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“The world is a spaceship with unlimited resources,  

which are depleted by a crew called ‘humankind’.”

– Prof. Dr.-Ing. Gernot Spiegelberg

“Mobility forgot what staying is.” 

– Prof. Dipl.-Ing. (em.) Peter Latz

From the mobility of the future

through the future of mobility 

to immobility

mobility of the future”? A public brainstorming at last year’s Annual 

Conference of the Academy suggested that the idea of the “mobil-

-

sionary ideas – like cable cars in cities, jetpacks 

much more surprising: instead of speeding up 

-

 as 

.

Before describing our image of future mobility, we 

Mobility is an action which might be possible 

in many different forms – on our own or using an external pow-

strongly: There are many different purposes lying behind daily ac-

in the neighbourhood. The only thing which is certain is that peo-

means to an end. A physical distance between two points, A and 

A. The satisfaction at point spatially possible, in 

other words accessible. In this case, the distance to B is just an 

obstacle. When someone goes to the supermarket, it is for the 

grocery shopping and not for the ride itself.

If the need actually lies in experiencing the distance that is 

-

tion of mobility starts or ends. People aim for the experience they 

gain on the road, looking for a change of scene, the thrill of speed, 

physical exercise or a renewed perception of nature. In that case, 

the trip itself is actually the goal and mobility is an end to itself.

-

egories: If it comes to experience 

-

tional amusement 

can be illustrated in the distinction between “grocery shopping” 

and “shopping.” Buying food is something that needs to be done 
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huge topic of “mobility” into manageable proportions in relation to 

its principal stakeholders. We also researched and discussed the 

1.  Locomotion instrument & mobility user (What does locomotion 

-

ment?)

The results of our research were extraordinarily wide and compli-

cated: mobility of the future can be associated with so many so-

cial, socio-economic, technical and ecological claims that it might 

Because of the immense complexity of the topic, our project does 

 

-

we were concerned with the question “If our society could make a 

of mobility” can be described much better with that initial question.

The main question of many current debates is how a person can 

-

ment-friendly way. Unfortunately, we concluded that recent studies 

are not enough to answer our question.

Beside the actual forms of mobility such as cars, trains or airplanes, 

is a scarce resource and urbanisation continues. At the same time 

-

ment. By requiring mobility, all of these factors limit mobility and 
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Consequently, there is an increasing physical complexity expect-

the world of work by working at home for different companies. It is 

clear for us that physical mobility is not always a must to reach the 

The future of mobility lies in immobility

What we understand by immobility is a reduction of physical 

physical distance.

his/her needs.

ideas about mobility is necessary. A wide network of mobility carri-

ers, infrastructure and mobility users or mobility 

an increased physical mobility of goods and other things, which 

-

when he/she wants to. 

-

future of mobility. For us, it is certain that with future forms of mo-
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Abstract

Today, mobility is generally examined from a commercial point of 

-

ferent question: Is physical locomotion in fact always necessary? 

Mobility may well be regarded merely as a means to an end.

Thus, we formulated the hypothesis: 

.

The question, therefore, is not how locomotion takes place, but 

Background

According to AHREND et al. (2013:2), mobility is the potential to 

-

adays, we see mobility also happening during a phone call: A call-

er’s body may stay at a certain location, but his or her mind is 

actually at a different place.

Therefore, a person’s opportunity to change his physical or mental 

standpoint – that is what we call .

Mobility – Nothing but Satisfaction

then, it has been a need for mankind (SCHINKEL:2;9-11). Any kind of 

need requires a change of location, i.e. a locomotion. Be it hunger 

that pulls man to the refrigerator, a trip to the countryside or just 

if you want to satisfy a need. The change of location is not nec-

or mental standpoint is , not the change of location itself; 

but the possibility of relocation is mobility (cf. AHREND et al. 2013:2). 

The access to spatial relocation we call  , the ac-

.

is a tool. People use  to satisfy their needs (faster). A spe-

cial form of mobility is when the process of relocation itself is the 

need; this happens for instance when it comes to hiking.

There is also a need to experience . This experience we call 

 and is not a means of transport (cf. AHREND 

 and 
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. S  includes all forms of mobility in which 

 

includes all forms of exercise aimed at the experience of the body.

hand, there is  and , on the other hand, 

there is and 

SCHINKEL (6-9) criticises the fact that nowadays  

constrains human interaction, which emerges, in our opinion, from 

.

process of transportation – mobility is a need. In a) intangible forms of mobility, 
information and thoughts are transported, in b) physical mobility, mundane things 
are transported.

Future – Potential for Mobility

In general, to address the future’s mobility, needs of our society 

FOLLMER & SCHOLZ).

Be it animal domestication, railroad, bicycle, smartphone or 

-

cient. Meanwhile, huge amounts of data are collected and ana-

lysed, nonetheless the breakthrough in automated analysis of large 

amounts of data has had unpredictable consequences. Techno-

-

daily life and can now be always at one’s side. New opportunities 

like  or  and quicker data transmis-

Thus, new consumer and working models do not necessarily re-

quire  anymore for the core population. As access 

points outside urban areas, infrastructure for  is 

not required as before.

Resources – Restrictions for Mobility

HARDIN -

-

cording to their own needs, the satisfaction of the people’s needs, 

When it comes to mobility, the two most important resources 

which cut potentials for mobility are fuel and space. Research and 

space because of mobility, by contrast, is not as often discussed.

Detailed Hypotheses

-

lows:

Hypothesis 1: 

-

ment of humans.

Hypothesis 2: 

Physical immobility for humans requires a high mobility of goods.

Hypothesis 3: 

cannot be replaced by immobility.

Goals and Methods

As mobility is a broad topic it has to be carefully addressed so as 

was to carry out research on how the future’s mobility is seen by 
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-

car technologies. Instead of changing mobility as a whole, existing 

mobility principles are enhanced.

challenge and tended to think only in terms of existing principles. 

minds to radically new ideas. This also led to a renaming of our 

The future of mobility is immobility,

the decrease of physical movement of humans.

of mobility systematically, the topic was split into six categories: 

and dictates all of our needs. Technology, economy, polity and pol-

Each topic was analysed in the following three steps: First, the cur-

rent situation was examined in detail. For technology, this included, 

the expected situation in the next twenty years was analysed, as 

example, the patterns of work in society might change to an al-

most completely remote model of working.

Due to the lack of space in this paper, the assessment of each of 

-

-

-

nology, economics, society). These hypotheses were critically dis-

Hypothesis:

Immobility as the Future of Mobility

Based on 

Research

Based on 

Interviews

Transformation of mobility:

technologies & innovations 
(e.g. virtual/ augmented reality)
services (e.g. carsharing).

Challenges of physical flows:

areal complexity (from city 

structure & demography)

physical complexity (from 

infrastructure, traffic & challenges)

Individual mobility (from city 

structure & demography)

Prof. Spiegelberg’s mobility:

world as a space shuttle with 
limited ressources on board
visionary vehicle with 

immaterial focus (data 
communication & services)

Challenges of physical flows:

increasing physical demand & 
growth of complexity due to 
technical innovations

need for extension of physical 

(limited) mobility with 
immaterial layer.

Figure 2: Inputs leading into our central 
hypothesis
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Immobility

Economy

Technology

Society

Environment

Politics

Laws

Frame Conditions

Enabler

Commercial 
Requirements

User
Requirements

Limitations Regulations

Regulations

1. Overview of mobility

2. Derivation of hypothesis & scope definition

3. Discussion about impact & relevancy of immobility

city structure & demography
infrastructure, traffic & challenges

technologies & innovations

means of mobility & user

virtual reality, remote, etc.

visions & utopia

4.1 Visions 4.2 Sustainable results

hypothesis: 
immobility for the future of mobility

Iterative improvement
(Mobility layer model, vision 

mobility lifestyle, etc.)

Iterative discussion & 
consolidation of arguments

into six categories. In each category, 
the possibilities for an intangible 
mobility are analysed. The shape of 

their importances, they only show the 
connections between each other.

in the project
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Visions for 

Immobility

Flexible Capsule Transportation 
[Technology]

3D-Printing Supply
[Economics]

Desk-Sharing
[Society]

- overall capsule network as mobility infrastructure instead 
of individual means of transportation

- individual transportation of humans & individual 

adjustment of interior

- connection of personal mobility demands: no traffics, 

faster mobility, increased efficiency...

- 3D-Printer instead of global supplier network
- no necessity of transportations & logistical actions

- direct & individual supply of assembly lines

- local availability of working spaces instead of company 
headquarters

- decentral connection & integration in company network

- no necessity of transports to work

Immobility

hypothesis was checked on whether its single interest and task 

-

These are shown in the following chapter “outcome and discus-

Outcome and Discussion

Part Vision from the view of Economics: 3D-Printing Supply

Main ideas: 

-

3.  Decrease of physical mobility undermines the importance of 

classic mobility industries, e.g. automobile industry

Prerequisite: material supply

Especially in the industrial sector, procurement plays an important 

role in meeting the needs of a customer. 

The wide 

between suppliers and the 

in-house.

To 

The physical mobility of acquisition – transports – brings huge eco-

. For companies, there are some transportation 

costs and procurement time to factor in within the production de-

long as there is a demand for production, the supply parts should 

goods or storage capacity.

Beaming would be a utopian solution to reach our goal. But tech-
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parts based on CAD data could be manufactured on site.

Manufactures with 3D printers, which build a link between cus-

tomer demand and production need, make an acquisition on site 

-

products fabricated just-in-time and on-site. That means com-

Thereby, new technologies and mobility of data are the main ena-

blers of an immobility concept in the industrial sector.

Physical immobility: The physical immobility of people and goods 

is only possible through immaterial immobility and new technolo-

-

es, because 3D-technology makes the acquisition from suppliers 

Physical mobility: 

-

cause of the complexity of all the separate parts. Especially, sepa-

rate parts with electronic components or components with special 

design and requirement could not be simply manufactured with 

manufactured forms should be produced out of plastic or metal.

-

ment 3D printing?” 3D-printing technology is still in its infancy and 

potential is the 

foundation of immobility in material supply.

Society: 

-

tance. 3D-printers would need to be integrated and installed into 

-

ger IT and mechanical engineering competency will be necessary.

the direct accessibility of products on site will enable a faster de-

Technology: When it comes to the implantation of 3D-technologies, 

supply in the future, 3D-printers should be able to satisfy the same 

product requirements, in terms of cost and performance, as the cur-

-

-

Part Vision from the view of society: Desk Sharing

Main ideas: 

1. An ageing society with extra requirements for mobility

-

sharing-platforms

Pre-requisite: 

-

why large, physical mobility expenditures are necessary. A place in 

relief for the transport system. 

this at home or at nearby localities is imaginable. The 

-

partment could be done this way. Camera and sensor technolo-

-

ter an employee enters. A permanent data exchange could happen 
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-

of physical mobility.

Physical Immobility: The physical immobility of people is enabled 

through mobility of data and the application of new technologies. 

if a central stationary work organisation could be replaced by de-

-

ments.

-

infrastructure with screens, sensors, cameras or RFID-interfaces 

be suggested as well.

Physical mobility: 

-

picted. For instance, the initial production or assembly and ma-

Technology: -

nological requirements needed. Other than the information ex-

-

-

sibly be best built as a . Thereby, decentralised and 

-

ment could be enabled.

Economy: a decentralised organisation makes the company more 

journeys anymore.

new, decentralised work organisations should be controlled and 

guided centrally. This might cause some risks in the workplace. 

future. The question is whether strict la-

bour hierarchies are always needed or whether new organisational 

Part vision from the view of technology: Flexible Capsule 

Transport

Main ideas: 

1.  Technology enables mobility of goods and data, by which phys-

ical mobility of people could be replaced partially.

2.  Technology supports physical mobility of people.

3.  Personal, direct contact and interaction between people cannot 

be replaced by technology.

this is possible by car, bicycle or public transportation, which pro-

-

-

seeable nowadays, unites more and more functions in small, digital 

transferred and processed, which is analysed with the expecta-

-

ous and barely predictable if a breakthrough in automated analysis 

a fact that opportunities that are created by a combination of new 

intelligence through neuronal networks and so called “Deep Learn-

and working models could emerge that essentially do not require 

physical mobility to people anymore. Theoretically a large urban 

infrastructure could access a full range of infrastructural opportu-

case, the physical mobility of products (consumption) and the mo-

for people.
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Physical immobility: The physical immobility of people could be 

enabled by goods and data (information). This would mean that 

-

nology, which helps people to satisfy their needs without actually 

-

-

to happen. New working hour models which offer less presence 

relationship with decentralised employees. The basis of this de-

-

mented reality.

Physical mobility -

contrast to an immobility approach that could easily bring the de-

generation of the human body as in the futuristic scenario in the 

the remaining necessities of people at the end of the day. Due to 

shopping...), there could be a greater emphasis on pure physical 

mobility, in which “the path is the aim” and joy and experience will 

concepts. For instance, small capsules, which dynamically con-

through electrical cables in roadway surface. The fully automatic 

control is made possible through the information contained in the 

infrastructure and replaces complex sensors on the board of the 

internal space and the of-

-

base calculated – operating site.

could easily become real, if the best possible, centrally controlled 

Economy: Subse

should be some fundamental changes in the economic structure 

of the mobility on offer. And in this future model, only consumption 

The trade 

-

tomisable mobility concept will not play a prominent part.

Society: An important question that needs to be answered in the 

future is how people will compensate for losing the experience 

of the technology. While a great deal of physical mobility that is 

technology, a fundamental need to experience mobility still dwells 

-

action with other people and can also be categorised into two 

that allow us to enjoy and experience our bodies. To the second 

dimension of the speed perception belong all forms of mobility in 

which one person puts a machine or some sport equipment into 

their bodies and machines. They like to control and also enjoy 

-

interaction with family, friends and co-workers, residual mobility 

will remain essential to our basic needs. For mobility is the core 

element of those needs. It is not only a matter of coming from 

place A to place B, but also of experiencing and enjoying time 

and space. The connection may be from A to B; but the path is 

the aim. Mobility will be practiced as an end in itself and won’t be 

replaceable by the immobility approach.
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Summary and future work

In conclusion, we propose that the future of mobility is based on a 

decreasing mobility

goods and information must increase.

looked at six different areas and checked if they would support or 

immobility and will therefore support it; the other part fears great 

losses with the new model and will try to stop the change. Tech-

nology and society support the intangible mobility because it will 

-

processes. Politics and policy both are induced by the needs of 

the economy and society and therefore will follow their decision. In 

sum, we see the future of mobility in a decrease of personal mobil-

ity and increased mobility of goods and information.

what actual life would look like in the proposed society. Detailed 

-

idence. This could be remedied by the gathering of information 

through the use of questionnaires. What reasons might speak 

scenario look like?

the future. This leads to questions such as what that sort of sce-

be managed, how the society and economy will be structured and 
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