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ABSTRACT 

The economic development in the last 100 years have been mainly enabled by the improved mobility options for persons and goods 

due to the development of efficient vehicles and provision of transport infrastructure for road, rail, air, maritime and inland 

waterways. Whilst the number of vehicles today excessively increased beyond one billion adverse effects occurred on safety, 

efficiency, sustainable use of natural resources, environment and economy. The development of new technologies mainly will allow 

new regimes in traffic management will to reduce the negative impacts towards a more sustainable mobility of persons and goods. 

 
1. Introduction 

Mobility supported by engines has started around 

200 years ago with development of steam driven 

locomotives for transportation of persons and goods. 

Around 50 years later Maritime transportation changes 

from wind driven vehicles towards engine driven with 

similar propulsion principles. Again 50 years later a new 

generation of engines with ignition principle could be 

built much smaller and less weight applicable for road 

vehicles and finally about 30 years later this type of 

engine have been applicable also for a new generation of 

aircrafts. In parallel to the development of vehicles it 

was also necessary to develop a dedicated transportation 

infrastructure for rail, road, maritime and air 

transportation (Rail tracks, dedicated roads for road 

vehicles, ports and air ports). This (technological) 

development has built the basis for the economic 

development globally but also was building the basis for 

the motorized armed forces where the mankind has 

suffered dramatically in the last 100 years also globally. 

 

2. Technological Development 

The technological development induced the 

production of a huge number of vehicles – specifically 

in the last five decades-we now can see around the globe. 

Today we account about 1bn road vehicles, about 

180mio rail vehicles, about 80mio ships all sizes and 

more than 10mio aircrafts requiring an adequate 

infrastructure to be operated. The investment on 

transport infrastructure in the last 5 decades has been 

enormous in all countries and is expected to grow even 

further due to aging of infrastructure and the demand to 

extend their capacity to balance the demand. Beside all 

financial effort we experience a decreased efficiency in 

transportation and still a much too high number of 

fatalities and injuries due to accidents in transportation.     

The European Commission counts the economic loss 

due to inefficient traffic (traffic jams, loss of workforce 

by delays, etc.) to about 120bn€ annually and economic 

loss on social level due to fatalities and injured person to 

about another 130bn€ annually.  Similar figures have 

been reported from the USA on their economy. Today’s 

most urgent demand beside the significant reduction of 

GHG emission induced by transport is to increase 

efficiency and safety in transportation on short notice. 

Therefor the organisation of transport (generally 

addressed as traffic management) on all modes need to 

be carefully analysed and measures to be identified to 

improve safety and efficiency specifically in view of the 

most recent technologies emerged in the last 2 decades. 

  
3. Advances in Traffic Management 

Analysing the principles in organizing traffic on the 

different mode in a general manner one can easily 

conclude two diverse regimes. 

1., A strictly centralised regime as for rail and air 

traffic – ‘the vehicle is only allowed to move with 

dedicated (individual) advise from a central 

management point (via signal or message) and 

2., A so-called ‘decentralized’ regime, as there is 

only an indirect way to impact vehicle movement (e.g. 

via traffic lights, road side signs, etc.) – ‘the vehicle 

move on the command of the driver more or less 

independent from centralized advise only steered by 

some general rules (not addressing each vehicle 

individually)’. 

The first regime applies for rail traffic management 

and air traffic management, the second regime applies 

for road traffic management and for maritime and inland 

waterway traffic management. 

In view of the most recent technological 

developments on all transport mode - the so called 

‘co-operative systems’ - one can see a significant change 

in organizing traffic for the near and long term future. 

The key enabler for this ‘co-operative systems’ in 

transport are the automated exchange of messages 

between vehicles (V2V) and between vehicle and 

infrastructure (V2I). Based on the experience we have 

made so far in the developments of the last decade 

globally we will need an additional element to organize 

traffic in a safe and efficient manner. This element is the 

‘autonomous function’ to allow the vehicle to drive 

automatically within a limited sphere.  
 

4. Summary 

Due to the increasing technological capability of 

electronic systems based on efficient data capture by 

sensors, fast processing of mass data and automated 

data/message exchange between vehicles and 

infrastructure (e.g. DSRC, GNNS, digital maps, etc.) 

new ways to ‘organise’ traffic can be developed. 

Introducing the 3 elements (V2V, V2I, and autonomous 

function) will consequently influence the above 



 

mentioned divers ‘traffic management regimes’ to a new 

harmonised single approach on traffic management 

equally applicable to all mode of transport (road, rail, air 

traffic, maritime and inland waterway traffic). This will 

allow manage traffic in an integrated way across all 

modes without traffic jam and respect to utmost 

utilisation of infrastructure capacity while increasing 

safety of transportation with the goal for zero accidents 

on road, rail, air and waterways maritime transportation. 


