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In Hong Kong, legal limits on the concentration of alcohol permitted in drivers’ blood,
urine, and breath were introduced in 1995. Later legislation empowered the police to
conduct random breath tests (RBTs) without the need for suspicion. Although drink
driving accounts for a relatively small portion of the traffic accidents in Hong Kong,
the average killed and seriously injured rate for drink-driving accidents is higher than
that for overall traffic accidents. From time to time, there are calls for heavier
penalties such as longer prison sentences and driving disqualification periods for
drink drivers, particularly those who cause severe injury and death. However, no
consensus has been reached on the actual effectiveness of severe penalties in
combating drink-driving offenses. In this study, a self-administrated, mail-back
guestionnaire including six stated preference games was conducted to evaluate
drivers’ perceptions of the current levels of penalties against drink-driving offenses.
The game measured the associations between the propensity to drive after drinking
and penalty levels. The results of a mixed logistic regression model revealed that the
presence of an RBT checkpoint and an increase in driving-offense points and the
durations of license disqualification and imprisonment correlated positively with an
increase in the deterrent effects of measures taken to combat drink driving.

Keywords: Traffic safety; Drink-driving; Random breath test; Stated preference
survey; mixed logistic regression.

1 Introduction

In Hong Kong, drink-driving offenses are often overlooked by the public, in contrast to other
criminal offenses such as sexual and property offenses. As in many other countries, drink
driving increases the risk of road traffic accidents, particularly killed and seriously injured
(KSI) accidents (Tsui et al., 2010; Li et al., 2013a, 2013b). The World Health Organization
(WHO) reported that on average, 20% of drivers killed on the roads in high-income countries
are alcohol impaired. The proportions in low-income countries are even higher, ranging from
33% to 69% (WHO, 2007). A local study illustrated that about 10.3% of all road traffic
accidents involving death in Hong Kong are associated with alcohol (Cameron, 2004).
Accident data for the 2007-2011 period from the Transport Department of Hong Kong
revealed that 162 traffic accidents were related to drink driving, of which 32 (20%) were KSI
accidents (Transport Department, 2009a). Fortunately, the results of previous studies have
indicated that appropriate enforcement strategies are effective in combating drink driving and
reducing the risk of road traffic accidents (Ross, 1984; Wong et al., 2004; Tay, 2005a; Elvik
and Christensen, 2007). Drink-driving offenses thus merit greater attention if road safety
performance is to be enhanced.
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Monetary fines, demerit points, license disqualification, and imprisonment are the
common penalties for combating driving offenses, including drink driving. In Hong Kong, a
legal blood alcohol concentration (BAC) limit for drivers of 80 mg/100 ml (0.08%) was
introduced in 1995 and subsequently lowered to 50 mg/100 ml (0.05%) in 1999, and any
driver who commits a drink-driving offense is prosecuted. For the first conviction, the
penalties include a deduction of 10 driving-offense points (DOPs), a maximum fine of
HKD25,000 (USD1 is approximately equivalent to HKD7.8), a minimum license
disqualification for six months, or imprisonment for three years. For a repeat conviction, the
license disqualification period is extended to two years (Transport Department, 2009b). In
2009, the police were empowered to conduct random breath tests (RBTs) at the roadside.
Since then, the number of prosecutions for drink driving has decreased from about 1,400 per
year (from 2007 to 2008) to about 1,000 (in 2010). At the same time, the number of alcohol-
related crashes dropped by 60% between 2008 and 2010 (Hong Kong Police Force, 2010).
However, despite the remarkable reduction in alcohol-related crashes, there are still calls for
heavier penalties to deter drink driving, especially in cases of repeat convictions and high
alcohol consumption.

Deterrence theory is the central theme of various traffic management, control, and
enforcement measures (Ross, 1984; Houston and Richardson, 2004), which aim to increase
the certainty, severity, and celerity of penalties to deter poor driving behavior. Ross and
Klette (1995) suggested that changes in penalty levels are effective in deterring drink-driving
offenses. Numerous other studies have revealed that an increase in penalty levels and the
strengthening of police enforcement result in improvements in road safety (Wong et al., 2004;
Goldenbeld and Schagen, 2005; Tay, 2005a; Elvik and Christensen, 2007). However, other
studies have argued that an increase in penalty levels may not necessarily result in a reduction
in the road traffic accident risk (Ross and Klette, 1995, Ruhm, 1996; Montag, 2010; Ryeng,
2012). An Australian study reported that the risks of traffic accidents actually increased after
the introduction of stricter drink-driving penalties (Briscoe, 2004). Hence, the introduction of
a heavier penalty may only be suitable as a last resort to combat drink driving. Empirical
evidence on the effects of heavier drink-driving penalties on road safety performance is
limited. Houston and Richardson (2004) established a logit regression model to estimate the
perceived values that drivers gave to penalties against drink-driving offenses. Lapham and
Todd (2012) recently showed that the period of imprisonment correlated negatively with
drivers’ propensity to drink and drive. Nevertheless, an attitudinal model to measure the
relation between driver demographics, driving experiences, and the deterrent effect of penalty
levels, including fines, demerit points, license disqualification, and imprisonment, is essential.

Therefore, a self-administered mail-back questionnaire survey was conducted to
measure drivers’ attitudes toward the type and level of penalties that would deter drink-
driving offenses in Hong Kong. This was a stated preference (SP) experiment to gauge the
trade-off that drivers make between different types of penalties. A mixed logistic regression
model was built to identify possible factors, including demographics, driving experience, and
driving habit, contributing to the associations between the propensity to drive after drinking
and penalties.

2  Method

2.1 Data collection



The survey targeted all drivers holding valid driving licenses in Hong Kong. Data were
collected through a self-administered mail-back questionnaire. Copies of the questionnaire
were delivered at on-road parking areas and RBT checkpoints evenly and widely distributed
in all districts of Hong Kong around the clock from March to December 2012. A total of
17,736 questionnaire scripts were distributed, and 736 completed questionnaires were
received (response rate, 4.1%).

The questionnaire comprised four parts: (i) basic information about the driver, (ii) trip
characteristics at the time of questionnaire delivery, (iii) traffic offense record, and (iv)
perceptions of the various penalties for combating drink-driving offenses. The first part
collected information on the gender, age, education, personal income, and driving experience
of the respondent. The second part collected information on the trip characteristics, including
day of the week, time of day, geographical area, and vehicle type. The third part collected
information on the driver’s involvement in traffic offenses, traffic accidents, and RBTs
during the preceding 12 months. Self-reports of drink or drug driving in the previous three
months were also collected (Appendix). Table 1 presents a summary of the respondent
characteristics. Of the 736 respondents, 503 (68.3%) declared that they were drinkers, and
233 (31.7%) declared that they were non-drinkers, which were comparable to the general
drinking pattern of adults in Hong Kong (72.0% drinkers and 28.0% non-drinkers)
(Department of Health, 2011). The drinkers and non-drinkers had similar characteristics, but
the drinkers had a higher prevalence of driving under the influence of alcohol and drugs (in
the past three months, 14.0% had driven under the influence of alcohol and 35.4% had driven
under the influence of drugs) than non-drinkers (0.0% and 27.8% for the same categories,
respectively).

Table 1 Descriptive statistics of the sampled drivers

Factors Non-drinkers Drinkers Total study
(n=233) (n=503) sample
(n=736)
(i) Basic driver information
Gender
Female 18.0% 8.7% 11.7%
Male 82.0% 91.3% 88.3%
Age (years)
18-34 17.8% 21.7% 20.5%
35-44 24.0% 30.4% 28.4%
45-54 41.8% 32.3% 35.2%
55-64 16.4% 15.6% 15.9%
65 or above 2.7% 1.4% 1.8%
Education
Primary 14.4% 11.4% 12.3%
Secondary 59.4% 51.5% 54.0%
Tertiary or above 26.2% 37.1% 33.7%
Monthly personal income (HKD)
Less than $10,000 15.6% 9.2% 11.2%
$10,000-$14,999 31.1% 27.7% 28.8%
$15,000-$24,999 27.1% 30.9% 29.7%
$25,000 or above 26.2% 32.2% 30.3%
Driving experience (years)
1-10 29.5% 30.7% 30.3%



11-20 29.5% 33.1% 32.0%

21-30 30.8% 26.5% 27.8%
31 or above 10.3% 9.7% 9.9%
(i) Questionnaire information
Day of the week
Weekday 63.6% 61.3% 62.1%
Weekend 36.4% 38.7% 37.9%
Time of day
0700-1100 26.5% 19.6% 21.8%
1100-1500 20.0% 24.3% 22.9%
1500-1900 16.7% 12.9% 14.1%
1900-2300 24.7% 30.6% 28.7%
2300-0300 9.8% 11.0% 10.6%
0300-0700 2.3% 1.7% 1.9%
Geographical area
Hong Kong Island 21.2% 24.1% 23.2%
Kowloon 47.9% 49.8% 49.2%
New Territories 30.9% 26.2% 27.6%
Vehicle type
Non-commercial 76.5% 77.6% 77.2%
Commercial 23.5% 22.4% 22.8%

(iii) Traffic offense record
Prosecuted for traffic offense in the past 12

months
No 66.1% 61.8% 63.2%
Yes 33.9% 38.2% 36.8%
Involved in traffic accident in the past 12
months
No 87.6% 86.1% 86.5%
Yes 12.4% 13.9% 13.5%
Subjected to an RBT in the past 12 months
No 76.5% 72.8% 74.0%
Yes 23.5% 27.2% 26.0%
Drink driving in the past 3 months
No 100.0% 86.0% 90.4%
Yes 0.0% 14.0% 9.6%
Drug driving in the past 3 months’
No 72.2% 64.6% 67.0%
Yes 27.8% 35.4% 33.0%

Totals for all categories may not sum to 736 due to missing data.
RBT, random breath test.
"Prevalence of driving under the influence of prescription medicine (legal drugs).

The last part of the questionnaire solicited the respondents’ attitudes toward existing
penalties against drink-driving offenses upon first conviction (i.e., a deduction of 10 DOPs, a
maximum fine of HKD25000, maximum imprisonment for three years, and a minimum
driving disqualification period of six months). A five-point scale was used in which 5 indicated
“too high,” 4 indicated “high,” 3 indicated “moderate,” 2 indicated “low,” and 1 indicated
“too low.” Respondents who declared that they were drinkers were further exposed to six
stated-preference (SP) games, in each of which they were asked whether they would drink



given a hypothetical combination of drink-driving penalties (Refer to Question 17 in the
Appendix).

2.2 Stated preference design

In SP surveys, a full factorial experimental design is commonly applied to examine the
effects (both main and interaction) of all possible factors. However, it is not usually feasible
to present all possible combinations of factor attributes when the number of factors and
attributes increase in an SP survey. Therefore, an orthogonal fractional factorial design, a
subset of a full factorial design, is recommended (Montgomery, 2001). The orthogonal
fractional factorial design has been extensively used in a large variety of transport studies to
determine drivers’ preferences for numerous possible factor attributes, especially in mode
choice studies (Bajwa et al., 2008; Bliemer and Rose, 2011; Rose et al., 2012). However, the
application of such a design to road safety research has been rare. In this study, an orthogonal
fractional factorial experimental design was applied to generate combinations of factor
attributes for the association between drivers’ propensity to drive after drinking and various
penalty levels. Five factors were considered in the experimental design: (i) presence of an
RBT checkpoint, (ii) monetary fine, (iii) DOPs, (iv) license disqualification period, and (V)
imprisonment period. The presence of an RBT checkpoint had two levels (present or absent),
whereas the four penalties had three levels. The current penalty level was adopted as one of
the attribute levels for different penalties. The attribute levels of these factors are presented in
Table 2.

Table 2 Factors and attributes in stated preference survey design

Factors Attributes
Presence of RBT checkpoints No Yes
Fine (HKD) 5,000 10,000 25,000
Driving offense points 0 5 10
Disqualification period (months) 0 6 24
Imprisonment period (months) 0 12 36

RBT, random breath test.

Eighteen combinations of monetary fines, DOPs, license disqualification periods,
imprisonment periods, and the presence of RBT checkpoints were generated. In particular, as
shown in Table 3, the factors were assigned to an Lg(2 x 3*) orthogonal array (Wang and Li,
2002, 2005). These 18 combinations were randomly segregated into 3 groups, each of which
was then assigned to one of three sets of questionnaire scripts.

Table 3 Combinations of penalties presented in the proposed stated preference survey, based
on the orthogonal fractional experiment design

Questionnaire Experiment  Presence Fine Driving License Imprisonment
Set Number of RBT offense  disqualification period
checkpoints points period
(HKD) (DOPs) (months) (months)
1 1 No 5,000 0 0 0
6 Yes 10,000 10 24 0
8 No 25,000 5 24 12
10 Yes 5,000 0 24 36
15 No 10,000 10 0 12
17 Yes 25,000 5 0 36
2 2 No 5,000 5 6 12
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4 Yes 10,000 0 0 12
9 No 25,000 10 0 36
11 Yes 5,000 5 0 0
13 No 10,000 0 6 36
18 Yes 25,000 10 6 0
3 3 No 5,000 10 24 36
5 Yes 10,000 5 6 36
7 No 25,000 0 6 0
12 Yes 5,000 10 6 12
14 No 10,000 5 24 0
16 Yes 25,000 0 24 12

2.3 Statistical analysis

SPSS 20.0 statistical software was used to perform the statistical analyses in this study. An
independent samples t-test was used to evaluate differences in the perceptions of drinkers and
non-drinkers toward the existing penalty levels used to combat drink-driving offenses.
Levene’s Test (Levene, 1960) was used to check for the homogeneity of variances.

For the SP survey, a generalized linear mixed model (GLMM) with a binary logistic
distribution was applied. To evaluate the association between the driver’s propensity to drive
after drinking and hypothetical combinations of penalties for drinkers, the presence of RBT,
fine, DOPs, license disqualification period and imprisonment period with random disturbance
were assumed in the proposed model. In addition to penalty levels, possible confounding
factors, including gender, age, education level, personal income, past involvement in traffic
offenses, traffic accidents and drink or drug driving, and driver’s experience with RBTs were
the fixed variables to be examined. Because every drinker was given six SP games, there
were 3,018 records (503 drink drivers x 6) in the proposed model.

In the proposed GLMM, Xp is the systematic component and Za is the random
component which are combined to form a linear predictor n with a logit link function,
specified as

n=XB+Za 1)

where X and Z denote the vectors of possible contributory fixed and random variables,
respectively. While B and a denote the vector of the corresponding coefficient, which are
estimated using the maximum likelihood approach. Then the vector of observations y is
obtained by adding a vector of residuals, as follows

y=n+e=XB+Za+c¢ (2)

To formulate the GLMM in this study, y = 1 refers to one who would drive after
drinking, and y = 0 refers to one who would not drive after drinking. The probability function
on the drivers’ propensity to drive after drinking of the proposed GLMM by individual i is
therefore given by

n;

) = — 3)

1+eNi’



where a variance function was used to model the non-systematic variability of the model.

The influence of an attribute on propensity is revealed by the odds ratio (OR),
specified as

OR = exp(Bj), 4)

with 95% confidence intervals of (([31--1.96581.),(81- + 1.96sBj)), where Sg; is the standard

error of the coefficient £. An odds ratio of greater than 1 indicates that the focal attribute
leads to a higher propensity to drive after drinking and vice versa.

3 Results
3.1 Drivers’ perceptions of the deterrent effects of different penalties

Table 4 and Figure 1 present the results of an independent samples t-test for the difference in
the perceptions of drinkers and non-drinkers. The results of Levene’s Test indicated that the
variance of the dependent variables between groups was equal. As shown in Table 4, no
significant difference could generally be observed between drinkers and non-drinkers for
perceptions of the deterrent effect of the current penalties against drink-driving, except for the
maximum fine (t-statistic = -2.455, p < 0.05) and the maximum duration of imprisonment (t-
statistic = -3.756, p < 0.01) at the 5% and 1% levels of significance, respectively. Generally,
the respondents considered that heavier penalty levels for drink-driving offenses should be
sought, as the ratings for all existing penalties were all below 3: deduction of 10 DOPs (mean
= 2.68, SD = 0.96), maximum fine of HKD25000 (mean = 2.57, SD = 1.04), maximum
imprisonment for three years (mean = 2.93, SD = 1.12), and minimum disqualification period
of six months (mean = 2.37, SD = 0.97). In particular, the drinkers considered the maximum
imprisonment term of three years to be appropriate (mean = 3.03, SD = 1.12), whereas non-
drinkers considered a longer period of imprisonment to be suitable (mean = 2.70, SD = 1.10).

Table 4 Independent samples t-test for perceptions of the deterrent effects of different
penalties for drink driving

Penalty Deduction of 10  Maximum fine Maximum Minimum
DOPs of HKD 25,000 imprisonment  disqualification
for 3 years period of 6
months
Average score (standard deviation)T
Drinkers 2.72 (0.94) 2.63 (1.04) 3.03(1.12) 2.41 (0.99)
Non-drinkers 2.59 (0.98) 2.43(1.02) 2.70 (1.10) 2.27 (0.94)
Absolute difference 0.13 0.20 0.33 0.14
Percentage difference 5.0% 8.2% 12.2% 6.2%
t-Statistic -1.732 -2.455* -3.756** -1.883

"1 — Too low; 2 — Low; 3 — Moderate; 4 — High; 5 — Too High.
*Statistically significant at the 5% level.
**Statistically significant at the 1% level.
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Figure 1 Drivers’ perceptions of the deterrent effects of penalties
*1 —Too low; 2 — Low; 3 — Moderate; 4 — High; 5 — Too High.

3.2 Drivers’ propensity to commit a drink-driving offense

The drivers’ propensity to commit a drink-driving offense among the 503 drinkers was
analyzed. Table 5 shows the results of the GLMM for the association between propensity to
drink before driving and the possible contributory factors.

Table 5 GLMM results of the drivers’ propensity to drink before driving (n = 3,018)

Factor Attributes Coefficient  (t-statistic) Odds 95% ClI
ratio  Lower Upper
Fixed variables
(&)  Anti-drink-driving enforcement
-RBT Yes -0.870 (-5.338)**  0.419 0.304 0.577
No (Control)
- Fine (HKD/1,000) -0.056 (-5.773)**  0.946 0.928 0.964
- Driving offense points -0.050 (-2.772)**  0.951 0.918 0.985
Perceived equivalent fine HKD893
- Duration of license disqualification -0.016 (-2.074)* 0.984 0.969 0.999
Perceived equivalent fine HKD286
- Duration of imprisonment -0.031 (-5.507)** 0.969 0.959 0.980
Perceived equivalent fine HKD554
(b)  Confounding factors
Gender Male 0.311 (0.993) 1.365 0.710 2.622



Female (Control)

Age 18-34 -0.402 (-0.525) 0.669 0.149 3.001
35-44 -0.703 (-0.926) 0.495 0.112 2.192
45-54 -0.773 (-1.247) 0.389 0.088 1.716
55-64 -0.386 (-0.597) 0.954 0.135 2.912
65 or above (Control)

Education Primary 0.147 (0.383) 1.158 0.546 2.455

level Secondary -0.076 (-0.307) 0.927 0.572  1.502
Tertiary or above (Control)

Monthly $25,000 or above 0.991 (2.361)* 2.694 1.183 6.141

personal $15,000-$24,999 1.168 (2.976)** 3.216 1.489 6.938

income (HKD)
$10,000-$14,999 0.855 (2.151)** 2.351 1.079 5.119
Less than $10,000 (Control)

Offense Yes 0.230 (1.197) 1.259 0.863 1.835
No (Control)

Accident Yes 0.004 (0.016) 1.004 0.600 1.680
No (Control)

RBT record Yes -0.314 (-1.487) 0.731 0.482 1.105
No (Control)

Drink driving  Yes 1.276 (5.229)** 3.582 2.219 5.778
No (Control)

Drug driving Yes 0.299 (1.568) 1.349 0.928 1.960
No (Control)

Constant -0.210 (-229)

Random variables

- Var(RBT)" 1.314 (3.928)**

- Var(Fine) * 0.005 (3.645)**

- Var(Driving offense points) * 0.006 (1.129)

- Var(Duration of license 0.000 (0.233)

disqualification)

- Var(Duration of imprisonment) * 0.002 (3.037)**

Number of observations 3,018

"p < 0.05.
“p<0.01.

*The variance of the anti-drink driving enforcement variables
ClI: confidence interval.

As shown in Table 5, the presence of an RBT checkpoint (OR = 0.419, 0.95CI =
[0.304, 0.577]) and increases in monetary fines (OR = 0.946, 0.95CI = [0.928, 0.964]), the
license disqualification period (OR = 0.984, 0.95CI = [0.969, 0.999]), imprisonment period
(OR =0.969, 0.95CI = [0.959, 0.980]), and DOPs (OR = 0.951, 0.95CI = [0.918, 0.985]) all
significantly reduced the propensity to drink before driving, at the 5% significance level.
Besides, the parameters of presence of RBT, monetary fines, and imprisonments are normally
distributed with variance of 1.314, 0.005 and 0.002 respectively, at the 1% level of
significance.

The effects of driver demographics and involvement in traffic accidents and traffic
offenses on the propensity to drink drive were marked. As Table 5 also shows, a higher
personal income ($25,000 or above: OR = 2.694, 0.95CI = [1.183, 6.141]; $15,000-$24,999: OR



=3.216, 0.95CI = [1.489, 6.938]; $10,000-$14,999: OR = 2.351, 0.95CI = [1.079, 35.119]) and
drink driving in the past (OR = 3.582, 0.95CI = [2.219, 5.778]) notably increased drivers’
propensity to drink before driving, all at the 5% significance level.

4  Discussion

In this study, six SP games were used to measure the association between the type and level
of penalties and their deterrent effect against drink driving. In addition, possible confounding
factors that could be correlated to the likelihood of drink driving were explored. Many studies
have shown that personal characteristics, including gender and age can have possible effects
on drink-driving behavior in many Western countries (Begg et al., 2003; Glendon and
Cernecca, 2003; Vanlaar, 2005; Peck et al., 2008; Jones and Holmgren, 2009; Fernandes et
al., 2010; Moan and Rise, 2011). Moreover, a local study by Kim et al. (2010) revealed that
the prevalence of drink driving among men in Hong Kong was five times higher than that
among women. However, in contrast to the findings of previous studies, no evidence could be
established for the effects of driver age and gender on the intention to commit drink-driving
offenses in this study. Personal income was found to be a possible confounding factor to the
association, whereas increase in personal income could increase the driver’s propensity to
commit a drink-driving offense. There is a general lack of research on the relation between
personal income and alcohol consumption. However, Elgar et al. (2005) suggested that young
people in high-income countries usually consume more alcohol than those in low-income
countries, and it is reasonable to assume that people with higher incomes tend to spend more
on luxury goods such as alcohol.

4.1 Effect of the RBT as an enforcement measure

The presence of an RBT checkpoint was correlated to a noticeable reduction of over 50% in
drivers’ intention to drink before driving. This is consistent with Ryeng’s (2012) finding that
strengthened enforcement measures are effective in deterring drivers from committing traffic
offenses. The deterrent effects of an increase in the apprehension rate and the randomness of
RBTs are well documented (Tay, 2005b). A review by Porter (2011) indicated that RBTs can
result in a 13-27% reduction in drink-driving-related accidents. Another study by Erke et al.
(2009) suggested that the implementation of an RBT checkpoint can lead to at least a 17%
reduction in alcohol-related accidents, based on crash statistics from countries including
Australia, New Zealand, and the United States.

There is a general perception that drivers who have been subjected to an RBT may
develop the perception of arrest certainty at RBT checkpoints, which increases their
awareness of committing drink driving. However, no evidence was established for significant
association between the propensity to drink drive of drivers and their RBT experience. In fact,
there is an observed pattern of the diminishing effectiveness of RBT in recent years, with a
9% increase in the number of drivers arrested in traffic accidents involving drink driving
between 2011 and 2012 in Hong Kong (Hong Kong Police Force, 2012). Hence, further
studies should be conducted to monitor the actual effect of RBT checkpoints in Hong Kong
as a long-term road-safety strategy.

4.2 Association between drink-driving propensity and penalty levels

10



There is clear evidence to suggest that the joint force of appropriate enforcement measures
and penalties is effective in deterring drivers from committing drink-driving offenses (Ross
and Klette, 1995; Glendon and Cernecca, 2003; Houston and Richardson, 2004; Tay, 2005a).
An increase in monetary fines in particular is effective in reducing convictions (Wagenaar et
al., 2007; Wong et al., 2008). Monetary fines are considered a cost-efficient way of deterring
drink driving. The negative correlation in this study between a driver’s propensity to drink
before driving and the level of monetary fine is consistent with previous findings. An
increase in DOPs is another important factor in deterring drink driving. The DOP system
(commonly known as the “demerit point system”), which was launched in Hong Kong during
1984, has been an effective means of improving driving behavior and enhancing road safety
(Wong et al., 2004). The number of points incurred ranges from 3 to 10, depending on the
severity of the offense. Drivers incurring 15 or more points within a period of two years are
not allowed to drive for at least three months. The license disqualification period is extended
to six months for repeat convictions (Transport Department, 2009b). Because the DOP
system can lead to license disqualification, it should thus be effective in deterring drink
driving.

We found that the severity of penalties correlated notably with deterrence of drink
driving. Nevertheless, the deterrent effect of imprisonment could have been over emphasized
because the perceived value for a unit increase (in months) in the period of imprisonment is
only equivalent to a fine of HKD554. Apparently, a severe imprisonment period may not be
as strong a deterrent against drink driving as are penalties. Indeed, Nichols and Ross (1990)
had pointed out that the deterrent effect of license disqualification is stronger than that of
other types of penalties. Wagenaar et al. (2007) also found that the deterrent effect of jail
policies on drink-driving offenses in the United States was minimal.

The perception survey revealed that the drivers generally thought that the existing
drink-driving penalty levels were somewhat too moderate. This indicates the need to
introduce heavier penalties against drink driving in Hong Kong. However, it should be noted
that the attribute levels chosen in the survey were the same or lower than the existing levels.
This might have limited the ability to infer confidently about increasing the penalty levels. It
could be worth exploring the diminishing effects of increased penalty levels by including
higher attribute levels in future survey. Nevertheless, compared to enforcement measures
such as the RBT, increases in penalty levels might have a marginal effect only on the driver
propensity to drink before driving. About 14.0% of the drinkers claimed that they had driven
after drinking in the previous three-month period (Table 1). In particular, these drivers could
have a much higher propensity (70%) to commit drink-driving than other nominal drivers.
Some studies have admitted that reducing repeat convictions for drink driving will remain a
challenge, regardless of further increases in penalty levels (Schechtman et al., 1999;
Mathijssen, 2005; Lenton et al., 2010). Severe penalties and imprisonment may not be
sustainable anti-drink-driving measures in the long run, and their introduction should only be
as a last resort (Ross and Klette, 1995). It would be worthwhile to explore the possibilities of
other drink-driving policy strategies to instill the correct behavior and attitudes in frequent
drink-drivers, such as the use of mass media and public campaigns, the provision of
mandatory driving improvement courses, and the installation of Alcolock ignition locks
(Wong et al. 2004; Bjerre, 2005; Tay, 2005a; Fell and Voas, 2006; Lenton et al, 2010). The
prevalence of drink driving could also be reduced by discouraging alcohol consumption.
Studies of historical crash records have shown that the availability of alcoholic drinks can
increase the risk of road crashes (Scribner et al., 1994; Gruenewald and Johnson, 2006; Treno
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et al., 2007). The government could increase the sales tax on, and thus the retail price of,
alcohol as an alternative way of enhancing road safety in Hong Kong.

5 Conclusions

An attitudinal survey was conducted to examine the perceptions of drivers in Hong Kong
about the existing penalties for drink-driving offenses, which include monetary fines, driver
demerit points, license disqualification, and imprisonment. SP games were also used to
measure the effects of possible penalties on drivers’ propensity to drink before driving. The
results of a mixed logistic regression model revealed that the presence of an RBT checkpoint
and increases in DOPs and the periods of license disqualification and imprisonment all
correlated positively with an increase in the deterrence of drink-driving. Hence, the existing
penalties should be maintained and some considerations be given to increasing them
moderately.

However, it should be noted that although appropriate enforcement strategies are
essential to combat drink driving and enhance road safety levels in general, it may not be
judicious to establish heavier penalty levels. Instead, it may be worth exploring the benefits
of other remedial measures to increase public awareness of the risks of drink driving,
including public education and campaigns, sliding-scale legislation, and a stricter blood
alcohol limit. Research studies should be conducted to measure the effectiveness of these
measures if comprehensive information on demographics and the driving habits of individual
drivers become available in the future.
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Appendix

QUESTIONNAIRE SAMPLE

Part A) Basic Information (Please tick as appropriate)

1. Personal Information

(a) Gender:
o Male o Female

(b) Age:
o 18-21 0 22-34 O 35-44 o 45-54 0 55-64 o 65 or above

(c) Weight: Ib Height: cm

(d) Education:
0 Primary O Secondary o Tertiary or above
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(e) Monthly personal salary:
o Less than $10,000
o $10,000-$14,999
o $15,000- $24,999
o $25,000 or above

2. How many years have you had your driving license?
3. Did you obtain your driving license through the probationary driving license scheme (known as
“P-plate™)?

O Yes o No

4. How many years of actual driving experience do you have?
(Actual driving experience refers to driving at least three times a month.)

5. Are you an occupational driver?
o Yes, full time o Yes, part-time o No

6. How many hours do you usually drive every week? hour(s)
Part B) Questionnaire Information (Please tick as appropriate)

7. Please provide information on the circumstances of when this questionnaire was delivered to you.
(a) Day of the week:
0 Monday o Tuesday 0 Wednesday 0 Thursday
0 Friday 0 Saturday 0 Sunday

(b) Is it a public holiday?

O Yes o No
(c) Time:
o 0700-1100 (morning) o 1100-1500 (afternoon) 0 1500-1900 (evening)
o 1900-2300 (night) o 2300-0300 (midnight) o 0300-0700 (dawn)
(d) Geographical area:
o Hong Kong Island o Kowloon (include Tseun Wan, o New Territories
Kwai Tsing, & Tseung Kwan O & North Lantau
(e) Vehicle class:
o Private car o Taxi o Motorcycle o Public light bus
o Coach o Franchised bus o Light van o Light good vehicle
0 Medium/Heavy o Container truck o Others (Please specify: )

goods vehicle

(f) Have you drunk within the 4 hours before this questionnaire was delivered to you?
o No
O Yes (Please tick as appropriate and fill in the amount; you may choose more than one.)

o Beer o Chinese rice wine w

S can &, glass

o Table wine » o Others ( Please specify: )
' glass
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o Whisky

23 glass
(g) Is/are there any passenger(s) in the same vehicle?
o No
o Yes (Please specify the number)
ol o2 o3
o4 o 5-7 o 8 or above

(h) What is your trip purpose? (You may choose more than one)
o Office o School 0 Shopping o Work- or business-related
o Give a ride O Entertainment 0 Others (Please specify: )

(i) Did you pass the random breath test conducted by the police?
O Yes o No

Part C) Traffic Offense-Related Information (Please tick as appropriate)

8. Have you ever been prosecuted for any traffic offense in the past 12 months?
o Yes (Please tick as appropriate and fill in the number of times.)

o Traffic sign offense ___ time(s)
o Traffic signal offense __ time(s)
o Speeding __ time(s)
o Dangerous driving ___ time(s)
o Careless driving __ time(s)
o Drink driving __ time(s)
o Drug driving ___ time(s)
o Other traffic offenses ___ time(s)
o No

9. Have you ever been involved in any traffic accidents in the past 12 months?
o Yes (Please tick as appropriate and fill in the number of times.)

o Involved injury or mortality time(s)
o Damage only time(s)
o No

10. Have you ever been stopped by the police to conduct a random breath test in the past 12 months?
0 6 times or more o 3-5 times o 1-2 times o No

11. Have your relatives or friends ever been stopped by the police to conduct a random breath test in
the past 12 months?
O Yes (Please specify the number of people given the test: )
o No

12. Have you ever driven within 4 hours of drinking in the past 3 months?
O 6 times or more o 3-5 times o 1-2 times o No

13. Have you ever driven under the influence of drugs in the past 3 months?
(a) Narcotics or psychoactive drugs (e.g., heroin, ketamine, or amphetamines (known as “ice”),

please specify: )

O 6 times or more o 3-5 times o 1-2 times o No
(b) Prescription medicines

O 6 times or more o 3-5 times o 1-2 times o No
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Part D) Views Toward Anti-Drink Driving Measures (Please tick as appropriate)

14. Do you think the four existing penalties below are appropriate?

Toolow Low Moderate High  Too high
1 2 3 4 5
(a) Deduct 10 Driving Offense Points (DOPs) o) o) o) o) o)
(b) Maximum fine: $25,000 o o o o o
(c) Maximum imprisonment: 3 years o o o o o
(d) Minimum driving disqualification period: 6 months e} 0 0 e} o)
15. What do you think of the effectiveness of the eight anti-drink-driving measures below?

Least Most

effective effective
1 2 3 4 5
(@) Introducing sliding scale penalties system 0 e} e} O O

(penalties will increase with driver’s alcohol level)

(b) Increased penalties for repeat conviction o o o o o
(c) Empower the police to conduct random breath tests o) o) o) o) o
(d) Publicity through mass media o ¢) ¢) o o
(e) Roadside slogans o o o o o
(F) Leaflets (delivered at bars and gasoline stations) o) o o) o o
(9) Mandatory Driving Improvement Course o) o) o) o) o)
(h) Introducing zero tolerance o ¢) o) o o

16. Apart from the measures and penalties above, do you have any other recommendations?

17. Assume that you are now attending a gathering, e.g., wedding banquet or happy hour, in which

alcoholic drinks will be served. Please answer the following questions.

Will you drink if you DO NOT NEED to drive after the gathering?

0 No — « End of Questionnaire»

O Yes (Please tick as appropriate and fill in the amount; you may choose more than one.)

— «Please answer the question under [Condition 2)»

o Beer ) o Chinese rice wine
e can
o Table wine ") o Others ( Please specify:
' glass
o Whisky
%] glass
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Given the following 6 combinations of different penalties to combat against drink
driving, will you drink if you NEED to drive within 4 hours after the gathering (If yes, please
indicate the amount)?

(i)

No Random Breath Test

e Fine: $5,000 * Deduct: 0 DOPs
e License disqualification: 0 months
e Imprisonment: O months

(i)

No Random Breath Test

e Fine: $10,000 * Deduct: 10 DOPs
o License disqualification: 24 months
e Imprisonment: 12 months

(iii)

No Random Breath Test

e Fine: $25,000 * Deduct: 5 DOPs
o License disqualification: 24 months
e Imprisonment: 12 months

(iv)

May be stopped to conduct a Random Breath Test

e Fine: $5,000 * Deduct: 0 DOP
e License disqualification: 24 months
e Imprisonment: 36 months

W) [

May be stopped to conduct a Random Breath Test

|
|
|
J

e Fine: $10,000 * Deduct: 0 DOP
o License disqualification: 0 months
¢ Imprisonment: 12 months

(vi)

May be stopped to conduct the Random Breath Test

e Fine: $25,000 * Deduct: 5 DOPs
o License disqualification: 0 months
¢ Imprisonment: 36 months

« End of Questionnaire»

] No

[1 Yes (Comparing with Condition 1)
0% o oY, o the O more
less less less same

1 No

[1 Yes (Comparing with Condition 1)
0% o oV o the O more
less less less same

] No

[1 Yes (Comparing with Condition 1)
0% o % oY o the O more
less less less same

1 No

[1 Yes (Comparing with Condition 1)
0% ol A o the O more
less less less same

] No

[1 Yes (Comparing with Condition 1)
0% o oV o the O more
less less less same

] No

[1 Yes (Comparing with Condition 1)
0% ol oY o the O more
less less less same

Thank you for your valuable time. Please return the completed questionnaire script with the envelope

provided.
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