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Safer Journeys 

Safer Journeys is the government’s road safety strategy to 2020. Its goal is to create ‘a safe road system 

increasingly free of death and serious injury’. To achieve this goal, Safer Journeys takes a safe system 

approach by addressing safer roads and roadsides, safer speeds, safer vehicles and safer road use. The Safe 

System approach recognises that people make mistakes and are vulnerable in a crash. It aims to reduce the 

price paid for a mistake so that crashes don't result in death or serious injuries. 

The Vehicle Technologies and Standards Map is a key deliverable of the Safer Journeys Action Plan 2013 - 

201. It is intended to contribute to the Safer Journeys goal to encourage safer vehicles and was prepared by 

the Ministry of Transport, with input from the NZ Transport Agency, ACC, NZ Police and key private sector 

stakeholders. 
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What is the purpose of the Vehicle Technologies and Standards 
Map? 

This Vehicle Technologies and Standards Map identifies the vehicle technologies and standards that have the 

most potential to benefit New Zealand road users and the general public. These technologies and standards 

will result in vehicles having features that make road use safer or make them more efficient. The 34 vehicle 

features listed here have been drawn from a comprehensive inventory of vehicle technologies and standards, 

which is available at the Safer Journeys website. 1 No decision has been made to mandate any of these 

features, and inclusion in this Map does not mean that a feature will be mandated. The first Map was 

produced in 2014. 

Some vehicle technologies and standards have the potential to greatly reduce the number of road users killed 

or seriously injured, by preventing or mitigating crashes. For example electronic stability control (ESC) is a low 

cost technology that reduces the risk, by around 30 percent, of a driver being injured in a crash as a result of 

losing control of a vehicle. This was mandated on 1 July 2015. Other examples include active systems that 

can look ahead of the vehicle, such as autonomous emergency braking (AEB), which detects when a frontal 

collision is imminent and automatically applies a vehicle’s brakes. Such systems are especially valuable 

because they protect other road users, such as cyclists and pedestrians, as well as motor vehicle occupants. 

Most of the features listed in the Map will improve the safety of road users but there are also technologies and 

standards that will improve the resource efficiency of vehicle use, including economic and environmental 

benefits. The Map will be updated with additional information as new research is published, international 

standards are agreed upon or new technologies are developed. The Map will also record any proposals by the 

government to increase the adoption of a vehicle technology or standard, such as by promoting or mandating 

it. Detailed evaluation of the expected benefits and costs of the features listed here will require further 

research and analysis. 

The Map will inform the Ministry of Transport’s continuing engagement with New Zealand’s vehicle importing 

industry and other stakeholders. In this way we hope that the Vehicle Technology and Standards Map can 

function both as an analytical tool for policy makers, as well as a tool for ongoing communication about the 

government’s views on these technologies. 

The Map has sections for heavy vehicles, light vehicles, motorcycles, bicycles and technologies to improve 

resource efficiency or environmental outcomes. While some of the recommendations and technologies 

overlap, the different classes of vehicles have different requirements, and different approaches are taken to 

assess them. 

Where a technology is known by several different names, these have been noted under the main heading for 

the technology.  

   

                                                            
1  http://www.saferjourneys.govt.nz/assets/Uploads/Vehicle-standards-inventory-September-2014.pdf  
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Benefiting from new vehicle technologies 

If a vehicle feature shows a clear benefit, there are several options open to the government, including 

promoting, subsidising or mandating fitment. Determining whether any of these approaches are appropriate 

will depend on further research and analysis, including engagement with the vehicle industry and other 

stakeholders, and careful evaluation of each feature’s cost-benefit value. 

An important consideration is whether introducing a particular requirement would significantly increase the 

cost or reduce the supply of vehicles. We do not want to reduce New Zealanders’ transport options, but such 

effects could also be counterproductive to the uptake of the new required features, if people are encouraged 

to retain older cars for longer. 

The government also needs to take account of the wider international context. Vehicles that are imported new 

into New Zealand generally comply with European, Japanese or Australian standards. This means that laws 

and markets in other parts of the world are relevant to New Zealand’s policies. Because about 80 percent of 

vehicle imports into New Zealand come from Japan, consideration of the uptake of technologies in these 

vehicles is of highest importance.  About half of the vehicles entering the New Zealand vehicle fleet are 

imported used from Japan and are around 8 years old. 

New Zealand’s small market means that vehicle manufacturers are unlikely to produce a special model just to 

comply with our rules. This limits our ability to create very different requirements from other jurisdictions, 

because we don’t want to exclude too much of our potential fleet. On the other hand, because we get the 

same vehicles as other jurisdictions, we do benefit from their regulatory efforts to improve vehicle quality. 

In order to ensure the full benefit from any potential change to New Zealand vehicle requirements, it is also 

important that the vehicle import industry has as much warning as possible. This document will let the industry 

know the government’s current thinking about the adoption of particular vehicle technologies or standards. 

More detail on the factors that were taken into account in selecting the vehicle technologies and standards 

included in this Map can be found in the section Evaluating technologies and standards. 

 

   

Case study: Electric vehicle technology 

The Government is currently promoting the uptake of electric vehicles in New 
Zealand, through its Electric Vehicles Programme – with a target of 64,000 electric 
vehicles on New Zealand roads by the end of 2021. Electric vehicles in this context 
are vehicles charged from an external electricity source, and powered solely by 
electric batteries or a combination of electric batteries and a petrol or diesel engine. 
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Future technologies 

The features discussed in the Vehicle Technologies and Standards Map are drawn from a wider inventory of 

technologies and standards. The Inventory is intended to be comprehensive and it includes many 

technologies that are in development but are not yet available. For example, some of the most promising 

developments in transport systems are in a field known as cooperative intelligent transport systems (C-ITS). 

These are technologies that involve communication of information between vehicles, and between vehicles 

and transport infrastructure. This information can be used by drivers or by the vehicles themselves to improve 

safety and efficiency. While there has been a great deal of effort put into this area internationally, it has so far 

led to few concrete technologies or standards. This is likely to change and the Map will be updated to include 

so-called V2X (vehicle to everything) technologies as they emerge. 2 The US Department of Transportation 

has released the guidelines “Federal Automated Vehicles Policy” 3. These provide guidance rather than rules 

for manufacturers and other entities in the safe design, development, testing, and deployment of autonomous 

vehicles. Keeping up with developments in C-ITS is also part of the government’s Intelligent Transport System 

Technology Action Plan 2014–2018: Transport in the digital age.4 

Many of these future technologies depend upon interference-free use of particular radio frequencies. Currently 

there is no global consensus on which part of the radio spectrum should be used. The United States and 

European Union propose frequencies in the 5.9 GHz range, while Japan proposes 5.8 GHZ and 700 MHz 

bands. Furthermore, despite using similar frequency bands, the US and European standards have 

incompatible message standards (they effectively speak different languages). Ultimately, New Zealand will 

have to choose between these standards in order to realise the benefits of C-ITS.  

For now, the Ministry of Business, Innovation and Employment (MBIE) and the Ministry of Transport are 

keeping New Zealand’s options open. However, Australia looks like adopting the European standard, and 

most new vehicles entering New Zealand meet European or Australian standards, so the 5.9 GHz range is 

currently the more likely choice. It will be possible for New Zealand to reserve the 5.9 GHz range for C-ITS if it 

emerges as the dominant standard. 

More challenging are the Japanese 5.8 GHz and 760 MHz frequency ranges, as New Zealand imports a large 

number of used cars from Japan. In Japan C-ITS over 760 MHz is branded as ITS Connect.  

The 5.8 GHz band has been allocated for public use in New Zealand, therefore, cannot be reserved for the 

transport sector and protected from interference. The 760 MHz range lies in a part of the spectrum which was 

sold to New Zealand telecommunication companies for mobile data signals. This means that it is not available 

for C-ITS at all. In fact, any vehicle equipped with the Japanese ITS Connect system would be in breach of 

the Radiocommunications Act 1989. Differences in radio spectrum allocation for vehicle to vehicle 

communication, between Japanese and other vehicle manufacturers, will cause some problems in 

                                                            
2 ‘V2X’ represents ‘vehicle to X’ communication technologies, where the ‘X’ could be other vehicles or transport 
infrastructure. Hence the terms ‘V2V’ and ‘V2I’ are also used. 
3 https://www.transportation.gov/AV/federal‐automated‐vehicles‐policy‐september‐2016 
4 http://www.transport.govt.nz/ourwork/intelligenttransportsystems/itsystems‐technology‐action‐plan/ 
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implementing the technology in New Zealand. Transport officials are discussing future options with the Radio 

Spectrum Management division of MBIE and vehicle importers to try to resolve these problems.  
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Avoiding regulatory barriers 

There are some technologies that have the potential to improve the safety of New Zealand’s vehicle fleet but 

which may not be accommodated by current legislation. This can happen when new technologies emerge that 

were not envisaged when the legislation was developed, or when new research discovers unforeseen effects. 

This highlights the transformative nature of many vehicle safety technologies. 

An example from overseas is the US headlight standards. These regulations were conceived before the 

advent of Light Emitting Diode (LED) technology or adaptive front lighting systems (let alone the experimental 

laser headlights currently being developed by Audi). As a result, the United States is having difficulty adopting 

new lighting technologies. 

If the technologies identified in the Vehicle Technologies and Standards Map fulfil their promise, the Ministry 

of Transport would want to ensure that there are no unreasonable barriers to their introduction. Some may 

require government investment in infrastructure to enable them, while others will be ‘plug and play’ – needing 

only a receptive legislative environment. 

Here are some examples of technologies that may need to be enabled in some way. 

 Ecall and other autonomous emergency contact systems 

o To ensure that our 111 public safety access point (PSAP) infrastructure is able to handle 

Global Positioning System (GPS) location data or other formatted information. 

 Lane departure warning systems 

o To ensure that our road markings will allow lane departure warning systems to operate 

effectively. 

 Pedestrian impact systems 

o To ensure that legislation covering the need to maintain, repair or replace non-mandatory 

safety equipment is clear. 

 Frontal lighting 

o To accommodate technical advances and ongoing research into vehicle visibility, vehicle 

conspicuity and driver judgement. 
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Outcome of the 2015 review 

In November 2015, in consultation with key stakeholders, the Inventory and Map were reviewed and 

updated, and four technologies were recommended for inclusion in the Safer Journeys Action Plan 

2016-20 (because of their potential safety benefits) for investigation as to whether they should be 

promoted or mandated. These were: 

 Electronic Stability Control (ESC) for heavy vehicles 

 Anti-lock Braking System (ABS) for heavy vehicles and motorcycles 

 Autonomous Emergency Braking (AEB) for all vehicles except motorcycles. 

 Intelligent Speed Adaption. 

The timing of the investigation of the benefit of these technologies is set out in Table 1 below. 

Technology Date to investigate by 

Electronic Stability Control (ESC) for heavy 

vehicles 

December 2017 

Anti-lock Braking System (ABS) for heavy 

vehicles and motorcycles 

December 2017

Autonomous Emergency Braking (AEB) for all 

vehicles except motorcycles. 

December 2017

Intelligent Speed Adaption December 2017

 

Outcome of the 2016 review 

An initial assessment of the technologies in the Map has been carried out, which is summarised in 
Appendix B. The assessment has been made based on fitment potential, retrofitting cost, and 
whether it is mandated in jurisdictions of vehicle manufacture. Based on these criteria 
recommendations are made as to whether the technology should be investigated further for 
mandating, promoting or incentivising. An incentive could potentially be through decreased ACC 
levies if vehicles have particulary technologies, such as ABS on motorcycles. 
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Evaluating technologies and standards 

The following criteria summarise the main factors that were taken into account in selecting, from the full 

Inventory, the most promising vehicle features for inclusion in the Vehicle Technologies and Standards Map, 

included in Appendix B. 

Do the benefits of mandating a technology justify its potential costs? 

 What safety benefit can be expected? What does the fitment of the technology add to the cost 

of purchasing or running a vehicle? Are there other benefits or costs? 

 There may be little point mandating a safety technology that has only small potential to 

improve vehicle safety, for example, preventing low speed collisions in car parks.  

 The cost effectiveness of benefits can vary from country to country. For example, New 

Zealand has a relatively high level of single vehicle loss-of-control crashes compared to other 

countries, and a relatively small motorway system. So some vehicle features designed for 

motorway driving may have a lower cost-benefit ratio here. 

 Details of vehicle crashes in New Zealand and their causes are published annually by the 

Ministry of Transport, and can be found here: 

http://www.transport.govt.nz/research/roadcrashstatistics/motorvehiclecrashesinnewzealand/ 

Is there an international standard? 

 Does an international standard exist that can be used in New Zealand?5 

 New Zealand is a contracting party to the World Forum for Harmonization of Vehicle 

Regulations (also known as UNECE Working Party 29), which agrees international vehicle 

standards. We are obliged to take these standards into account when we make rules. 

Are the technologies mandated by Europe, Australia or Japan? 

 Most of the new vehicles imported to New Zealand are certified to Australian or European 

standards. If features have not been mandated by these jurisdictions, New Zealand may not 

be able to mandate them without compromising vehicle supply. 

  Around half of our vehicles come from Japan, second-hand, and these vehicles are on 

average 8 years old. This means that to maintain an affordable supply of vehicles in New 

Zealand, there may need to be a time lag between when Japan and New Zealand mandate a 

technology or standard.  

 The requirements of other jurisdictions help maintain the quality of most of the vehicles 

supplied to New Zealand, but some vehicles are built for markets with lower standards. 

                                                            
5 Appendix A sets out the international standards that influence the vehicles in the New Zealand fleet 
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How common is the technology in vehicles entering the fleet? 

 Some technologies may be present in imported new or used vehicles, even if they are not 

mandated overseas. It may be possible to mandate such technologies in New Zealand 

without compromising vehicle supply. 

 However, it may be that vehicles without a useful feature are more affordable. So, before 

requiring the feature, we need to consider how it will affect people’s transport options. 

 Furthermore, although a high level of fitment in imported vehicles presents an opportunity, the 

more common a vehicle feature is in vehicles entering the fleet, the less benefit there will be 

from increasing fitment. 

Are the features able to be retrofitted? 

 The vehicle fleet is replaced slowly – the average age of light vehicles in New Zealand is 13 

years old – so even mandatory technologies will take some time to become prevalent. 

Technologies that are able to be retrofitted to existing vehicles can provide benefits more 

quickly. 
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 Technologies and standards for further consideration 

 Light passenger and commercial vehicles 

1.  Acoustic vehicle alerting systems 

2.  Autonomous emergency braking 

3.  Daytime running lamps  

4.  Emergency call systems (ecall) 

5.  Emergency stop signal 

6.  Fatigue warning system 

7.  Intelligent speed adaptation 

8.  Intersection collision warning system 

9.  Lane departure warning system 

10. Lane keep assist 

11. Pedestrian impact standards 

12. Pole side impact standards 

13. Reverse backup camera 

14. Seatbelt reminder 

15. Side curtain airbags 

16. Three point centre seatbelts 

17. Tyre pressure warning system 

 Motorcycles and mopeds

18. Anti-lock braking system 

19. Frontal lighting 

20. Helmet rating systems 

21. Traction control  
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 Heavy vehicles 

22. Autonomous emergency braking 

23. Blind spot warning system 

24. Electronic brake force distribution 

25. Electronic stability control 

26. Lane departure warning system 

27. Lane keep assist 

28. Roll stability control  

29. Speed limiters  

30. Under-run protection system 

Efficiency 

31. Vehicle exhaust emissions standards 

32. Vehicle fuel economy standards 

33. Fleet management systems standards 

34. Predictive power train control 
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1. Acoustic vehicle alerting systems (AVAS) 

Also known as ectunes, enhanced vehicle acoustics (EVA), electric vehicle electronic engine 

sound system (EVEESS), electric vehicle warning sounds (EVWS), virtual engine sound 

system (VESS), vehicle proximity notification system (VPNS), vehicle sound for pedestrians 

(VSP) and others. 

Electric and hybrid electric vehicles tend to be much quieter than other vehicles and so may not be noticed by 

other road users, such as cyclists or visually impaired pedestrians. Acoustic vehicle alerting systems produce 

a sound to alert other road users, particularly when vehicles are travelling at low speed where road noise is 

also likely to be quiet. A variety of sounds are available, including humming or whooshing, or even a 

synthesised petrol engine sound. 

Crash types addressed 

AVAS are primarily intended to prevent collisions with pedestrians, particularly those with impaired vision, who 

may not be able to hear the quieter electric vehicles. Such systems might also help prevent collisions with 

users of other active modes such as cyclists, as well as pedestrians who may be distracted. 

Evidence of effectiveness 

Requiring a vehicle to emit a noise should improve safety. The US National Highway Transportation Safety 

Administration (NHTSA) says the so-called ‘quiet-car rule’ would save prevent 2,400 injuries a year in 20206. 

Extent of regulation 

Europe is in the process of mandating that all pure and plug-in hybrid electric and conventional hybrid electric 

vehicles must be fitted with AVAS by 20197, while the US has finalised rules to require automakers to add 

alert sounds to these vehicles by September 20198. The United Nations adopted a regulation (in March 2016) 

which requires AVAS on these vehicles (emitting sound when travelling between 10 – 20 km/h) 9, and Japan 

has published guidelines on fitment.   

   

                                                            
6 http://www.autonews.com/article/20161114/OEM11/161119935/u.s.‐finalizes‐long‐delayed‐quiet‐cars‐rules 
7 European Commission, “Commission welcomes Parliament vote on decreasing vehicle noise”. Accessed July 18, 2014. 
http://europa.eu/rapid/press-release_IP-14-363_en.htm 
8 http://www.autonews.com/article/20161114/OEM11/161119935/u.s.‐finalizes‐long‐delayed‐quiet‐cars‐rules 
9 https://www.unece.org/info/media/presscurrent‐press‐h/transport/2016/new‐un‐regulation‐keeps‐silent‐cars‐from‐
becoming‐dangerous‐cars/doc.html 



17 

Extent of fitment 

There are around 2,900 electric vehicles in New Zealand at present, and over 17,000 conventional hybrid 

vehicles. There may be some benefit in encouraging fitment while the number of relevant vehicles is still 

small. Hybrids sold in Japan and the United States already have AVAS. 

Is it able to be retrofitted?  

Yes.  
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2. Autonomous emergency braking (AEB) 

Also known as advanced emergency braking system (AEBS), autonomous braking, forward 

collision warning with auto brake. 

AEB detects when a frontal collision is imminent and applies the brakes automatically to either prevent the 

collision or reduce its severity. These systems use a variety of technologies including radar, vehicle to vehicle 

co-operative intelligent transport systems (V2V C-ITS) or video processing, and vary in their capabilities, 

including their range and the speeds for which they are effective. Systems can be based on a variety of 

technologies including radar or video-based. 

Crash types addressed 

AEB is likely to be useful for preventing a wide number of collisions, including rear-end collisions, collisions 

with roadside objects, collisions with stationary vehicles and head-on collisions. More advanced systems may 

also be able to detect and react to active road users such as pedestrians or cyclists.  

Evidence of effectiveness 

Early research indicates significant benefits in the order of a 20-30 percent reduction in crashes.10 However, 

this effectiveness varies depending on the specific type of system implemented. The US Insurance Institute 

for Highways Safety has found AEB reduces the chances of a rear-end collision by 40 percent 11.  

Extent of regulation 

Level 1 AEB performance requirements are mandatory in Europe for new vehicle type approval from 

1 November 2013 and will be mandatory for all new vehicles from 1 November 2015.  

Extent of fitment 

Very low market penetration at present – well under one percent of new vehicles. 

Is it able to be retrofitted?  

No. 

Actions taken to increase uptake 

AEB is promoted by rightcar.govt.nz 

  

                                                            
10  European New Car Assessment Programme (Euro NCAP), “Autonomous Emergency Braking (AEB)”. Accessed July 18, 
2014. http://www.euroncap.com/results/aeb.aspx 
11 http://www.iihs.org/iihs/news/desktopnews/crashes‐avoided‐front‐crash‐prevention‐slashes‐police‐reported‐rear‐
end‐crashes 
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3. Daytime running lamps (DRLs) 

Also known as conspicuity lamps, daytime running lights (DRLs) or daylight running lamps 

(DRLs) 

Daytime running lamps (DRLs) are lamps that are designed to increase a vehicle’s visibility during the day. 

They turn on with the ignition and generally turn off when the headlamps are used. Ideally DRLs are specially 

designed dedicated lamps but dipped headlamps or special settings for existing lamps (for example, turn 

indicators or low power headlamps) may be used. 

Crash types addressed 

Daytime running lamps can assist in preventing crashes where a vehicle is not properly seen. DRLs have 

been shown to improve:  

 visibility – the possibility of being seen at all 

 conspicuity – the likelihood of being noticed 

 other drivers’ judgement of the distance and approach speed of the illuminated vehicle 

 other drivers’ identification of the type of vehicle approaching, such as whether it is a car, a 

motorcycle or truck, which affects how its movement, size and position are judged. 

Evidence of effectiveness 

Many studies of the effectiveness of DRLs have included daytime use of headlights, rather than just dedicated 

DRLs. It is possible that these studies have underestimated the benefit, as it is likely that modern DRLs using 

LEDs are much more effective for this purpose than headlights (or even DRLs that use filament bulbs) 

 A comprehensive analysis of 25 daytime running lamp studies, carried out for the European Commission in 

2003 concluded that the use of DRLs reduces the number of multi-party daytime crashes for cars by about 5-

15 percent and has a benefit-cost ratio greater than 1.12 However, another analysis of the same studies found 

that a mean effect of only 5.9 percent could be supported, and that a benefit-cost ratio greater than 1 could 

not be confirmed.13 

The use of headlamps as DRLs has a considerable cost due to extra fuel use and flat batteries from 

accidentally leaving lights on. This has counted against mandating headlamp use during the day in New 

Zealand. LED-based DRLs are much more efficient, as well as more effective, and make it more likely that the 

benefits out-weigh the costs. 

Extent of regulation 

DRLs are mandatory for new model vehicles in Europe and Canada. Russia requires the use of headlamps or 

DRLs during the day. Italy, Hungary and Romania require daytime running lamps outside populated areas. 

                                                            
12European Commission, “Daytime Running Lights, Deliverable 3: final Report)”. 
http://ec.europa.eu/transport/roadsafety_library/publications/DRL_Final_Report_Oct_2004.pdf   
(Accessed August 25, 2014) 
13 I Knight et.al.  “Daytime Running Lights (DRL): A review of the reports from the European Commission”, European Commission. 
http://ec.europa.eu/transport/road_safety/vehicles/doc/consultations/drl_trl.pdf (Accessed August 25, 2014) 
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Standards 

UN Regulation 87 and other standards exist. UN standards require DRLs to be white, but the United States, 

Canada and New Zealand allow amber DRLs. In Canada and the United States, turn indicators may be used 

as DRLs. 

Extent of fitment 

Not known, but quite low. However, DRLs are increasingly common for new vehicles – and often used as a 

styling element. It is possible to fit vehicles with a device that will automatically activate DRLs when the 

ignition is switched on but is overridden by full strength headlights. 

Is it able to be retrofitted?  

Yes – around $150-250. 

Actions taken to increase uptake 

DRLs are promoted by rightcar.govt.nz 
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4. Emergency Call System (eCall)  

Also known as autonomous emergency contact, BMW emergency call, Enform with safety connect, 

ERA-GLONAS, Ford sync emergency assistance, GM onstar, HELPNET Keitai, Lexus link, Toyota G-

book, Toyota safety connect, Volvo on call emergency assistance and others 

Autonomous emergency contact systems (AECS) detect when a severe crash has occurred and automatically 

notify emergency services or a manufacturer’s appointed call centre. There are a variety of standards and 

proprietary systems, for full details see Appendix A.  

Crash types addressed 

AECS addresses all crash types by speeding up emergency response. This technology has particular benefits 

for single vehicle crashes on low volume roads, where discovery and assistance may be delayed. 

Evidence of effectiveness 

German research indicates a reduction in fatalities from serious crashes by 11 percent. 14 The European 

Commission estimates up to 2,500 fatalities will be prevented per year when  this technology is fully 

implemented across Europe.15 There is, however, concern about the ability of these devices to operate 

outside the zone for which they were originally intended. For example, will this technology work in a Japanese 

car imported used to New Zealand. 

Extent of regulation 

Full deployment of the pan-European ecall has been set for 1 October 2015. ERA-GLONAS, an interoperable 

but distinct system, has been mandated in Russia. There are also numerous private providers of comparable 

technologies in many countries. Some vehicle manufacturers (for example BMW and Volvo) fit their own 

systems. 

Standards 

CEN15722; and ERA-GLONAS 

Extent of fitment 

We have no data on fitment of ecall in New Zealand.  

Is it able to be retrofitted?  

Yes. 

Actions taken to increase uptake 

eCall  is promoted by rightcar.govt.nz  
                                                            
14 Der GSM‐Schutzengel (The GSM Guardian Angel). “Overview”. Accessed July 10, 2014. http://gsm‐schutzengel.de/ 
 
15 European Road Safety Observatory, “eCall” Accessed September 1, 2014. 
http://ec.europa.eu/transport/wcm/road_safety/erso/knowledge/Content/04_esave/ecall.htm 
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5. Emergency stop signals (ESS) 

Also known as emergency brake lighting systems (EBLS), emergency brake advisory 

system, rear impact countermeasures, adaptive brake Lights 

Emergency stop signals (ESS) are designed to indicate emergency braking to following vehicles. Such 
systems may indicate heavy braking by flashing the rear brake lights, increasing their intensity or by 
additionally flashing the hazard lamps. Brake assist systems that anticipate emergency braking by measuring 
the speed with which an accelerator pedal is released also allow the brake lights to switch on before braking 
commences. 

Because ESS communicate a vehicle state – emergency braking – to other drivers, they can be seen as a 
primitive kind of cooperative ITS. In this sense ESS could be superseded by autonomous emergency braking 
(AEB) but would be useful to drivers of (other) vehicles that do not have AEB. 

Crash types addressed 

ESS are useful in preventing rear-end crashes, particularly at higher speeds. 

Evidence of effectiveness 

ESS are likely to be most useful in reducing the risk of rear-end collisions from vehicles that do not have 
systems to improve emergency braking, such as brake assist or autonomous emergency braking). It has been 
estimated that if ESS systems were to reach 70 percent market penetration in the German passenger vehicle 
fleet, then 25 percent of rear-end crashes in moving traffic and 15 percent in stationary traffic would be 
affected, resulting in a 14 percent reduction in rear-end crashes.16 

Extent of regulation 

There is no known fitment requirement for ESS. It is however permitted in New Zealand by Land Transport 
Rule: Vehicle Lighting Amendment 2011. 

Standards 

ADR 13/00, ECE 48 

Extent of fitment 

ESS is available on some new vehicles. 

Is it able to be retrofitted?  

Unknown. 

Actions taken to increase uptake 

ESS is promoted by rightcar.govt.nz 

  

                                                            
16 G. Lind, E. Lindqvist, and S. Persson. "Short descriptions of ITS safety applications and their potential safety benefits”. Stratega and 

Transek. Appendix version 1 (2003): 2003-12. 



23 

6. Fatigue warning systems (FWS) 

Also known as attention assist, driver alert control, fatigue detection software,  mining 

fatigue detection software 

Fatigue warning systems (FWS) are designed to detect when a driver is likely to be impaired by fatigue. 

Crash types addressed 

Over the years 2010 to 2012, driver fatigue was a factor in 14 percent of fatal crashes, 7 percent of serious 

injury crashes and 6 percent of minor injury crashes.17 FWS potentially help to prevent crashes where fatigue 

is a factor, and may be especially useful for commercial drivers of light and heavy vehicles. 

Evidence of effectiveness 

Fatigue is serious risk factor for crashes, so this technology should have great potential. Unfortunately, the 

evidence so far is not encouraging. Behavioural tests on fatigue warning systems found that they had no 

impact on objective or subjective driver fatigue, driving time, number of breaks, or break duration. In addition, 

results show that 30 minute breaks are ineffective at reducing fatigue related collisions.18  The researchers 

suggest that the drivers in the test may have relied on the device in favour of their own subjective experience 

of fatigue. Systems that go beyond warning, and actually intervene or prevent further driving may be more 

effective.  

Extent of regulation 

No known regulation however the EU project AWAKE has developed guidelines for fatigue warning systems. 

Extent of fitment 

Unknown. 

Is it able to be retrofitted?  

Yes. 

Actions taken to increase uptake 

FWS is promoted by rightcar.govt.nz 

  

                                                            
17 Ministry of Transport Crash Factsheet November 2013, http://www.transport.govt.nz/research/crashfacts/fatigue/ Update 
18 Alex Vincent, Ian Noy, Andrew Laing, “Behavioural Adaptation to Fatigue Warning Systems” Transport Canada http://www-
nrd.nhtsa.dot.gov/pdf/nrd-01/esv/esv16/98S2P21.PDF (Accessed August 25, 2014). 
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7. Intelligent speed adaptation (ISA) 

Also known as intelligent speed assist (ISA) 

Intelligent speed adaptation (ISA) is a system that uses GPS or road sign recognition to either help or force 

the driver stay within posted limits. These systems can provide an auditory or visual reminder to drivers that 

they are exceeding the speed limit, or take control of the vehicle to control speed. These systems can easily 

be provided by a smart phone application or a Global Navigation Satellite System (GNSS) navigation device. 

Crash types addressed 

ISA is most effective at preventing crashes where speed is the primary cause, including some types of run off 

road and overtaking crashes. Loss of control crashes contribute to 44 percent of crashes in 2015. By 

encouraging generally slower speeds overall, ISA also reduces the potential harm of any other type of crash. 

ISA might also help address popular concern that lowered speed tolerances could encourage drivers to pay 

too much attention to their speedometer rather than the road and create more driver distraction crashes.  

Evidence of effectiveness 

Studies into the effectiveness on ISA systems vary in their predictions for the technology. An Australian study 

has shown that ISA reduces the average speed of motorists by 1-3km/h.19 Several other studies estimate 

around a 10-20 percent reduction for injury crashes and 7-24 percent reduction in fatalities.20   

Extent of regulation 

None known. 

Extent of fitment 

Unknown, though several brands of GNSS device warn drivers if they exceed the speed limit. 

Is it able to be retrofitted?  

Yes, as part of an aftermarket GNSS device or GNSS equipped smartphone application. 

Actions taken to increase uptake 

ISA is promoted by rightcar.govt.nz 

  

                                                            
19 New South Wales Centre for Road Safety, “Results of the NSW Intelligent Speed Adaptation Trial 
Effects on Road Safety Attitudes, Behaviours And Speeding” http://acrs.org.au/files/arsrpe/R2010874.pdf 
 (Accessed August 26, 2014) 
20 Frank Laia, Oliver Carstena & Fergus Tateb, “How much benefit does Intelligent Speed Adaptation deliver: An analysis of its potential 
contribution to safety and environment”. Accident Analysis and Prevention. 48 no.1 (2012); Sara Liu, Jenny Oxley, Bruce Corben & Kristie 
Young, “Velocity Series Discussion Paper 4: Factors Influencing Travel Speed”. Monash University Accident Research Centre. 
http://www.monash.edu.au/miri/research/reports/muarc308.pdf 
 (Accessed August 26, 2014) 
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8. Intersection collision warning system (ICWS) 

Also known as collision avoidance system (CAS)  

Intersection collision warning systems (ICWS) detect vehicles approaching from the side at intersections and 

alert the diver if a collision is possible. ICWS may make use of radar, laser or image processing. They may 

also use V2V or V2I C-ITS systems for inter-vehicle operations.  

Crash types addressed 

ICWS address all intersection collisions, including rear-end, side and head-on crashes. Head on crashes 

caused 26 percent of fatalities and collisions at intersections. It is likely that where this technology is V2V, it 

would also be able to mitigate multi-vehicle crashes that do not explicitly involve an intersection – e.g. Head-

on overtaking or lane changing. 

Evidence of effectiveness 

Studies show that an intersection collision warning system could in general reduce the number of intersection 

crashes by 40-50 percent.21  In addition, driver’s reaction times when braking in emergency situations were 

significantly shorter, speeds reduced and deceleration rates increased. The study also found audio warnings 

were more effective than visual warnings.22 A US Department of Transport study found that when 

infrastructure-based and in-vehicle warnings were combined, the benefits added together and could reach 95 

percent effectiveness.23 This technology is fairly new but shows promise. 

Extent of regulation 

None known. 

Extent of fitment 

Unknown. 

Is it able to be retrofitted?  

Unknown. 

Actions taken to increase uptake 

ICWS is promoted by rightcar.govt.nz 

  

                                                            
21 Organisation for Economic Co-operation and Development, Road Safety Impacts of New Technologies (OECD Publishing, Paris: 2003) 
30; H Chen, L Cao & DB Logan, “Investigation into the effect of an intersection crash warning system on driving performance in a 
simulator”. Traffic Injury Prevention. 12 No.5 (2011) 
22 Chen et.al. 
23 United States Federal Highway Administration, “The Effects of In-Vehicle and Infrastructure-Based Collision Warnings at Signalized 
Intersections”. http://www.fhwa.dot.gov/publications/research/safety/09049/09049.pdf 
 (Accessed August 26, 2014). 
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9. Lane departure warning systems (LDWS) 

Lane departure warning systems (LDWS) are systems which warn a driver when a vehicle begins to move out 

of its lane, unless an indicator has been activated. The warnings come in the form of lights, warning sounds or 

haptic feedback through the steering wheel (a sensation similar to driving over a rumble strip). LDWS use a 

variety of image processing technologies to detect the lane markings. 

Crash types addressed 

LDWS primarily addresses crashes where a driver drifts out of their lane due to inattention or fatigue, where 

they may come into contact with other vehicles. It may be less useful in New Zealand than European 

countries or America due to our relatively small motorway network. 

Evidence of effectiveness 

Studies estimate that lane departure warning and control systems have the potential to reduce head-on 

collisions by around 20 – 25 percent. The American Automobile Association (AAA) Foundation for Traffic 

Safety estimated that  it would reduce all crashes by 3 percent and fatal crashes by 23 percent24 

Extent of regulation 

European regulation published on 31 July 2009 mandated the fitment of lane departure warning systems to 

heavy vehicle classes M2,  M3, N2 and N3 vehicles (trucks and busses) for new type approval on 1 

November  2013 and all new vehicles on 1 November 2015.25 

Standards 

ISO 17361 

Extent of fitment 

Very low market penetration at present – well under 1 percent of new vehicles. 

Is it able to be retrofitted?  

Yes. 

Actions taken to increase uptake 

LDWS are promoted by rightcar.govt.nz 

   

                                                            
24 https://www.aaafoundation.org/sites/default/files/Evaluating%20Vehicle%20Safety%20Techs%20FINAL%20FTS.pdf 
 (Accessed 11 January, 2017). 
25 Any member country of the EU can ‘type approve’ a vehicle model to assure that it meets all legal requirements to be 
sold in the EU. This type approval will be accepted by all member countries. 
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10. Lane keep assist (LKA) 

Lane keep assist systems (LKA) are similar to LDWS, but with active steering to keep the vehicle within the 

lane. LKA also uses a variety of image processing technologies to detect the lane markings. 

Crash types addressed 

LDWS primarily addresses crashes where a driver drifts out of their lane due to inattention or fatigue, where 

they may come into contact with other vehicles. It may be less useful in New Zealand than European 

countries or America due to our relatively small motorway network. 

Evidence of effectiveness 

One study estimated that if this system reached 70 percent market penetration, 25 percent of potential injury 

off-path crashes would be affected, which would reduce these types of crashes by 17.5 percent.26  LKA was 

also found to reduce lane departures, and reduce the mean duration of the lane departures. Drivers were also 

more likely to signal their lane changes when this system was active. There was some indication that young 

drivers were less willing to accept the intervening function of lane departure systems. 

Extent of regulation 

Not mandated. 

Standards 

ISO 11270 

Extent of fitment 

Very low market penetration at present – well under 1 percent of new vehicles. 

Is it able to be retrofitted?  

No. 

Actions taken to increase uptake 

LKA is promoted by rightcar.govt.nz 

  

                                                            
26 ibid 
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11. Pedestrian impact standards 

Pedestrian impact standards involve various systems including pop-up bonnets, pedestrian airbags, 

pedestrian detection systems and over-run prevention designed to protect pedestrians from injury in a crash. 

Crash types addressed 

Pedestrian impact standards, as the name suggests, are primarily designed for the protection of a pedestrian 

in a crash. Pedestrian deaths were 9 percent of fatalities in 2015. They may also provide benefits to other less 

protected road users including motorcyclists and cyclists. 

Evidence of effectiveness 

UK studies suggest that meeting proposed European requirements would prevent 8-10 percent of pedestrian 

fatalities in 3 years, rising to 20 percent after 8 years.27 The UK Department of the Environment, Transport 

and the Regions (DETR) estimates the benefit-cost ratio for the UK to exceed 7.28 

Extent of regulation 

Over the next few years these standards are likely to become mandatory in the markets from which the New 

Zealand fleet is sourced.  

Standards 

GTR 9 

Is it able to be retrofitted?  

No. 

  

                                                            
27 United Kingdom Department of the Environment, Transport and the Regions, “Road Safety Strategy: Current Problems and Future 
Options”, 1997. 
28 ibid. 
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12. Pole side impact standards 

Pole side impact standards specify the performance required from various systems designed to protect 

vehicle occupants from injury in a crash where the side of a vehicle hits a pole or other solid object. 

Crash types addressed 

Crashes in which poles or other narrow objects intrude into the side of a vehicle. 

Evidence of effectiveness 

Pole side impact performance is tested by New Car Assessment Programmes, such as ANCAP, though the 

test is currently optional. The tests show that effective systems are available, usually involving side intrusion 

bars and side curtain airbags. 

Standards 

GTR14 

FMVSS No. 226, Ejection Mitigation. 

Is it able to be retrofitted?  

No. 
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13. Reverse backup camera 

Also known as backup camera, reversing cameras, rear view cameras 

A reverse backup camera enables drivers to see (or warns them) of any obstacles behind a vehicle, or in a 

vehicle’s blind spot. Some systems also contain a proximity warning device, which provides a graphical 

representation and/or an auditory alert of obstacles. 

Crash types addressed 

A reverse backup camera addresses crashes involving reversing, particularly low speed collisions with other 

vehicles or pedestrians (for example in a car park). Most interest in this technology has focussed on its 

potential to reduce the relatively high number of collisions with young children, who are otherwise hard to see, 

particularly in driveways. 

Evidence of effectiveness 

The US National Highway Traffic Safety Administration estimates that about one-third of the estimated 292 

reversing fatalities each year in the United States could be avoided if reversing cameras were made 

mandatory.29 According to Safekids Aotearoa, the child injury prevention service of Starship Children's Health, 

five children die on average each year after being hit by a vehicle in a private driveway in New Zealand. Every 

fortnight a child is hospitalised with serious injuries in the same way.30 

Vehicle manufacturers in the United States are lobbying their government to allow cameras to replace 

external mirrors, on the basis that this will improve aerodynamics and fuel economy. 

Extent of regulation 

The US National Highway Traffic Safety Administration announced In March 2014 that it would require all new 

vehicles to have backup cameras by 2018. (Legislation passed in 2008 entailed that the requirement should 

come in earlier than this, and the US Department of Transportation is currently being sued by consumer 

groups.) 

Extent of fitment 

Most new cars are fitted with reversing cameras. 

Is it able to be retrofitted?  

Yes, readily available and can cost less than NZ$50. 

Actions taken to increase uptake 

Promoted by rightcar.govt.nz 

                                                            
29United States Insurance Institute for Highway Safety, “Preventing driveway tragedies: Rear cameras help drivers see behind them”. 
http://www.iihs.org/iihs/sr/statusreport/article/49/2/1 
 (Accessed August 26, 2014) 
30 Safekids Aotearoa. “Home Driveway Run Over Injury”. Http://www.safekids.org.nz/index.php/page/43 update/ replace 

 (Accessed July 10, 2014.) 
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14. Seatbelt reminder 

Also known as safety belt reminders. 

A seatbelt reminder detects when the occupants of a vehicle are not using their seatbelts and gives visual and 

audible warning signals until they are. Some systems use weight sensors to detect whether a seat is 

occupied. Some systems turn off after a period of time, even if the seatbelts have not been used. 

Crash types addressed 

Seatbelts have the ability to mitigate injuries to the occupants of a vehicle in most types of crashes. Research 

studies indicate that the risk of dying in a crash could be reduced by around 60 percent by using a seatbelt. 

The percentage is even higher when seatbelts and airbags are used in combination.  

Evidence of effectiveness 

If seatbelt reminders increase seatbelt use, they are likely to reduce fatalities and injuries. Studies have found 

seatbelt reminders with both visual and audible warnings were most effective for increasing seatbelt use. 31 

Another study found the seatbelt wearing rate in cars with reminders was 97.5 percent. The wearing rate for 

cars without a reminder was 86 percent.32 

Extent of regulation 

The United Nations Economic Commission for Europe (UNECE) mandated fitment of seat belt reminder to the 

driver’s seating position in new types of M1 category vehicles (passenger cars) on 3 August 2009 and on 3 

February 2014 for all new M1 vehicles. Austroads has recommended mandating seatbelt reminders. 

Standards 

Australia’s Department of Infrastructure and Transport has tabled an update of the Australian design rule 

which would require all new passenger vehicles to be fitted with a seatbelt reminder for the driver’s seat. 

Extent of fitment 

Most new cars are fitted with seatbelt reminders. 

Is it able to be retrofitted?  

Yes. 

Actions taken to increase uptake 

Seatbelt reminders are promoted by rightcar.govt.nz   

                                                            
31 United States National Highway Safety Administration, “Effectiveness and Acceptance of Enhanced Seat Belt 
Reminder Systems: Characteristics of Optimal Reminder Systems: Final Report” 
http://www.nhtsa.gov/DOT/NHTSA/NRD/Multimedia/PDFs/Human%20Factors/Reducing%20Unsafe%20behaviors/811
097.pdf 
 (Accessed August 26, 2014) 
32 Anders Lie et. al, “Intelligent Seatbelt Reminders: Do They Change Driver Seat Belt Use in Europe”. (Accessed August 
29, 2014.) http://www‐nrd.nhtsa.dot.gov/pdf/esv/esv20/07‐0388‐O.pdf 
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15. Side curtain airbags 

Side curtain airbags offer additional passenger protection from side impact collisions, whether with another 

vehicle or a roadside object such as a power pole. There are several designs, including curtain or tubular air 

bags that deploy downward from the car's roof, and combinations of air bags that deploy upward from the seat 

back and provide both head and chest protection. 

Crash types addressed 

Side curtain airbags are primarily effective at mitigating injuries  and fatalities from crashes involving an 

impact to the side of the vehicle. The primary purpose promoted is the protection in a multi-vehicle crash, as 

might occur in an intersection. However, side curtain airbags also provide protection from objects a car might 

hit when leaving the road out of control.  

Evidence of effectiveness 

A study by Monash University in Australia suggested that side curtain airbags (which they refer to as 

combination airbags) were associated with statistically significant reductions of 61 percent in the odds of 

death and injury to the head, neck, face and thorax in struck side crashes. 33 

Extent of regulation 

US side impact standards of 2012-13 effectively mandate side curtain airbags. 

Mandated in the UK in 2005. 

FMVSS No. 226, Ejection Mitigation. 

Extent of fitment 

The fitment rate for new vehicles available in New Zealand is over 90 percent (around 95 percent for light 

passenger vehicles and 70-80 percent for light commercial vehicles). Fitment is lower for used imported 

vehicles, but still higher than for electronic stability control (ESC). 

Is it able to be retrofitted?  

No. 

Actions taken to increase uptake 

Side curtain airbags are promoted by rightcar.govt.nz 

  

                                                            
33 Angelo D’Elia, Jim Scully & Stuart Newstead, “Evaluation of Vehicle Side Airbag System Effectiveness”. Monash 
University Accident Research Centre. http://www.monash.edu.au/miri/research/reports/muarc312.pdf 
 (Accessed August 26, 2014). The 95 percent confidence interval is 27 percent to 79 percent. 
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16. Three point centre seatbelts 

Three point seatbelts are the standard seatbelt design. They spread out crash energy across the chest, pelvis 

and shoulders, to restrain the occupant and reduce the chance of injury caused by the seatbelt. Three point 

seatbelts are superior to the two point lap belts sometimes found in the middle rear seat, which provide less 

protection and can cause serious injuries in a crash. 

Crash types addressed 

Seatbelts can mitigate all types of crash involving injuries to the occupants of a vehicle.  

The risk of dying in a crash could be reduced by around 60 % by using a three point seatbelt and more when 

seatbelts and airbags are used in combination.  

Evidence of effectiveness 

 Research on the effectiveness of seatbelts consistently finds that two point belts, while much better than not 

wearing a seatbelt, provide less protection in a crash than three point belts.34 

Extent of regulation 

In New Zealand three point seatbelts are not required for front or rear middle seat positions, or for vehicles to 

which they were not originally fitted. 

Extent of fitment 

Very few new vehicles are now produced without a three point centre seatbelt. 

Is it able to be retrofitted? 

Yes, but it depends on the structure of the vehicle.  

                                                            
34 A summary of research can be found at the UK’s Road Safety Observatory website: 
http://www.roadsafetyobservatory.com/HowEffective/vehicles/seat‐belts 
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17. Tyre pressure warning system (TPWS) 

Also known as Tyre (or tire) pressure monitoring system (TPMS) 

Tyre pressure warning systems (TPWS) use a warning light on the dashboard to alert the driver when a tyre is 
significantly under-inflated. The standard for this warning is to signal the driver when the tyre pressure is 25 
percent below the tyre manufacturer's recommended inflation pressure. Some simpler devices measure 
discrepancies in wheel rotation speed, while more sophisticated systems measure pressure directly. 

Crash types addressed 

Under-inflated tyres reduce handling and braking performance. This means TPWS would have positive effects 
on all loss of control crashes. It would also help prevent or mitigate all crashes where brakes are deployed, 
including rear-end crashes, collisions with stationary objects and intersection crashes. 

Evidence of effectiveness 

US research estimates that TPWS would prevent 124 fatalities and prevent or reduce in severity 8,722 injuries 
each year.35 

DEKRA, a German product safety organisation, estimated that 41 percent of German crashes with physical 
injuries are linked to tyre problems.36  More recent studies tend to focus on benefits to fuel efficiency and tyre 
life from properly inflated tyres. This technology also has the potential for small, but significant environmental 
benefits. 

Tyre under-inflation of 25 percent is considerable, and negative effects on handling and braking will be evident 
with less severely under-inflated tyres. 

Extent of regulation 

After a spate of SUV crashes, the US TREAD Act mandated the roll out of TPWS for all light vehicles by 2007. 
Europe mandated TPWS in 2012 for all new passenger cars (M1). South Korea has also mandated TPWS for 
all new models in 2013 and all new cars in early 2014. Russia, Indonesia, the Philippines, Israel, Malaysia and 
Turkey have also mandated TPWS. 

Extent of fitment 

Unknown, but generally fitted on late model vehicles from countries where this is required.   

Is it able to be retrofitted? 

Yes. Prices of kits depend on the technology used. Reasonably sophisticated kits are available for $250. 

Actions taken to increase uptake 

TPWS is promoted by rightcar.govt.nz  

                                                            
35 National Highway Traffic Safety Administration, “Federal Motor Vehicle Safety Standards Tire Pressure Monitoring 
Systems; Controls and Displays”. Accessed August 29, 2014. 
http://www.nhtsa.gov/cars/rules/rulings/tpmsfinalrule.6/tpmsfinalrule.6.html 
 
36 Freescale, “Freescale Single‐Package Tire Pressure Monitoring System (TPMS)” 
http://cache.freescale.com/files/sensors/doc/white_paper/TPMSWP.pdf 
 (Accessed August 26, 2014) 
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18. Anti-lock braking system (ABS) 

Anti-lock braking systems electronically control braking to ensure a vehicle does not lose traction. This 

prevents skidding, reduces stopping distance, and allows a rider to steer around an obstacle under heavy 

braking. It also overcomes riders’ reluctance to apply full brake force in emergencies, allowing them to come 

to a stop sooner. ABS may operate on the front wheel only or both wheels – sophisticated systems can brake 

both wheels even if only one brake is applied. 

Crash types addressed 

By allowing a motorcycle to be steered to avoid collisions, even while under heavy breaking, ABS addresses 

many crash types, including rear-end and head-on collisions. By encouraging riders to apply full braking force 

in emergencies, ABS is likely to prevent or reduce the harm from all types of crash. 

Evidence of effectiveness 

A German study concluded that in 93 percent of cases where a rider fell off their motorcycle, ABS would have 

avoided or reduced the severity of the crash.37 The study estimated there would be an 8 – 10 percent 

reduction in fatal and severe injuries to motorcycle riders.38 

The US-based Insurance Institute for Highway Safety released a study stating motorcycles with ABS are 37 

percent less likely to be involved in a fatal crash than models without ABS.39 

Extent of regulation 

ABS systems will be mandatory in Europe for motorcycles over 125 cc, from 2016 for new models, and 2017 

for all new motorcycles. 

Extent of fitment 

Increasing on new motorcycles. 

Is it able to be retrofitted? 

Not practically. 

  

                                                            
37 Alexander Sporner & Thomas Kramlich, “Motorcycling Braking and its Influence on Severity of Injury”. Institute for Vehicle Safety, 
Germany. http://www-nrd.nhtsa.dot.gov/pdf/nrd-01/Esv/esv17/Proceed/00168.pdf 
 (Accessed August 27, 2014) 
38 ibid 
39 United States Insurance Institute for Highway Safety, Motorcycles with antilock brakes have fewer fatal crashes and lower insurance 
losses than bikes without antilock”. http://www.iihs.org/iihs/news/desktopnews/motorcycles-with-antilock-brakes-have-fewer-fatal-crashes-
and-lower-insurance-losses-than-bikes-without-antilocks 
 (Accessed August 27, 2014) 
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19. Frontal lighting 

Including Daytime/daylight running lamps/lights (DRLs), conspicuity lights, position lamps 

Special lamps or headlamps can increase the chances of other road users noticing a vehicle. This includes 

lamps or distinctive arrays of lamps that might not currently be permitted. 

Crash types addressed 

Motorcyclists are particularly vulnerable to crashes caused by other road users not noticing them or 

misjudging their speed or position. 

Evidence of effectiveness 

The use of daytime running lights by motorised two-wheelers has reduced visibility-related crashes in several 

countries by between 10 percent and 16 percent.40  In Europe, motorcyclists who use daytime running lights 

have a crash rate that is about 10 percent lower than that of motorcyclists who do not.41 

Recent research suggests that arrays of 3 or 4 DRLs, particularly using distinctive patterns (T or V-shapes) or 

colours (yellow or amber), increase the visibility and conspicuity of motorcycles – also making it easier to 

identify the vehicle and judge its distance and speed. The benefit seems to be due to the extra area 

illuminated, as well as the shape or colour. 

These benefits may be even greater when the lamps are used at night. 

Extent of regulation 

New Zealand requires motorcycles manufactured from 1980 to have headlamp or DRLs on during the day, 

and allows arrays of up to 4 DRLs. DRLs must be fitted so that they cannot be used simultaneously with 

headlamps.  

European standards for day time running lamps for motorcycles exist. Modulating (flashing) lamps are 

permitted in the United States and Canada. New motorcycles are fitted increasingly with headlights which 

come on automatically with ignition. 

Extent of fitment 

As noted above, New Zealand regulation requires motorcycles manufactured from 1980 to use either 

headlights or DRLs during the day. The extent of fitment of dedicated DRLSs, or distinctive DRL arrays is not 

known. 

Is it able to be retrofitted? 

Yes. 

                                                            
40 F.D. Bijleveld, “Effectiveness of daytime motorcycle headlights in the European Union”. Stichting Wetenschappelijk 
Onderzoek Verkeersveiligheid (SWOV) Institute for Road Safety Research, Netherlands. http://www.swov.nl/rapport/R‐
97‐09.pdf 
 (Accessed August 27, 2014) 
41 ibid. 
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20. Helmet safety ratings 

Motorcycle helmets are crash tested to ensure compliance with legal standards, but some organisations also 

rate helmets against higher standards (for example  the Auto-Cycle Union (ACU) silver and gold ratings in the 

UK and Snell certification in the United States). In 2005, the UK’s Transport Research Laboratory proposed 

improved helmet designs, which could potentially be the basis of standards.. 

Crash types addressed 

More detailed helmet safety ratings would provide benefits in all crashes where the rider’s head impacted the 

road surface, their or another vehicle, or any other object. This is a large proportion of motorcycle crashes – 

over 20 percent of non-fatal motorcycle injuries are to the head and neck. More detailed helmet safety ratings 

would also allow riders to make a more informed decision about their own personal protective equipment.  

Evidence of effectiveness 

Motorcycle helmets are the most important piece of motorcycle safety equipment. A 2008 study found that 

helmets reduce the risk of head injury in all crash types by over 70 percent and death by around 40 percent.42 

However different styles of helmet, such as three-quarter, full face, modular or half helmets, offer different 

levels of protection. Of particular note is the fact that 35 percent of all crashes show major impact on the chin-

bar area – an area only protected in full face and modular helmets. Motorcyclists may be unaware of the 

benefits of more protective helmet designs.43 

Extent of regulation 

Most jurisdictions require that helmets meet specified minimum standards (for example, ECE Regulation 22-

05). Higher standards may be required by motorsport organisations regulating competition. Some 

governments create a star system for motorcycle helmets similar to ANCAP star ratings, for example, the 

British Safety Helmet Assessment and Rating Programme (SHARP). There are also non-profit standard 

producers, including the Snell Memorial Foundation. 

Extent of fitment 

In New Zealand, helmets meeting an approved standard are compulsory for all motorcycle riders and 

passengers. 

Is it able to be retrofitted? 

Yes. 

   

                                                            
42 B. Liu et al., “Helmets for preventing injury in motorcycle riders”. The Cochrane Database of Systematic Reviews, 2005, issue 5 in 
“Global status report on road safety 2013: supporting a Decade of Action”, World Health Organization. p18. Accessed 9 July 2014. 
http://www.who.int/violence_injury_prevention/road_safety_status/2013/report/en/ 
 
43Martinus Richter et al.. “Head Injury Mechanisms in Helmet-Protected Motorcyclists: Prospective Multicenter Study”. Trauma and Acute 
Care Study 51 no.5. (2001) 
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21. Traction control 

Decelerometers are used to detect wheelspin and the torque of the motorcycle. 

Crash types addressed 

Traction control when combined with ABS allows a motorcycle to be steered to avoid collisions, even while 

under heavy breaking, Traction control and ABS address many crash types, including rear-end and head-on 

collisions.Traction control and ABS is likely to prevent or reduce the harm from all types of crash.  

Evidence of effectiveness 

It is estimated there would be an 8-10 percent reduction in fatal and severe injuries to motorcycle drivers from 

ABS alone. Traction control is likely to increase the effectiveness, but the degree of benefit is unknown. 

Extent of regulation 

None. 

Extent of fitment 

10-15 percent of new bikes have traction control. 

Is it able to be retrofitted? 

Yes. 
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22. Autonomous emergency braking (AEB) 

Also known as advanced emergency braking system (AEBS), autonomous braking (AB), 

forward collision warning with auto brake 

Autonomous emergency braking (AEB) detects when a frontal collision is imminent and applies the brakes 

automatically to either prevent the collision or reduce its severity. These systems use a variety of technologies 

including radar, V2V C-ITS or video processing, and vary in their effective range, speed and capability. 

Crash types addressed 

AEB is likely to be useful for preventing a wide number of collisions, including rear-end collisions, collisions 

with roadside objects, collisions with stationary vehicles and head-on collisions. More advanced systems may 

also be able to detect and react to active road users such as pedestrians or cyclists.  

Evidence of effectiveness 

Early research indicates significant benefits in the order of a 20-30 percent reduction in crashes. However, 

this effectiveness varies depending on the specific type of system implemented. 44  Systems can be based on 

a variety of technologies including radar or video-based. Systems also vary in their capabilities, for example, 

the range of speeds over which they are effective. 

Extent of regulation 

Level 1 AEB performance requirements were made mandatory in Europe for newly approved vehicle models 

from 1 November 2013 and for all new vehicles from 1 November 2015.  

Extent of fitment 

Very low market penetration at present – well under 1 percent of new vehicles.  

Is it able to be retrofitted? 

 No. 

Actions taken to increase uptake 

AEB is promoted by rightcar.govt.nz 

  

                                                            
44 European New Car Assessment Programme (Euro NCAP), “Autonomous Emergency Braking (AEB)”.  
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23. Blind spot warning system (BSWS) 

Also known as blind spot detection (BSD), blind spot information system (BLIS), blind spot 

intervention system (BSIS), blind spot monitoring (BSM) 

Blind spot warning systems (BSWS) detect vehicles coming up in drivers’ blind spot behind or alongside their 

vehicle. If the drivers’ turn signal is on, it will alert them not to change lanes. 

Crash types addressed 

This system will help prevent crashes cause by drivers entering a heavy vehicle’s blind spots. This is 

particularly valuable for active road users such as cyclists who may attempt to overtake a turning articulated 

vehicle. 

Evidence of effectiveness 

Studies have found that injury claims and property liability claims did decrease with the use of BSWS , 

however the results were not statistically significant. An Australian study identified crash reductions in the 3-

8% range.45 Other studies further indicate that BSWS increase the use of turn signalling, without any negative 

behaviour adaptations being observed. 

Extent of regulation 

No known regulation. 

Standards 

SAE Recommended Practice 2802. 

Extent of fitment 

Unknown. 

Is it able to be retrofitted? 

Yes. Aftermarket kits are available, but installation is quite complicated. 

Actions taken to increase uptake 

BSWS is promoted by rightcar.govt.nz 

  

                                                            
45 Michael Paine, “Heavy Vehicle Object Detection Systems” VicRoads.  
http://www.mpainesyd.com/filechute/paine_hv_object.PDF 
 (Accessed August 27, 2014).    
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24. Electronic brake force distribution (EBD or EBFD) 

Also known as electronic brake force limitation (EBL) 

Electronic brake force distribution (EBD) is an automobile brake technology that automatically varies the 

amount of force applied to each of a vehicle's brakes, based on variables such as road conditions, speed, and 

loading. EBD is always coupled with anti-lock braking systems and can apply more or less braking pressure to 

each wheel in order to maximize stopping power while maintaining control of the vehicle. 

Crash types addressed 

EBD helps to address loss of control crashes, particularly those involving variable surfaces or conditions. 

Evidence of effectiveness 

There are no known studies into the effectiveness of EBD.  It tends to be packaged with ESC/EBA 

technology. 

Extent of regulation 

No known regulation. 

Extent of fitment 

Common in vehicles in New Zealand. 

Is it able to be retrofitted? 

 No. 
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25. Electronic stability control (ESC) 

Also known as active stability control (ASC), Electronic stability program (ESP), dynamic 

stability control (DSC), dynamic stability traction control (DSTC), vehicle stability/swerve 

control (VSC), and many other brand-specific names. 

Electronic stability control (ESC) uses sensors to detect loss of control and automatically applies the brake to 

the relevant wheel to keep the vehicle on the intended path. Many systems include traction control, so can 

also independently apply power to the driven wheels. 

Crash types addressed 

ESC is effective at preventing loss of control crashes, including run off road, vehicle to obstacle and head-on 

crashes where one vehicle has lost control. This is particularly significant in New Zealand as loss of control is 

the leading cause of fatal and injurious crashes in New Zealand. ESC has a particular role to play in 

preventing a ‘jackknife’ crash resulting from an articulated vehicle oversteering, bringing the tractor in to 

contact with the trailer. Furthermore, ESC has a key role to play in reducing the number of heavy vehicle 

crashes that cause the vehicle to roll over. 

Evidence of effectiveness 

Initial estimates suggest that the benefits of ESC equipped heavy vehicles are higher than for passenger 

vehicles and light commercials. National Highway Traffic Safety Administration  research suggests that 

equipping heavy vehicles with ESC could prevent 40–56 percent of ‘untripped’ rollover crashes (ie, not caused 

by a collision) and 14 percent of loss of control crashes.46 US research suggests that two thirds of heavy 

vehicle deaths are a result of rollover crashes. 

Extent of regulation 

Mandated for all new and used light passenger and commercial vehicles entering the New Zealand fleet over 

2015 to 2020. 

NHTSA 49 CFR Part 571 (2012) mandated the requirement for ESC to be fitted to articulated vehicles and 

certain busses over 11,793Kg in the United States. 

UNECE Regulation 13 (2007) mandates the requirement for ESC to be fitted to heavy vehicles in Europe. 

Australian Road Transport Suppliers Association (ARTSA) has been lobbying for compulsory fitment of ESC 

to heavy vehicles in Australia, calling it “the single most significant safety solution for heavy vehicles in the last 

20 years”.47 

                                                            
46 United States National Highway Traffic Safety Administration, “Federal Motor Vehicle Safety Standards; 
Electronic Stability Control Systems for Heavy Vehicles” (Accessed August 27, 2014) 
http://www.nhtsa.gov/staticfiles/nvs/pdf/136_Hvy_Veh_ESC_NPRM.pdf 
 
47 Australian Road Transport Suppliers Association. “Electronic stability control ‐ why we need it now”. Accessed July 10, 
2014. Http://www.artsa.com.au/pages/2014/esc 
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Extent of fitment 

Unknown. 

Is it able to be retrofitted? 

Yes. The high value of some heavy vehicles means that, although very expensive, retrofitting may sometimes 

be practical. For example, Australia is moving to require ESC for the transport of hazardous goods, and it is 

apparently expected that specialised vehicles, such as tankers, may be retrofitted. 

Actions taken to increase uptake 

None. 
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26. Lane departure warning systems (LDWS) 

Lane departure warning systems (LDWS) are systems which warn a driver when a vehicle begins to move out 

of its lane on a motorway, unless an indicator has been activated. The warnings come in the form of lights, 

warning sounds or haptic feedback through the steering wheel (a sensation similar to driving over a rumble 

strip). LDWS use a variety of image processing technologies to detect the lane markings. 

Crash types addressed 

LDWS primarily addresses crashes where a driver drifts out of their lane due to inattention or fatigue, where 

they may come into contact with other vehicles. It may be less useful in New Zealand than European 

countries or the United States due to our relatively small motorway network. 

Evidence of effectiveness 

Studies estimate that lane departure warning and control systems have the potential to reduce head-on 

collisions and run off road crashes by around 25 percent.48 A German analysis, assuming a 70 percent market 

penetration, estimated that it could reduce overall crashes by 2.9 percent.49 

Extent of regulation 

A European regulation published on 31 July 2009 mandated the fitment of lane departure warning systems to 

heavy vehicle classes M2, M3, N2 and N3 vehicles for new type approval on 1 November 2013 and all new 

vehicles on 1 November 2015. 

Standards 

ISO 17361 

Extent of fitment 

Very low market penetration at present – well under 1 percent of new heavy vehicles. Is it able to be 

retrofitted? 

Yes. 

Actions taken to increase uptake 

LDWS are promoted by rightcar.govt.nz 

 

   

                                                            
48 eSafety Forum, “Final Report and Recommendations of the Implementation Road Map Working Group”, citing Abele 
et al (2004). Exploratory Study on the potential socio‐economic impact of the introduction of Intelligent Safety Systems 
in Road Vehicles. SEiSS. VDI/VDE Innovation + Technik GmbH and Institute for Transport Economics at the University of 
Cologne.  
49 ibid. 
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27. Lane keep assist (LKA) 

Lane keep assist systems (LKA) are similar to LDWS, but with active steering to keep the vehicle within the 

lane. LKA also uses a variety of image processing technologies to detect the lane markings. 

Crash types addressed 

LDWS primarily addresses crashes where a driver drifts out of their lane due to inattention or fatigue, where 

they may come into contact with other vehicles. It may be less useful in New Zealand than European 

countries or the United States due to our relatively small motorway network. 

Evidence of effectiveness 

One study estimated that if this system reached 70 percent market penetration, 25 per cent of injury off-path 

crashes would be affected, which would reduce these types of crashes by 17.5 percent. LKA was also found 

to reduce lane departures, and reduce the mean duration of the lane departures.50 Drivers were also more 

likely to signal their lane changes when this system was active.  

Extent of regulation 

Not mandated. 

Standards 

ISO 11270 

Extent of fitment 

Uptake in  new vehicles is increasing. 

Is it able to be retrofitted? 

No. 

Actions taken to increase uptake 

LKA is promoted by rightcar.govt.nz 
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28. Roll stability control 

An active vehicle safety system that automatically intervenes if a high rollover risk is detected while driving. If 

a rollover threat is occurring, the system intervenes. 

Crash types addressed 

Roll over of heavy vehicles, often as a result of excessive speed. 

Evidence of effectiveness 

RSC is an advanced form of ESC. National Highway Traffic Safety Administration (NHTSA) research 

suggests that equipping heavy vehicles with ESC could prevent 40 – 56 per cent of ‘untripped’ rollover 

crashes and 14 percent of loss of control crashes. US research suggests that 2/3 of heavy vehicle deaths are 

a result of rollover crashes. 

The benefits of RSC are likely to be higher. 

Extent of regulation 

RSC is a requirement for trailers towed by 50 max permitted trucks in NZ. 

Extent of fitment 

Fitted on most new trailers. 

Is it able to be retrofitted? 

Yes. 

Actions taken to increase uptake 

Driver training and promotion. 
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29. Speed limiters 

Limits vehicle speeds to prescribed limits. 

Crash types addressed 

Rollovers and nose to tail crashes. 

Evidence of effectiveness 

The Federal Motor Carrier Safety Administration (FMCSA) in the US determined that trucks equipped with 

speed control devices have a 50 percent lower crash rate compared to trucks not equipped with them.  

Extent of regulation 

In the UK a speed limiter must be fitted on: 

 vehicles with more than 8 passenger seats,  

 goods vehicles with a maximum laden weight of more than 3.5 tonnes 

The United States is currently considering options to introduce speed limiters. 

Extent of fitment 

Unknown. Unlikely to be high, although some new vehicles from Europe are coming out with them as 

standard technology. 

Is it able to be retrofitted? 

Yes. 

Actions taken to increase uptake 

Promotion of safety benefits. 
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30. Under-run protection device 

Under-run protection devices are fitted to the side, front or rear of a heavy vehicle to prevent motorists and 

cyclists running under a truck in an crash. This prevents these road users for becoming jammed between the 

road surface and the heavy vehicle or overrun by the heavy vehicle’s wheels. 

Crash types addressed 

Under-run protection addresses crashes involving a collision between a light vehicle and a heavy vehicle, or a 

heavy vehicle and an active road user, such as a cyclist. In particular, under-run protection devices prevent 

the height mismatch when a light vehicle such as a car collides with a heavy vehicle such as a truck. The 

body of the car can go under the truck, with its upper part contacting the bottom of the truck. The occupants of 

the car are very vulnerable to injury. If a car instead contacts an under-run barrier, the structure of the car and 

passive safety measures such as airbags offer some protection. 

Evidence of effectiveness 

 An Australian study has found that heavy vehicles without under-run protection “significantly increase the 

chances of intrusion of parts of the heavy vehicle into the passenger space”.51 

Extent of regulation 

European regulations mandate rear under-run devices on all heavy vehicles greater than 3.5 tonnes  and all 

trailers  over 1020 kg. 

Standards: 

UN-ECE R58; UN-ECE R73; UN-ECE R93; and USFMV Standard 223 & 224 

EU Directive 221/1970; and EU Directive 490/1979 

Extent of fitment 

Under-run protections is fitted on some heavy vehicle models by manufacturers such as Scania, Mercedes 

and Vawdrey. 

Is it able to be retrofitted? 

Yes. 

Actions taken to increase uptake 

The NZ Transport Agency’s  “Safety tips for cyclists and truck and bus drivers”52 suggests heavy vehicle users 

consider fitting under-run side protection devices. 

                                                            
51 John, Lambert & George Rechnitzer. “Review of Truck Safety: Stage 1: Front, Side and Rear Underrun Protection”. 
Monash University Accident Research Centre. (Accessed August 27, 2014). 
Http://monashglobal.org/miri/research/reports/muarc194.pdf 
 
52 http://www.nzta.govt.nz/resources/safety‐tips‐cyclists‐truck‐bus/ 
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Environmental standards and technologies 

31. Vehicle exhaust emissions standards 

The four major standard setting jurisdictions (United States, Europe, Australia and Japan) have been setting 

ever lower limits for specified emissions from vehicles. New Zealand applies these standards, according to 

fuel type and vehicle weight, and also according to whether the vehicle was imported new or used.  There are 

now only a small number of known emission standards for which New Zealand does not have a planned 

introduction date. 

Evidence of effectiveness 

Emissions standards limiting the output of exhaust gases that are harmful to people’s health have been very 

effective at reducing some types of emissions, especially carbon monoxide from petrol vehicles. However, 

emission standards have been less effective at reducing other gases, such as oxides of nitrogen (nox) and 

fine particulates (PM10) from diesel vehicles.  

It is difficult to estimate the benefits of reduced health or social costs from New Zealand adopting stricter 

emission standards. Most monitoring data shows measured levels of emissions have reduced or plateaued 

despite increasing vehicle numbers since emissions standards were applied in New Zealand. 

Extent of regulation 

The vehicle exhaust emissions standards set by the United States, Europe, Japan or Australia are enforced in 

most jurisdictions. Emissions standards are specified by fuel type (petrol or diesel) and vehicle weight (light or 

heavy). In New Zealand, they are further broken down by import status (new or used). In practice, standards 

from Europe and Australia are most relevant for new vehicles, and Japanese standards for used vehicles. 

The most important standards not yet implemented in New Zealand are Euro 6/VI for all new vehicles and 

Japan 09 for used diesel vehicles. 

The Euro 6/VI standards and their equivalents from the United States and Japan will be important to ensure 

air quality improves, especially given the growth in heavy vehicle travel expected in coming decades. 

Extent of fitment 

All vehicles entering the New Zealand fleet meet minimum emissions standards.  Without further regulation it 

is unlikely manufacturers would introduce cleaner petrol and diesel vehicles, unless consumer demand shifts. 

Is it able to be retrofitted? 

Retrofit of emissions control technology is possible, and is relatively common in Europe where low emissions 

zones have encouraged this. However, it is difficult for New Zealand officials to assess the adequacy of 

retrofitted emissions controls.  
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32. Vehicle fuel economy standards 

Vehicle fuel economy standards usually specify levels of CO2 emissions per km for specific classes of 

vehicles, or in some cases, specific corporate averages a vehicle manufacturer’s entire range must meet. 

There are significant variations in legislated approaches in different jurisdictions. Some jurisdictions combine 

legislated targets for manufacturers with financial incentives for purchase of efficient vehicles (or disincentives 

for inefficient vehicles). There are no links to the vehicle exhaust emissions standards discussed above as it is 

not possible to treat CO2 emissions in a vehicle’s exhaust. 

Evidence of effectiveness 

Where they have been implemented, mandatory fuel economy standards have clearly altered purchasing 

patterns towards more fuel efficient vehicles. Whether mandatory vehicle fuel economy standards have 

reduced on-road CO2 emissions is less clear. 

Reductions in CO2 are not being realised at the same rate as models would predict. Partly this seems to 

reflect the effect of external variables such as increased congestion and slow fleet turnover. It appears that 

benefits from standards are likely to be seen over much longer time fames than originally expected. 

Extent of regulation 

With the notable exception of Australia, virtually all developed countries have implemented some form of 

legislated requirement to improve the fuel economy of vehicles entering their fleets 

Vehicle fuel economy standards do not specify what technologies should be used. There are many possible 

technologies and strategies to reduce CO2 emissions. 

Is it able to be retrofitted? 

No. 
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33. Fleet management systems standard (FMS) 

Fleet management system standard (FMS) is a voluntary industry standard developed by the main European 

heavy vehicle manufacturers. The standard allows data collected from a truck’s electronic sensors to be made 

available for telematics applications. The data that can be accessed using common protocols under the 

standard includes information on fuel consumption, vehicle speed and brake application. 

Evidence of effectiveness 

The FMS standard is widely used in Europe by telematics providers (such as TomTom and Navman) to 

connect to vehicles’ onboard sensors and so gain accurate information to enable fleet management. It also 

enables third-party software for tasks such as safe and fuel efficient driving.  

Extent of regulation 

The standard is not mandated anywhere but is a voluntary industry standard. The reluctance of most 

Japanese manufacturers to adopt the standard (or even fit some of the sensors) makes it more difficult for 

New Zealand to benefit from the opportunities it offers for safer and more fuel efficient driving. The lack of 

international recognition would also make it more difficult for New Zealand to make the standard mandatory. 

Extent of fitment 

Most European-built heavy vehicles comply with the standard, but it is not used by Japanese manufacturers.  

Actions taken to increase uptake 

A number of larger fleet operators are installing FMS’s, primarily because of new health and safety legislation, 

to protect their drivers from accidents, with consequent reductions in fuel use of around 1.5 percent53. The NZ 

Transport Agency encourages the use of fleet management systems, and many fleet operators have 

recognised the benefits of vehicle telematics. 

  

                                                            
53 https://www.tc.gc.ca/eng/motorvehiclesafety/tp‐tp14808‐menu‐370.htm 
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34. Predictive power train control 

Predictive power train control is a system which uses GNSS (satellite-based) navigation and electronic maps 

of road topography to select the most efficient gear for fuel savings. 

Evidence of effectiveness 

A European study suggests fuel savings of 4 percent are possible for heavy vehicles using this technology.54 

Benefits may be higher in New Zealand as we have relatively fewer motorways for inter-city travel, and more 

narrow, windy and hilly single carriageways. However this technology is unlikely to be effective in New 

Zealand without upgrades to our GNSS data. 

Extent of regulation 

None known. 

Extent of fitment 

Fitted to some high end Mercedes trucks.  

Is it able to be retrofitted? 

No. 

Actions taken to increase uptake 

No action has been taken to encourage this technology in New Zealand. However, it offers direct savings to 

fleet operators. 

  

                                                            
54 Daimler, “Predictive Powertrain Control for buses – clever cruise control helps touring coaches to save fuel”. 
(Accessed August 27, 2014). http://media.daimler.com/dcmedia/0‐921‐911857‐1‐1678640‐1‐0‐1‐0‐0‐0‐0‐0‐0‐1‐0‐0‐0‐0‐
0.html 
 



56 

Bibliography 

Anderson, Robert, Samuel Doecke, James Mackenzie, & Giulio Ponte. “Potential Benefits of Autonomous 

Emergency Braking Based on In-Depth Crash Reconstruction and Simulation” Centre for Automotive 

Safety Research The University of Adelaide. Accessed July 10, 2014. http://www-

nrd.nhtsa.dot.gov/pdf/esv/esv23/23ESV-000152.PDF 

Australian Road Transport Suppliers Association. “Electronic stability control - why we need it now”. Accessed 

July 10, 2014. http://www.artsa.com.au/pages/2014/esc 

Bayly, Megan, Brian Fildes, Michael Regan, & Kristie Young. “Review of crash effectiveness of Intelligent 

Transport Systems” Traffic Accident Causation in Europe. Accessed July 10, 2014. http://www.trace-

project.org/publication/archives/trace-wp4-wp6-d4-1-1-d6-2.pdf  

Bijleveld, F.D.  “Effectiveness of daytime motorcycle headlights in the European Union”. Stichting 

Wetenschappelijk Onderzoek Verkeersveiligheid (SWOV) Institute for Road Safety Research, 

Netherlands. Accessed August 27, 2014. http://www.swov.nl/rapport/R-97-09.pdf  

Chen, H, L Cao & DB Logan, “Investigation into the effect of an intersection crash warning system on driving 

performance in a simulator”. Traffic Injury Prevention. 12 No.5. 2011:529-537. 

Angelo D’Elia, Jim Scully & Stuart Newstead, “Evaluation of Vehicle Side Airbag System Effectiveness”. 

Monash University Accident Research Centre. Accessed August 26, 2014. 

http://www.monash.edu.au/miri/research/reports/muarc312.pdf  

Daimler. “Predictive Powertrain Control for buses – clever cruise control helps touring coaches to save fuel”. 

Accessed August 27, 2014. http://media.daimler.com/dcmedia/0-921-911857-1-1678640-1-0-1-0-0-0-

0-0-0-1-0-0-0-0-0.html 

Der GSM-Schutzengel (The GSM Guardian Angel). “Overview”. Accessed July 10, 2014. http://gsm-

schutzengel.de/ 

Doecke, S, JE Woolley, “Cost Benefit Analysis of Intelligent Speed Assist”. Centre for Automotive Safety 

Research Australia. Accessed July 10, 2014. 

http://s3.amazonaws.com/zanran_storage/www.tca.gov.au/contentpages/2505989266.pdf 

Elvik, Rune, Peter Christensen & Svenn Fjeld Olsen. “Daytime running lights: A systematic review of effects 
on road safety” Transportøkonomisk institutt. 
http://ec.europa.eu/transport/roadsafety_library/publications/IR2_report3_ver_oct_2004.pdf. Accessed 
August 25, 2014  

eSafety Forum, “Final Report and Recommendations of the Implementation Road Map Working Group” 
http://www.esafetysupport.info/download/ecall_toolbox/Final_Report_181005.pdf (Accessed August 
26, 2014). 

European Commission. “Commission welcomes Parliament vote on decreasing vehicle noise”. Accessed July 

18, 2014. http://europa.eu/rapid/press-release_IP-14-363_en.htm 



57 

--------, “Daytime Running Lights, Deliverable 3: final Report)”. 
http://ec.europa.eu/transport/roadsafety_library/publications/DRL_Final_Report_Oct_2004.pdf. 
Accessed August 25, 2014 

European New Car Assessment Programme (Euro NCAP). “Autonomous Emergency Braking (AEB)”. 

Accessed July 18, 2014. http://www.euroncap.com/results/aeb.aspx 

European Road Safety Observatory, “eCall” Accessed September 1, 2014. 
http://ec.europa.eu/transport/wcm/road_safety/erso/knowledge/Content/04_esave/ecall.htm 

Freescale, “Freescale Single-Package Tire Pressure Monitoring System (TPMS)” 
http://cache.freescale.com/files/sensors/doc/white_paper/TPMSWP.pdf (Accessed August 26, 2014) 

Insurance Institute for Highway Safety. “Preventing driveway tragedies: Rear cameras help drivers see behind 

them” Status Report, Vol. 49, No. 2. 2014. Accessed July 10, 2014. 

http://www.iihs.org/iihs/sr/statusreport/article/49/2/1  

Knight, I, B Sexton, R Bartlett, T Barlow, S Latham & I McCrae. .  “Daytime Running Lights (DRL): A review of 
the reports from the European Commission”. European Commission. 
http://ec.europa.eu/transport/road_safety/vehicles/doc/consultations/drl_trl.pdf. Accessed August 25, 
2014. 

 
Laia, Frank, Oliver Carstena & Fergus Tateb, “How much benefit does Intelligent Speed Adaptation deliver: 

An analysis of its potential contribution to safety and environment”. Accident Analysis and Prevention. 

48 no.1 2012: 63-72. 

Lambert, John, & George Rechnitzer. “Review of Truck Safety: Stage 1: Front, Side and Rear Underrun 

Protection”. Monash University Accident Research Centre. Accessed August 27, 2014. 

http://monashglobal.org/miri/research/reports/muarc194.pdf  

Liel, Anders, Anders Kullgren, Maria Krafft & Claes Tingvall. “Intelligent Seatbelt Reminders: Do They Change 

Driver Seat Belt Use in Europe”. Accessed August 29, 2014. http://www-

nrd.nhtsa.dot.gov/pdf/esv/esv20/07-0388-O.pdf 

Lind, G., E. Lindqvist, and S. Persson. "Short descriptions of ITS safety applications and their potential safety 

benefits”. Stratega and Transek. Appendix version 1 (2003): 2003-12. 

Liu, BC, R Ivers, R Norton, S Boufous, S Blows, & SK Lo. “Helmets for preventing injury in motorcycle riders”. 

Cochrane Database of Systematic Reviews 1 no.1 2008, in World Health Organization. “Global status 

report on road safety 2013: supporting a Decade of Action”. P18. Accessed July 9, 2014. 

http://www.who.int/violence_injury_prevention/road_safety_status/2013/report/en/ 

Liu, Sara, Jenny Oxley, Bruce Corben & Kristie Young. “Velocity Series Discussion Paper 4: Factors 
Influencing Travel Speed”. Monash University Accident Research Centre. 
http://www.monash.edu.au/miri/research/reports/muarc308.pdf Accessed August 26, 2014. 

National Highway Traffic Safety Administration. “Motorcycle Crashes Causes and Outcomes: Pilot Study”. 

Accessed July 10, 2014. http://www.nhtsa.gov/staticfiles/nti/pdf/811280.pdf 

New South Wales Centre for Road Safety, “Results of the NSW Intelligent Speed Adaptation Trial 



58 

Effects on Road Safety Attitudes, Behaviours And Speeding” 
http://www.rms.nsw.gov.au/roadsafety/downloads/isa_trial/isa_trial_final_results.pdf Accessed August 
26, 2014. 

Mellor, Andrew & Vincent stclair. “Advanced Motorcycle Helmets”. National Highway Traffic Safety 

Administration. Accessed July 10, 2014. http://www-nrd.nhtsa.dot.gov/pdf/esv/esv19/05-0329-O.pdf 

Ministry of Transport of New Zealand: Te Manatū Waka. “Electronic Stability Control” Accessed July 10, 2014. 

http://www.transport.govt.nz/land/electronic-stability-control/ 

-------- “Safer Journeys: New Zealand’s Road Safety Strategy 2010-2020”. Accessed July 10, 2014. 

Http://www.saferjourneys.govt.nz/assets/Uploads/saferjourneystrategy.pdf  

National Highway Traffic Safety Administration. “U.S. Department of Transportation Proposes New Minimum 

Sound Requirements for Hybrid and Electric Vehicles”. Accessed July 18, 2014. 

http://www.nhtsa.gov/About+NHTSA/Press+Releases/DOT+Proposes+New+Minimum+Sound+Requi

rements+for+Hybrid+and+Electric+Vehicles 

-------- “Federal Motor Vehicle Safety Standards; Electronic Stability Control Systems for Heavy Vehicles” 

(Accessed August 27, 2014) http://www.nhtsa.gov/staticfiles/nvs/pdf/136_Hvy_Veh_ESC_NPRM.pdf 

-------- “Federal Motor Vehicle Safety Standards Tire Pressure Monitoring Systems; Controls and Displays”. 

Accessed August 29, 2014. 

http://www.nhtsa.gov/cars/rules/rulings/tpmsfinalrule.6/tpmsfinalrule.6.html 

New Zealand Government. “Intelligent Transport Systems Technology Action Plan 2014-2018” Accessed July 

10, 2014. http://www.transport.govt.nz/assets/Uploads/Our-Work/Documents/Intelligent-Transport-

Systems-Technology-Action-plan-June-2014.pdf 

-------- “Safer Journeys Action Plan (2013-2015)” Accessed July 10, 2014. 

http://www.saferjourneys.govt.nz/assets/Uploads/Safer-Journeys-Action-plan-2013-2015.pdf 

New Zealand Transport Agency. “Protection Systems During a Crash”. Rightcar. Accessed July 18, 2014. 

http://rightcar.govt.nz/protection-during-a-crash.html 

-------- “Road Safety Recommendations”. Rightcar. Accessed July 18, 2014. http://rightcar.govt.nz/see-and-be-

seen.html 

-------- “Staying in Control”. Rightcar. Accessed July 18, 2014. http://rightcar.govt.nz/staying-in-control.html 

-------- “Vehicle Safety Systems”. Rightcar. Accessed July 18, 2014. http://rightcar.govt.nz/reinforcing-good-

driving.html 

Organisation for Economic Co-operation and Development, Road Safety Impacts of New Technologies OECD 

Publishing, Paris: 2003.  

Paine, Michael. “Heavy Vehicle Object Detection Systems” VicRoads.  

http://www.mpainesyd.com/filechute/paine_hv_object.PDF (Accessed August 27, 2014).   



59 

Paine, Michael, & Christopher G. Coxon. “Assessment of Pedestrian Protection Afforded by Vehicles in 

Australia”. Paper Presented at Impact Biomechanics & Neck Injury 2000. Sydney, March 2000. 

Accessed July 10, 2014. http://users.tpg.com.au/mpaine/ped_veh.html  

Richter, Martinus Dietmar Otte, Uwe Lehmann, Bryan Chinn, Erich Schuller, David Doyle, Kate Sturrock, 

Christian Krettek. “Head Injury Mechanisms in Helmet-Protected Motorcyclists: Prospective 

Multicenter Study”. Trauma and Acute Care Study 51 no.5. 2001: 949-958 

Safekids Aotearoa. “Home Driveway Run Over Injury”. Accessed July 10, 2014. 

http://www.safekids.org.nz/index.php/page/43 

Sporner, Alexander. “Passive Sicherheit auch auf dem Motorrad - Möglichkeiten durch den Airbag (Passive 

safety on a motorcycle - opportunities of the airbag)”. Paper presented at vehicle airbag symposium, 

Essen, 23-24 March 2000.  

Sporner, Alexander & Thomas Kramlich, “Motorcycling Braking and its Influence on Severity of Injury”. 

Institute for Vehicle Safety, Germany. http://www-nrd.nhtsa.dot.gov/pdf/nrd-

01/Esv/esv17/Proceed/00168.pdf Accessed August 27, 2014. 

United Kingdom Department of the Environment, Transport and the Regions, “Road Safety Strategy: Current 

Problems and Future Options”. Government Report. 1997. 

United States Federal Highway Administration, “Effectiveness and Acceptance of Enhanced Seat Belt 

Reminder Systems: Characteristics of Optimal Reminder Systems: Final Report” 

http://www.nhtsa.gov/DOT/NHTSA/NRD/Multimedia/PDFs/Human%20Factors/Reducing%20Unsafe%

20behaviors/811097.pdf Accessed August 26, 2014 

--------“The Effects of In-Vehicle and Infrastructure-Based Collision Warnings at Signalized Intersections”. 

http://www.fhwa.dot.gov/publications/research/safety/09049/09049.pdf Accessed August 26, 2014. 

United States Insurance Institute for Highway Safety. Motorcycles with antilock brakes have fewer fatal 

crashes and lower insurance losses than bikes without antilock”. 

http://www.iihs.org/iihs/news/desktopnews/motorcycles-with-antilock-brakes-have-fewer-fatal-crashes-

and-lower-insurance-losses-than-bikes-without-antilocks (Accessed August 27, 2014) 

--------“Preventing driveway tragedies: Rear cameras help drivers see behind them”. 

http://www.iihs.org/iihs/sr/statusreport/article/49/2/1 Accessed August 26, 2014.  

Vincent, Alex, Ian Noy, Andrew Laing. “Behavioural Adaptation to Fatigue Waning Systems”. Transport 

Canada. Accessed July 10, 2014. http://www-nrd.nhtsa.dot.gov/pdf/Esv/esv16/98S2P21.PDF  

   



60 

Appendix A 

Description of relevant international standards 

1. Australian Design Rules (ADRs) 

The Australian Design Rules (ADRs) are national standards for vehicle safety, anti-theft and emissions. The 

ADRs are generally performance based and cover issues such as occupant protection, structures, lighting, 

noise, engine exhaust emissions, braking and a range of miscellaneous items. 

The current standards, the Third Edition ADRs, are administered by the Australian government under the 

Motor Vehicle Standards Act 1989. The Act requires all road vehicles, whether they are newly manufactured 

in Australia or are imported as new or second-hand vehicles, to comply with the relevant ADRs at the time of 

manufacture and supply to the Australian market. When a road vehicle is first used on Australian roads the 

relevant state or territory government’s legislation generally requires that it continue to comply with the 

relevant ADRss as at the time of manufacture. 

2. CEN 

CEN, the European Committee for Standardisation, is an association that brings together the National 

Standardisation bodies of 33 European countries. 

CEN is one of three European Standardisation Organizations (together with  European Committee for 

Electrotechnical Standardization (CENELEC) and European Telecommunications Standards Institute (ETSI) ) 

that have been officially recognized by the European Union and by the European Free Trade Association 

(EFTA) as being responsible for developing and defining voluntary standards at a European level. 

3. Federal Motor Vehicle Safety Standards (FMVSS) 

The Federal Motor Vehicle Safety Standards are US federal regulations specifying design, construction, 

performance, and durability requirements for motor vehicles and regulated safety-related components, 

systems, and design features. They are the US counterpart to the UN Regulations developed by the World 

Forum for Harmonization of Vehicle Regulations (WP 29). WP 29 is recognised to varying degrees by most 

countries except the United States. Canada has a system of analogous rules called Canada Motor Vehicle 

Safety Standards (CMVSS), which overlap substantially but not completely in content and structure with the 

FMVSS. The FMVSS/CMVSS requirements differ significantly from the international UN requirements, so 

private importation into the United States of vehicles not originally manufactured for the United States market 

is difficult or impossible. 

FMVSS are developed and enforced by the National Highway Traffic Safety Administration (NHTSA). 

4. ISO Standards  

ISO standards are produced by the International Organization for Standardisation. The standards provide 

requirements, specifications, guidelines and characteristics that can be used to ensure that materials, 

products, processes and services are fit for their purpose.  
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The ISO standards are voluntary and ISO doesn’t regulate or legislate, however a number of ISO standards 

have been adopted in some countries as part of their regulatory framework.  

ISO standards are sometimes written by a joint technical committee with the International Electrotechnical 

Commission (IEC) or the American Society for Testing and Materials (ASTM). When this is the case, ISO’s 

will be formatted to show this. For example: ISO/IEC JTC1. 

5. Society of Automotive Engineers (SAE) International  

SAE International provides a forum for companies, government agencies, research institutions and 

consultants to devise technical standards and recommended practices for the design, construction, and 

characteristics of motor vehicle components. SAE documents do not carry any legal force, but are in some 

cases referenced by the US National Highway Traffic Safety Administration (NHTSA) and Transport Canada 

in those agencies' vehicle regulations. Outside North America, SAE documents are generally not a primary 

source of technical provisions in vehicle regulations; the United Nations' World Forum for Harmonization of 

Vehicle Regulations includes expert working parties to devise technical prescriptions. Ongoing harmonisation 

efforts seek to bridge gaps between North American SAE technical prescriptions and the UN standards in use 

outside North America. 

SAE publishes more than 1,600 technical standards and recommended practices for passenger cars and 

other road going vehicles. These provide industry references for measurement of engine power, motor oil 

classification, tool and fastener sizes, and onboard diagnostic connectors and codes. SAE also publishes 

standards and recommended practices for headlamps and other vehicular lighting, brakes, automatic 

transmission fluid, communication networks, electric vehicle charging systems, vehicle ergonomics, and 

numerous other aspects of vehicle design, construction, performance, and durability. 

6. World Forum for Harmonisation of Vehicle Regulations (WP 29) 

The forum was first established in 1952 as the UN working party on the construction of vehicles. In March 

2000 it became the ‘World Forum for Harmonisation of Vehicle Regulations’ (WP 29). WP.29 works on 

regulations (formally called UNECE Regulations now called UN Regulations) which cover vehicle safety, 

environmental protection, energy efficiency and theft resistance. WP.29 currently administers three UN 

agreements – two of which New Zealand is a signatory to. 

The 1958 Agreement 

Under this agreement participating countries agree a common set of technical prescriptions and protocols for 

type approval of vehicles and components. Each contracting party’s type approvals are recognised by all 

other contracting parties. 

Most countries, even if not a contracting party, recognise the UN Regulations and either mirror the UN 

regulations content in their own national requirements or permit the import and registration of UN type 

approved vehicles, or both (except for the United States, which has its own Federal Motor Vehicle Safety 

Standards, and Canada, which has the Canada Motor Vehicle Safety Standards). 
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The agreement recognises self-certification as an alternative to type approval and, therefore, does not 

preclude those countries whose rules and regulations are implemented through self certification from 

becoming contracting parties. 

As at 2012, there are 128 UN Regulations appended to the agreement. 

The 1998 Agreement 

The 1998 agreement runs parallel to the 1958 agreement and addresses the issue of non-signatory countries 

to the 1958 agreement, which follow a system of self certification, for example, the United States and Canada. 

The 1998 agreement establishes a process through which countries can jointly develop UN Global Technical 

Regulations (GTRs) for vehicles and their components. A contracting party to the 1998 agreement can adopt 

any GTR. 
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Appendix B 

Assessment of technologies 

An assessment has been made of each of the technologies in the Map, on fitment potential, retrofitting cost, and whether it is mandated in jurisdictions of 
vehicle manufacture. Based on these criteria recommendations are made as to whether the technology should be investigated further for mandating, 
promoting or incentivising. The incentive could potentially be through decreased ACC levies if vehicles have particulary technologies, such as ABS on 
motorcycles. 

Map ref # Technology Fitment 
(Potential 
imports) 

Retrofitting 
cost 
 

Mandated 
 

Investigate 

H/M/L 
 

H/M/L Japan/ 
Europe/ US 

Promotion Mandating Incentivising 

 Light passenger and commercial vehicles 
1.  Acoustic vehicle 

alerting systems 
L L  

($200) 
No    

2.  Autonomous 
emergency 
braking 

M No Europe 
 

√   

3.  Autonomous 
emergency 
contact systems 
(ecall) 

M L  
($200) 

Europe 
 

   

4.  Daytime running 
lamps 

M L  
($200) 

Europe √   

5.  Emergency stop 
signal 

M Unknown None    
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Map ref # Technology Fitment 
(Potential 
imports) 

Retrofitting 
cost 
 

Mandated 
 

Investigate 

H/M/L 
 

H/M/L Japan/ 
Europe/ US 

Promotion Mandating Incentivising 

6.  Fatigue warning 
system 

Unknown Unknown None    

7.  Intelligent speed 
adaptation 

Unknown M None √   

8.  Intersection 
collision warning 
system 

Unknown Unknown None    

9.  Lane departure 
warning system 

L M 
($1500) 

 √   

10.  Lane keep assist L No None    

11.  Pedestrian 
impact standards 

L No None    

12.  Pole side impact 
standards 

M No None 
(Req’d for 
ANCAP 5 star 
rating) 

 √  

13.  Reverse backup 
camera 

H L 
($50) 

US required by 
2018 

√   

14.  Seatbelt 
reminder 

H Unknown 
 
 
 

None    

15.  Side curtain 
airbags 

H No Europe 
(Mandated in 
UK) 

 √  

16.  Three point 
centre seatbelts 

H L None  √  
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Map ref # Technology Fitment 
(Potential 
imports) 

Retrofitting 
cost 
 

Mandated 
 

Investigate 

H/M/L 
 

H/M/L Japan/ 
Europe/ US 

Promotion Mandating Incentivising 

17.  Tyre pressure 
warning system 

M L 
($250) 

US and Europe √   

 Motorcycles and mopeds 
18.  Anti-lock braking 

system 
M H Europe  √  

19.  Frontal lighting H L None 
Europe/ US have 
standards 

   

20.  Helmet rating 
systems 

H L None 
Minimum 
standards in 
most jurisdictions

 √  

21.  Traction control  M L None   √ 

 Heavy vehicles 
22.  Autonomous 

emergency 
braking 

L No Europe   √ 

23.  Blind spot 
warning system 

L H None √   

24.  Electronic brake 
force distribution 

H No None    

25.  Electronic 
stability control 

M H US/ Europe  √  

26.  Lane departure 
warning system 

L H Europe    

27.  Lane keep assist L No None √   
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Map ref # Technology Fitment 
(Potential 
imports) 

Retrofitting 
cost 
 

Mandated 
 

Investigate 

H/M/L 
 

H/M/L Japan/ 
Europe/ US 

Promotion Mandating Incentivising 

28.  Roll stability 
control  

H M None 
Req’d for 50 max 
trucks in NZ 

  √ 

29.  Speed limiters  M L UK/ US pending    

30.  Under-run 
protection 
system 

L H Europe  √  

 Efficiency 
31.  Vehicle exhaust 

emissions 
standards 

H No Europe/ US/ 
Japan 

 √  

32.  Vehicle fuel 
economy 
standards 

H No Europe/ US/ 
Japan 

 √  

33.  Fleet 
management 
systems 
standards 

L No None 
Voluntary in 
Europe 

√   

34.  Predictive power 
train control 

L No None    

 


