
  

 

        

    

 

 

 
 

 
 

 

   

 
  

 

 

 

COMMENTARY 

Trackless Trams: An Emerging 
Transformative Opportunity 

Peter Newman, Curtin University, Perth, Australia. 

ABSTRACT: Trackless trams are a Chinese innovation that provide net zero op-
portunities, which are also transformative for cities. They have not yet been used 
outside China. They are battery-based vehicles with sensors that guide them down 
roads and have rail-like ride quality with potential to carry the equivalent of six 
lanes of traffic. This means they can enable net zero transformative potential for 
reducing car dependence while creating urban regeneration opportunities around 
stations, thus enabling other social and economic benefits for a city. The personal 
and research story is outlined of how urban leaders, developers and fi nance groups, 
are now discovering how trackless trams can be applied to their cities. Issues are 
being raised that need answers, but the immediate appeal of a new technology 
that can compete with cars and help provide a net zero transport solution is real. 
Signifi cant steps forward in certifying this innovative vehicle are happening in 2023 
and ongoing policy discussions are starting to resolve how best to demonstrate the 
technology so it becomes transformative. The opportunity is suggested to create a 
new model in cities on how to integrate such transit with urban regeneration in net 
zero corridors, using procurement with partnerships between private investment 
and public agencies. 

KEYWORDS: mid-tier transit; urban regeneration; net zero 

SUMMARY FOR POLICY MAKERS 
• Urban policy makers need to ensure net zero means transformative cit-

ies. Te potential is there for a city to become net zero by using a fully 
renewable large-scale grid and large numbers of solar-charged electric 
vehicles replacing the petrol/diesel-based transport. Transformative 
change will need more quality urban transit and more social and eco-
nomic change that would come from locally based net zero precincts 
and corridors. 

• Te trackless tram-based net zero corridor can enable such transfor-
mative urban development as it competes with cars and attracts urban 
development around its stations. 

© University of Toronto Press, 2023 DOI:10.3138/jccpe-2023-0005 
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P Newman 

• It will require planning that enables a trackless tram to be part of a 
Movement and Place strategy, providing the space along a main road 
and the tram stations surrounded by net zero precincts. 

• Tis will be enabled by procurement that creates partnerships to inte-
grate land development, fnance, transit operations and local commu-
nities. Together they can create a transformative corridor. 

• Te emerging information needed to certify trackless trams and to 
create net zero corridors of integrated urban development, will be ac-
celerated in 2023 with the delivery of trackless trams for certif cation 
in Perth. 

Introduction 
 Te challenge of climate change demands transformative change, especially in 
cities. Transformative means accelerated removal of fossil fuels and at the same 
time making cities more equitable, productive, and resilient (T e Intergovern-
mental Panel on Climate Change- [IPCC], 2022). For the past fve years I have 
been working on an emerging technology that could help in this historically 
important moment: trackless trams, that use digital guidance and battery power 
to create a tram-like option at considerably lower cost, and which provides the 
basis for an integrated, transformative approach. I have been working with my 
research team across fve Australian cities, and applied the fndings to a number 
of other global cities (Newman et al., 2018; SBEnrc). Tis is a story about how 
our dream of its potential is rapidly becoming possible and some of the issues 
that remain. 

I have been an academic since the 1970s but have had a parallel career as an 
elected local government councillor, an advisor to politicians at state and national 
level and an activist, leading campaigns, mostly about stopping the construction 
of freeways and encouraging the building of railways (Gaynor et al., 2020). My 
research projects have always been directed at transformative campaigns for cities, 
especially how we can manage automobile dependence (Newman and Kenworthy, 
1989, 1999, 2015). And I have also been working with IPCC on transport for the 
past three reports (IPCC, 2014, 2018, 2022). 

  Te transformative changes that new urban rail projects bring to cities are not 
just in reducing automobile dependent trafc but in enabling urban regeneration 
around stations that can help with equity and resilience (Chava et al., 2018; New-
man et al., 2017).  But rail projects are ofen very expensive and slow to construct, 
causing disruption in local areas. Until the Trackless Tram appeared. 

 Te Trackless Tram is an innovation from Chinese rail manufacturer CRRC. 
Tey took six innovations out of high-speed rail and transformed a bus into a 
rail-like vehicle through digital guidance which makes these trams cheaper than 
light rail and enables them to be implemented very simply into main roads, with 
three or four carriages reducing six lanes of trafc due to their speed (up to 70 
km/h) and capacity (see Figure 1). 

Journal of City Climate Policy and Economy 242 
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Trackless Trams: An Emerging Transformative Opportunity 

Figure 1: One of the first Trackless Trams being demonstrated in Zhu Zhou, China 
in 2018. 

A colleague came across the Trackless Tram while doing a study in Sydney for a 
potential light rail (Verschuer and Binning, 2017). She called it Guided Electric 
Transit System (GETS). I was very suspicious. In my campaigns on urban rail there 
were always problems with the bus lobby who could never see why their buses 
weren’t just as transformative as rail in getting people out of cars. T e evidence 
I gathered from many cities across the world was very clear—buses are good as 
a support system but only rail provides a strong transit option that will compete 
with cars in speed, capacity, and ride quality and it’s the only transport system that 
raises land value to enable walkable density (Newman and Kenworthy, 1989, 1999, 
2015). So, I went to China with two colleagues in 2018 to check out trackless trams 
in Zhu Zhou. I rode it and was convinced. 

 Te photo below shows me in a trackless tram at 70 km/h, watching a child 
running up the tram’s corridor without needing to be held due to the stable ride 
quality.

  Te Trackless Tram uses sensors to guide it down a track (a white line) so it is 
largely autonomous, which means the steering is very steady. As well, the sensors 
transfer the up-coming road shape data to the steering and hydraulic suspension 
to enable a rail-like ride quality. Its batteries on the roof last through the day with 
short top-ups before an overnight recharge. In terms of patronage benef ts, all 
the benefts of light rail are there in multiple doors for boarding, large windows, 
and disability access. Te cost is an order of magnitude less than light rail or even 
bus-rapid transit and it could be introduced afer small disruptions to any main 
road. 

DOI: jccpe-2023-0005 243 
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P Newman 

Figure 2 : Inside the Trackless Tram; the photo shows the author’s moment of real-
isation that this was like a rail vehicle not a bus 

In China the Trackless Tram has been introduced as a mid-tier transit option, 
that is, not a bus (best used for local, short trips) and not a train (best used as a 
fast, high capacity option down the whole city). It’s a ‘connector’ linking across the 
city, and in China’s case was made so that people had better access to their Metro 
stations and high-speed rail stations, while connecting major shopping centres, 
universities, and sports facilities. Te trackless trams in China have a combina-
tion of their own right of way and mixed traf  c, and local buses can also use the 
space provided for a trackless tram on the road (especially coming into stations 
where they both need right of way). Te more that trackless trams can be enabled 
to have their own road space the better as they are likely to become the largest 
provider of mobility down a main road corridor. Its access advantages mean that 
people will want to live and work nearby so it should be transformative in terms 
of car dependence. 

The Research Came Next 
We began writing papers and books about trackless trams (Newman et al., 2019, 
2021, Newton et al., 2021), and the world began to hear about it from less academ-
ic sources, especially afer Greenpeace Europe produced a video that has had 3.8 
million views. In public presentations, I found that local governments liked the 
look of it because trackless trams obviously appeared to help with transport and 
climate change but also enabled urban regeneration to be unlocked; this could then 
mean that many other Sustainable Development Goals could be implemented as 
part of a net zero strategy. Te aspiration of net zero, transformative cities had an 
emerging delivery option. 

Journal of City Climate Policy and Economy 244 
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Trackless Trams: An Emerging Transformative Opportunity 

We were asked to develop the concept in four Australian cities (including a 
concept for 15 local governments in Perth), and later applied it to T impu, Phil-
adelphia, Bulawayo, and Chandigarh (see the Transit Activated Corridors project 
website). All these studies had a strong emphasis on why a trackless tram could 
provide not just a mid-tier transit solution, but it could enable urban regenera-
tion to be unlocked around the obvious land value increases from being close to 
stations. 

 Tere was a particular appeal for those cities and local governments looking 
beyond a future city where the only transport decarbonization option was electric 
vehicles replacing gasoline- or diesel-based automobiles. Trackless trams are an 
appealing solution as not only are they net zero transport in themselves, but they 
help control the swarm of electric automobiles taking over our cities and causing 
just as much trafc as their gasoline-cousins (Newman and Chamberlain, 2022; 
Newman and Economou, 2022). 

The Need to Certify and Answer Other Vehicle 
Questions 
 Tere were of course many technical issues to consider with such innovative 
transport, especially as several European bus-like trams on roads had failed. For 
example, there are issues about whether trackless trams cause too much pavement 
damage because of its precise wheel positioning, whether its recharging will be 
adequate or disruptive to grids, and the ultimate costs which will probably need 
to wait until demonstrations happen outside China (Te Iron Road). Soon we had 
a lot of answers to the questions in videos and around 100 FAQ’s to enable people 
to take it seriously (available on the Transit Activated Corridors project website). 

 Te biggest issue was that the vehicle was not certifed to run in a Western 
city, though it had already clocked up many kilometres and patrons in four 
Chinese cities. Te next step would necessarily have to be how certif ers could 
be reassured that trackless trams were safe as it is a vehicle travelling at higher 
speed and capacity than any previous bus service. Tere is an obvious question 
about its autonomous qualities, though this question is becoming less of an issue 
as most new vehicles have increasingly larger autonomous character. High speed 
rail vehicles are autonomous even though they have a driver, and trackless trams 
also have a driver due to their operation in mixed traf  c. I sat next to the driver 
in China, and there is a noticeable diference in ride quality whenever he took 
over the wheel as it switches of the digital guidance. Te necessity of a driver 
means that the trams can be simply driven back to the depot or around trafc 
jams whenever needed. 

A technology assessment research program thus began at Curtin University 
in 2019 working on how the Trackless Tram could be certif ed. We began to f nd 
opportunities through engineers at CRRC and the Australian agencies responsible 
for testing new vehicles. Much of it could be done with modelling but at some 
point, we needed to get a trackless tram to Australia. 

DOI: jccpe-2023-0005 245 
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The Need and Opportunity for Broader Urban 
Transformation 
We continued in parallel to the vehicle testing research, to fnd out how trackless 
trams could be delivered into cities, so they are not just a transport transformation 
but an urban transformation. Te parallel issues were all about planning, housing, 
and the growing challenge of achieving net zero outcomes afer the Paris Agree-
ment had been signed in 2016. Post-COVID-19 strategic planning was also look-
ing for something special that would help to re-localize services and recreational 
opportunities (Newman, 2020). 

What we found were growing commitments from local governments wanting 
to see how they could transform their neighbourhoods and corridors with social 
and afordable housing, walkable centres that could serve as local centres, nature 
positive resilient precinct development (Newman et al., 2017) and demonstrating 
new technology associated with net zero buildings and precincts for each part of 
the city (Newton et al., 2021; Tomson et al, 2016; Tomson and Newman, 2018). 
Net zero cities was frmly on the agenda (Seto et al., 2021). 

Next, the local governments wanted detailed plans and business cases for a 
trackless tram that integrated such potential land development, associated with 
this potent new public transport opportunity. Tey could see it would help un-
leash the necessary land value uplifs to attract such net zero urbanism. Agencies 
responsible for broader planning and especially for corridors of main roads have 
been developing Movement and Place strategies that were frst created in London 
and have spread through the European Union and globally (Eltis, 2016; Transport 
for London, 2020). Tese were designed to make better use of road space than just 
private vehicles, and to enable special areas along such streets to have walkable 
spaces that favour pedestrians. Tis seems the right framework in which to f t a 
trackless tram. 

In Perth we had already shown that heavy rail could raise land values over 50% 
and light rail over 20% for residential and over 50% for commercial (McIntosh et 
al., 2014), but we do not yet have a Movement and Place strategy to enable such 
value to be tapped. Our hope is that this can now happen through trackless trams. 

To pursue the integration of land development opportunities and public trans-
port upgrading, a model was used called Spatial Network Analysis for Multimodal 
Urban Transport Systems (SNAMUTS) (Curtis and Scheurer, 2010). T is model 
was able to help whole cities and parts of cities see what would happen to the rest 
of the transit system if a new mid-tier service was added down a corridor or sev-
eral corridors. At the same time the model showed how the likely density increases 
along the corridor would improve the transit system patronage. Tis planning tool 
enabled the cities and local governments to show their public transport agencies 
what could be the next phase for them and to show the planning and housing 
agencies what could work for them. 

In Perth, the State Infrastructure Strategy was released in early 2023 with a 
core statement that mid-tier transit was the next opportunity for the city and that 
it needed to be part of a net zero strategy (WA Government, 2023). 
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Trackless Trams: An Emerging Transformative Opportunity 

 Te growing interest in Perth and beyond in how a new technology transit 
could help with all the next urban agendas, led most professionals and politicians 
to say that the next step in delivery is to actually ride a trackless tram. T e need 
for bringing a trackless tram to certify, and the need to enable politicians, planners, 
and the public to ride it, had come together. 

The Turning Point 
A breakthrough came in November 2022 at COP27 in Sharm El Sheikh, when 
I had a chance to present briefy to a workshop and then to the main group of 
nation-states on how the Trackless Tram was the next big thing for cities. Many 
nations wanted to know more and wondered why it hadn’t been happening in Eu-
rope or North America, rather than Australia. Finance companies were also very 
interested as they could see it was a chance to create net zero urbanism along with 
net zero transport and that meant net zero investment opportunities. At the same 
time the World Economic Forum released a video to social media, and we felt as 
though we had hit the spot where global interest was awakening. 

In January 2023, the manufacturer contacted us and said that a trackless tram 
would be on its way for fnal testing in Perth in late 2023. 

 Te detailed preparations are well underway, and later this year we will have 
a big Trackless Tram Celebration. Not only will cities be able to come and ride the 
trams, but they will also be able to join a big event where all their questions can 
be raised about how to integrate it with net zero urban regeneration. 

What Next? 
We now must try to deliver trackless trams, with all the technical issues resolved 
in the certifcation process, and we must plan for how to ensure trackless trams 
are transformative in their delivery in our cities. 

Cities looking to enable trackless trams through opportunities in urban 
land development face signif cant challenges. Most public transport is funded by 
government and most land development is funded by private developers and con-
struction companies. Te integration is usually lef until afer the public transport 
is built. But this is beginning to change, opening up new opportunities. 

Increasingly, the chance to create partnerships between transit and urban land 
development is being pursued by integrating private land development into their 
projects from the start (for example Jubilee Line and Cross City Rail in London). 
Some other examples have been demonstrated in India (through their Urban Mass 
Transit Corporation), in China (parts of their Metros have used private money to 
create station precincts) and in a few cities in North American light rail projects 
(Sharma and Newman, 2020). 

 Tus, it is possible to bring private money into constructing the transit system 
required to unlock the land value. We called these partnerships the Entrepreneur 
Rail Model (Newman et al., 2017) and we now believe it is the ideal model for 
delivering trackless trams and their associated net zero station precincts. 
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Every city wanting to make a transformative future using integrated mid-tier 
transit like trackless trams and urban land development will need to create new 
mechanisms so these can be procured together. Te same process happened in the 
1890s as trams were rolled out across cities everywhere using private enterprise 
in partnerships with government (see Davies-Slate and Newman, 2018). Govern-
ments will need to guide the process, but the good news is that a technology now 
exists to unlock land value in cities that is needed for net zero, transformative 
urban development. 

Conclusions 
A new mid-tier battery-electric transit technology called trackless trams has the 
potential to offer not just transformation of transport systems, but also urban 
transformation—catalyzing structural change and enabling social and economic re-
generation. Trackless trams have the ride quality of urban rail and can compete with 
trafc down a corridor, thus enabling land value increases and net zero urban regen-
eration around new stations. Cities need to plan how to deliver net zero in a trans-
formative way and the Trackless Tram appears to ofer this chance. Te next steps 
are certifying the technology and creating new urban development models that can 
integrate this technology into net zero, walkable, afordable, and resilient urbanism. 
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