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Thought Leadership: 
Emerging Technologies: Sustainability and Road Safety

Technology is evolving faster than ever, in fact it’s often cited 
that the rate of evolution of technology itself is accelerating. 
The digital era has seen connectivity inside and between 
adjacent industries skyrocketing, allowing innovation and 
progress at newfound velocity. What might be a slow-
moving, uninteresting technology in one arena may be 
cross-pollinated across to a completely different sector and 
become a major disrupting force. One clear example of this 
might be Uber: a unique combination of taxis and trading-
post style odd job employment, enabled by location-based 
apps, that has become perhaps the most dramatic sign of 
change in the transport industry. 

We’ve seen this cross-integration happen slowly in 
automobiles where development of video cameras, artificial 
intelligence, lasers, radar, electrical engineering, and 
computation have now all morphed into computer vision 
systems that are enabling the birth of self-driving cars  — a 
paradigm-shifting advancement. 

As these sorts of technologies enter the transport 
sector, awareness of their potential advantages can put 
organisations ahead of the curve. Three dominant regions 
of focus for transport evolution are: road safety, transport 
efficiency, and sustainability. Within these three kingdoms 
we can characterise almost all emerging technologies.

http://www.nrspp.org.au
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Road Safety 
Airbags 
Changes in the way we ride in cars will have profound 
impacts on car safety mechanisms. 

Presently, all crash safety design is predicated on the idea 
that every passenger is in a fixed, forward-facing seat, but 
this may need to change. The advent of self-driving and 
electric cars may see vehicle interiors redesigned: internal-
facing seats, lack of a steering wheel, and no petrol engine in 
the front may all be common place. The airbags of the future 
may have to accommodate passengers regardless of the 
direction they’re facing, in all crash scenarios.

Safety ratings have seen front, side, curtain, and knee airbags 
become standard in safe cars, with as many as 8 airbags now 
commonplace. Now these may be complemented by more 
creative design, including sunroof airbags (Hyundai Mobis), 
seatbelt airbags (Ford), and pedestrian windscreen/hood 
airbags (Volvo). Seat-mounted airbags represent a dramatic 
shift in thinking, no longer tethering airbags to nearby 
dangerous structures in the vehicle, but generally to the 
passenger for any sort of impact. Being developed by teams 
at Takata and ZF, these airbags attempt to wrap around a 
passenger regardless of their direction, enveloping them in 
cushioning for any crash type.

Automated Vehicles 
Safety systems have slowly moved away from ‘passive’ safety 
like airbags and crumple zones, to ‘active’ safety systems that 
seek to avoid dangerous situations altogether. Automation 
in vehicles is one such pursuit, where computerised control 
of vehicles can reduce the volume of crashes, as well as the 
severity.

Automation systems inherently build upon the advancement 
of many distinct technologies, and it’s recent development in 
machine vision, sensors, LiDAR, machine learning, and neural 
networks that has seen us enter a new era of automation.

Perhaps the most pervasive form of automation of the recent 
era is cruise control. Cruise control systems have increasingly 
been made ‘adaptive’, that is, using range-finding sensors 
such as radar to track the distance to car in front (if there is 
one) and then limit your speed to either the car in front’s 
speed, or your set speed, whichever is lesser.

Figure 1: Seat-mounted airbags developed by ZF
SOURCE: AVEASIA

http://www.nrspp.org.au
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In combination with adaptive cruise control, recently 
emerging camera and processing systems allow the 
tracking of line markings, and from this, new lane-tracking 
technologies that can:

• Warn you when you’re about to depart the lane and 
haven’t indicated

• Maintain the vehicle position laterally within the lane. 

• Change lanes autonomously, upon turn signal 
activation, when safe to do so. 

Together these technologies represent a steadily rising level 
of driving automation; supervision is still required, but within 

certain circumstances (e.g. freeway driving), all the basic 
driving functions are being maintained by machines. These 
technologies are on the road today.

The potential reduction of crash risk is enormous, as drivers 
are less fatigued by constant monitoring and responsibility 
for minor inputs, and less able to make mistakes. Conversely, 
drivers may be less alert to their driving, more relaxed about 
risks, and have unrealistic expectations of the extent of the 
features’ safety and intelligence. Together this may lead to 
risk-taking behaviour that exacerbates crashes. 

Emergency-response technologies have very different  
needs to lane-keeping and cruise control features. In the 
event of an emergency, the response rate required is so 
much faster, and the tolerance for error tiny. Automatic 
Emergency Braking is a technology developed to aid drivers 
in coming to come to a halt quickly in the event of an 
impending collision, as judged by an on-board computer 
with radar sensors.

SOURCE: AVEASIA
Figure 2: ADAS Technologies

http://www.nrspp.org.au
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Full Self-Driving 
A full self-driving system, which is specific subset of 
automated vehicles that reach level 4 or 5 autonomy, makes 
use of the above technology for both emergency responses 
and basic driving inputs, but to remove the driver from the 
system as much as possible it would also need to consider a 
more comprehensive sensing and decision-making system. 
The use of 3D scanning LiDAR enables this sensing. LiDAR 
was originally an abbreviation of laser and radar, though 
now it more commonly means Light Detection And Ranging. 
Interestingly, static LiDAR is already in most vehicles as part 
of their AEB package and is mandatory for ANCAP 5 star 
requirements from 2018 onwards. Full self-driving requires 
more advanced LiDAR sensors spinning 360 degrees as the 
vehicle moves, to detect and range any and every object 
within the vicinity. Very powerful computers then crunch the 
point-cloud data and algorithmically classify objects, often 
using an artificial intelligence. This extremely processor-
intensive analysis of the sensory data is what enables level 4 
and 5 automated vehicles.

Intelligent Transportation System  
An intelligent transportation system (ITS) is an advanced 
application which, without embodying intelligence as 
such, aims to provide innovative services relating to 
different modes of transport and traffic management 
and enable various users to be better informed and make 
safer, more coordinated, and ‘smarter’ use of transport 
networks. Intelligent Transport Systems is an umbrella 
heading incorporating a wide range of technologies and 
applications. Key areas include sensors to measure the 
flow and characteristics of road traffic, floating car data 
recording car locations to develop more refined traffic 
monitoring systems, Mobility as a Service platforms, and 
new computational technologies such as machine learning 
and artificial intelligence that may show order of magnitude 
improvements in transport modelling.

SOURCE: MUBBISHER AHMED
Figure 3: C-ITS and ITS examples

http://www.nrspp.org.au
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C-ITS 
Cooperative Intelligent Transport Systems (C-ITS) allow 
communication between vehicles and other vehicles (V2V), 
and between vehicles and infrastructure such as traffic 
signals (V2I). These two systems are often grouped together 
as V2X technologies. As well as communication between 
cars beyond the level of driver awareness, alert notifications 
can also be sent to drivers about, for example, hazards, road 
conditions, or traffic information. A possible example would 
be warnings about risks around bends or over the crests of 
hills.

C-ITS communication between vehicles has the potential 
to reduce the incidence of traffic accidents, by enabling 
vehicles to exchange position, velocity, and acceleration 
information amongst each other, from this judge risk of 
collision, and adjust driving accordingly.

Reduction of congestion may be another flow-on benefit 
from the use of C-ITS systems. “Platooning” allows vehicles 
to move in unison, reducing the ‘wave of braking’ that 
propagates along traffic systems when vehicles move 
independently, improving efficiency of traffic flow.

One major limitation to C-ITS technologies is their current 
reliance on the LTE phone network, which introduces 
latency issues, as well as having a low capacity that may 
be overburdened if all or many cars are using it. Dedicated 
short-range communications (DSRC) are one solution to 
this, allowing V2X exchanges of large amounts of data over 
high-bandwidth connections. DSRC has low latency, few 
issues with interference, and performs well in all weather 
conditions, however it is not an established technology 
and requires development and implementation of new 
communication protocols.

SOURCE: QUEENSLAND GOVERNMENT
Figure 4: CAV: Cooperative automated vehicle

http://www.nrspp.org.au
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Transport Efficiency
Ride Sourcing 
Ride sourcing services, best known by ride-sharing examples 
such as Uber, Lyft, and Taxify, have become perhaps the 
most disruptive force in recent transport history. The advent 
of ride sharing has allowed more city dwellers to abandon 
car ownership, and embrace a mix of public transport and 
shared rides for all their day-to-day mobility needs. Pooling 
of ride-sharing goes one step further, reducing costs and 
enabling greater mobility for customers, increasing revenue 
earning potential for drivers, and reducing congestion. 
Pooling systems exist on the Uber and Lyft services, though 
only in selected cities. Taxis have thus far failed to implement 
pooling systems, limiting their ability to compete on price or 
availability in cities such as San Francisco with large ride-
sharing customer bases.

One evolution of ride sourcing may be the introduction 
of larger scale 10-15 seater on-demand bus systems. This 
idea has been somewhat unsuccessful in the past, but the 
emergence of widespread app-based ride-sharing has 
reinvigorated the idea. 

Overall, one major target of ride-sourcing is to fill the gaps 
in public transit systems. For example to enable end-of-
journey connections from rail stations, or travel between rail 
departure times.

Case study: Bridj 
Ride sourcing services, best known by ride-sharing examples 
such as Uber, Lyft, and Taxify, have become perhaps the 
most disruptive force in recent transport history. The advent 
of ride sharing has allowed more city dwellers to abandon 
car ownership, and embrace a mix of public transport and 
shared rides for all their day-to-day mobility needs. Pooling 
of ride-sharing goes one step further, reducing costs and 
enabling greater mobility for customers, increasing revenue 
earning potential for drivers, and reducing congestion. 
Pooling systems exist on the Uber and Lyft services, though 
only in selected cities. Taxis have thus far failed to implement 
pooling systems, limiting their ability to compete on price or 
availability in cities such as San Francisco with large ride-
sharing customer bases. SOURCE: WIRED MAGAZINE

Figure 1: Seat-mounted airbags developed by ZF

http://www.nrspp.org.au
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SOURCE: ROSCON

SOURCE: SMARTCOMPANY

Figure 6: Car sharing: GreenShareCar

Figure 7: Bike sharing: O-bikes in Melbourne

Car Sharing 
Car Sharing services such as Flexicar, GoGet, GreenShareCar, 
and Car Next Door provide users with a temporary, typically 
pre-booked, vehicle in exchange for a fee. While ride 
sourcing services fill a shorter journey gap, car sharing 
enables users to drive farther and for longer periods, to 
take luggage or passengers that may be inappropriate for a 
ride sourcing service, while at the same time not requiring 
payment for the registration, maintenance, storage, and 
upfront cost of the car.

Flexicar and Greensharecar do often have their vehicles 
parked close to train stations and other major transit hubs, to 
take advantage of users preferring to drive themselves home 
using that vehicle (instead of ride sourcing). This has been 
criticised, due to the number of prime parking spots now 
taken up by paid ride sharing vehicles, particularly at non-
peak hours when the vehicle is not in use and occupying 
usable parking space. It is hard to generalise whether this 
system serves a greater benefit to the community than the 
parking would, but certainly where the share cars occupy 
what was previously a short-term car park, that pick and 
drop off flexibility is now lost.

Car Next Door operates by allowing car owners to hire out 
their vehicle to customers through the service. Passively 
monetising unused vehicles offers potentially lucrative 
financial gains for car owners, though this advantage is 
somewhat mitigated by the increased running costs and 
mileage.

Bike Sharing 
Melbourne recently saw the introduction of oBike, 
commencing on the 14th June 2017. This bike sharing 
service allows users to find and unlock the bike using an app 
on their phone, and park it anywhere when they finish. The 
system has been criticised in Melbourne for seeing oBikes 
clogging narrow laneways and footpaths, polluting rivers 
and parks, and piling up like rubbish in public areas, though 
user numbers have grown rapidly.

http://www.nrspp.org.au
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Mobility as a Service (MaaS) Platforms 
MaaS is largely still a theoretical technology, but is one 
that will revolutionise transport in the short to medium 
term. Services like Google Maps have gone a long way to 
combining journeys into one service that advises you on the 
most efficient route for any trip, but MaaS goes further. The 
ability to combine types of journey is largely absent in those 
commercial systems, for example you can only pick one of 
public transport, driving, cycling etc. A MaaS platform would 
allow you to enter an origin and destination, and it could 
return the most efficient, combined journey for you across all 
modes. 

Examples might include:

• Driving to a train station, catching the train, and using a 
bike-share system for the last kilometre

• Calling an autonomous shuttle to take you to the 
tramline, from where you board, alight at the end of 
the line, and use a parked share-car to drive to your 
destination

 
The MaaS optimising platform would incorporate all 
the journey planning, as well as potentially some of the 
payment. This sort of system would see transport become 
less siloed as an industry, increasing the amount of multi-
mode commutes, as well as encourage communication 
between providers to align modes to incentivise users using 
more efficient connections.

SOURCE: LA TROBE UNIVERSITY
Figure 8: LaTrobe University autonomous campus shuttle

http://www.nrspp.org.au



TH
O

U
G

H
T LEA

D
ERSH

IP

www.nrspp.org.au 

May 2018  | 9

Sustainability
Electric Vehicles 
Electric vehicles are currently undergoing a renaissance, 
having been long derided as slow, low-range, ugly 
playthings for hippies and hobbyists. Tesla, amongst others, 
are leading the way to make the best vehicles, that also 
happen to be electric. Electric motors provide a fantastic 
driving experience, with smooth, rapid acceleration, low or 
no noise, and improved reliability. They reduce (in the case 
of hybrids) or eliminate tail-pipe emissions compared to 
conventional vehicles, providing the opportunity to power 
transport using renewable energy. It is unfortunately still the 
case that in Australia, much of the grid energy is generated 
from fossil fuels, castigating the sustainability of the energy. 
They are now typically using lithium or nickel batteries, 
which are markedly less toxic to the environment than lead 
acid batteries, though the mining of these elements still 
causes significant environmental harm, and in the case of 
the cobalt used in lithium batteries, extreme social harm. In 
weighing up the merits of electric vehicles, we need simply 
keep in mind the origins of the materials and energy, and 
weight that against the alternative, petrol vehicles. In this 
sense, it is extremely important 

Rubberised Asphalt 
Rubberised asphalt is road surface bitumen, combined with 
crumbed rubber from recycled tires. The material presents 
as a particularly apt way to recycle tires, which are often 
collected and subject to controlled burns to reduce the 
environmental risk of old tire stack fires. This process, a 
waste of rubber and large CO2 producer, has the potential 
to be completely eliminated by re-using the rubber in road 
surfacing. Rubberise Asphalt has been shown to not only re-
purpose these old tires, but improve grip, reduce road noise 
by as much as 12 decibels, and improve pavement longevity.

SOURCE: TESLA
Figure 9: Two Tesla Model S’s

http://www.nrspp.org.au
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Hydrogen Fuel-Cell Vehicles 
Hydrogen fuel-cell vehicles are presented, largely by Toyota, 
as a promising alternative technology to fossil fuels and the 
battery challenges of electric vehicles. Hydrogen vehicles 
largely store liquid hydrogen in an on-board tank, which is 
then either oxidised through a combustion engine process 
or oxidised through a fuel cell system.

There are numerous benefits to hydrogen power; first and 
foremost, they eliminate the automobile tailpipe emission of 
carbon dioxide and carbon monoxide, which is a major goal 
in the fight against climate change, only producing water 
vapour as tailpipe exhaust fumes. The potential to generate 
the hydrogen fuel using renewable energy also supports 
a vision of clean energy, where electricity from wind and 
solar is used to reverse the fuel-cell process and produce 
hydrogen and oxygen from water vapour.

Many of the intended benefits of hydrogen fuel cell powered 
vehicles unfortunately do not play out so straightforwardly. 
The potential decrease of tailpipe carbon emissions is a lofty 
goal, however at this point 95% of hydrogen fuel is produced 
using methane, often mined via fracking, and processed into 
hydrogen while releasing carbon dioxide as a by-product. 
Efforts to transition this production to renewable energy 
systems have faltered mainly due to exorbitant cost, though 
this may come down as renewable energy becomes more 
ubiquitous. An even more damming criticism is that the 
electricity produced by renewable energy could be used far 
more efficiently if it were charged into a battery-powered 
electric vehicle than into hydrogen. Analysis shows that the 
well-to-wheel efficiency of hydrogen is approximately 25%, 
as opposed to 30-40% for electric vehicles. 

Investment in hydrogen technology has faltered of late, with 
enthusiasm for electric vehicles surging. Many automobile 
companies in this space have transitioned their clean energy 
investment to electric vehicles. Hydrogen-powered vehicles 
in production include the Toyota Mirai, the Honda Clarity 
Fuel Cell, and the Hyundai ix35 Fuel Cell, in varying degrees 
of production.

Perhaps somewhat surprisingly, Hydrogen Mobility Australia, 
a national body of affiliated stakeholders in the hydrogen 
market, have begun a resurgence of the technology, 
drawing commitments from Hyundai, Toyota, and garbage 
collecting company Iveco to bring more hydrogen vehicles 
to Australia. This has generated some renewed interest from 
governments at all levels to support hydrogen infrastructure 
implementation, a crucial factor in uptake of the technology 
overseas. It awaits to be seen how the electric v hybrid v 
petrol v hydrogen war will end.

SOURCE: ENGADGET.COM
Figure 10: Hydrogen fuel-cell vehicle

http://www.nrspp.org.au
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