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Midfield-width, lane width and effects on speed 
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Study backgroundStudy background

� Empirical background: Road width influences driving 

speeds

� Fixed road width 9,0 m: Systematic variation of mid-

field and lane width

� Theoretical background: The impact of emotions 

(Damasio, 1994) 

� Problem statements

� Hypothesis – experimental study

� Study design – VTI simulator

� Results

� Discussion
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Problem statements:Problem statements:

�� Does speed vary with systematic changes of midDoes speed vary with systematic changes of mid--

field width, lane width (and shoulder width) ?field width, lane width (and shoulder width) ?

�� If yes: Why? How do drivers decide on chosing their If yes: Why? How do drivers decide on chosing their 

driving speeds? driving speeds? 

�� Conscious or automated decisionConscious or automated decision--making ?making ?

�� Does speed variations depend  emotions?Does speed variations depend  emotions?
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Association between road width and driving speeds

Study Country Speed limit Road width 
 

Speed 
change/m  

Leong 1968 Australia ? 5,5 – 7,5 10,5 

Yagar & van Aerde 
1983 

Ontario, 
Canada 

80 – 90 6,5 –7,5 3 

Eikanger 1983 Norway 30 6 – 8  2,2 

  50 6 – 7,1 6,4 

  60 6 – 8 5,9 

Kolsrud 1984 Sweden 70 4,6 – 6,2 3,2 

  90 6,5 – 12,4  1,2 

  110 8,5 – 12,7 2,1 

Sakshaug 1986 Norway 50 ca. 6 – 7  1,4 

  80 ca. 7 – 8  0,6 

Nilsson 1989 Sweden 90 6,5 – 12,5 0,5 
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Average speeds, speed limits and road width 
(Kolsrud 1984)

Speed limit Road width Speed 

70 km/h 4.6 m 73.9 km/h 

 5.5 m 74.9 km/h 

 6.2 m 79.2 km/h 

90 km/h 6.5 m 85.6 km/h 

 7.1 m 87.0 km/h 

 8.3 m 91.8 km/h 

 12.4 m 93.1 km/h 

110 km/h 8.5 m 90.0 km/h 

 12.7 m 98.9 km/h 
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Experimental setup:Experimental setup:

� Study sample: n = 36 (“within-subject design”)

� 3 baseline conditions (randomized sequence)

� 9 experimental conditions (randomised)

� Stretch of road: “Målillavägen” (SE-Sweden)– 10 km long

� Speed limit 90 km/h 

� Driving one round (condition): 6.7 minutes, Σ = 80 min)

� Baseline II (“obstacle”): Car in front at 70 km/h

� No other traffic, conflicts

� Variables:

� Speed (mean, sd), lateral position, steering wheel 
reversal rate, steering grip (left/right), skin conductance 
(SC)

� Questionnaire: After driving in simulator
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““MMåålillalilla--vväägengen”” (VTI(VTI--simulator):simulator):

Baseline (30 cm)Baseline (30 cm) Mid field: 60/90 cmMid field: 60/90 cm Mid field: 120 cmMid field: 120 cm

Road width: Always 9.0 meters  Road width: Always 9.0 meters  

--Always double prohibitory lineAlways double prohibitory line

--All subjects told that the speed limit was 90 km/hAll subjects told that the speed limit was 90 km/h

Lane width: Lane width: 3,253,25 3,453,45 3,65  m3,65  m
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Baseline II (Baseline II (««obstacleobstacle««: 70 km/h : 70 km/h –– 3 km)3 km)
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Experimental conditions:Experimental conditions:

Condition no Central field (m) Lane width 
(m)

Shoulder width 
(m)

Road width (m) Accumulated 
time (90 
km/h)

1. Baseline (I) 0,3 3,6 0,75 9,00 6,7

2. Baseline (II) (obstacle) 0,3 3,6 0,75 9,00 13,37

3. Baseline (III): As I/II 
but without rumble 
strips

0,3 3,6 0,75 9,00 20,04

4. Increased central w (I) 0,6 3,25 0,95 9,00 26,71

5. Increased central w (I) 0,6 3,45 0,75 9,00 33,38

6. Increased central w (I) 0,6 3,65 0,55 9,00 40,05

7. Increased central w (II) 0,9 3,25 0,8 9,00 46,72

8. Increased central w (II) 0,9 3,45 0,6 9,00 53,39

9. Increased central w (II) 0,9 3,65 0,4 9,00 60,06

10. Increased central w 
(III)

1,2 3,25 0,65 9,00 66,73

11. Increased central w 
(III)

1,2 3,45 0,45 9,00 73,4

12. Increased central w 
(III)

1,2 3,65 0,25 9,00 80,07
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Average speeds: Learning effectAverage speeds: Learning effect
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Average speeds across experimental conditionsAverage speeds across experimental conditions

Condition 
no 

Average speed SD Difference from 
baseline I 

p-value 

Bet 1 101,71 12,41 - - 
Bet 3 101,71 11,99 ,00 ,99 
Bet 4 102,12 11,27 ,42 ,68 
Bet 5 101,76 12,32 ,06 ,95 
Bet 6 101,98 12,29 ,27 ,72 
Bet 7 101,64 10,26 -,06 ,95 
Bet 8 101,47 9,83 -,23 ,79 
Bet 9 102,69 12,30 ,98 ,27 
Bet 10 101,45 9,68 -,25 ,79 
Bet 11 102,29 11,63 ,59 ,46 
Bet 12 100,90 12,43 -,80 ,17 
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Average speeds corrected for learning effectAverage speeds corrected for learning effect

 

101

101,5

102

102,5

103

103,5

104

104,5

105

105,5

106

Bet 1 Bet 3 Bet 4 Bet 5 Bet 6 Bet 7 Bet 8 Bet 9 Bet 10 Bet 11 Bet 12

Forsøksbetingelse

G
je

n
n

o
m

s
n

it
ts

h
a

s
ti

g
h

e
t 

k
o

rr
ig

e
rt

 f
o

r 
læ

ri
n

g
s

e
ff

e
k

t



27/10/2014 © Institute of Transport EconomicsPage 15

Driving speeds: Minimum/maximum/average/SDDriving speeds: Minimum/maximum/average/SD

 N Minimum Maximum Average SD 
Baseline speed 36 89,10 139,68 104,01 12,48 

Speed lane width 3,25 m 36 89,02 132,04 103,58 10,23 

Speed lane width 3,45 m 36 89,43 129,96 103,73 10,79 

Speed lane width 3,65 m 36 89,85 141,31 103,96 11,92 

Speed mid field width 0,60 m 36 88,95 139,03 103,81 11,51 

Speed mid field width 0,90 m 36 89,82 133,93 103,73 10,53 

Speed mid field width 1,20 m 36 88,75 130,90 103,71 10,83 
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Driving speeds: Minimum Driving speeds: Minimum -- maximum maximum ––

average average –– SD SD -- after correctionsafter corrections

 N Minimum Maximum Average SD 
Baseline speed 36 89,10 139,68 104,01 12,48 

Speed lane width 3,25 m 36 89,02 132,04 103,58 10,23 

Speed lane width 3,45 m 36 89,43 129,96 103,73 10,79 

Speed lane width 3,65 m 36 89,85 141,31 103,96 11,92 

Speed mid field width 0,60 m 36 88,95 139,03 103,81 11,51 

Speed mid field width 0,90 m 36 89,82 133,93 103,73 10,53 

Speed mid field width 1,20 m 36 88,75 130,90 103,71 10,83 
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Driving speeds: Driving speeds: ””Private rulesPrivate rules”” (questionnaire)(questionnaire)

How fast do you drive in a 
90 km/h-zone when there 
is no queue 

N % Average 
baseline I 

SD Min Max 

I drive exactly  in 90 km/h 2 5,7 91,3 2,6 89,5 93,2 

I drive 90-100 km/h 12 34,3 95,2 3,3 90,4 101,3 

I drive 100-110 km/h 14 40,0 105,1 12,4
*’)

 89,1 139,7
*’)

 

I drive 110-120 km/h 6 17,1 116,3 4,7 108,4 122,6 

I drive 120 km/h or more 1 2,9 117,0 -   

 

Average speed baseline I N = % 

Group 1: < 94 km/h 9 25 

Group 2: 94-100 km/h 8 22 

Group 3: 100-110 km/h 9 25 

Group 4: >110 km/h 10 28 
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Driving speeds: Four groupsDriving speeds: Four groups
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Driving speeds: SubgroupsDriving speeds: Subgroups

Lane width Group 1 

(< 94 km/h) 

Group 2 

(94-100 km/h) 

Group 3 

(100-110 km/h) 

Group 4 

(> 110 km/h) 

All 

325 cm 93,3 (3,8) 98,5 (5,4) 104,9 (4,7) 115,8 (7,5) 103,6 

345 cm 92,8 (2,1) 97,9 (6,2) 105,5 (5,3) 116,6 (7,7) 103,7 

360/365 cm 92,1 (2,0) 97,5 (4,1) 104,5 (4,3) 119,3 (9,1) 104,0 

F –value 1,19 0,46 2,46 3,2 0,02 

p (one-tailed) .166 .321 .059 .033 - 

 

20

DamasioDamasio’’s (unorthodox) definition s (unorthodox) definition 

Emotions (unconscious processes)

----------------- - - - - - - - - - - - - - - - ------------------------ (threshold)

Feelings (conscious processes )

Fluctuation unconscious/conscious – weak/strong 

SR = Target feeling - functional balance – “best feeling”
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Skin conductance and strategiesSkin conductance and strategies

 N % Skin C SD Skin C 

 
P-value (≠0) 

1  Yes, at once 3 8,3 0,78 0,19 .02 

 2  Yes, after some minutes 6 16,7 0,89 0,61 .02 

 3  No, but I wanted to 23 63,9 0,55 0,87 .01 

 4  No, and I did not want to 4 11,1 0,81 0,33 .02 

  Total 36 100,0 0,66 0,75 .001 
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Skin conductance: Standard scoresSkin conductance: Standard scores
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Steering wheel reversal rateSteering wheel reversal rate
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Steering wheel reversal rate: LowestSteering wheel reversal rate: Lowest
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Steering wheel reversal rate: HighestSteering wheel reversal rate: Highest
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About being attentive About being attentive ……....

Did you notice different widths of:Did you notice different widths of:

Midfield ? Driving lane ?

Yes 36 28

No 0 8  

36 36
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About being attentive/consciousAbout being attentive/conscious……....

How many different widths of:How many different widths of:

Midfield ? Driving lane ?

1 3 1

2 5 15

3 25 11

4 6 0

Don’t know 0 9

Total 36 36
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Conscious and unconscious routes Conscious and unconscious routes 

to decisions about driving speedsto decisions about driving speeds

� Group 1-3: 

� Rulebased, conscious decision making…..

�� The private rules: Conscious, attentional checks ?The private rules: Conscious, attentional checks ?

� Group 4: 

� Maximum/high speeds influenced by lane width: 
Conscious + unconscious ?
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The BigThe Big--5: Ullebergs 6 subgroups of drivers5: Ullebergs 6 subgroups of drivers

� The groups: Who are they?

� Group 1-3: Comply with their rules ?

� “Anxious”, “considerates” (< average accident risk)

� “strategic, egoistic” ? (= average acc. risk)

� Group 4: 

� “Aggressive” - “socially deviants” ? (> average risk)

� Less compliant with their rules ?

� Less resistance against speeding ?

Alternatives…..

� Midfield-width, lane width and effects on speed and 
mental workload

� Conscious and unconscious routes to speed 
adaptations

� “Private rules” and their impact on driving speeds

� Ecological validity ……? 

� Sagberg (2007): Mid-field 1 m => - 2,7 km/h
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Thank you for your Thank you for your 
attention !attention !
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Theoretical background: 
”Descartes’ Error: Emotion, Reason and the Human Brain”(Damasio 1994):

�� Axiom :Axiom : Man’s deepest motive: Survival Survival 

� We must have an organ, a risk monitorrisk monitor

for detecting dangersfor detecting dangers thatthat threaten survival 

� The body isis the risk monitor

Emotions Emotions andand feelings feelings are the tools 
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Monitoring of risk (Damasio 1994)Monitoring of risk (Damasio 1994)

� “The organism seeks a functional balance – a 

homeostasis – in all its organs: Heart, lungs, gut, skin, 

skeletal muscles, endocrine glands etc, -

� a functional balance functional balance where the organism probably where the organism probably 

operates at its bestoperates at its best””

�� The organism The organism –– ““the bodythe body””:: Wants to economize with its Wants to economize with its 

mental resources mental resources �� Automated modeAutomated mode

�� AutomationAutomation = = The unconscious route to decisionThe unconscious route to decision--makingmaking, , 

no need for conscious evaluation of situationsno need for conscious evaluation of situations
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The Risk Monitor Model (RMM)The Risk Monitor Model (RMM)
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««ItIt’’s all about learnings all about learning»»
-Operant conditioning
-Implicit learning
-Complacency
-Neuroscience

««ItIt’’s all about perceptions all about perception»»
………………....


