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Copyright information 

Copyright ©. This copyright work is licensed under the Creative Commons Attribution 4.0 International 
licence. In essence, you are free to copy, distribute and adapt the work, as long as you attribute the work 
to Waka Kotahi NZ Transport Agency and abide by the other licence terms. To view a copy of this licence, 
visit http://creativecommons.org/licenses/by/4.0/ 

Disclaimer  

Waka Kotahi NZ Transport Agency has endeavoured to ensure material in this document is technically 
accurate and reflects legal requirements. However, the document does not override governing legislation. 
Waka Kotahi NZ Transport Agency does not accept liability for any consequences arising from the use of 
this document. If the user of this document is unsure whether the material is correct, they should refer 
directly to the relevant legislation and contact Waka Kotahi NZ Transport Agency.  

More information 

Waka Kotahi NZ Transport Agency 
Published February 2022 

If you have further queries, call our contact centre on 0800 699 000 or write to us: 

Waka Kotahi NZ Transport Agency 
Private Bag 6995 
Wellington 6141 

This document is available on our website at www.nzta.govt.nz 
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Appendix 4 Police Infringement Processing System – high-level overview 

The Police Infringement Processing System (known as PIPS) is at end of life. 
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Appendix 5 New Z          ic ’  vi i    

Illustrated below is the New Zealand Police vision. 

Source: New Zealand Police. 2020. New Zealand Police Statement of Intent 2020–2025. Wellington: Author. 
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Appendix 8 Qualitative benefits 

The contribution of the Safety Camera System (SCS) to the Road to Zero (RtZ) death and serious 
injury (DSI) reduction targets, resulting from reduced speeds on treated corridors and intersections 
are the core of the expected monetary and non-monetary benefits. 

Benefit recommendations can be discarded early in the definition phase when they are viewed as 
non-core to the investment objectives of the programme. These benefits are typically either 
qualitative in nature – or direct attribution to SCS enablers is viewed as tenuous. 

Qualitative benefits are neither absent, nor insignificant. Aggregated, these provide sizeable benefit 
to New Zealanders, road users, as well as the broader NZ economy: 

• reduced emissions 

• network efficiency 

• improved processes 

• emergency response 

• cost avoidance 

• overall network safety 

Reduced emissions 

The potential to improve vehicle emissions from vehicles on treated corridors and intersections will 
be positively impacted as a result of the SCS interventions. Non-uniform speeds, acceleration, 
braking and excess speed all contribute to the range of emissions which Waka Kotahi has signed up 
to proactively improve. 

Under these considerations, the SCS Programme has a strong likelihood of contributing to these 
improvements. The improvements to the above should result from over the 20 years to 2042. 

To what extent, and how attributable these improvements are to the SCS Programme is more 
difficult to quantify. Additional external factors such as improving the NZ vehicle fleet, road 
controlling authority programmes, and other speed management initiatives confound the results 
likely attributable to SCS. 

Improved processes 

Improved processes are, in part, a dependency for realising the benefits identified in the investment 
logic mapping workshops. Process efficiencies can result in ability to increase per-camera operating 
hours, increased throughput of infringement notices, and improved customer service and 
satisfaction. 

International studies also show that reducing the time from a non-compliance event to receipt of 
infringement notification drive increased compliance from road users. Improved processes have 
potential to increase cumulative DSI reductions, as well as further securing social licences for the 
safety camera programme. 
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Emergency response 

Deploying safety cameras expects to reduce (at a minimum) 120–140 road crashes per year.1 The key 
assumption is that each DSI crash requires the attendance of emergency services to the scene. 

Removing the need to attend as many scenes, in turn, provides the ability to improve the allocation 
of these scarce resources. Whether attending non-roading emergency incidents or other critical 
activities    ’s emergency service system  enefits from the reduced num er of crashes facilitated  y 
the SCS Programme. 

Network efficiency 

Crashes introduce disruptions into the roading system – depending on the location and time of day, 
week, or year these disruptions can be significant. As argued above, the SCS  rogramme’s and  t ’s 
considerable reduction of accidents and crashes (site dependent) lead to a smoother-running 
network. 

These potential improvements have not been evaluated or quantified. The programme agrees that 
net or  efficiency isn’t the  asis for the investment decision in the SCS. If network efficiency 
benefits can be directly attributable to the programme, details will be developed to measure and 
accrue these benefits.  

Cost avoidance 

It is unclear whether potential cost avoidance has been confirmed. Cost avoidance benefits are 
typical from programmes such as the SCS Programme and can be considerable. Such benefits accrue 
in the broader system. In the case of SCS will be the reduced capital and operational requirements – 
Police being the beneficiary. 

Reducing the Police overhead and capital requirements of operating the (approximately 135) 
cameras will result in adjustments to Police budget lines. Budgetary (and non-budgetary) cost 
avoidance should be considered as it is likely directly attributable to the SCS Programme. 

Overall network safety 

Benefits highlighted in the investment logic mapping workshops rightly focus on reducing speeding, 
which, in turn, reduces DSIs. The ability to drive compliance against safety factors such as use of 
restraints and cellphones has potential to further reduce serious crashes and associated DSIs. These 
benefits have been included under the catch-all ‘contri ution of cameras to success of overall  tZ 
programme’  enefit   urther  or   ill  e required to ela orate the measurement and  aselining for 
overall network safety benefits. 

 
, as well as driving overall network safety benefits in its own right. 

 
1 These are just the DSI-related crashes, it is likely there are additional crashes where emergency services are deployed. Once the 
cameras are fully deployed (July 2020); that is, assuming a fully deployed network of (existing plus expanded) cameras. s 9(2)(g)(

s 9(2)(f)(iv)
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Appendix 9 Proposed SCS technology solution – SCS system context  
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Appendix 11 Supporting information for investment in the Safety 
Camera System Programme 

This appendix contains is additional information about how the SCS Programme considers 
investment in the current proposal in terms of enabling technology, security considerations, privacy 
considerations, and future proofing. 

Enabling technology 

Waka Kotahi will be guided by eight principles when acquiring fit-for-purpose technology platforms. 

• Incorporate innovation that can support new ways of working that are efficient and maximise 
the potential of automation.  

• Invest in cloud- ased or ‘as a service’ technology solutions  ith a proven trac  record   herever 
practicable.  

• Be supplier-agnostic to enable integration and operation of different supplier camera 
technologies and downstream processing.  

• Be able to scale to accommodate additional cameras, their capabilities, and the processing of 
increased volumes of incidents and interventions.  

• Provide the flexibility to accommodate additional types of infringements that Waka Kotahi may 
consider issuing, in the future, as part of its regulatory and network management functions.  

• Provide or enable innovative and responsive ways of communicating with customers in real-time 
or near real-time, to support driver behaviour change.  

• Comply with NZ and Waka Kotahi security standards, including review and approval by the 
Technical Architecture Governance Group of Waka Kotahi. 

• Comply with NZ privacy standards and requirements.  

In terms of security, Waka Kotahi recognises that: 

• technology-enabled system, applications, and services must be designed and supported with 
appropriate levels of resilience, redundancy, and security 

• system may need to integrate with and may affect existing system in and between Waka Kotahi 
and New Zealand Police 

• secure data sharing between the two organisations will be required on an ongoing basis.  

In terms of privacy, Waka Kotahi recognises that: 

• the data and digital images captured by cameras, their storage, and their use all have privacy 
implications  

• new issues will arise with new technologies that can be used for other than current safety-
related purposes (such as average speed and mobile phone use detection) 

• it must engage with the Office of the Privacy Commissioner, undertake Privacy Impact 
Assessments, and implement recommendations. 

Security considerations 

The programme includes the development or inclusion of technology-enabled system, applications 
and services that need to be designed and supported with the appropriate level of resilience, 
redundancy, and security. These systems will need to integrate with and may affect existing system 
in and between Waka Kotahi and New Zealand Police. (There will be a requirement to exchange data 
between the two organisations on an ongoing basis.)  

All technology enabled will comply with NZ and Waka Kotahi security standards, including review and 
approval by the Technical Architecture Governance Group of Waka Kotahi. 
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Privacy considerations 

The data and digital images captured by the cameras, their storage and their use will have privacy 
implications that need to be considered and addressed. Although some of the issues related to speed 
management with the current cameras have been addressed, new technologies can be used for 
other safety-related purposes (such as average speed and mobile phone use detection) that operate 
in a different way. 

The programme will engage with the Office of the Privacy Commissioner, undertake requisite Privacy 
Impact Assessments, and implement recommendations so privacy issues are properly addressed as 
part of programme delivery. 

Future proofing 

ITS and infrastructure will be future proofed to enable Waka Kotahi to trial and adopt both proven 
and unproven technologies: 

• Mobile point-to-point cameras – could be a game changer, enabling us to manage corridor 
speeds rather than spot speed. Indicatively, these cameras have potential to provide the lowest 
cost and network coverage when compared with traditional cameras. They also remove the 
‘ angaroo effect’ of spot speed assets  here drivers slo  do n a ruptly before a camera and 
speed up again after passing the camera. 

• Smart cameras – include a sophisticated camera and software that can perform processing at 
the roadside. In the past, a typical camera was only able to capture images. Now, with the smart 
camera concept, a camera will have the ability to generate specific information from the images 
it has captured. The built-in intelligent image processing and pattern recognition algorithms 
allow these cameras to detect motion, measure objects, read vehicle number plates, and 
recognise human behaviours. Smart cameras deployed at intersections can analyse the entire 
trajectory of vehicles and only create incidents for verification that are genuine offences, unlike 
the many false positives that are generated from the current fleet of red-light safety cameras. 

• CCTV and video analytics – unlike smart cameras that have sophisticated software to identify 
specific offences at the roadside, Auckland Transport opted for CCTV cameras that live-stream 
video to a video-analytics platform to perform a variety of network management and road 
safety functions, such as detecting traffic violations and identifying congestion issues and 
parking problems. Auckland Transport also uses video analytics to remotely enforce traffic rules 
on special vehicle lanes. 

• Mobile trailers – unstaffed mobile trailers are used across Australia and several European 
jurisdictions as another tool to address road safety risks. These could be particularly useful as 
average speed cameras to lower median speeds at roadworks, for example. At the request of 
Waka Kotahi, the New Zealand Police is already building trailer prototypes for testing. Therefore, 
potential exists to incorporate trailers relatively quickly depending on testing evaluation. 

• Intelligent speed adaptation – is an in-vehicle system that uses information on the vehicle’s 
position in a network in relation to the speed limit in force at that location. This can support 
drivers to comply with the speed limit everywhere in the network. 

• Event data recorders (Eroads) – use     vehicle trac ing to monitor the vehicle’s speed across 
its entire route and can be used to understand whether the vehicle was speeding. Eroads can 
also provide immediate feedback to drivers if they are travelling over the posted speed limit. 

• Electronic vehicle identification – uses infrastructure to vehicle technology that can uniquely 
identify a vehicle based on an electronic tag rather than a safety camera having to view the 
vehicle and licence plate. It is not capable of detecting other unsafe road uses such as distracted 
driving or not wearing a seat belt. An example is radio frequency identification (RFID). 

• Distracted driving and non-use of restraints identification – a sensor system records the speed 
of vehicles and a specialised camera captures a high-resolution image of the vehicle, driver, and 
registration plate. The image can be used to provide evidence, for example, that a driver is using 
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a mobile phone or not wearing a seatbelt. Camera-based enforcement can be invasive, as 
images are purposely taken of the driver and passenger compartment. Privacy issues could 
include how images are stored, accessed (and by whom), and disposed of. 
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Appendix 15 Weighted multi-criteria analysis process for the SCS 
solution short-listed options 

The weighted multi-criteria analysis (WMCA) process for short-list evaluation was conducted on 
2 December 2021. 

WMCA took stakeholders through a five-step process. 

• Step 1: Agree the list of critical success factors (CSFs) factors (similar to the long-list). 

• Step 2: Rank each CSF from 1 to 10, giving a 1 to the criterion that is most important to the 
programme and a 10 to the least important. 

• Step 3: Assign each CSF category a group weight by allocating 110 points among the seven 
categories. The more important the criterion, the higher its weight. 

• Step 4: Assign each CSF (sub-criterion) its own weight – weights can be taken on any value, 
agreed by stakeholders between zero and the maximum of weight given to that group. For 
example, if stakeholders assigned a group weight of 30 to the investment objective group, the 
sub-criteria in that group can range from 0 to 30. 

• Step 5: Moderate and assign scores to each option from 1 to 5 with 1 being low and 5 being 
high. 
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Appendix 20 Methodology for selecting camera sites 
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Appendix 23 Change control flowchart 
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Appendix 24 Safety camera site selection methodology (Tackling 
Unsafe Speeds) 

Note: The contents pages from the original document have been omitted and it has been re-
formatted to align with the rest of the appendices.  

The original document was written by Mark Stables (February 2021, version 2.0).  

 

 

Introduction 

The New Zealand Transport Agency is in the process of assuming ownership of Safety Camera 
operations nationally. That ownership involves continuation of existing NZ Police operated camera 
enforcement along with the expansion of the Safety Camera network across New Zealand. 

In order to expand the network, suitable locations for the installation and deployment of camera 
resources must be identified. 

This document provides an overview of the selection process used in identifying those new sites. A 
detailed process description can be found in the Site Selection Shortlisting Process document. 

Strategic case 

Introduction  

In December 2019, the New Zealand Government adopted Road to Zero, its Road Safety Strategy 
2020-2030. Fundamental to the strategy is the vision where no one is killed or seriously injured in 
road crashes in New Zealand. As part of the strategy, one of fifteen key initial actions is to improve 
road safety by tackling unsafe speeds. 
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To achieve this action, the Tackling Unsafe Speed (TUS) programme has been developed. The 
programme has two key workstreams, 

• Regulatory Framework for Speed Management 

• Automated Compliance (Safety Camera Transfer and Expansion) 

Tackling unsafe speeds is part of the systems approach to reducing deaths and serious injuries on 
 e   ealand’s roads  

This work also forms the foundational element of the Automated Compliance programme which is 
focused on increasing compliance with road rules using automated technology in a way that is future 
proofed to enable new and additional technologies to be added over time. The safety camera 
element of the     programme is therefore considered through a  ider ‘automated compliance’ 
lens to enable wider outcomes to be realized into the future. 

Safety cameras 

The Tackling Unsafe Speed programme has brought a focus on assessing options for and identifying a 
preferred strategic approach to the expansion of the safety camera network along with the 
necessary supporting education, advertising, and signage components.  

In developing options, the following investment principles have been adopted:   

• Safety camera investments will be operational decisions for Waka Kotahi, consistent with the 
Road to Zero strategy and action plan.  

• Safety cameras will be rolled out in phases over the next 10 years, with each phase informed by 
the effectiveness of previous safety camera rollouts and closely linked to infrastructure 
treatments.  

• Waka Kotahi will determine the type of safety camera signage that will be installed, and this will 
require changes to the Traffic Control Devices Rule. 

• Existing safety cameras will not be signed until the first phase of new cameras is rolled out, to 
allow for additional camera coverage of the network and a public engagement and education 
campaign to be carried out.  

• The roll out of new safety cameras will be supported by clear communication with the public, 
highlighting the new approach. Waka Kotahi will need to prepare this engagement and 
education campaign.  

Automated compliance technology 

In developing this programme four types of automated compliance technology have been considered: 

 

Red light or dual function 
red light / speed safety 
cameras 

A red-light camera system typically uses radar or 
laser to track and capture vehicles running the red 
light. The primary radar or laser scans and tracks 
vehicles as they approach the intersection. If a 
vehicle crosses the stop line during a red-light 
phase, a camera photographs the rear of the 
vehicle. A second radar or laser (used for 
validation) ensures the photograph taken is of the 
breaching vehicle. 

Dual function cameras are capable of recording 
vehicles that run red lights and/or speed through 
intersections. 
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Average speed (point to 
point) safety cameras 

Average speed safety cameras calculate and 
record a vehicle’s average speed  et een t o 
points along a stretch of road. Infringement 
notices are only issued if the average speed over 
that entire distance exceeds the legal limit. This 
gives an accurate reading of whether drivers are 
speeding over a sustained distance, rather than 
just at a single point. 

 

Static (fixed) safety 
cameras 

 hese are the ‘standard’ safety cameras  hich 
most people experience.  

These cameras use a dual radar or laser system. 
Signals reflect off vehicles and back to the camera. 
One radar or laser identifies speeding vehicles by 
measuring vehicle speed three times in quick 
succession and taking the middle speed. The 
second identifies the lane the vehicle is in and 
double-checks the speed reading. If the vehicle is 
speeding, the camera takes a picture.  

The camera is also able to differentiate between 
vehicles such as heavy trucks and cars which have 
different speed limits. An infrared flash enables 
capture of number plate information in the dark. 

 

 

Mobile safety cameras This is a safety camera which is housed inside a 
van allowing the system to be mobilised across the 
network.   

The cameras include a radar or laser system that 
measures vehicle speed and a flash for night-time 
photography. Traffic camera operators run the 
camera equipment from inside the vehicles and 
are able to observe any images taken and make 
adjustments to image quality when required. They 
cannot alter any of the settings or the speed at 
which a camera system takes a photograph. 

Camera site selection 

Waka Kotahi has been tasked with taking a different approach to the previous targeting of crash 
black spots to bring a more network wide approach to speed management. This requires a focus on 
areas of the network where the impact and effect of safety cameras can deliver savings in the 
number of DSI incidents across a corridor or section of roadway rather than at very localised crash 
black spots. The Safety Camera programme will initially focus on the top ten percent high risk areas 
of the national road network. 

The placement of cameras becomes more critical as we look to increase the effectiveness of the 
equipment. Hand in hand with placement is the public perception around safety cameras in general, 
and more specifically, where they are placed. With a corridor-based safety increase we must take 
care when installing camera systems in areas that don’t have a visi le or plainly apparent safety 
issue  for e ample  placing cameras on long straight roads that don’t have a speed related net or  
safety risk. The focus should therefore be on areas where cameras are best able to influence driver 
behaviour in areas of the network where vehicle speed and the road environment are less than ideal. 
To ensure camera site selection is transparent site profile information sheets will be available that 
describe the rationale and reason for a camera being placed at a certain location. These information 
sheets will be available for all sites installed. 
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Speed profiles are also an important consideration in the site selection process. Cameras capture 
vehicles exceeding the speed limit (inclusive of any threshold in place), so risk areas where speed is a 
factor, but not in excess of the posted speed limit require careful consideration. Establishing mean 
and 85th percentile speeds in the area provides meaningful insight to driver behaviour. A mean or 
85th percentile speed very close to the speed limit indicates that a number of motorists are exceeding 
the speed limit, therefore increasing the DSI risk in that area. The site selection criteria specifies a 
mean speed 85% of the posted limit for the area as a trigger. 

Several camera-based speed management options are available including Average Speed, Fixed 
speed and Mobile speed camera systems. Average speed systems manage speed through measuring 
vehicle speed across an entire corridor, bringing more homogenous vehicle speeds and marked 
improvements in compliance with speed limits (based on international experience). While there are 
currently legislative barriers to operational average speed enforcement, there is scope to trial such 
systems as the necessary legislative adjustments are made. 

While very localised, fixed and mobile safety cameras offer the ability to influence larger stretches of 
the net or  due to the ‘halo’ effect they have   e   ealand  ased research descri es vehicle speed 
reductions for up to 1 kilometre either side of a camera, which allows installation of fixed or mobile 
sites to address risk as required within a corridor. Consideration of multiple fixed or mobile sites 
within a corridor may also be viable where average speed systems are impractical. 

Taking a holistic approach to Tackling Unsafe Speeds involves considering infrastructure 
improvements and safety camera placement and influence in order to bring about reductions in DSI 
rates across the network. Proposed infrastructure improvement works must be considered prior to 
camera installation. Where improvements are planned within the very near future the cost and 
timing of installation must be weighed against risk. Should there be significant risk in an area it may 
still be viable to install a camera system in the interim. Infrastructure works are therefore an 
important part of the site selection process. 

The following information outlines the site selection process to be followed when considering safety 
camera installation. 

Site selection and prioritisation 

A ley  ransportation  onsultants  A ley’s  completed an initial camera site ris  location 
identification process, based on four camera types including Average Speed sites), Fixed Speed 

 sites), Mobile Speed and Red-light/Speed camera systems. By differentiating the site lists 
by camera type, the specific potential DSI reduction by camera type could be explored. 

During the ongoing development of the site selection criteria and process it was been decided the 
site selection process itself will not be based on camera type, but rather, by selecting the most 
appropriate and workable camera type for each identified risk area. 

This ensures the treatment decision reflects the best possible intervention for each site, considering 
alternatives to camera installation as part of that appraisal. 

Initial potential site identification 

The initial site selection process methodology 

 he site list generated  y A ley’s represents the initial ris  ran ed list of potential camera sites.  

Deployment of cameras in the sites identified through this prioritisation process could result in 
significant reductions in deaths and serious Injuries from crashes as shown in table 2 below. 

s 9(2)(g)(i)

s 9(2)(g)(i) s 9(2)(g)(i)
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Average speed camera corridors identified 

s 9(2)(g)(i)
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Fixed speed camera corridors identified 

s 9(2)(g)(i)
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Mobile speed camera corridors/sites identified 

  

s 9(2)(g)(i)
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Red light camera sites identified 

s 9(2)(g)(i)
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All camera locations 

  

s 9(2)(g)(i)
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Safety camera site selection process 

The intended outcome of camera deployment is a reduction in the DSI rate for the corridor. To 
achieve this outcome careful selection of the actual location of hardware installation is required. The 
process is outlined below. 
See the Site Selection Shortlisting Process document for a detailed description of the process. 
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Site selection shortlisting 

Shortlisting is a tiered process where identified candidate camera sites are assessed against 
operational criteria (camera hardware and site alignment/geographic requirements) to arrive at a 
final list of sites to be constructed and cameras installed. The process involves heavy engagement at 
a regional level to ensure local knowledge forms part of the installation decision. 

 he initial list provided  y A ley’s is first refined in a des  top e ercise at a national level to generate 
the first shortlist. This shortlist is then taken to regions for the detailed shortlisting to be completed.  

Regional site listing includes both desktop assessment and physical site visits. 

The final shortlist is then presented to the Safety Camera Reference Group for approval to construct. 
The list of approved sites is the final site construction list. 

Site shortlisting process (outline) 

Initial candidate sites 

 he initial site identification  y A ley’s has identified several possi le camera site locations   he sites 
identified form the first or initial high-level site list.  

Step 1 Initial Site Shortlisting 

The ranked list of initially confirmed sites are then considered against the second level criteria as per 
Table 3 below, which presents a more operational consideration of the sites asking the question 
“ hat type of camera  e correctly and safely installed and operate the most effectively at this site?”  

This step is a desk top exercise, performed using a geospatial visualisation tool, using images from 
the site itself. The Road to Zero spatial tool includes layers that display risk ratings within the 
corridor, allowing key risk areas to be highlighted on the map to narrow down installation decisions. 

The area is viewed, and an initial visual appraisal is made against the criteria outlined in the Table 3. 

Any planned infrastructure improvement works are also considered at this stage. Those sites that 
have planned works within the next two years are deferred or rejected for consideration after the 
infrastructure works have been embedded. 

Those sites that appear to meet the criteria are confirmed as shortlisted sites. 

Step 2 Confirmed Shortlist 

 he shortlist created follo ing  tep   is shared  ith regional   A’s    A’s   olice and road safety 
partners (AA, RTA etc). A meeting is held where the shortlisted sites are individually considered with 
a regional focus. The site selection criteria from Step 2 is applied, but local knowledge is brought in to 
better inform the shortlisting process to ensure the identified site has the greatest potential positive 
impact on safety. The same planned infrastructure considerations must also be applied, particularly 
for TLA local roads. 

Prior to the partners meeting, regional safety engineers are invited to provide initial consideration of 
the site list. This may result in some of the shortlisted sites being rejected prior to the partner 
meetings. 

Step 3 Confirmed site construction list 

A significant step in site selection is the physical inspection of the shortlisted sites.  

The confirmed shortlisted sites are physically visited and approved/rejected based on the Step 2 
criteria. GPS coordinates and measurements are captured for each site during the visit in order to 
confirm e act installation location   hose sites that don’t meet the site selection criteria are re ected  
resulting in the finalised construction list. 

Step 4 Approval of construction list 

The final construction list is submitted to the Safety Camera Reference Group for final approval. 
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