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O1 Introduction
Topic‘s meaning and classification

= Reduction of greenhouse gas emissions (GHGs) necessary,
transport's contribution not insignificant

= The extent to which cycling transport can deliver a substantial
climate contribution (shift potential) not yet fully clarified

= Studies of cycling transport's potential mostly qualitative in nature

= Modelling of measures‘ impacts extremely difficult and often not
transparent

= Contribution to making the discussion of shift potential through the
promotion of cycling more objective
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O1 Introduction
What is a sensitivity analysis?

= ,,...the determination of parameters' sensitivity in a (model) solution...”
(ScHWARz (2004): ,,Sensitivity Analysis and Optimisation in Nonlinear Structural Behaviour®. p. 55)

= *... sensitivity analysis studies the relationships between information

flowing in and out of the model...”
(SALTELLI (2000): “Sensitivity Analysis”. John Wiley & Sons.)

= Study of the influence of input factors (individually or combined) on
certain results under ,,ceteris paribus“-conditions

= Serves to identify relationships between a model's input data and
desired outcome

= Tool for determining a system’s responsiveness as a building block for
developing scenarios

Perugia, 29.11.2012 Sensitivity Analysis to Estimate the Slide 3 of 15
Potential of Cycling

Demographics
(living situation, car access)

02 Project Idea
and PrOblem Calculation Model
Definition <L+ Region type
* | (Centralisation, Topography)
Concept :

= Model-based estimate of
transport's effect on
emissions situation

Transport distance

module
(based on transport
behaviour data)

Activities
Type and distance of activity

= Premise: coherent model
development

Modal split

= Sensitivity analysis:
assumption of
hypothetical effects
(variations modelling)

Emissions

module
(based on
HBEFA 3.1)

Fleet development

= Assessment of results
and ability to fully realise
potential with the help of

experts and scenario I —l

building Potential for environmental relief

Emissions factors
(according to traffic cond.)

Source: own graphic
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02 Project Idea
and Problem
Definition

Data basis

= MiD, SrV, MOP (National
and local household
surveys, cross-section
and longitudinal)

= HBEFAV 3.1

= Municipal Statistics, 12th
coord. population
projection up to 2060

Data sets to be compiled:

= Topography data (sub-
project): ,Classification of
gradient conditions in the
German main road
network at municipal

level”
Perugia, 29.11.2012

Basis for transport data
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MOP

Base data/identification of environmental
effects
HBEFA

Masdbend [momacn §anors for Bomd Trassgmy

3.1

Image source:
http://www.umwelt-
bundesamt.at

Source: own graphic
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02 Project Idea
and Problem
Definition

Why use topography
data?

Perceived sense of
distance

= Topographical influence
subjective
(perceived ability to
reach destinations by

cycling)

= Differences in subjective
rating according to
topography clearly
smaller than in real
behaviour

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Assessment of accessibility of work place

via cycling (good/very good)
MiD 2008, Workdays Mo-Fr, unweighted

84%
81%
76%
Area type:
m flat W hilly
60% n=4,362 n=4,813
33%
21%
6% 4%

Up to 2 km 2 km to 5 km 5kmto15km  More than 15

km

Length of work trip
Source: own graphic
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03 Variations Modelling
Classifying the method of calculation

Base year
= 2008

Sensitivity Analysis

Understanding of
model responsiveness

Analysis 0 Case analyses

Forecast 0

Trend Goall Goal2

Basic socio-de

. potentiall
]

Impact potential

Normative
presumptions

Source: own graphic
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03 Variations
Modelling

Analytical
approaches

Primary effective

principle of measures:

(1) Effect of vehicle
technology

(2) Effect from
(3) modal shift

(4) Effect of shifting
(5) and avoiding

Perugia, 29.11.2012

Green fleet

la}jlb

Short trips by
bike
2a] 2b

Perception of
cycling as option

Car use rather
than ownership

Orientation on
trendsetters

5a15b15c

Source: own graphic

Reference potential from
developments in technology,
Maintenance of current
behaviour

Potential assuming a change
in modal split, however
location and attractiveness
of opportunities remain the
same

Maximum potential by
applying the behaviour of
particularly transport-
efficient demographics

Potential due to general
conditions of a particularly
cycle-friendly/transport-
effecient urban form

Sensitivity Analysis to Estimate the

Potential of Cycling

Slide 8 of 15




03 VarlatlonS 1,600.0 & & & B Walk
>
. 3 m Bi
Modelling T oo puliay muiay  mam plke
3 PT
Green fleet £ 12000
E B Car
€ 1,000.0
2
T 8000
= 1,396 1,396
Modal Split (trip-related) £ 6000 (-0%)
u Walk u Bike PT mCar E
Base o o ] 400.0 1
values 23% 11%BERS 54% a
200.0
. : Base Green Fleet Green Fleet
G Fleet values 2015 2020
m Bl
e @
~
Modal Split (distance-related) 50.0
c
values ~= 1000
o3
leet Tk
Green Fleet BF o >0 w
» O ~
£2 -
Green Fleet SF m CO2in 1,000
0 o, -] ’
=3 3 NO2
~
250.0 .
2 = Particulate
(Sum may differ from 100 % due to rounding) Source: own graphic
Perugia, 29.11.2012 Sensitivity Analysis to Estimate the Slide 9 of 15
Potential of Cycling
03 Variations " walk
1 g u Bike
Modelling g 00
. . 2 PT
Short trips by bike £ 12000
25 % and 50 % of car trips < 5 g B Car
. = 1,000.0
km to bike £
2
g 800.0
Modal Split (trip-related) g o000
m Walk m Bike PT m Car £
Base o g 4000
values IICEL Y 13%
200.0
Short Trips 25 23% (3 13% 0.0
’ Base Short Trips  Short Trips
005 values 25
Short Trips 50 IFEF AL 13% - . 2l G
- |~
1 " g .
Modal Split (distance-related) 50.0
c
Base E 21% 73% S
values | —8— ‘_i 100.0
St
. > G
» O ~ ~
£2 - -
. : : ] ® CO2 in 1,000
=2 NO2
250.0 "
(N N = Particulate
(Sum may differ from 100 % due to rounding) Source: own graphic
Perugia, 29.11.2012 Sensitivity Analysis to Estimate the Slide 10 of 15

Potential of Cycling




03 Variations 16000
- =
Modelling
g
H H =~
Perf:eptlon of cycling as £ 12000
option s
P E 1,000.0
£
T 8000
s
Modal Split (trip-related) g 6000
m Walk m Bike PT mCar £
Base g 400.0
23% 11%EE:S 54%
values
200.0
Perception PP 38% 10% 42%
» conservative 0.0
Base
. values
Perception 0.0
Loptimistic” 6% 49% 9%
o
~
Modal Split (distance-related) 500
c
Base 5
) 0, c o
Q3
Perception 9; £
, conservative” pUES  20% 69% §§ 150.0 m
§2 S
Perception . EE
»optimistic” 13% el 66% 8% 2000
=3
£
250.0 o
~
(Sum may differ from 100 % due to rounding) Source: own graphic

Perception
»conservative” ,optimistic

B Walk
® Bike

PT

® Car

Perception

“

£
~
O

ES ES
=] ~
o o

r o~ '

m CO2in 1,000

NO2

250

® Particulate

Perugia, 29.11.2012 Sensitivity Analysis to Estimate the Slide 11 of 15
Potential of Cycling
03 Variations " Walk
. & ® Bi
Modelling £ 14000 Bike
(=]
3
PT
Car use rather than £ 12000 67
ownership S m B Car
‘e 1,000.0 -
3 110
T 800.0 -
Modal Split (trip-related) g 6000
= Walk u Bike PT mCar £
S 400.0 859
Base x q
23% 11%[EX] (-38%)
values
200.0
4
“conservative” 26% kY 17% 0.0 b
] Base Car use Car use
values ,conservative” ,optimistic”

“optimistic”

29% 15% i

Modal Split (distance-related)

Base

“conservative” H 29% 64%
e [

(Sum may differ from 100 % due to rounding)

Perugia, 29.11.2012

in 1,000t/workday (CO2) and in
t/workday NO2/Particulate

0.0 .
o
~N
50.0 -
100.0
150.0 m
-
200.0
2500 9
©
N

Source: own graphic

3

® =
=l
“HE

155

-

m CO2in 1,000

204

NO2

® Particulate

Sensitivity Analysis to Estimate the
Potential of Cycling

Slide 12 of 15




Understanding of system
and responsiveness

Model results
(Variations modelling)

Expert knowledge
(current plans, best practices)

Strategies

?

v

Modal shift

v

Expert

workshop

Shifting and avoiding
travel

Scenario of measures A:
,,Promotion of cycling transport
as a system**

Scenario of measures B:
,»Integrated promotion of
cycling transport within CO,
reduction policy
at all levels*

Source: own graphic

04 Conclusion and Findings
From the sensitivity analysis to scenarios of measures
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130 %

120 %

110 %

100 %

90 %

80 %

70 %

Scenario of measures A:
,Promotion of cycling transport
as a system”“

++=+=:Short Trips 25
Short Trips 50

= = Perception “conservative”
= =Perception “optimistic”

Scenario of measures B:
,Integrated promotion of cycling
transport within CO, reduction policy at

all levels”

Trendsetter KIEL

------- Trendsetter JENA

= ==-Trendsetter BREMEN

— =Use instead of ownership “conservative”

— - Use instead of ownership “optimistic”

Source: own graphic

04 Conclusion and Findings

Combining the model results - potential for
CO, emissions reductions (indexed representation)
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Potential for CO, emissions reductions in
private daily traffic in %

40 %

30 %

20 %

10 %

TOTAL CO, reductions per

year

A

Source: own graphic

time

50 Mil tlyear

40 Mil t/year

30 Mil tlyear

20 Mil tlyear

10 Mil t/year

*reducing distances
to destinations

04 Conclusion and Findings

Summary and discussion of the results

(Expert workshop, DELPHI-Method)
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»Knowledge creates Fascination«

Perugia, 29.11.2012 Sensitivity Analysis to Estimate the
Potential of Cycling

Thank You.




