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7. Theory of Planned Behaviour (TPB)
8. Deterrence theory

9. Monetary fines

10. Demerit point

11. Car detention

12. Licence suspension
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1. Self-explaining roads

2. Peers’ pressure

3. Sensation seeking

4. Traffic Enforcement

5. Social learning theory

6. Theory of Reasoned Action (TRA)
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3. Contingent valuation
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1. Willingness To Pay (WTP)
2. Jorgensen and Wentzel
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5. Logit and Probit
6. Prestige effect
7. Collaboration effect
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1. Jou and Wang
2. Spike model
3.Jouetal.

4. Jou and Chen
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Attribute unit Level
Monetary fine RRx10+ 00 140,230,
300
Demerit point Number 5,10, 20, 25
Car detention Day 3,6,9,12
Social deprivation Month 1,3,5,7

Table.1. Attributes, units and levels used in the scenarios
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1. Choice experiment method (CEM)
2. Balanced design
3. Orthogonal design
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1. Convenience sampling
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Attribute Frequency Percent Attribute Frequency Percent
Household income compared to
Age o .
an average family income?
Less than 20 18 3.6 Much lower 17 3.40
20-23 244 48.70 lower 62 12.40
24-26 152 30.34 Similar 266 53.10
26 and above 87 17.36 Higher 146 29.10
Gender Much higher 10 2
Male 352 70.30 Car ownership status
Female 149 29.70 Personal 311 62.10
Time elapse.d.smc.e obtaining Cooperative use 17 3.40
the driving license
Less than 5 years 301 60.07 | 0 theownership of the other 172 34.30
person
5 and more than 5 years 200 39.93 Owned by a company or f reight/ 1 0.2
passenger organization
Number of driving hours per Car as a means of earning
week money?
less than 10 hours 309 61.68 Yes 50 10
10-20 145 28.94 No 451 90
Above 20 hours 47 938 | Whopays the fine (in female
drivers group)
Who pays the fine (in male Paid by the respondent 44 29.50
drivers group)
Paid by the respondent 234 66.50 Paid by another person 105 70.50
Paid by another person 118 33.50
Table.2. Description of the data
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4. Uniform
5. Triangular
6. Cheloski Matrix
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1. Mixed Logit
2. Normal
3. Lognormal
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Variable Symbol Description
Monetary fine PEN The amount of the fine (IRR)
Demerit point MIN The number of demerit points
Car detention STOP The number of days the car is detained
Social deprivation DEP Number of months for social deprivation
Gender GEN for male: GEN=1 ; for female: GEN=0
Number of driving HOUDR For drivers who drive more than 20 hours a week: HOUDR=1
hours per week For drivers who drive less than 20 hours a week: HOUDR=0
AGEI For drivers over 20 years of age: AGE1=1
For drivers under 20 years of age: AGE1=0
For drivers over 24 years of age: AGE2=1
Age AGE2 For drivers under 24yyears of agge: AGE2=0
AGE3 For drivers over 26 years of age: AGE3=1

For drivers under 26 years of age: AGE3=0

Table.3. Description of attributes used in modeling

3. Marginal rate of substitution (MRS)

ay

1. Multinomial Logit
2. Chi-square
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Variable Coefficient for base MNL Coefficient for ML
Non-random Parameters

PEN -0.00199" -0.00250""

MIN -0.05360"" -0.06292""

PENXAGE3 0.00212"*" 0.00246"*"
MINXAGE2 0.01791" 0.02020™"
PENXGEN -0.00105" -0.00116"

Random parameters
STOP -0.07521™ -0.07232"™
DEP -0.16952""" -0.11073"™
Heterogeneity in mean

(STOPXHOUDR) (Normal distribution) -0.10282***

(DEPXAGE!1) (Normal distribution) -0.10410**
Standard deviation of random

parameters
STOP 0.10282*

DEP 020597

Number of observations 2004 2004

LL(B) -1876.90942 -1866.56156

LL(C) -2181.6985 2181.6985
Number of parameters estimated 9 11
rho-squared with respect to constant -- 0.1521
Degree of freedom for the base MNL -- 2
Log likelihood statistic -- 20.6957

sk p<0-01, *k p<0.05, % p<0.1

Table.4. Results of the mixed logit model

Celo Yol i 8 SB gl sun iS5 mlE el
AL OBl sl 3l Sl a3l Ll 5 e diS o SASLy azia s
Sl s OB 5l 058l 8 Bl ool 4 gl oir
T L st e B 4 flals ()ls 5 B s 4 (S A
St ey e [26] ol S8l 50 iy Slalllas
(S Ay Sl O3 0 a5 313 QLS (AR day o 9 Copir tte
Hes S onl Slr I8 aay 5 Llazdls (I8 aay 2 4 o
@ Sl (Sas amed ol il 0355 OB 31 Jediylasl 0B
ASST o Bl ) g1 3550 5505 53 OB 3as 0351 a8 15
3 3l s e 05 S a0 s candllas ol slaail s
c;‘-\;ﬁQusy\)wﬁ&ﬁomwﬁ-c)ﬂ);e&bgbj
o) e 5 (S oy e e el aar 5 LS o
Gl Il YUl 5 s OS5 oS (514555 45 ciond lsline
Al fsoe pl (llanils (U8 a4 Cad (6 S

s o OLLS 5 e OBy 8l o 1 (s E lades > LSJJ)\JJ.L?

Y

s 5 (0 80e s Dl Slwil 035 Jlslins 4 a5 L
9 0 sy gl ane Ol cwb 534S sls ol
o onlshaols sy pala adde Ol elaz| ey s
A3 dde s dolial ) po s b el 4 b gy e sl el
55 oshie 4 Jde St K, 3 (8) I Gillas Lk a3 S
e plocnls sla e QB WL, (gaddes OVl 5 S L)
a olash elal sdaline LB glapaze 51 &0 L <("~\J’~')
SN (5 ek g oS 4B S B s 5 iSes )50
g_iwuéumsﬁwbbyﬂlﬁnﬁqolfx&bww
A4S 3l Ol giledie sl el ol 035 S o8l
Cag e 9 30057 A3 5 (A o0l (SAD day i e
e slml )3 5 ed g Slalas bl 5l el Gai-
Sy e s IS S 3 AR sl sl
L;uﬁ;upmﬁjw)uusle&mwduﬁa

v\-"@u\.\:' )\JLM u.l.:m ija.w L {"3“)} 4 L}’f



OLKas 5 sdarlyl e

,..A{Jﬁl.oj:)j]ﬂmi:m,a]}:ﬁ))&

o e ol o ol s (sl OB Cs 4 s 10 g

Jby e
. .Average Standard
Parameters willingness to pay deviation
(IRRX10%)
social deprivation 810 290
car detention 320 150
demerit point 250 50

Table.S. Drivers’ willingness to pay for speeding violations in
thousand Rials
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Abstract

Despite outstanding advances in automotive manufacturing and road construction industries, speeding still
continues to contribute in increased frequency and severity of road crashes. Efforts to improve traffic safety
have been primarily focused on safer roads and safer vehicles. In spite of these efforts, penalty charges and
other sanctions have been shown to be an effective deterrent in changing road users' behaviour. Strengthening
deterrence of speeding requires imposing effective penalties for non-compliance with speed limits, as well as
effective enforcement of the legislation. Yet, different monetary and non-monetary penalties have been
proposed for offensive drivers. The literature, however, lacks evidence on relative deterrence of existing
penalties and the way the drivers respond to new forms of penalty systems. This study is among the first that
investigated relative deterrence of different speeding penalties including “monetary fines”, “demerit point”,
“car detention”, and “social deprivation”. A questionnaire was designed based on choice experiment method
(CEM) with considerations of balance and orthogonality. Convenience sampling method was used to collect
data in campuses of Kharazmi University in Karaj, College of Engineering in University of Tehran, and East
Tehran Branch of Islamic Azad University. These campuses are among the largest university campuses in the
country. Sample was recruited from those who had a driving license and were active drivers. A total of 550
questionnaires including 2004 choices were conducted (response rate: 91.1%). Most of respondents were male
(70 percent) and aged less than 26 years old (82.6 percent). In 60 percent of cases the driving license was
obtained in less than five years. 62 percent of respondents reported that they drove their cars less than 20 hours
a week. 67 percent of male respondents and 29 percent of female respondents reported that they pay the traffic
ticket on their own. Using an indirect approach, we conducted a mixed logit (ML) model to estimate the
drivers’ willingness to pay (WTP) for non-monetary speeding penalties. Results showed that the investigated
speeding penalties corresponded to disutility of committing the speeding violation, indicating that an increase
in each of these penalties increases the expected cost of violating the speeding laws. Different penalties would
induce different levels of different levels of disutility to commit speeding violations. Results revealed that
“social deprivation” would offer stronger level of deterrence, followed by car detention, demerit point, and
monetary fine, respectively. This finding is consistent with previous research showing that deterrence effect
of increased monetary fines would be only of a limited magnitude, in the absence of non-monetary
punishments. Results showed that compared to female drivers, monetary fines are more deterring for male
drivers. Car detention was shown to be more deterring for those using their cars 20 or more hours a week.
Increase in age was shown to be associated with reduced deterrence related to both monetary fines and demerit
point. However, deterrence due to social deprivation increase with increase in drivers’ age. Findings
recommend that future policies and procedures be not limited to increasing monetary fines, and take advantage
of other non-monetary punishing mechanisms such as demerit point, car detention, and social deprivation.

Keywords: Traffic violation, speeding, discrete choice, mixed logit, willingness to pay.
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