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ABSTRACT
The key question addressed at this paper is whether a country can effectively implement a
traffic safety policy mainly through changes in the Highway Code. The emphasis given to
each traffic violation by a Highway Code is materialised through the anticipated fines, the
demerit points and other penalties (driving license deprivation, court penalties etc).

For simplicity and comparability reasons, it can be regarded that the height of a fine reflects
the severity of a traffic violation and it can be considered as a measure. It is mostly that
height of fines that changes at the various revisions of a Highway Code. The net present
value of fines (adding the influence of inflation) regarding identical traffic violations
anticipated in the various revisions of a Highway Code will be used herein to evaluate the
emphasis put on the various traffic safety issues at the time between two consecutive
revisions.

Accident records have been analysed in order to identify any probable effect of the changes
in the Highway Code. Accident records corresponding to each specific traffic violation fine
have been compared for a three-year period before and after the implementation of any
major revision. Major revisions in the Highway Code in Greece have been made in 1977,
1992 and in 1999. The year of the revision itself has not taken into account at that accident
record analysis.

The results of the research are -as expected- not clear. The influence of increasing the
relative value of a fine is not always at the direction of enhancing traffic safety. It has, as a
rule, a minor influence not being statistically important. Other parameters, such as exposure,
educational campaigns, enforcement and major infrastructure improvements, seem to have a
catalytic influence.

However, to overcome the effect of exposure, relative accident records have been used.
Also, it is well known that at any implementation of a Highway Code revision, publicity is
affluent and is mainly concentrated on the articles that change. Policing also put emphasis
on these recent changes. All these enhance the influence the revised articles of the Highway
Code expected to have to average traffic behaviour.
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1. INTRODUCTION
Traffic safety has been a major issue in Greece during the last years. The country holds the
lowest safety level in E.U countries (approximately 3 times the average figure expressed as
accidents per number of vehicles) and one of the lowest in Europe. Furthermore, in all E.U
countries traffic accident figures decline over the years, whilst in Greece they remain
constant. Nevertheless, the efforts to enhance traffic safety are intensive and will finally yield
results. Traffic safety can be enhanced under combined implementation of various means
like roadway infrastructure improvement, black spots elimination, educational campaigns,
police enforcement and legislation changes.

The key question addressed at this paper is whether a country can effectively implement a
traffic safety policy through changes in the Highway Code alone.

It is obvious that the application of the rules contained in the Highway Code would
tremendously reduce road accident casualties. The emphasis given to each traffic violation in
a Highway Code is materialised through the anticipated fines, the demerit points and other
penalties (driving license deprivation and court penalties). For simplicity and comparability
reasons, it can be regarded that the value of a fine reflects the gravity of a traffic violation
and can be considered as a measure for it. A high fine aspires for a strong prevention
towards the relevant traffic offence.

It is mostly that value of fines that changes at the various revisions of a Highway Code. The
net present value of fines (removing the influence of inflation) regarding identical traffic
violations anticipated in the various revisions of a Highway Code will be used herein to
evaluate the emphasis put on the various traffic safety issues at the time between two
consecutive revisions.

The effectiveness of any traffic safety measure is finally evaluated through the changes
caused in the traffic casualties figures. Hence, accident records have also been analysed in
this effort to identify any probable effect of the changes in the Highway Code.

2. HIGHWAY CODE CHANGES
Major revisions in the Highway Code in Greece have been made in 1977, 1992 and 1999.

It should be mentioned that traffic and highway infrastructure conditions and “traffic safety
culture” were very different during the period 1975-1980 when compared with those existing
nowadays. Also, last year's Highway Code revision cannot be evaluated through
comparisons in the accident records. Therefore, the changes introduced in 1992 Highway
Code can only be evaluated. Based on the conclusions derived from this research, the
innovations introduced in 1999 Highway Code could be evaluated. Accident records
corresponding to each specific traffic violation have been compared for a period of 3-years
preceding and following the implementation of any major Highway Code revision. The year of
the revision itself has not been taken into account at that accident records analysis.

3. CONNECTION BETWEEN HIGHWAY CODE VIOLATIONS AND
ACCIDENT TYPES
Within the framework of this paper, only the articles of the Highway Code which could be
directly related with traffic accidents, are of interest. Obviously, the establishment of the
appropriate relationship is of a great importance. By the nature of the accident data, it is
evident that, this relationship can only be a rational and a qualitative one: there is not any
straightforward connection between Highway Code violations and accident types and
causes.
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The (traffic violations)-(accident types) rational connections are the following:

• illegal railway lines crossing,

• fail to check the safe performance of vehicles (related with vehicle failure as a cause of
accident),

• U-turn violation,

• STOP sign violation and red light disobey,

• entrance in the oncoming stream,

• speed limit violation (related with accidents mainly caused by high speed),

• illegal or careless passing,

• fail to keep safety distance from preceding vehicle (related with rear-end collisions),

• abrupt deceleration,

• right-of-way violation at turns (related with accidents at right and left turns),

• backwards moving violation,

• unnecessary lane change and

• excess alcohol level.

These are all connections that could be found after a thorough examination of both Highway
Code violations and accident records. The most weak connections are that of (check of the
safe performance of vehicles) - (vehicle failure) and (speed limit violation) - (accidents mainly
caused by high speed).

It should be mentioned that there are connections which, although they are classified under
the same term (i.e. illegal parking as a violation and accident during the parking manoeuvre
as an accident record), have no strong rational relationship. These “false” connections have
been avoided. However, the connections used are not always very strong and this is a
reason for caution in interpreting the results obtained.

All these relationships are presented in Table 1, together with the updated values concerning
fines. To overcome the effect of exposure, relative accident records, as mentioned in the
footnote of the Table, have been used. The last column of the Table yields the relative
accident ratio changes between the two compared time-periods.
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Table 1: Effect of 1992 Highway Code Changes to Accident Records
 
 Highway Code
Violations

 Related Accident
Type or Cause

 Updated Fines in Euro 20001  Relative Changes:
 1992 x average 1977

 Relative Accident
Occurrence2 (%)

 Change Ratio:
 (1993-95)-(1989-91)

   1977  1992  1977 x average 1992  1989-91  1993-95  (1989-91)
 railway crossing  railway crossing  40  260  2.9  0.133  0.079  -0.41
 check of the safe
performance of
vehicles

 vehicle failure  -  150  -  0.796  0.944  0.19

 U-turn  U-turn  100  300  1.4  1.946  2.152  0.10
 STOP sign or traffic
light

 not stop ahead of a
STOP sign or traffic
light

 120  240  0.9  23.039  23.593  0.02

 entrance in the
oncoming stream

 entrance in the
oncoming stream

 60  120  0.9  14.419  14.296  -0.01

 speeding  speeding  80  150  0.9  27.670  25.970  -0.06
 illegal overtaking  overtaking  40  100  1.1  4.042  3.990  -0.01
 safety distance from
the preceding vehicle

 rear-end collisions  10  25  1.1  8.972  8.326  -0.07

 abrupt deceleration  abrupt deceleration  -  30  -  3.665  3.857  0.05
 right of way at turns  accident at turns  40  100  1.1  10.887  711.336  0.04
 backwards moving  backwards moving  20  50  1.1  1.305  1.361  0.04
 illegal lane change  illegal lane change  20  50  1.1  3.126  4.096  0.31
 excess alcohol  excess alcohol  (200)3  (100)  -  -  (2.757)  -

 Average figures  53  116  Total  100.000  100.000  

                                               
 1 Figures are rounded to 5 Euro
 2 The mentioned herein types of accidents account for 70% of all accident types. A relative accident occurrence expression has been preferred, i.e. all
mentioned  herein accident types should be summed up to 100%.
 3 Figures in brackets are not included in the calculations.



13th ICTCT workshop Proceedings
Traffic Safety Measures

37

The results of the comparison are -as expected- not clear. The influence of increasing the
relative value of a fine is not always at the direction of enhancing traffic safety. It has, as a
rule, a minor -not statistically important- influence on the number of accidents.

This probably happens because educational programs about traffic safety and also Highway
Code enforcement are not at desirable level in Greece, policemen are sometimes reluctant to
fine, fines are not always paid, and demerit points and other disqualifying penalties (such as
driving license deprival and imprisonment) are rarely applied.

Apart from the reasons mentioned above, even the most carefully designed and persistent
traffic safety campaigns have little effect to well-established traffic behaviour (N. Christie,
1990). Only the law enforcement may be effective: only driver's subjective probability of
detection can alter driving behaviour (T. Rothengatter, 1990).

It can also be seen that the updated values of fines for Highway Code violations are very
much alike in the two examined Highway Codes (except the one referring to the violation of
the railway crossing sign).

It should be commented that this is the only relative accident occurrence which has
considerably declined during these years. It must be mentioned at this point that this “clear
decline” may be attributed to the safety upgrading programs at railway crossings within this
4-years period and not exclusively to the higher fine of the Highway Code.

The average updated figures for fines have been increased by 119% (from 53 Euro to 116),
an increase reflecting the increased value put on traffic safety and the improved living
standards as well.

Having failed to detect any clear change introduced by the Highway Code revision, the
overall figures of traffic casualties “before” and “after” the revision are compared (Table 2).
As mentioned before, the number of vehicles is used as a measure of exposure, since there
were not valid data for veh*km.

Table 2: Traffic Casualties “Before” and “After” the 1992 Highway Code Changes
 Time

 Period
 Average

Annual No. of
Accidents

 Average Annual
No. of Deaths

 Average Annual
No. of Injuries

 Average No. Of
Motor Vehicles4

 1989-1991  20924  1742  28418  3785954
 1993-1995  22395  1927  30462  4669710
 Increase (%)  7.0  10.6  7.2  23.3

The first conclusion derived is that the changes introduced in 1992 Highway Code have a
certain influence in reducing traffic accidents (if seen in connection with the 23.3% increased
exposure).

However, it is known that accident frequencies decline in respect with an increase in the total
number of vehicles.

Hence, a safe conclusion cannot be derived without the presentation of an adequate
sample.

This sample should cover the same time period, compare traffic casualties sets having the
same time lapse (4 years) and be independent from alterations in the Highway Code.

                                               
 4 Motorbikes are included, since they are frequently involved in accidents.
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Consequently, casualties due to traffic accidents for the years 1987 and 1993 were
compared with the respective casualties for the years 1991 and 1997.

The results are presented in the following Table 3.

Table 3: Control Traffic Casualties to Evaluate Highway Code Changes Impact
 Period  Average Annual

No. of
Accidents

 Average Annual
No. of Deaths

 Average Annual
No. of Injuries

 Average No. Of
Motor Vehicles5

 1987 & 1993  20887  1764  29411  3753498
 1991 & 1997  22542  1995  30808  4749052
 Increase (%)  7.9  13.1  4.8  26.5

Comparing the figures in Tables 2 and 3, and making the simplified assumption that traffic
casualties should follow the changes in the number of motor vehicles, the following results
can be obtained:

• the average annual number of accidents should have increased by: 7.9 X (26.5/23.3) =
9.0% and has (probably due to the effect of the Highway Code changes) increased by:
7.0%. This is a (9.0-7.0)/7.0 = 28.6% improvement,

• the average annual number of deaths should have increased by: 13.1 X (26.5/23.3) =
14.9% and has (again probably due to the effect of the Highway Code changes)
increased by: 10.6%. This is a (14.9-10.6)/10.6 = 40.6% improvement and,

• the average annual number of injuries should have increased by: 4.8 X (26.5/23.3) =
5.5% and has increased by: 7.2%. This is a |(5.5-7.2)/7.2| = 23.6% deterioration.

It is evident that due to Highway Code changes there is a trend for an increased traffic safety
level. However, the deterioration in the figures of injuries prevent us from reaching a safe
conclusion.

                                               
 5 Motorbikes are included, since they are frequently involved in accidents.
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4. EXPECTED TRAFFIC SAFETY RESULTS THROUGH THE 1999
HIGHWAY CODE REVISION
Traffic offences fine changes introduced by the 1999 Highway Code revision are presented
in the following Table 4.

Table 4: 1999 Highway Code Fines Changes
Highway Code Violations Updated Fines in

Euro 20006
Relative Changes:
1999 x average 1992

1992 1999 1992 x average 1999
railway crossing 260 300 0.7
mechanical check of vehicles 150 300 1.3
U-turn 300 300

40007
0.6

STOP sign or traffic light 240 300
1600

0.8

entrance in the oncoming stream 120 300
4000

1.6

speeding 150 150
1600

0.6

illegal overtaking 100 300
4000

1.9

safety distance from the
preceding vehicle

25 60 1.5

abrupt deceleration 30 30 0.6
right of way at turns 100 150 1.0
backwards moving 50 60 0.8
illegal lane change 50 60 0.8
excess alcohol 100 300

8000
1.9

Average figures 129 201

Compared with the1977-1992 changes in the value of fines, it can be seen that now the
changes are more intensive. The average updated figures for fines have been increased by
56% (from 129 Euro to 201). If these changes reflect the shift in traffic safety policy, it is clear
that emphasis is put on preventing illegal overtaking (responsible for the most serious
accidents) and driving with excess alcohol level (responsible fort he most ‘unfair’ accidents).

It should be commented that the relevant fines anticipated in the English Highway Code are,
on average, 10 times greater than the fines found in the Greek Highway Code. Taking into
account the differences in the cost of  living between the two countries, the difference still
remains tremendous. Such high values for traffic offences inevitably abort drivers from
inconsiderate driving and promote traffic safety. However, it has been claimed that imposing
higher fines has a trivial deterrent effect and reduces overall the level of enforcement (T.
Bjornskau and R. Elvik, 1992, T. Vaa, 1997). Nor the introduction of jail sentences and
license deprivation will reduce violation rates. Drivers would abide by the law in the presence
of  the police and violate if there is no police around.

                                               
6 Figures are rounded to 5 Euro
7 With italics it is noted the relevant fine from the English Highway Code.
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Together with the Highway Code changes in the fines, the “penalty points” for the driver have
also been altered. The penalty point system (known as “point system” in Greece) also
intends to deter drivers from following unsafe driving practices and has the advantage of
memory over the past drivers' behaviour: the purpose is to identify drivers who are most
likely to be involved in an accident and through the threat of an oncoming license
suspension, to curtail their driving risks. The Greek, the English and the France demerit point
systems are presented in the following Table.

Table 5: Presentation of Demerit Points (Relevant to Disqualification)
Country Greece U.K France

Previous Of Today
Disqualification points 17 25 12 12
Time period (years) 2 4 3 3
Highway Code Violation
U-turn 4/17 7/25 3 to 9/12 4/12
STOP sign or traffic light 4/17 7/25 3/12 4/12
entrance in the oncoming
stream

3 to 5/17 5/25 3 to 9/12 4/12

speeding 5/17 3 to 9/25 3 to 6/12 2 to 4/12
illegal overtaking 5/17 5/25 3 to 9/12 3/12
right of way at turns 5/17 7/25 3 to 9/12 3/12
illegal lane change 4/17 7/25 3 to 9/12 3/12
excess alcohol - 3 to 7/25 3 to 11/12 3/12

It is clear from the above Table that the current demerit point system in Greece has become
stricter, mainly due to the doubling of the time period for collecting demerit points. Another
important change is the scaling introduced in the speed limit violations, putting special
emphasis on extreme speed limit violations. The safety impact associated with high speeds
is obvious, especially on fatal accident occurrence, although it is mainly the speed variance
within the traffic stream which is important (N. Garber and R. Gadiraju, 1990, R. Pefer et al,
1991, C. Lave and P. Elias, 1994).

The comparison of the Greek demerit points with the English and the French ones reveal no
important differences.

It appears that the demerit point system, wherein (like the fines) the number of points
associated with an offence reflects the perceived seriousness of the offence, is also not a
good predictor of accident potential (A. Smiley, et al., 1990). An additional problem is that the
Greek demerit point system is rarely materialised.

5. CONCLUSIONS
It is clear from this research that traffic safety policy can hardly implemented simply by
changes in the Highway Code. The influence of increasing the relative value of a fine for a
specific traffic offence is hardly detectable and not always at the direction of enhancing traffic
safety. It has, as a rule, a minor influence which seems not to be statistically important. The
only influence of making the Highway Code stricter which can be detected is to the general
traffic accident figures: a certain decline, especially to the figures referred to the fatal
accidents is evident.

Any implementation of a Highway Code revision, should be accompanied by a well-balanced
publicity and law enforcement, mainly concentrated on the articles which change. This will
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enhance the influence the revised articles of the Highway Code expected to have to average
traffic behaviour. Demerit points, driving license deprival and jail imprisonment should also
be an existing menace. Other parameters, such as general traffic safety educational and
information campaigns, infrastructure improvements and black spots elimination, should also
be combined to achieve a serious reduction in traffic accident casualties.
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