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What is a System?

• A system is a regularly interacting or interdependent group of 
items forming a unified whole. 

• Every system is delineated by its spatial and temporal 
boundaries, surrounded and influenced by its environment,
described by its structure and purpose and expressed in its 
functioning. (Wiki)

14.06.2018 H. Knoflacher2

Closed Systems – Open Systems
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Basic conditions of real Systems/Evolution

formalis Form

materialis Material

Mean

Goal, Purpose

Traffic

Urban and Transport

Planning

Engineering

GROUPS OF SELECTION –
OR FORM-CONDITIONS

CONSTRAINTS

SOCIAL-
LIMITATIONS

RATIONALITY

JUDGEMENT

DESICION

CHOICE

SELECTIONS-
CONDITIONS

OF THE 
ORGANIZATION

LIMITATIONS
CONSTRAINTS

FORM CAUSES                          FINAL CAUSES

EXAMPLES, ACCORDING TO THE
AIM OF QUESTION THERE ARE

COSMOS

GALAXY

SOLAR SYSTEM

PLANET EARTH

BIOSPHERE        NATURAL HISTORY

LIVING SPACE          ANTHOPOLOGY
(HABITAT)

COSMOLOGY

HUMANITY          PRAHISTORY

STATE                 HISTORY

FAMILY              TRADITION

HUMAN             BIOGRAPHY

HEART             CONSTRUCTION

HEART-MUSCLE   ACTIVITY

MUSCLE-FIBRE    HAND GRIP

SARCOMER        MOVEMENT

HEREDITARY MOLECULE

IT‘S SUGAR MOLECULE

IT‘S C-ATOM

IT‘S ELECTRON
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Fit into upper and
lover levels

Everything new comes from „between“ lower and
upper layers.
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Individual behavior - System behavior

People                                  EnvironmentEnvironment

6 Million years of human history: 
Adaptation mainly
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Responsibility

Engineers, Architects
Territorial Planners

People ?
? Environment

Techn. Environment
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Different Data, Behaviour and Structures

Individual
Data

Individual
Behaviour

Structure

System
Data

System
Behaviour

Structure

People Transport System
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Understanding

• from Symptoms to Drivers and Causes of ….

• From simple elements of the transport system to

• more complex structures of Human- and System-Behavior

• From single mode to internodal understanding
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Examples

•Width of lanes

•Speed – Perception

•Cycling – Environment

•understanding Mobility
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Individual behaviour – System behaviour

Simple Question?

What is the proper lane width?

KfZ-Verkehr: Dimensionierung für wen?
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Road vehicles:
From horse and cart to cars and trucks

What about History of Road design elements

Examples and Logic of
Standards  [RAST-Q 
1966];
residential road T30 
lane width = 3,25m
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Efficiency: people/m/h?

In the Brain of Planners….
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50 m

36 m

24 - 27 m
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Questions

Is there a relationship between width of lane
and travel speed??

What is the „mechanism“ which is responsible 
for this relationship?

If we know the mechanism, we can exactly
choose the width for the right speed. 

Traffic planning would have a scientific background
for this siple element – for the first time!

Lane – car-width – average travel Speed
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Distance to the carriageway edge
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Measurement of positions of cars in the cross section

..an unknown (in transport)
function was derived
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Textbook – psychology - Experiment

Δt Time
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Bio-psychilogy gave the answer

Crabs – eyes –irritation by flash lights in constant
time-intervals.

Explanation:

latent, periodic Mechanism

Experience with the first minutes driving a car
show this mechanism is also valid for the man
Subconscious mechanism of this kind enable us
to drive a car 
Physiology:
cerebral cortex is to slow, to energy consuming
Deeper layers are needed
History of our evolution
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Physiologie + Kinematic

The perception of deviation from the  Ideal linie is
always delayed – oversteering – periodic mechanism 
due to ∆t! (differential equation – sinus function –
expoential probability function)

The faster the speed the bigger the deviation

Theory for the proper chioce of width of lane was
now established. Perfection by further research by
Miachel Schopf

Solution: only possible by
interdiciplinary approach!
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Speed an periodic mechanism

High speed v2 > v1

a2 > a1

f(x) = C . e -k.x

x = a . tgα

a = v . t

a1 = f (v1)

a2 = f (v2)

Time delay ∆t

H

A

α

x1
x2

a2

a1

Narrow lane

Wide lane
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Restbreite and Vehicle Width 

Behavior depending on remaining width 
results in optimal remaining width

Latent periodical
Mechanism

f(t) = e -t

Narrow lane

Wide lane
At higher speed bigger 
deviation from perfect line 

• wider lane needed or 

• higher concentration
= more Energy (short time)

• lower speed at narrow 
lane!
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y = 39,665ln(x) + 75,913
R² = 0,9724
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Lane width – vehicle width

Bew(e)ährungVehicle speed and remaining width
(= lane width – vehicle width) in driving experiment
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Lane width for optimal convenience
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The scientific proper lane width

RV – one way traffic

GV – two way traffic

V50% - average speed
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Chance – equity – for all system users

simultaneous view = 
same quality for everybody !

Space for 
Pedestrian, Cyclists 
and Car users in a 
comparable scale

Lane width for 
car users (~ T30)

[m]

Satisfa
ction  

for x%

50%

85%
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Cycling

Practical Question

How to encourage or stimulate people to use the cycle?

The answer should be given on sound scientific base.
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DATA

System understanding

Behaviour

STRUCTURES

Market Share

People

Environment
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Bike and Ride – Railway station
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Understanding Mobility

More cycle tracks 
more cycle mobility

More cars 
more car mobility
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Only a shift of trips from one mode to an 
other occur

Constant number of trips per person and day

Pedestrians, cyclists
and public transport
Keep urban structures 
and urban bussiness
alive

Motorisation

Number of trips
per person

and day

Motor car trips
destroy the urban
space

Reality
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Structure A: 10.000 Cars, 6000 Pedestrians per day
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Eisenstadt, 10.000 Inhabitants
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Pedestrianisation, City taxi, 
traffic calmimg, cycle paths

If the system is changed – mobility patterns change
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Structure B: 26.000 – 40.000 Pedestrians per day
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Conclusion: Mobility

There is no „Growth of (physical)
Mobility“ in the System

Only a Shift from one mode to
others is happening and can
happen
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Speed 
the leading indicator of modern transport system

Question:

Which speed is appropriate for us?

What is fast? ….. to fast?

What is slow? ….to slow?
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150 years ago the transport system changed
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Zulässige Streckengeschwindigkeit (km/h)

Dampf Stephensons A1-Lok Rocket

Dampf 1A-Lok "Austria"

Dampf B1-Lok "Ajax"

Dampf 2H-Lok "Duplex"

Dampf 2B-Lok der kkStB-Serie 4

Dampf 2B-Lok der kkStB-Serie 6

Dampf 2B1-Lok der kkStB-Serie 108

Elektro 1B1 BBÖ Baureihe 1005

Elektro (1A)Bo(A1) der BBÖ Baureihe 1670.100

Elektro (1A)Bo(A1) der BBÖ Baureihe 1670.100

Elektro BoBo ÖBB Baureihe 1044

Elektro BoBo DB Baureihe 120 001

Elektro BoBo ÖBB Baureihe 1044.501

Max. Speed
Car

Motorisation
Infrastructure

Speed determine space
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Man: 6 – 8  Million  years as a biped on the globe
..the only mode we are really familiar with
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Human speed

There are two Optima!

B
walking

running
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Understanding
Quantitative Effect of Speed on information

A car is approaching from the left with high speed

A a sprahn rmtelf ihhg pe

Aasrh mefih e

Ashmfhe

Speed
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Risk of misunderstanding the message
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100%
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100%
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Informationsverarbeitung Schema

∆T

∆t

Irritation Action      

Brain 

Conscious 
Processing 
<of Data 

very simplified
scetch
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Informationsverarbeitung Schema

Typical time

Spatial limits from
experience 
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Deficit over  50km/h  >>0,3 – 1,3 m   >>0,13-1,3   1,4 – 12,8 m !!

This weakness has to be compensated by simpification
of the environment – building cariageways
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Restricted human perception has to be compensated 
by simpifiaction of the environment = space

Urban environment
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Speed: The core indicator for B/C

Travel Time Saving: 

The core of Transport Economics

Question:

How much time can we save if we
enhance the speed of the Tansport System?
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Dogma Nr 2: time saving by increasing speed

All investments into transport infrastructure
are based on calculations which assume
less travel time by increasing speed

This is based on our individual, personal
experience – and taken as a fact.

But is this the system effect???
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Common method for the calculation of time 
benefits

O
DS1

S2Speed: V2 > V1
Distance LOD

Time saving: Δt = LOD.(S2 – S1)/S1xS2

Benefit= ΣΔt x money per time

CB-factor = Benefit/Cost > 1 (3)

14.06.2018 H. Knoflacher57

Travel speed 1955 - 1981

1955

In 30 years
ten times
faster ...
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no difference in travel time distribution
between slow and fast system users
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Nowhere on the globe a saving of travel time has been 
observed so far

Travel Time Budget is everywhere the same

No cars             500 cars/1000 pop and more

Pedestrian speed        50 km/h and more
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Higher speed – longer distances!
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The example of home and shopping

Parking &
Shopping

Parking &
Housing

Housing, Shopping etc.
within a walking distance, 
in harmony with the city
and the environment

The
effect:

City

Sprawl
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The Periurban Problem is the inevitable effect of this process 
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Q  =   D    x     V

Q  =   D    x     V

-

+

+

+

Local measure

System effects Medium and
Long term

short    term

Effects

...if capacity is enhanced

The result Exponential Growth of Problems
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Schlachthausgasse und A 23

1977 1978 1988 

22 000

7.000

26.000 +
80.000

What traditional
Experts forecast

..how the system
works in reality!

before ..............after A23 .............. A23 10 years later
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Traditional „Problem solving measure“ :the Car 
infrastructure

Car infrastructure
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..and the compelling effect

The inevitable Effect: Congestion



14.06.2018

23

14.06.2018 H. Knoflacher67

• i

A
BV1

V2V2 > V1
Länge LAB

ΣΔt = LAB.(V2 – V1)/V1xV2 = 0 = Nil!!

Benfit = ΣΔt x Money = Nil

Only costs and problems remain

Calculation based on real system effects
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Congestion – a Problem?

We can not save time in the transport
system if we enhance the speed.

We can also not lose time in the
transport system e.g. congestion!
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Prachtstau
80 Minuten
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The Fiction of Congestion as a problem!?

Entwicklung der Stauzeiten in Klosterneuburg nach der Sperre der 
Buchberggasse

y = 160e-0,6931x
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World of taditional Traffic Experts 

and Politicians = EU Policy

Reality of the World

If experts and politicians believe congestion is a 
transport problem they are away from reality.

Social acceptable congestion level
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Understanding the System behavior

Congestion is not a Problem

Congestion in car traffic is a tool

to be used to help people 

to choose the right urban mode
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Dogma Nr 3

Freedom of Modal Choice

We park the car at home but should use public transport.

If not – car user must pay toll, parking fee, etc
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Distance and Acceptance
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Waggle dance–frequency = distance-info
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People and bees show the same behaviour

Distance to feeding place
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Body energy (Knoflacher 1981) Ergonomics! 

Content of the information is not the distance, it is the
amount of body energy to cover the distance

This is also the effect on man, when he has a car available
Energy for the activity in Kcal/ Min.    Relation to the car   Relation to  Evolution

Walking 4 km/h   4,3           2            hundred

Walking 6 km/h   6,5            3           Millions of

Running 12 km/h 12,6           6               years 

Running  20 km/h 24,2         12  

Driving a car  1,6 – 2,0   1
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Innovation of our civilisation cause effects on our 
oldest and most powerful levels of evolution

Source: Die Spaltung des Weltbilds, R. Riedl, 1985

Car-
traffic

.Causes effects
on this old and
powerful level
of evolution!

change of
•Values 
•Structures
•Culture 
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Combination (union) of man and car?

+

240 PS                                                                         0,1

What happen inside the man
Body energy for movement

15%-50% car driver                               100% pedestr.

what impressions he has (feedback)
Speed           100 km/h and more                                  4 (max 36km/)   
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Unification of car and man in deep levels of human brain 
addicted people, politicians, planners and experts

Virus – Effect of the car!
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Car in the brain change the world view
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A pedestrian with a „walking tool“
is called crazy by our society
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This is the „Congestion Problem“ in
GB, A, D, I, .......EU????!!!!!!
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...und grundlegende Rechtsansprüche und -begriffe

Making this absurdity in human behavior visible
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Separation of activities is the result of individual 
optimization of parking

Home

+ Parking

Working + Parking

Shopping + Parking

Recreation + Parking

Loss of
urban

activities

Acceptance function of cars Acceptance function of public transport

No chance for
Public transport

Parking at home make
People to car drivers

Parking at home and at destinations destroy all human
scale structures and activities
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If we don´t learn from the past we have no 
chance in the future

Anteil der Verkehrsmittel an den motorisiert beförderten Personen in 
Deutschland 1950-2000
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Distance, Quality of Environment and 
Acceptance – the real “Market Forces”
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Parking plance

PT-stop

Car orientated environment

unattractive car-
orientated environment

The „market“ is distorted
modal split is fixed by the
physical structure
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Effects

Environment: Deterioration

Social System: Isolation and Individualism

Economy: Monopoly and lack of competition

Decline of Efficency
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Solution 

Problem has to be treated where it occur –
at the source.

This is the man, before he or she become a car driver.

There is no solution by treating traffic flow, 
also not in poad pricing,  or in the tariffs  of PT

The intelligent solution is the reorganisation 
of origins and destinations of all trips – a 
radically change of the organsiation of parking
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Key for the Solution: New organisation of Parking 

Housing and ...

Akzeptanzverteilung
für Aktivitäten

Akzeptanzverteilung für
Öffentlichen Verkehr und Auto

Parking in Garages

PT - Stop

+

+ work
+ shoppingf
+ leisure etc.

Precondition for a sustainable TP:

Minimum Requirement: Equidistance of
Parking Place and Public Transport Stop (PP = PTS)

14.06.2018 H. Knoflacher92

...

+

Living and ...

Acceptance of
walking

Acceptance function
of public transport

Parken

PT stop

+

+ workt
+ shopping
+ leisure etc

Garage

....or a better solution
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Fiancial Structures have to be changed

„The money is on the parking places - and on the roads“

But it is unfair to provide the society
first with a physical structure which
force people to use the car –
and punish this behaviour later on, 
by introducing financial barriers
like road pricing etc.
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Parking fees must reflect the value of the 
parking place?
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K a b B S

10 218.4 261.7426 0.4406 0.5133 2.38 136

11 117.8 225.7052 0.6913 0.9448 1.91 47Replacement of compensation payment for lack of 
parking places by
„Car traffic production levy“ or
„Transport Problem production levy“

This is the 
Tarification
Function for
Parking
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Organisation

Main mistake in traditional transport system was:

Transport was not organised as a system
Interlinked parts have been optimised individually
Without taking into account effects on the whole system.

The worst mistake was and is:

Optimisation of parking on individual level.
If this happen, no optimisation of the system
is possible any more
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Organsiation has to be changed

Parking is not a private affair
Parking organisation has to be a public affair

Provision of parking has to be done 

by an organisation
equal to the organisation for public transport

.....in  accordance with the goals of the system
and the reality of human behaviour
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2017
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2017
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Easy readable books…
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Wer tiefer eindringen will…

Available in about 10 days
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Literatur zum Thema
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Literatur zum Thema
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Literatur zum Thema
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Thank you very much


