 

Index to 2007 100 109.4 104.6 104.5 113.1 104.6 104.6 104.6 113.0 104.5 106.0 105.7 107.0 115.4 

% Change from 
2015 BAU 

    -0.1% 8.1% 0.0% 0.0% 0.0% 8.0% -0.1% 1.7% 1.4% 2.8% 10.8% 
National  

Index to 2007 100 109.4 109.9 109.8 118.8 109.9 109.9 109.9 118.7 109.8 111.8 111.5 113.1 121.8 
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Single 
occupancy 
vehicles        
(VKT per 
capita) 

  2007 
2015 

Target 
2015 
BAU  

PT 
service 
+20% 

TDM 
major 

HOV 
major 

ITS 
major 

NMS  
major 

Non-
price 

summa
ry 

PT Fare 
-20% 

VOC 
+10%     

(3c per 
km) 

Fuel 
+20% 

All 
price 

summa
ry 

All 
measur

es 
summa

ry 

% Change from 
2015 BAU     -0.3% -0.1% -1.3% 0.0% 0.0% -1.8% -0.2% -5.2% -4.2% -9.1% -11.0% 

Auckland 

Index to 2007 100 90.0 104.0 103.7 103.9 102.6 104.0 104.0 102.1 103.8 98.6 99.6 94.5 92.6 

% Change from 
2015 BAU 

    -0.5% -0.2% -2.2% 0.0% 0.0% -2.8% -0.3% -4.4% -3.5% -7.8% -10.6% 
Wellington 

Index to 2007 100 90.0 99.9 99.5 99.7 97.7 99.9 99.9 97.1 99.6 95.6 96.4 92.1 89.3 

% Change from 
2015 BAU     -0.2% -0.1% -1.7% 0.0% 0.0% -2.0% -0.1% -4.7% -3.8% -8.2% -10.2% 

Christchurch 

Index to 2007 100 90.0 112.2 112.0 112.1 110.3 112.2 112.2 109.9 112.1 107.0 108.0 103.1 100.8 

% Change from 
2015 BAU     0.0% -0.1% -1.3% 0.1% 0.1% -1.5% 0.0% -4.1% -3.3% -7.2% -8.8% 

Dunedin 

Index to 2007 100 90.0 108.7 108.7 108.6 107.4 108.8 108.8 107.1 108.7 104.2 105.1 100.9 99.2 

% Change from 
2015 BAU 

    -0.3% -0.1% -1.5% 0.0% 0.0% -2.0% -0.2% -4.9% -3.9% -8.5% -10.5% 
National  

Index to 2007 100 90.0 107.8 107.5 107.7 106.2 107.8 107.8 105.7 107.6 102.6 103.6 98.6 96.5 
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Reliability 
(network 

congestion) 
  2007 

2015 
Target 

2015 
BAU  

PT 
service 
+20% 

TDM 
major 

HOV 
major 

ITS 
major 

NMS  
major 

Non-
price 

summa
ry 

PT Fare 
-20% 

VOC 
+10%     

(3c per 
km) 

Fuel 
+20% 

All 
measures 
summary 

All 
measures 
summary 

% Change from 
2015 BAU     -0.7% -0.2% 0.0% -6.0% 0.0% -6.9% -0.5% -9.9% -8.0% -17.4% -24.3% 

Auckland 

Index to 2007 100 100.0 135.8 134.9 135.4 135.8 127.6 135.8 126.4 135.1 122.3 124.9 112.1 102.7 

% Change from 
2015 BAU 

    -1.2% -0.5% 0.0% -6.0% 0.0% -7.6% -0.8% -11.4% -9.2% -20.5% -28.1% 
Wellington 

Index to 2007 100 100.0 126.9 125.4 126.3 126.9 119.3 126.9 117.2 125.8 112.4 115.2 100.9 91.2 

% Change from 
2015 BAU     -0.2% -0.2% 0.0% -6.0% 0.0% -6.4% -0.1% -5.6% -4.5% -9.7% -16.0% 

Christchurch 

Index to 2007 100 100.0 123.3 123.1 123.1 123.3 115.9 123.3 115.5 123.2 116.5 117.8 111.4 103.6 

% Change from 
2015 BAU     -0.2% -0.6% 0.0% -6.0% 0.0% -6.8% -0.2% -14.5% -11.7% -25.1% -31.9% 

Dunedin 

Index to 2007 100 100.0 170.0 169.6 169.1 170.0 159.8 170.0 158.4 169.7 145.4 150.1 127.3 115.7 

% Change from 
2015 BAU 

    -0.6% -0.3% 0.0% -6.0% 0.0% -6.9% -0.4% -9.3% -7.5% -16.4% -23.2% 
National  

Index to 2007 100 100.0 133.1 132.3 132.8 133.1 125.1 133.1 124.0 132.6 120.7 123.1 111.3 102.2 



Regional transport targets for sustainable transportation in New Zealand 

134 

  

Ba
se

 y
ea

r 
fi

g
u
re

s 
 

G
PS

 t
ar

g
et

s 

C
u
rr

en
t 

p
o
lic

y 
se

tt
in

g
s 

an
d
 

p
ro

g
ra

m
m

es
 

Se
rv

ic
e 

fr
eq

u
en

cy
, 
ca

p
ac

it
y 

an
d
 

sp
ee

d
 i
m

p
ro

ve
m

en
ts

 a
s 

re
p
re

se
n
te

d
 b

y 
n
et

w
o
rk

 s
ea

t 
k
m

 
w

it
h
in

 a
 g

iv
en

 p
er

io
d
 

W
al

k
in

g
 a

n
d
 c

yc
lin

g
 n

et
w

o
rk

 
in

fr
as

tr
u
ct

u
re

 a
n
d
 s

u
p
p
o
rt

in
g
 

p
ro

g
ra

m
m

es
 

In
cl

u
d
in

g
 o

u
te

r 
ca

r 
p
o
o
lin

g
, 

H
O

V
 

la
n
es

, 
p
ri

o
ri

ty
 d

es
ti

n
at

io
n
/c

en
tr

al
 

ar
ea

 p
ar

k
in

g
 a

n
d
 s

u
p
p
o
rt

in
g
 

tr
an

si
t 

se
rv

ic
es

  

H
ig

h
 t

ec
h
n
o
lo

g
y 

in
it

ia
ti

ve
s 

d
ir

ec
te

d
 a

t 
re

d
u
ci

n
g
 d

el
ay

 a
n
d

 
im

p
ro

vi
n
g
 r

el
ia

b
ili

ty
  

A
re

a 
w

id
e 

sp
ee

d
 m

an
ag

em
en

t 
an

d
  
tr

af
fi

c 
ca

lm
in

g
  

Ef
fe

ct
 o

f 
n
o
n
-p

ri
ce

d
 m

ea
su

re
s 

 
m

ea
su

re
s 

ta
rg

et
 

C
o
m

p
ar

ed
 w

it
h
 2

0
0
7

 i
n
 r

ea
l 

te
rm

s 

C
o
m

p
ar

ed
 w

it
h
 2

0
0
7

 i
n
 r

ea
l 

te
rm

s 

C
o
m

p
ar

ed
 w

it
h
 2

0
0
7

 i
n
 r

ea
l 

te
rm

s 

Ef
fe

ct
 o

f 
al

l 
p
ri

ce
 b

as
ed

 m
ea

su
re

s 

Ef
fe

ct
 o

f 
al

l 
m

ea
su

re
s 

in
cl

u
d

in
g
 

p
ri

ce
 b

as
ed

 o
p
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Speed          
(network 
average) 

  2007 
2015 

Target 
2015 
BAU  

PT 
service 
+20% 

TDM 
major 

HOV 
major 

ITS 
major 

NMS  
major 

Non-
price 

summa
ry 

PT Fare 
-20% 

VOC 
+10%     

(3c per 
km) 

Fuel 
+20% 

All price 
summary 

All 
measures 
summary 

% Change from 
2015 BAU     0.3% 0.2% 0.1% 0.1% -1.9% -1.6% 0.3% 3.8% 3.1% 6.5% 4.9% 

Auckland 

Index to 2007 100 0.0 0.0 91.4 0.0 0.0 0.0 0.0 89.7 0.0 0.0 0.0 97.1 95.6 

% Change from 
2015 BAU 

    0.3% 0.1% 0.0% 0.0% -2.0% -1.5% 0.2% 3.1% 2.5% 5.5% 4.0% 
Wellington 

Index to 2007 100 100.0 93.6 93.9 93.7 93.6 93.6 91.7 92.2 93.8 96.5 95.9 98.8 97.3 

% Change from 
2015 BAU     0.2% 0.2% 0.1% 0.1% -1.9% -1.7% 0.2% 3.6% 3.0% 6.3% 4.5% 

Christchurch 

Index to 2007 100 100.0 90.0 90.2 90.2 90.1 90.1 88.3 88.5 90.1 93.3 92.7 95.7 94.1 

% Change from 
2015 BAU     0.0% 0.1% 0.0% 0.0% -2.0% -1.8% 0.0% 3.1% 2.5% 5.3% 3.5% 

Dunedin 

Index to 2007 100 100.0 92.9 93.0 93.0 92.9 92.9 91.0 91.2 92.9 95.8 95.2 97.9 96.2 

% Change from 
2015 BAU 

    0.3% 0.2% 0.1% 0.1% -1.9% -1.6% 0.2% 3.6% 2.9% 6.2% 4.5% 
National  

Index to 2007 100 100.0 91.4 91.6 91.5 91.4 91.4 89.6 89.9 91.5 94.6 94.0 97.0 95.5 
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CO
2 
per capita   2007 

2015 
Target 

2015 
BAU  

PT 
service 
+20% 

TDM 
major 

HOV 
major 

ITS 
major 

NMS  
major 

Non-
price 

summa
ry 

PT Fare 
-20% 

VOC 
+10%     

(3c per 
km) 

Fuel 
+20% 

All price 
summary 

All 
measures 
summary 

% Change from 
2015 BAU     -0.1% -0.1% 0.0% 0.0% 0.0% -0.2% -0.2% -4.1% -3.3% -7.2% -7.4% 

Auckland 

Index to 2007 100 50.0 101.6 101.5 101.5 101.6 101.6 101.6 101.4 101.4 97.5 98.3 94.3 94.1 

% Change from 
2015 BAU     -0.2% -0.2% 0.0% 0.0% 0.0% -0.3% -0.3% -3.8% -3.1% -6.8% -7.1% 

Wellington 

Index to 2007 100 50.0 101.6 101.4 101.4 101.6 101.6 101.6 101.2 101.3 97.7 98.5 94.7 94.3 

% Change from 
2015 BAU 

    -0.1% -0.1% 0.0% 0.0% 0.0% -0.2% -0.1% -4.0% -3.2% -6.9% -7.1% 
Christchurch 

Index to 2007 100 50.0 107.8 107.7 107.7 107.8 107.8 107.8 107.6 107.7 103.5 104.3 100.4 100.2 

% Change from 
2015 BAU     0.0% -0.1% 0.0% 0.0% 0.0% -0.2% 0.0% -3.6% -2.9% -6.2% -6.4% 

Dunedin 

Index to 2007 100 50.0 108.6 108.5 108.4 108.6 108.6 108.6 108.4 108.5 104.7 105.4 101.8 101.7 

% Change from 
2015 BAU     -0.1% -0.1% 0.0% 0.0% 0.0% -0.2% -0.2% -4.0% -3.2% -7.0% -7.2% 

National  

Index to 2007 100 50.0 105.4 105.3 105.3 105.4 105.4 105.4 105.2 105.3 101.3 102.0 98.1 97.9 
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VKT   2007 
2015 

Target 
2015 
BAU  

PT 
service 
+20% 

TDM 
major 

HOV 
major 

ITS 
major 

NMS  
major 

Non-
price 

summa
ry 

PT Fare 
-20% 

VOC 
+10%     

(3c per 
km) 

Fuel 
+20% 

All price 
summary 

All 
measures 
summary 

% Change from 
2015 BAU     -0.3% -0.1% 0.0% 0.0% 0.0% -0.4% -0.2% -4.2% -3.4% -7.3% -7.7% 

Auckland 

Index to 2007 100 0.0 112.3 112.0 112.2 112.3 112.3 112.3 111.9 112.1 107.7 108.5 104.1 103.7 

% Change from 
2015 BAU     -0.4% -0.2% 0.0% 0.0% 0.0% -0.5% -0.3% -3.7% -3.0% -6.7% -7.2% 

Wellington 

Index to 2007 100 0.0 108.9 108.5 108.8 108.9 108.9 108.9 108.4 108.7 104.9 105.7 101.7 101.1 

% Change from 
2015 BAU 

    -0.1% -0.1% 0.0% 0.0% 0.0% -0.2% -0.1% -3.9% -3.2% -6.9% -7.1% 
Christchurch 

Index to 2007 100 0.0 113.9 113.7 113.8 113.9 113.9 113.9 113.6 113.8 109.4 110.3 106.1 105.8 

% Change from 
2015 BAU     -0.1% -0.1% 0.0% 0.0% 0.0% -0.2% 0.0% -3.6% -2.9% -6.3% -6.5% 

Dunedin 

Index to 2007 100 0.0 109.9 109.9 109.8 109.9 109.9 109.9 109.7 109.9 105.9 106.7 103.0 102.8 

% Change from 
2015 BAU     -0.2% -0.1% 0.0% 0.0% 0.0% -0.4% -0.2% -4.0% -3.2% -7.0% -7.4% 

National  

Index to 2007 100 0.0 112.7 112.4 112.5 112.7 112.7 112.7 112.3 112.5 108.1 109.0 104.7 104.3 
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Business as usual 

Background 

Regional and local models are primarily established to replicate current conditions and to forecast BAU 

conditions. These ‘platforms’ allow future transport system and network improvement options to be 

tested in operational performance and economic appraisal terms.  

Modellers and planners in each region or local area, have a pretty good idea of what they anticipate will 

be achieved over a 10-year period and therefore what a future BAU scenario is likely to consist of.   

In most circumstances1 the BAU to 2015 represents: the current RLTS, the LTCCP and the LTP. The BAU 

has been modelled in all four of the locations used in the SRM.  

Regional and local models are relatively good at predicting BAU, and are less good at predicting 

demand responses to future policy or price-based changes. This is simply because these models were 

not constructed with this purpose in mind.   

BAU forecasts, on the basis of planned expenditure, anticipated funding and a continuation of current 

practice and policy settings, can be regarded as relatively reliable outputs from regional and local 

models.  

These BAU forecasts tend to assume a stable long-term oil price, and demand levels may vary from BAU 

if there is a significant variation in future oil price.   

Apart from the oil price, the most significant contributors to future BAU scenarios are: current demand 

levels, population growth, land-use change and car ownership forecasts, all of which combine to 

produce expected future demand levels.  

In general, the population forecasts used in regional and local models are consistent with Statistics NZ 

medium forecasts, unless specific and better information is available. Land-use changes are mainly 

derived from district plans or specific growth strategy studies. Car ownership is sometimes estimated 

simply (via projections of past trends into the future) or it can be derived from a separate car 

ownership forecasting ‘model’.  

In the future BAU scenario, road network changes are generally assumed to keep pace with land use 

changes as network planning opens up new areas for development and also responds to the most 

significant traffic ‘bottle-necks’ in the system. Sometimes there is a slight optimism bias in future BAU 

scenario selection, in terms of more resources being anticipated for network improvements than is 

likely in practice. Typically, future BAU scenarios produce better network conditions (in terms of 

average speed and travel cost for example) than either ‘do nothing’ or ‘do minimum’ future scenarios, 

but relatively poorer conditions than those experienced in the base year.     

It should be remembered that a (generally) free at the point of use road network, a permissive land-use 

planning approach together with a supportive road capacity expansion policy, represents a ‘predict and 

provide’ approach to demand planning.  

All of the above means that the exact assumptions used to construct future BAU modelled scenarios 

are not particularly relevant. The main point here is that future BAU conditions represent the scenario 

that local planners are striving for and expect to create. 

                                                     
1 This will be the case providing the RLTS is realistic in terms of taking account of the funding likely to be available. 
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The most accurate regional and local modelled forecasts are likely to relate to vehicle travel and more 

specifically to total vehicle kilometres travelled (VKT). The modelling detail involved in surveying and 

modelling private vehicle passengers, walkers and cyclists and public transport passengers is much 

more variable. For example, the representation of walking and cycling activity on conventional 

transport models is not an easy task2 and the resultant BAU forecasts therefore need to be treated with 

appropriate caution.  

With the above qualifications, the 2015 future BAU scenario outline3 assumptions, used for the regional 

and local areas included in the policy modelling, were based on the following:   

Auckland 

Auckland RLTS (Scenario 5): medium TDM ($420m), high PT ($3,750m), medium roading ($6540m). A 

‘base’ roading figure is quoted in the 2005 Auckland Regional Land Transport Strategy (ARLTS) of 

$5800m, around half of which is for maintenance, traffic management and safety, with the remainder 

allocated to selected new projects (most of which are already understood to have obtained funding 

approval and so could be described more accurately as representing a do-minimum scenario). The total 

funding expected to be available at the time was $10,990m.    

The ARLTS is not permitted (see the Land Transport Management Act) to name all of the projects used 

in compiling the strategy.   

The BAU represents approximately 50% of the potential4 schemes to increase road capacity for general 

traffic but there is no particular significance in this figure.    

Since 2005, additional funding has been allocated to the Auckland region for transport purposes, 

through the Joint Officials Group on Auckland Transport (JOG) and Auckland Transport Strategic 

Alignment Project (ATSAP) initiatives. The net result of this is likely to improve BAU outcomes 

(compared with those predicted from the 2005 RLTS modelling) particularly in terms of public 

transport patronage by 2015.  

Christchurch 

The background context to the modelled BAU is the Canterbury RLTS (2005–2015) This estimates a 10-

year total transport expenditure of $2375m, of this total PT and cycling amounted to $375m, and 

roading to $1500m. Note: All figures are approximate. Since this time additional resources of $200m+ 

have been allocated to Canterbury by the Ministry of Transport, the Greater Christchurch Urban 

Development Strategy has been undertaken and a new RLTS has been published. None of these is 

expected to significantly affect the future BAU scenario in terms of VKT forecasts or the outcomes 

arising from these. One reason for this is that Christchurch has developed a long-term (25-year) road 

plan which underpins the 10-year RLTS and other strategies.  

Future service level improvements and extension of bus priority systems are expected to result in 

higher PT patronage forecasts than those forecast under BAU (which have been factored by population 

forecasts). 

                                                     
2 This is partly due to the availability of reliable data and the localised nature of walking and cycling, much of which 

is intra-zonal. One outcome of this is the tendency of regional and local models to predict increases in walking and 

cycling activity (due to planned investments) from a base year demand level, in contrast to the long-term trend of 

declining walking and cycling activity levels.  

3 Further detail on the assumptions used in the BAU scenarios is available on request. 

4 In other words, those identified during the ARLTS process as being potentially of value. 
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The RLTS does not contain details of the projects included in the preferred scenario. 

Wellington 

Wellington RLTS (preferred scenario) from the regional programme 2006/7 to 2015/16 is PT and TDM 

$1330m (including maintenance) costs over 10 years (+$495m costs beyond 10 years), and roading 

$2753m (excluding maintenance) costs over 10 years (+$1018m costs beyond 10 years).  

The detailed proposals that make up the RLTS preferred scenario are included in the (informal) regional 

land transport programme published at the same time as the RLTS. The most significant expenditure in 

this programme relates to roading: Transmission Gully Motorway (TGM) $1250m, Basin–Airport 

capacity $250m, Grenada–Gracefield ($240m); PT and TDM: rail rolling stock ($423m), rail double-

tracking ($334m). The other items in the programme appear to be relatively minor or relate to 

operational and/or maintenance issues. Not all of the effects of this programme will be felt at the end 

of the 10-year RLTS programme. This is because some of the major projects, particularly TGM, 

Grenada–Gracefield, and Pukera Bay to Paekakariki double-tracking, are not expected to be fully 

completed within the period. 

Since 2006, additional funding has been allocated to the Wellington region for transport purposes, 

through the JOG initiatives and integrated ticketing implementation is also in process. The net result of 

this is likely to improve BAU outcomes (compared with those predicted from the 2006 RLTS modelling) 

particularly in terms of public transport patronage by 2015.  

Dunedin 

The background context to the modelled BAU is the Otago RLTS (2005–2015). This estimated a 10-year 

total transport allocation from the NLTP of $892m. Of this total, PT and TDM amounted to $14m, and 

roading to $723m. In addition, additional required expenditure of $133m (on new initiatives) was 

identified. Note: All figures are approximate. Since this time additional resources have been allocated 

to Otago and a revised LTCCP and land transport programme have been prepared for Dunedin.   

The number of households and school/tertiary rolls and jobs were factored according to projected 

household growth. The number of jobs was determined from a recent study of growth in Dunedin.   

The future network was adjusted to include Harbourside Arterial, Centre to Carncross link, the 

Caversham motorway upgrade and the future public transport improvement package for Dunedin. 

Strategy review model 

Background  

Simplified transport demand models emphasise the use of simpler model features in order to 

supplement the information and capability of existing models (Ortuzar and Willumsen 2001). A number 

of such models have been developed internationally, for example, the transport policy model and 

strategic transport model, both developed by the United Kingdom Transport Research Laboratory.  

A simplified transport demand model has been developed in NZ for central policy and strategy 

assessment purposes, called the strategy review model (SRM). The model relies on outputs from four 

stage transport models, together with selected other data sources, to undertake policy and strategy 

tests for modelled areas and also to compile aggregate effects at the national scale. By building on the 

capability of existing models, SRM can be said to represent ‘fifth stage’ modelling for policy and 

strategy development purposes.  
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SRM is based on elasticities, cross elasticities, diversion rates and impact factors, derived from 

empirical analysis, studies and literature. The model is still in active development mode to improve the 

representation of current and future conditions. However, following an initial peer review (Willumsen 

2008) SRM has been used to provide sensitivity test information for various purposes as follows:  

• national and regional scale forecasts of Government policy statement (GPS) targets for the regional 

transport targets research   

• background national and regional scale forecasts for New Zealand Transport Strategy development 

purposes  

• regional and local area policy option testing for strategy assessment  

• corridor travel planning policy option testing for package assessment. 

The model covers the years 2007, 2015, 2025 and 2040 and is designed to test the likely impact of 

different combinations of various factors, including: 

• public transport service levels and fares 

• changes in private vehicle costs (including those related to road pricing and road building) 

• oil prices  

• local strategies, such as TDM.   

In the short term, without making use of simplified demand models, it is very difficult to see how 

strategic transport policy and strategy development in NZ can be adequately informed and tested.   

SRM application for regional transport targets purposes 

A number of improvements and adjustments were made to the SRM model prior to and during the 

course of the regional transport targets work, as follows:  

• creation of the national compiler capability to produce national forecasts 

• creation of a forecasting capability for 2025 

• improvement of scenario building capability, especially in terms of targeted strategies (high 

occupancy vehicle, intelligent transport systems and traffic management strategies)  

• response to peer review comments especially in terms of adopting more conservative elasticity 

values and to minimise the use of cross elasticities 

• further verification of data 

• further calibration of supporting analysis and forecasting. 

Outputs  

In addition to this report, a similar report for 2040 has been prepared, as well as presentation material 

explaining the model structure (see the figure on the next page) and background papers describing the 

detailed working assumptions used.  

Working versions of the SRM model have been supplied to the NZTA and further versions are available 

on request. 

 

 



Appendix E 

141 

 

References  

Ministry of Transport (2008) New Zealand transport strategy. Wellington: Ministry of Transport. Also 

available at www.transport.govt.nz/ourwork/Contents-NewZealandTransportStrategy/ 

Ministry of Transport (2008) Government policy statement on land transport funding. Wellington: 

Ministry of Transport. Also available at 

www.transport.govt.nz/ourwork/KeyStrategies/GPSonLandTransportFunding/ 

Ortuzar, J and L Willumsen (2001) Modelling transport. 3rd ed. John Wiley and Sons Ltd. 

Wignall, D (2008) Big picture transport planning. Paper presented at Operational Research Conference, 

Victoria University, Wellington New Zealand. Available from www.transportfutures.net/ 

Wignall, D (2008) Strategic modelling choices. Paper presented at Institute of Professional Engineers 

New Zealand – Modelling Users Group Conference, Wellington, New Zealand. Available from 

www.ipenz.co.nz 

Willumsen, L (2008) Peer review of SRM. Unpublished report available from www.transportfutures.net 

 



Regional transport targets for sustainable transportation in New Zealand 

142 

Appendix F:  Monitoring regional transport 
targets 

Context 

The original Request for Proposal stipulated that the project report discuss ‘How the regional targets 

could be monitored and progress tracked over time’; and make recommendations on ‘which [targets] at 

national and regional level have existing monitoring regimes that will allow progress to be monitored, 

and which require additional data gathering frameworks to be established’. 

Monitoring is clearly an important component of the project, in order to track progress towards 

achieving the designated targets and to prompt ‘corrective’ action where required. Our assessment of 

monitoring included: 

• a review of existing monitoring regimes and data sources including: 

– NZ Transport Agency (NZTA) monitoring, particularly with respect to public transport usage 

– Ministry of Transport (MoT) monitoring work, particularly relating to the transport monitoring 
indicator framework, the walking and cycling monitoring framework and the Ongoing 
Household Travel Survey 

– regional council monitoring work, in particular that undertaken for the annual RLTS monitoring 
reports 

• development of requirements for monitoring of the targets 

• ‘gap analysis’, comparing monitoring requirements with current monitoring regimes. 

In light of this analysis, we have developed recommendations (at a broad rather than detailed level) for 

enhancements/ additions to existing monitoring systems, in order to monitor future progress against 

the targets.  

This discussion is at a high level, to monitor the achievement of the target, as opposed to monitoring 

the impacts of specific programmes or initiatives. Guidance for monitoring the impacts of specific 

travel demand management programmes/initiatives can be found in the Travel behaviour change 

guidance handbook (Land Transport NZ and EECA 2004). 

Existing monitoring of selected GPS targets and potential 
improvements 

Public transport (PT) patronage 

Government policy statement (GPS) target  

Increase PT patronage by 3% pa 2006/07 to 2014/15. 

Target specification 

• relates to public transport travel throughout New Zealand (ie not confined to MUAs)  

• based on total passenger boardings 

• excludes:  
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– total mobility  

– Ministry of Education free school travel  

– long-distance/inter-regional services 

• includes – anything contracted by the regional councils, including: 

– those school services contracted by the regions 

– commercial services 

– Super Gold Card travel (free off-peak travel by people aged 65+). 

• PT target relates to – trip ‘legs’, total, national basis. 

Existing measurement and monitoring 

• data from NZTA database (total PT boardings) on a regional basis 

• inherent weakness: commercial services are sometimes (1) not included or (2) estimated in the 

regional council reporting of PT boardings to the NZTA. 

Suggested improvements 

Potential improvements include: 

• while the regionalised GPS target applies across the entire region (ie it is not specifically limited to 

main urban areas (MUAs)), it is probably most helpful to the regions if the data is collected by 

MUA, for the purposes of ‘realistic’ comparison and creating an understanding of patronage trends 

that provides insight into what actions might be taken to boost patronage 

• clarification of the catchment area population base: there are discrepancies between the base used 

by regional councils and that of Statistics New Zealand 

• collection of full information for commercial services, as is required for contracted services. This 

can be requested through the Public Transport Management Act, but it is not clear if NZTA can 

publish the information submitted. 

Walking and cycling 

GPS target 

Increase number of walking and cycling trips by 1% per year through to 2014/15. 

Target specification 

• walking and cycling share of total trip legs by people aged five and over on a national basis (not 

MUAs) 

• a ‘trip leg’ is a surveying unit of non-stop travel by a single mode for a single purpose. For 

example, walking to work with a stop at the shop is two trip legs  

• ‘walk’ includes walkers, joggers, skateboarders, children in pushchairs and people using 

wheelchairs or mobility scooters 

• ‘cycle’ excludes mopeds and children’s tricycles. 

Existing monitoring 

• drawn from on-going New Zealand Household Travel Survey (ONZHTS) data 

• four-year baseline (03/04–06/07) used for regional figures 
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• annual updates available (on a four-year moving average). 

Issues of measurement and suggested improvements 

Confidence intervals and sample sizes 

Measurement 

The use of the ONZHTS datasets raises some statistical issues, especially at (small) regional levels as 

well as difficulties for the walking and cycling split. 

The New Zealand Household Travel Survey was established as a continuous survey in 2003. Within the 

continuous survey, people in over 2200 households in 280 meshblocks7 throughout New Zealand are 

invited to participate in the survey each year. Every member normally resident in a household is then 

visited and interviewed about all of their travel for two consecutive days specified by the interviewer. 

Day one begins at 4 am and day two ends at 3.:59 a.m. A ‘complete’ dataset representing all of 

New Zealand is compiled every four years.8  

The Ministry of Transport monitors the travel diary data on an ongoing basis and provides feedback to 

the contractor carrying out the interviewing. Despite this, the Ministry has found a small drop in 

reporting on day two of the trip diary. Around 52% of trip legs are recorded on day one rather than the 

50% that would be expected in a two-day travel diary. In particular, short driving trips (less than 2km) 

appear to be slightly underreported on day two (L. Povey, pers comm, 7 January 2009). 

The ONZHTS is New Zealand’s central data set for the monitoring of transport-related activity (mode 

share, trip legs, kilometre travelled by various modes, time of trips, etc) due to the quality of data and 

its wide sampling base (essentially all of New Zealand’s population). The ONZHTS also allows several 

different types of disaggregation (eg by age, gender, trip purpose, household type).  

Regional disaggregation of walking and cycling, and even single occupancy vehicle kilometres travelled 

(SOV KT) or trip legs, is limited, however, because of the wide confidence intervals required where the 

sample size is insufficient. As precise estimates of confidence intervals for the ongoing household 

travel survey were not available at the time of this report, the problem is illustrated using confidence 

interval estimates published for the 1997/98 household travel survey (ie assuming that broadly similar 

confidence intervals will result when three to four years of ONZHTS are combined to give a comparable 

number of respondents). 

While they are not, strictly speaking, relevant for the GPS targets on their own9, we use the example of 

cycling trip leg estimates as a dramatic illustration of the problem. Perhaps unsurprisingly, given their 

infrequency, the precision of cycling trip leg estimates is markedly less than walking trip leg estimates. 

The 95% confidence interval half-width is around 6% of the national estimate for millions of trip legs 

walked, but 15% for millions of trip legs cycled.  

                                                     
7 The meshblock is the smallest geographic unit for which statistical data is collected and processed by Statistics 

New Zealand. A meshblock is a defined geographic area, varying in size from part of a city block to large areas of 

rural land. Each meshblock abuts against another to form a network covering all of New Zealand 

(www2.stats.govt.nz). 

8 Further detailed information about the ongoing survey can be obtained from the Ministry of Transport website  

www.transport.govt.nz/research/LatestResults/  Information about the 1997/98 NZHTS can be found at 

www.transport.govt.nz/research/aboutthe199798HouseholdTravelSurvey/ 

9 Despite this, several regions requested that the GPS target be disaggregated into separate walking and cycling 

components. 
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Precision is naturally worse at a regional level because of the smaller sample size. For example, the 

95% confidence interval half-width for millions of trip legs cycled in the Otago region is around 50% of 

the estimate for millions of trip legs by all modes for the Otago region. The 95% confidence interval 

half-width for distance (100 km cycled) in the Otago region is also above 50% of the estimate for the 

Otago region.  

While not nearly as dramatic, the confidence interval half-width for walking has similar issues with 

precision at a regional level, particularly for smaller regions where the sample size is quite small. 

Suggested improvements 

The statistical limitations of the ONZHTS for regional disaggregation of cycling trip leg information will 

not be overcome by proposed increases to the sample size for the survey in the next few years. Hence, 

for those regions wishing to monitor cycle trends independently of walking trends, we suggest that 

regional comparisons of cycling trends are probably best made using one or more of the indicators:  

• % of adults cycling in the past month (and/or % of adults cycling in the past year)  

• % of adults regularly cycling  

for which graphs have been presented in the report. The use of this information permits individual 

regional councils to compare the trends both within their region (across different four-year aggregates) 

and between different regions. In addition, performance measures related to ‘local use’ of pedestrian 

and cyclist facilities could be developed by local governments to monitor cycling trends in their area.  

Trip legs v trip chains 

Measurement 

Within the ONZHTS, data is collected and reported in the main datasets produced by the Ministry of 

Transport as a series of ‘trip legs’ made by individual respondents over a two-day travel period. A trip 

leg is defined by the Ministry as a ‘surveying unit’ of non-stop travel by a single mode for a single 

purpose’. For example, walking to work with a stop at the shop is two trip legs.  

Suggested improvements 

While useful for many purposes, trip legs have their limitations when considering walking and cycling 

transport modes. The value of this is evident when we consider the example of a major success in 

getting people to switch from driving cars to using public transport. As measured in trip legs, this will 

inevitably also increase the number of trip legs walked. However, that increase in walking may not 

represent a success for walking and cycling transport policy or initiatives. In this case, monitoring of 

walking and cycling transport might better be reflected by analysis of trip chains walked and cycled. 

Other potential sources 

Counts 

Counts were recommended to MoT as part of its walking and cycling monitoring framework, as a local 

measure to monitor the use of pedestrian and cyclist facilities. However, counts could also be used to 

monitor the trend in walking and cycling activity at the regional level, provided a consistent 

methodology was employed. It is highly likely that trends established using counts would only be 

comparable across time within a region and not across several regions. 

Issues such as where to count, how often, and what tools and approach to use, are being investigated 

as part of an ongoing NZTA work programme exploring methodologies for pedestrian and cycle 

counts.  
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Single occupancy vehicle kilometres travelled  

GPS target 

Reduce SOV KT/capita in major urban areas on weekdays by 10%. 

Target specification 

• trip distance (VKT) by single occupancy passenger vehicles 

• main urban areas only 

• weekdays only 

• light four-wheel vehicles  

• excludes business travel 

Existing measurement and monitoring 

As was the case for the walking/cycling GPS target, the primary data source used for measuring the 

SOV KT is the ONZHTS. The baseline ‘reading’ of the SOV KT was derived from the 2004–07 ONZHTS 

dataset, which is updated annually (on a four-year moving average). Single occupancy vehicles and their 

trip length are readily identified through a variable in the dataset which indicates how many people are 

travelling in a given vehicle. The type of vehicle is also identifiable as is the residential location of the 

respondent. 

While the sample size of the ONZHTS of over 14,000 people for 2004–2007 dataset is excellent at the 

national level, statistical limitations were apparent in using the data to measure trends between 

different years or for specific MUAs within regions. Where the sample size was insufficient, we 

‘clustered’ MUA locations for the analysis we did to calculate the impacts of the initiatives we 

considered. In effect we created eight MUA-regions: 

1 Auckland (all western, northern, central, southern, plus Papakura) 

2 Hamilton zone (including Cambridge and Te Awamutu zones) 

3 North of North Island MUAs (Whangarei, Tauranga, Rotorua) 

4 South of North Island MUAs (Gisborne, Napier–Hastings, New Plymouth, Wanganui, Palmerston 

North) 

5 Wellington (four cities plus Kapiti zone) 

6 Christchurch 

7 Dunedin 

8 Rest of South Island MUAs (Nelson, Invercargill) 

In this way we could generate statistically meaningful results for driver VKT. Where necessary, we 

apportioned these results to individual regions (eg Northland and Waikato) on a regional MUA 

population basis.  

In our calculations of VKT removed, we have excluded trucks, vans, taxis and motorcycles (the first 

three because of their commercial use and the latter due its small numbers in the database), leaving 

private passenger vehicles only in the analysis. 
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Issues with measurement 

There are similar statistical issues to those discussed for the walking and cycling target in using the 

ONZHTS dataset for monitoring this target, particularly related to disaggregation at the (small) regional 

level and potentially with the confidence intervals associated with this.10 The method we used 

(clustering MUAs) to overcome the lack of sample size in some MUA-regions could mask differences 

between the MUAs themselves. Proposed increases in sample sizes for future years’ data collection 

may address this. 

Another issue identified during the course of this research is related to the definition of ‘single 

occupancy vehicle’. Concern was expressed at the workshops we held that vehicle trips where the 

driver purpose of travel is (in ONZHTS terms) ‘accompany someone else’, eg activities like parents 

‘chauffeuring’ children to school or to an after-school activity (and then driving straight home) or one 

family member driving another to visit the doctor. The rationale is that in terms of purpose of travel, 

such trips are functioning for a single occupant. It is possible that an increase of parents driving their 

children to school could appear as a decline in single occupancy vehicle trips or kilometres travelled, 

when such trips could be relatively easily substituted with other modes, such as walking, cycling or 

public transport. This issue is currently being explored in another NZTA research project (Kilometres 

travelled and vehicle occupancy in urban areas: improving evaluation and monitoring). 

Other potential sources 

Census journey to work  

The Census travel to work data has been commonly used to derive a mode share indicator by local 

government, despite the obvious limitations such as the possible effects of weather on Census day (eg 

if it rains there could be a significant impact on the number of people walking or cycling to work). In 

addition, the data is only provided for the journey to work and not all passenger vehicle travel, which is 

the focus of the GPS SOV KT target. Furthermore, the proportion of single occupant vehicles as part of 

the traffic stream can only be interpolated (the Census only reports the number of drivers and the 

number of passengers, rather than specifying how many people are in a given vehicle). It may be 

possible to add a question seeking such information to future Censuses, if that was deemed desirable. 

These limitations, combined with the fact that the data is only collected on one day (albeit consistently 

on the same day), once every five years, suggests a dataset that is not conducive to regular monitoring 

of progress towards achieving the GPS targets. For this reason, we suggest using ONZHTS data, 

disaggregated to trip purpose as appropriate. 
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