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Automated and Connected Transport – what is 

Ahead of Us? 

1. Introduction 

Automobility became a symbol of economic progress in Europe, USA and Japan after World 

War II, spreading successively over the decades to the rest of the world. Moreover, cars 

became important consumption goods and car-ownership is a strong symbol for social upward 

mobility (income and lifestyle). Therefore, (car-based) mobility sometimes is construed as 

‚human need‘. To organise this increasing car-based transport a ‚car-friendly‘ urban planning 

was established in Western Europe and the USA at the end of the 1950s (Reichow 1959) – or 

even longer. It dominated planning goals until the 1980s or even 1990s. These blue-prints of 

planning and the strategies of functional separation led to the construction of spatial (infra-

)structures and barriers that resulted in even more car-dependency in everyday life. All in all, 

in the last five to six decades, the lock-in effects that where established, restrains the much 

needed ‚mobility turn‘ due to increasing ecological, climate and social problems. 

Beside the negative outcomes on the macro level, car ownership is resulting in and or 

deepening the socio-economic divides, as they as well impacting the freedom of allocation 

strategies of private households. The mental construction of car mobility as a ‘freedom’, 

therefore, cannot be a ‚human need’, but an improved chance for better-offs to use the 

infrastructure facilities of an urban agglomeration better than others. Only the mass production 

of cars enabled the middle classes in their ‚urban flight‘ to suburbia, resulting in a massive 

urban sprawl (Cass et al. 2005). 

Recently, in Europe, Northern America and as well in South-East and Eastern Asia, the type 

and intensity of car mobility is heavily debated between the lobbyists of car producers, engin-

eers, technicans and some politicians (‘keep at it’) on the one side, and activists and critical 

social scientists on the other side. The activists and social scientists argue for a ‘mobility turn’ 

towards a sustainable transport system, based on ‘active mobility’ (walking, cycling) and the 

use of public transport (Altvater 2007; Geels et al. 2012; Canzler und Knie 2016). This dispute 

is taking place against the background of changing contexts (climate, technology, societies), 

which results not only in a changed mobility behaviour but also in new political and planning 

goals. 

Within the academic discourse around transport and mobility there has been a ‘societal shift’ 

around the turn of the millennium from an engineers-driven transport science to a social 

science-based analysis of mobility behaviour (Vannini 2010, Dangschat 2013). Moreover, 

based on predictions of dramatic increase of transport, we see a shift even in politics and 

planning administration from the (“alternativeless”) extension of transport infrastructures to-

ward the organisation of (car-free) intermodality and a changed mobility behaviour (Halbesma 

et al. 2016). 

Within this setting of challenges and reversed trends, the idea of driverless and connected 

transport is challenging politicians, spatial and transport planners as well as citizens as in the 

1960s. Do we again adopt – like in the beginning of the heydays of car mobility – the infra-

structures and the settlement structures to the need of automated and connected transport 

(ACT) or should we accept only those forms of automated transport, which contributes to 

solve (some of) the existing problems of transport and mobility (Rupprecht et al. 2018)? 
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This article first comments the existing challenges of the technical infrastructure needed to 

organise ACT properly, followed by both positive assumptions and scepticism against the 

future impact of ACT. The contribution is wrapped-up in the conclusion by discussing the chal-

lenges for politics and spatial planning. 

 

2. Challenges of Infrastructures of Transport Systems and 

Mobility 

Policies of transport infrastructures are beside the transport law sector the most important part 

of transport policies. Transport infrastructures include streets, rails, rivers, harbours, ports and 

airports including all constructions (buildings, tunnels, ramps, bridges, etc.) and all infrastruct-

ures which are needed to conduct transport (electro-technical and information systems).  

Although it has been often criticised that transport systems within highly industrialised coun-

tries have been mainly oriented towards car mobility over the decades, it is still at the centre of 

mainstream thought of transport planning. As reaction on an ever-increasing traffic of all kinds 

(passengers, freight), more and more infrastructures are currently getting up-graded (phase 1 

of transport policies; Jones 2017). Moreover, an ever improved network of highways and high-

speed trains were seen as a prerequisite for the speeding up of economically weak and 

peripheral regions, which massively impacts the logic of European and national locational 

policies (Gather et al. 2003; Mösgen 2008). Even though there is an empirical evidence that 

increased options for overcoming spatial distances will result in ever more traffic, the planning 

logic of expansion of infrastructures was continued (Holzapfel 2012: 78 ff.). In economically 

emerging countries almost identical policies are recently being established, which will lead to 

similar lock-in effects. Therefore, the challenge is how to develop new types of transport 

systems as well as how to impact mobility behaviour that will lead to more sustainable 

mobility. 

The second phase of transport policy is a first reaction to the problems of car-based mobility 

by improving and expanding public transport, establishing mobility networks, based on 

different modes (park-and-ride) in urban agglomerations. For peripheral regions, the old 

strategies are still most dominant. 

The third phase is strongly influenced by the awareness of the need to save (renewable) re-

sources, decrease the emission of greenhouse gases and noise, sealing and trenching 

landscapes and the ‘consumption’ of public space in cities. This phase is a mental realignment 

in favour of a mobility turn towards a more sustainable development (Banister 2008; Cresswell 

2010; von Hauff 2014) and of resilience (Picket et al. 2014). 

This massive paradigm shift embedded within the notion of ‘reflexive modernity’ (Kesselring 

2016) is not linear and is not taking place everywhere, but differs from region to region, im-

pacted by a myriad of different interests which can be seen as differences between political 

parties or even social groups. One general aspect of the third phase in Europe is the 

realignment of the triade: “avoiding”, “shifting” and “improving”, which, however, has been 

hardly practised consistently so far.  

The recent phase – like in many other fields reacting to the Grand Challenges – problems of 

mobility are seen through the glasses of engineers and are believed to be resolved techno-
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logically. One of these stories is that negative outcomes of car-based mobility can be solved 

by technical improvements of vehicles (motors, lightweight construction, automatisation, 

connectivity, etc.) and new infrastructures (multi-modality hubs). Much of the optimism is 

attached to automated and connected driving (ACD). On the other hand, there is a fear that 

bringing this technology on to the streets could result in a relapse back into phase 1 of 

transport and land use planning (cf. above). 

 

3. Hope and Fear about Automated and connected Driving1 

The discourse about the implementation of high (SAE 4 level) and fully automated vehicles 

(SAE level 5) is still based on poor empirical evidence. Meanwhile, there is a bulk of calcu-

lations and scenarios, based on different assumptions about future developments, system 

conditions, political and planning decisions (Milakis et al. 2017; Beckmann 2018, Soteropoulos 

et al. 2018). Under these circumstances two different ideal-type stories can be told – one 

optimistic/positive and one sceptical/negative. Reality will probably be somewhere in between. 

3.1 Positive/optimistic story 

For engineers, IT experts and suppliers of car producers, economic consultants and parts of 

public administration and politics, who believe in economic improvement and competitive suc-

cess of cities, regions and national states, but also ‘technological freaks’ (Canzler & Knie 

2016), the automatisation of transport is seen as a good instrument to solve more or less all 

recent problems of transport (Bosch o. J.). They claim that AV will lead to: 

 the decline of the number of traffic accidents to almost zero (decreasing both personal 

risks of being injured and the overall societal costs),  

 a more efficient control and timing of traffic flows to avoid traffic jams to exist, 

 control over driving speed, 

 regulation of the search for parking lots, 

 overall decrease of energy consumption, the emission of greenhouse gases and costs 

of driving. 

 Fewer cars will be needed because of the better organisation of transport, which will 

make it possible to dismantle existing transport infrastructures; the spaces gained 

could be used as ‚public space‘ for other and better use. 

 Inter-modality will reduce the number of cars and rides and will make it possible to plan 

and establish functionally mixed quarters, 

 opening up new possibilities for social interactions for people with limited access to 

transport. 

 Moreover, stress-free driving and more creative or productive use of the time of driving 

are expected, 

                                                

1  Some of the thoughts and arguments presented here are based on discourses among the research team of the 

project AVENUE 21 – Autonomous Transport: Developments of Urban Europe“, sponsored by Daimler and 

Benz-Foundation (11/2016-10/2019). 
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 not at least by expanded possibilities for infotainment. 

3.2 Sceptical/negative story 

The‚sceptical story’ is predominately told by journalists, social scientists and some public ad-

ministrators. They refer to issues of social cohesion, environment and climate protection. With-

in these narrations, not only negative side-effects are mentioned, but also the scepticism 

towards too optimistic assumptions about the development of automated transport systems 

and its accompanying societal trends (Grunwald 2015; Dangschat 2016, Kollosche & 

Schwedes 2016, Dangschat 2018). Particularly, it questions the claim that traffic volume will 

be reduced because of the following reasons: 

 the comfort of automated and connected driving will jeopardise public transport and 

active mobility (walking and cycling), 

 growing attractivity of peripheral housing (as prices will be lower and mobility time-

costs will decrease) will increase the number and length of car-based trips, 

 ‚automated‘ search for parking lots will enlarge car mobility particularly for commuters 

and short-time parkers which will result in more trips, particularly as the number of trips 

of empty vehicles will increase. 

 Moreover, an increasing number of persons will be able to use automated vehicles 

earlier (maybe from the age of 14) and longer in their lifespan (maybe up to ages 

beyond 100). 

 All in all: due to the side effects of automated driving, the aims of sustainable settle-

ment development (compact city, environment-friendly mobility) will be challenged, 

 the assumption of energy-saving and pollution reduction are far too optimistic, because 

they are based on the notions of a steady and dynamic increase of sharing2 and high 

acceptance of post-fossil engines. These assumptions are not based on evidence yet. 

Both, changed mobility behaviour and the decision to buy cars, are embedded in 

persistent mind-sets and routines. Moreover, sharing and post-fossil engines are not 

necessarily related to automated and connected vehicles. 

 The prediction of reduction of energy consumption and the related decrease of 

greenhouse gas emissions, and also the lowering of operating costs is too ambitious 

and do not consider rebound effects. 

 The first advantages of an economically efficient and ecologically effective transport 

management can only be observed for an AV market-penetration of 50% to 60%, 

becoming really relevant from 80% or 90% onwards. This might be the case beyond 

2050 in European cities. Until then the mixed modes of SAE 2, 3 and 4 will result in 

problems, not fully foreseen at now (dedicated lanes, barriers, gates to protect the 

defensive modes of driving of automated vehicles etc.). 

 The initial costs of automated and connected vehicles will be high in the very beginning 

(high technological standards based on low quantities), and therefore be applied first in 

more luxory cars. Due to the cost-structure, the initial deployment of automated and 

connected driving will be socio-economically highly selective – this will go hand in hand 

                                                

2  Following an European-wide study of AutoScout24 (2015: 9) about 86 % of the respondents will own a car in the 

future. 
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with unequal benefits (comfort, connectivity, time savings) and will increase socio-

economic segregation on the regional level. 

 After a certain degree of market-penetration insurance companies will start to increase 

their tariffs for those who continue to drive themselves (and therefore create more 

risks). This means that low-income households will be neither able to afford the new 

cars with high technical standards, nor will they be able to pay the higher tariffs. 

 Following the few and general results of studies on the acceptance of automated and 

connected driving in Germany and Austria, a majority of citizens express their 

reservation about AV (between 64% and 55%). The main arguments are a general 

mistrust against ‘driving robots’, the fear of being hacked or remote-controlled by 

others, scepticism against ‘big data’ and the unwillingless to be a passenger and not 

an active driver (Fraedrich & Lenz 2014, 2015a, 2015b). 

 The interest for disruptive changes is not in the interest of the car industry (they prefer 

a more step-by-step development of assistance systems) but rather in the interest of 

companies who employ professional drivers (logistics, taxis, busses and even 

institutions of public transport). However, the highest pressure comes from IT- and 

other companies (Google, UBER, Lyft, Siemens, etc.), who are interested in acquiring 

a new quality of personalised on-trip data. They are not interested in the improvement 

of the transport sector or environmental protection, but to create new products and 

services based on new business models. 

Which of the two ‘stories’ will be relevant in the future is to some degree open. Following the 

desk research of Milakis et al. (2017), most studies published in English are rather optimistic. 

This is due to the fact, that a far majority of them are dealing with the technical feasibility of 

vehicles and their inter-connectivity. Mixed modes of transport will generate further problems – 

an issue mostly neglected within these discourses. Moreover, the processes that may develop 

alongside technical improvements (acceptance of carsharing, market-penetration of post-fossil 

engines etc.), are being over-estimated for their positive effects, neglecting rebound effects 

and the low acceptance of people, which should be considered within the analysis of socio-

technical changes (Geels 2011). Moreover, and what is not discussed by Milakis et al. (2017) 

is that the transferability of empirical results of sharing-rates, renewal of former parking lots, 

traffic intensity and drivers’ behaviour from one transport system to another or from one 

mobility-culture to another is highly questionable. 

 

4. Infrastructural Challenges of High and Fully Automated 

and Connected Transport 

Highly or fully automatic transport will need additional infrastructures – physical ones and 

those, which support steering and connectivity (acatec 2015). To identify the environment, i.e. 

streets, they must be marked more precisely. Moreover, as the manner of driving is 

defensively coded, the automated and connected vehicles (ACV) need to be protected against 

accidental and wilful troubles.  

It is assumed, that on highways and roads outside settlement structures, the operation of ACV 

will be technically feasible more quickly and can be more easily financed and implemented by 

public hands. In urban centres, however, mixed traffic will generate considerable problems. 

Recently, within European and national research funding programmes specific traffic 
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situations like junctions and crossings are simulated for ACV and will be studied in some 

testbeds (cf. e.g. CoEXist). According to recent suggestions for technological improvement, 

the lanes of ACV should be separated from other road users by bars and fences to enable 

fluid mobility. This in turn will have a massive negative impact on cycling, walking or other 

uses of public space in cities and will undermine urbanity. Shared space would hardly be 

possible, as under these conditions ACV will stop at all recognised hindrances and automatic 

driving will be more or less impossible. 

Therefore, plenty of technological infrastructures will be needed for traffic control and the 

connectivity for all road users. Vehicles will be equipped with different sensors (radar, lidar, 

infra-red, laser, ultrasonic sound etc.) and cameras to enable a 360o awareness for different 

distances. Among these the vehicle-to-vehicle communication (v2v) and the identification of 

the road conditions ahead (vehicle-to-environment, v2x) are the easiest. However, to benefit 

from ‘shared intelligence’ the exchange of a myriad of data will have to be processed in real-

time, which need a more efficient information transfer (5-G net) and more powerful 

processors. 

Within urban structures, ACV will encounter with other road users, who until now could not be 

incorporated into the system of information exchange. To optimize the system of automative 

transport it would be helpful if they were also equipped with appropriated sensors. As smart-

phones can be switched off, wearable devices or in-built devices have to be further 

developed.  

In conjunction with the Internet of Things (IoT) different devices can be connected and 

improve the possibility to detect details of the environment. Thus, public spaces need to be 

equipped with more sensors and cameras – an infrastructure, which is discussed only 

randomly so far. This will raise questions about the type and amount of devices needed, who 

will pay for it and under which conditions will they become authorized and deployed. It is to be 

expected that public authorities, which have almost no means for investments, have to accept 

that private industries will pay for the investments and thus will have the right to use the 

personalised on-trip data. 

As automated and connected transport produce increased amounts of ‚worthful‘ data, IT- and 

high-tech-industries have growing interest in new business models and/or new systems of 

algorithms. Google did not put their WAYMO car in the streets to step in the car production 

business, but to push the traditional car producers to speed up with technological 

developments and to foster the improvement of connectivity systems in order to increase the 

chances of Google becoming their partner for further development. 

 

5. Polito-planning challenges of highly and fully automated 

transport 

As result of the findings of a large number of scientists on climate change, a consensus was 

met by almost all nation states in Paris in 2015 and adopted for measurement in Kattowice in 

2018, to keep global worming beneath 2o Celsius. However, the transport sector has failed to 

keep the emissions at the agreed level of emissions of greenhouse gases. Therefore, a 

mobility turn is urgently needed (Canzler 2015; Rode et al. 2015). The development of 

connected and automated mobility could play a major role in connection with these climate 
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and environment protection goals (Alessandrini et al. 2015; Dangschat 2016). But until now 

the implementation and regulation of automated and connected and automated transport 

(ACT) is not mentioned within the ´Sustainable Urban Mobility Plans` (SUMPs), which are 

obligatory for all EU member states. It would be essential, to integrate aspects of ACT as it is 

to fear that without a self-confident and powerful polito-planning regulation ACT will negatively 

impact the agglomerations of bigger cities (Beckmann 2018). 

The calculated savings of emissions (greenhouse gases, noise), energy resources and 

recuperation of public space in most scenarios are not the result of ACT, but rather a result of 

other technological (post-fossil engines, clean energy tech) and societal changes (sharing 

instead of owning). Moreover, urban logistics must be regulated more restrictively (‚last mile‘) 

by defining time corridors for deliveries, defining vehicles by maximum size and restricting the 

access of cars to districts via pricing systems. 

A number of additional physical-material infrastructures like dedicated lanes, fly-overs etc. will 

be needed particularly in cities. Therefore, experts are worried that the planning of the infra-

structures for ACT will swing back to transport planning of phase 1 (car-friendliness). 

Moreover, an urban-friendly ACT cannot be implemented by technical and physical solutions 

alone, but also through involvement of its citizens to impact mobility behaviour (Wasner et al. 

2016). 

New types of infrastructures also include the connectivity between existing infrastructures and 

vehicles as well as social media apps. The organisation of ACT will generate huge amounts of 

data, which poses the challenging question about who manages and who owns the data. 

Political regulations are urgently needed (on both national and transnational levels) as there is 

the fear, that companies interested in acquiring personalised on-trip data are ‘buying 

themselves in’ by paying for theses infrastructures (or partly via public-private partnerships). 

 

6. Conclusion 

Recent transport policies are accountable for improving transport systems in two dimensions: 

On the one hand, the systems have to be optimized quantitatively and qualitatively. This in-

cludes investments in the maintenance of existing infrastructures and in new technologies. On 

the other hand, to ensure environmental protection and the reduction of the emission of green-

house gases, it will be necessary to change broader mindsets in order not to merely adapt the 

places for technological needs, but to integrate only those technologies that help to actually 

solve existing transport and mobility problems and not generate further problems (Banister 

2008). 

In ‚simple‘ traffic situations, where vehicles operate in protected spaces (tunnels, dedicated 

tracks, lanes, etc.), automatisation already exists and will come sooner (shuttles in airports, 

metros, far-distance railways, inland water vessels, platooning of trucks on highways, etc.). 

Moreover, sectors that operate with professional drivers like in logistics, taxi service, overland 
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bus systems or public transport companies, have keen interest to push ACT for business 

management reasons.3 

More problematic are cars – whether owned or shared. The step-by-step improved assistance 

systems and the connectivity in systems of intense data exchange potentially offers the option 

for individualized infotainments as well as the promise, that within the foreseeable future driv-

ers will be set free from driving. This implies the risk of automated and connected driving 

being implemented solely on comfort grounds (‘alexaisation’). Another driver for automated 

and connected driving may result from the need of certain groups to seal themselves off from 

other disliked social groups. On the other hand, ride hailing will be critical because of the need 

of sharing with ‘disliked’ passengers. 

Comfort and the promise carrying less liability are also drivers for growing attractivity of 

carsharing models besides the new aim of the ‘economy of de-materialisation’ or 

environmental protection. The fully automated and connected car is becoming the symbol for 

future-orientated mobility within an individualised society, in which people are increasingly 

excluding ‚the others‘ from their own lives, where ‚just-in-time‘ satisfaction through always 

available individualised infotainment becomes the yardstick for happiness. 

In opposition to individual benefits are the collective aims of sustainable development, particu-

larly for the social and environmental dimensions, as automated and connected driving will 

thwart the aims of progressive settlement and transport development policies until cars with 

lower technological SAE standards can exchange with those with higher degrees of 

automation. The possibility of seamless door-to-door transport will lead public transport to 

loose attractivity, particularly if the time for driving could be used for other activities. As the 

meaning of travel-time changes, suburban sites will become more attractive, resulting in 

longer and more frequent car trips which are leading to more urban sprawl. These facts 

challenge the hope of engineers, that traffic burden can be lowered by ACVs. 

Particularly within cities, the phase of ‚mixed traffic‘ might last for more than 30 years. That 

means, that even if investments are made within the next years, the benefits of a fully 

automated traffic can be ‚harvested’ only several decades later. Moreover, there is the 

looming danger, that once again the city will be re-planned to merely fulfil the technical 

requirements, like in the 1950s to 1980s, of a new car mobility, again producing new lock-in 

effects.  

Therefore, the urgent and not yet answered question is, whether politics will support a ‘AV-

ready’ city or whether those elements of automatisation and connectivity are governed and im-

plemented in a way that will help to solve existing and foreseeable problems of current 

transport systems. This includes not only better climate and environmental protection, but also 

better access to mobility for excluded social groups like the young, elderly or handicapped 

people. (Sheller 2012)4 . These groups rely on public transport, which serve increasingly 

poorer neighbourhoods. Equivalent living conditions and/or equal chances for organising daily 

                                                

3  Companies like DHL had developed by themselves driving and flying vehicles to safeguard a seamless transport 

from high bay racking to decentralised packages stations including the ‘last mile’. 
4  In theses sources low income households are not mentioned (low- and no-cost public transport) which will be 

excluded by costs from the benefits of automated driving, which moreover due to the logics of housing markets 

increassingly become displaced to less attractive, less equipped and less accessible neighbourhoods. 
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life, such as access to higher education, vocational training or workplaces, which is 

guaranteed in the constitution, are not safeguarded. 
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