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ABSTRACT

A 3-step procedure to assess road safety condiisotsveloped and applied to Egypt as a
prototype example. Assessing road safety cultyseesents the first step in judging the road
safety situation in a developing country. This banrepresented through 14 aspects, namely:
Political, Institutional, Safety Lobbying, Safetg&earch, Engineering, Accident Management
System, Evaluation, Behavior, Legislation, Enforestn and Standards, Emergency,
Education, Mass Media, Coordination and Cooperafidtrese were applied to describe and
assess the road safety condition in Egypt. Thisliewed by comparing severity indicators
among several countries in an effort to determigerbad safety position in Egypt. The third
step involved compiling and analyzing accident rdsdor five main rural roads in Egypt.
Most of the highly contributing causes are drivelated including loss of control of driving
wheel, over speed, misjudgment of traffic gap, smdgdlowing/stoppage. Two other vehicle
related causes are frequently mentioned, i.ebtirst and vehicle turnover/turn off the road.
The paper concludes by developing an integrated sadety programme composed of 16
fields of actions namely: institutional, land uskrnming and management, travel demand
management, road infrastructure improvement, legisl, traffic-related, accident-related,
vehicle-related, driver-related, traffic policeatdd, enforcement, educational, mass-media,
community related, health-related and researcletlaneasures. These should complement
each other and work together in a supportive wagdckle the particular road safety problem.

1 INTRODUCTION

The road environment in many developing countrieknown to be relatively unsafe, and
uncomfortable. Several factors contribute to titisaion; some are related to the unsatisfactory
design and layout of roads, sidewalks and roadtéwen Other problems are related to the poor
condition of vehicles that travel on the roads. Mogortantly, there is a general trend among
drivers and pedestrians of non-compliance withfitrafiles and regulations. The situation is
further aggravated by a deficiency in traffic |égion and a lack of serious enforcement.

World Health Organisation (WHO) ranks road accideas the 9th leading cause of
mortality and disease. It forecasted that by thee 9020, if programmes are not implemented,
road crashes will move up to third place of leadiagses of death and disability facing the
world community, see WHO, 2004. Studies carried muthe Overseas Unit of the British
Transport Research Laboratory (TRL), the Frenchaddat Institute for Transport and Safety
Research (INRETS), and WHO have demonstrated daataccidents in the Third World:

e are a major cause of death and injury, for exartipdg account for almost 10 percent of
deaths reported in the 5 - 44 year age group.

» are a considerable waste of scarce resources wgttleats typically costing at least 1% to
2% of countries' GNP per annum, in addition toghlestantial pain, grief and suffering.

* represent a serious problem in terms of fataliiysavith rates at least an order of magnitude
higher than those in industrialised countries.



In this context, it becomes inevitable that develgountries ought to pursue all possible
means to prevent road accidents and relieve teeergy, hence achieving acceptable road
safety levels. Such prevention has to be basedmoer diagnostic assessment of the road
safety situation. Towards this end this paper sthyt developing a conceptualization of the
road safety pyramid, its components and affectiagtdrs. The road safety pyramid is
represented by five components, namely traffic expe; traffic safety culture, dangerous
incidents; accident, severity and damage risk ragesvell as accident and casualty based
severity rates. In addition, the pyramid showstagarization of the main factors contributing
to the occurrence of road accidents.

The paper develops a three-step procedure to assgbsafety conditions. In the first step,
a set of generic criteria that can be used to desend compare the road safety culture is
proposed. The second step involves a review, @etaihtegorisation and computation of the
main road safety indicators. Finally, the thirdpster assessing road safety is concerned with
compiling and analysing accident records and ifigng accident causes. The developed
procedure is applied for Egypt as a prototype examgpresenting developing countries.
More than 40 criteria are identified and appliecamattempt to semantically assess the road
safety culture in Egypt. Deaths per million vehikilometers are obtained for Egypt, three
other Arab countries and 6 of the G-7 countriesesSEhwere compared in an effort to
determine the road safety position of Egypt. Acotdecords collected in 1998 for five main
rural roads in Egypt are compiled and analysecctognise accident causes. More than 26
causes are identified. These are categorized wgixienain categories, namely driver related,
pedestrian related, vehicle related, road rel@&edironment-related causes and other causes.

Furthermore, the paper concludes by developing regiated road safety program
composed of 16 fields of actions. Each of thesdains a number of recommended policies,
measures and actions targeted to improve roadysaégtonly in Egypt but also in other
developing countries. These are also categorizedadoordance with the concerned
authority/agency responsible for implementatione Paper concludes by suggesting further
road safety research that is needed in develomuogtdes.

2 DEVELOPING ROAD SAFETY PYRAMID

Road safety can be conceptualised as a pyramidasmdpf five main components at different
levels, see figure 1. Towards the base of the pgrasriraffic exposure representing the extent
(intensity) and form (nature) of how road userseaqgosed to traffic. Several traffic related data
can be used to represent the extent of traffic @x@o The two most widely used in road safety
studies and international comparisons are Annua@rdge Daily Traffic (AADT) as well as
Annual Average Vehicle Kilometers (AAVK). On thehet hand, the form of traffic exposure
can be defined as the way road users are expodeeé toaffic environment. However, due to
difficulties in measurement and data collectiowr, iotion of form and nature of traffic exposure
is not usually taken into account in most roadtgaftidies.

The second level of the road safety pyramid repitssehat could be referred to as the
prevailing road safety culture. In this researdgdr safety culture is defined as the cultural
environment in which road safety issues are deitifit & well as the level of awareness of the
various stakeholders involved with road safety essulhe third level of the road safety
pyramid represents the extent and nature of oecguiangerous incidents, see Tight et al.,
1998. This can be expressed in terms of numbesawerity of incidents such as near misses,
conflict points, evasive maneuvering, etc. Thetfolevel of the road safety pyramid represents
traffic risk rates. These are indicators relatinggéiency of accidents, casualties, fatalities,



injuries as well as damages to various exposuresumes. Such indicators when computed are
representative of probability of accident occureerkinally, towards the top of the traffic safety

pyramid
probabil

are what can be referred to as severigsrathese indicators are meant to express
ity of an accident resulting into fatalgier a degree of injury or the probability of an

accident casualty being a fatality or an injurye$@ are computed by relating the number of
fatalities or injuries either to the number of @eaits or to the number of accident casualties.

In de

veloping the road safety pyramid, factors dbating to the occurrence of traffic

accidents were identified. These can be grouped i#wur main categories. Such

categori

zation is based on the nature and timedrafthe effect of these factors (causes) on

the five components describing road safety. Thatified causes include:

(a) Deeply rooted causes of accidents, casualties amages. These are causes related to the
pre-effect of unsafe land use planning and manageometraffic exposure extent and form.

(b) Root causes of accidents, casualties and damabese Tare related to the pre-effect of
unsafe transportation planning and managemenadfiit texposure extent and form.

(c) Direct causes of accidents, casualties and damglgese can be further categorized into four
groupings, namely road related, user related,drafbtnagement related and vehicle related.
These four factors are known to be directly contitiyy to the occurrence of both dangerous
incidents as well as actual road accidents witkingrseverity.

(d) Post

causes of accidents, casualties and damdgese @re related to factors occurring after

an accident took place. Such factors include tHecefof accident site management,
ambulance and emergency management, medical trgagme trauma management. Such
factors may reduce or increase the possibility siightly injured victim becoming severely

injured or a severely injured victim becoming ali&y.
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3 ASSESSMENT OF ROAD SAFETY CULTURE

According to Vasconcellos, 1996, unsafe trafficdibons in developing countries have to be
analysed in the context of physical, political,hieical and enforcement environments. In this
research, the notion of road safety culture i®duced. Assessing road safety culture represents
the first step in judging the road safety situaiioa developing country. Road safety culture can
be represented through 14 aspects, namely:

Accident Management System Emergency

Political

Institutional Evaluation
Safety Lobbying Behavior
Safety Research Legislation

Engineering

Education
Mass Media
Coordination and Cooperation

Enforcement and Standards

These aspects are further disaggregated into 4@estegl criterion. The applicability of
using these aspects and their related criterissessing road safety culture is demonstrated,
in Table 1, taking Egypt as a prototype case stlitig. table shows the semantic description
of status of each of these criteria in Egypt.

Table 1: Semantic assessment of road safety ctnkgronment & awareness) in Egypt

Aspects of Assessment Criteria Semantic Assessment
Road Safety
Culture

Political Awareness of decision-makers dnBully aware, medium priority, relatively limite
politicians of road safety intervention.
Goals, policies, targets, objectives pAlmost not existing.
road safety

Institutional National road safety body An institute for Traffic Accident Research w

established in 1994 as part of Ministry of Inter
traffic police. However limited funding, resourcasd
political support are hindering its operation.

Safety Lobbying

Road safety lobbying

Exist but uncoordinated

Involvement of international roadTRRL (Overseas Unit) involved in 19§
safety research organizations through 1990.
Non government organizationsEgyptian Society for Road Safety (limited educa8ve

concerned with road safety

informative role)

Safety Research

National road safety researchqbroj¢

> 1. 87-90 study, Sponsored by Egyptian Academy
Science Research & Technology (EASRT)
conjunction with UK Transport Research Laborat
& Egyptian Academics.

Traffic Police Department & Egyptian Academics.

Other road safety research inclu

deimited individual, uncoordinated & unsponsor

2. 96-99 study, Sponsored by EASRT with Egypili

of
n

Dry

lan

EASRT study. Traffic police is currently adoptirftet|

studies on road & vehicle conditionsresearch at concerned university departmenty &
road-user behavior, traffic specialized institutes.
characteristics, legislation/enforcemgnt
Road safety experts/academics Few transport/traffic academic experts are present
Egypt with some specialised in traffic safety
Engineering Locally developed highway standargls rstHegyptian Highway Code was issued in 2000
including safety and quality aspects.
Accident Accident reporting system First EASRT study produced 4 detailed |&
Management comprehensive booklets (accident, technical, mé&dica
System economic). These were used during study perioda The
detailed recording stopped between 90 to 96. Amathe
simplified form was designed in 1996 by secand

new form.




Quality & quantity of completed formg Lot of underreporting exists especially for damage
only accidents. Most information in the forms |is
completed. However, it is usually the case that ih
done by traffic police officers in their offices,
sometime hours after accident occurrence.

Maintenance of accidents data-base| Started in 1997 by the Traffic Police department as
part of the second research project using a special
designed Oracle based software.

Dissemination of accident data Very tight and controlled dissemination.

Accident analysis system Started in 1997 by Traffic Police department as$ par
second research project using a specially designed
reporting system based on Oracle.

Identification of accidents locations Black si#ntification carried out by traffic police

Identification of victims patterns Can be done cwtrently limited attention.

Diagnosis of direct accidents causes| Sometimesrtaken.

Diagnosis of root accidents causes Does not exist.

Identification of potential Exist but limited.

countermeasures

Costing of safety countermeasures Exist but lighite

Valuation of traffic accidents First national spushcluded a detailed collection of
accident costs and accident valuation based maimly
lost gross output and a value added to account for
intangibles.

Pre-evaluation of safety Rarely undertaken.

countermeasures

Post-evaluation of safetyExist but limited.

countermeasures

Evaluation Inclusion of accident reductions |adot taken into account.

benefits in highway appraisals

Behavior Road users’ respect of traffic rules Ledit

Legislation Traffic legislation Not strict enougln improvement was recently
passed including enforcement of seat belts jand
helmets. Other improvements are still needed.

Enforcement &| Vehicle inspection All vehicles have to be inspdctelowever, limited

Standards safety evaluation criteria are included & corruptio
exists.

Driving test pass rate High but recently morenggit.

Driving test theoretical part (Signs) Well obsetve

Driving test theoretical part (HighwayRelatively neglected.

Code)

Driving test practical part Involves limited mameting on a test area.

Special training for traffic police Exist.

Emergency High speed emergency service Relativebpdg On road medical centers and
emergency hospitals exist. One hospital being
established with helicopter rescue service (priviate
government efforts).

Education Separate road safety syllabus |f8ome road safety related children books were

school education developed. However, still no formal road safety
education at schools.

Children traffic parks Exist as a component ofraited number of private
recreation parks.

Mass-media Radio and television programs on rfogdist but limited.

safety

Road safety posters and leaflets

Almost do nat.exi

Coordination &
Cooperation

Liaison between traffic police and roadexist but not coordinated.

engineers

Road safety week

Sometimes, not regular.




4 ROAD SAFETY INDICATORS: PURPOSE AND CLASSIFICATION
Absolute numbers of traffic accidents, casualtidalities and damages do not represent
indicative figures to be used for assessment amgbanson of road safety. The most meaningful
indicators are relative values. These are knowinad safety indicators. Computing road safety
indicators represents the second step in the assesof the road safety situation in a
developing country. Road safety indicators serversé purposes, namely:

» |dentification of safety problems and their intéiesi

» Determination of road safety levels

» Comparison of road safety levels

* Design of effective accidents’ countermeasures

» Evaluation of accident countermeasures

The literature also shows that there are sevepaistpf exposure measures that can be used
in the computation of road safety indicators andckein the evaluation of road safety, see
Chang, 1982. As shown in figure 2, seven groupex@osure statistics are suggested to be
utilized in the computation of road safety indigatmamely:

(a) National based exposure measures

(b) Traffic based exposure measures

(c) User based exposure measures

(d) Distance based exposure measures

(e) Time based exposure measures

(N User-distance based exposure measures
(g) User-time based exposure measures

Definitions and mathematical formulations for eawhthese road safety indicators are
presented below.

Static exposure indicatorsThese represent degrees of static exposure ideats. This is
done by computing the relativity of static natiomesed exposure statistics, such as area,
population, registered vehicles, licensed drivard road kilometers, to each other as follows:

Static exposure indicator (Type 1) = Licensed drsfePopulation

Static exposure indicator (Type 2) = Registered ictds/Licensed drivers
Static exposure indicator (Type 3) = Kilometresrohd/Land area

Static exposure indicator (Type 4) = Kilometresroad/Population

Static exposure indicator (Type 5) = Kilometresrofd/Licensed drivers
Static exposure indicator (Type 6) = Registered ietds/Kilometres of road

Dynamic exposure indicatorsThese represent degrees of dynamic exposure tdestsi
This is done by computing the relativity of dynarbased exposure statistics; such as traffic,
number of users, travelled distance, journey timaser-distance and user-time; to static
national based exposure statistics as follows:

Dynamic exposure indicators (Type 1) = Traffic eoqure statistics/National exposure statistics
Dynamic exposure indicator (Type 2) = User exposatatistics/National exposure statistics
Dynamic exposure indicator (Type 3) = Distance egpe statistics/National exposure statistics
Dynamic exposure indicator (Type 4) = Time exposstatistics/National exposure statistics
Dynamic exposure indicator (Type 5)=User-Distanogesure statistics/National exposure statistics
Dynamic exposure indicator (Type 6) = User-Time espre statistics/National exposure statistics

Accidents’ risk indicators:These represent the number of accidents relativeelected
exposure statistics. These are computed as follows:



Accidents’ risk indicators = Number of accidents/gaisure statistics \

Severity risk indicatorsThese represent the numbers of casualties ortfasabir injuries
relative to selected exposure statistics. These@rguted as follows:

Severity risk indicators (Type 1) = Number of castiss/Exposure statistics
Severity risk indicators (Type 2) = Number of fatéés/Exposure statistics
Severity risk indicators (Type 3) = Number of sesigrinjured/Exposure statistics
Severity risk indicators (Type 4) = Number of slifjhinjured/Exposure statistics

Damage risk indicatorsThese represent the number of damage only accidelats/e to
selected exposure statistics. These are computed@ss:

Damage risk indicators = Number of damage accidéBtgosure statistics

Accident based severity indicator§hese represent the numbers of casualties ortfesal

or injuries relative to the number of accidentse3dare computed as follows:

Accident based severity indicator (Type 1) = Numbércasualties/Number of accidents
Accident based severity indicator (Type 2) = Numbéfatalities/Number of accidents
Accident based severity indicator (Type 3) = Numbéseverely injured/Number of accidents
Accident based severity indicator (Type 4) = Numbéslightly injured/Number of accidents

Casualty based severity indicator¥hese represent the numbers of fatalities or ieguri

relative to the number of casualties. These arepobea as follows:

Casualty based severity indicator (Type 1) = Numbéfatalities/Number of casualties
Casualty based severity indicator (Type 2) = Numimérseverely injured/Number of casualtie

Casualty based severity indicator (Type 3) = Numbgslightly injured/Number of casualties

Road Acciden Road Safety @@
Statistic Indicators/Measure

Number of Static Exposure (1) NationalBased(Static) Exposure Statistics
. Indicators - Area (Square Kilometers)
Accidents - Population
. - Licensed Drivers
Dynamic Exposure - Registered Vehicles
Number of Indicators - Length of Road(s) (Kilometers)
Casualties 2) Traffic Based(Dynamic)ExposureStatistics
Accidents' Risk - Traffic or Number of Trips (e.g. AADT,
Number of . Peak Hourly Traffic)
Indicators
Fatalities (3) User Based (Dynamic) Exposure Statisticg
. . - Number of Passengers
> SeVPj”ty Risk < Number of Tonnage
Number of Indicators (4) Distance Based (Dynamic) Exposure Statigtics
Severely Injured - Traveled Kilometers (Veh.Km.)
Damage Risk (5) TimeBased(Dynamic)Exposure Statistics
Indicators - Time Spent on Road (e.g. Number of Hourg
ber of Driven i.e. Veh.hr.)
Num e_r 0 (6) User-Distance Based (Dynamic)
Slightly Injured Accident Based ExposureStatstics
. . -T Kil t
Severity Indicators onnage.fiometers
- Passenger.Kilometers
Number of (7) User-TimeBased(Dynamic)
Damage Casualty Based ExmsureStaistics
Only Accidents Severity Indicators - Tonnage. Hours
- Passenger.Hours

Figure 2: Types of Road Safety Indicators/MeasResjuired Data & Basis for Computation

S



4.1 Fatalities per 100000 People

Currently the statistic most often used to compagel safety records around the world is the
number of persons killed for every 100000 peopée KRF World Road Statistics 2009. In
this section, an attempt is made to draw data fil@sirecent publication in order to conduct
an international comparison of road deaths per Q00feople among Egypt, some Arab
Middle eastern countries, and some of the G-7 c@mstsee Table 2. The table demonstrates
how this severity indicator can be used in the @swent of road safety in Egypt comparable
to other countries.

The table shows that Egypt stands as having afisignily high rate of deaths per 100000
people than all of the selected G-7 countries. Hanewhen compared to other Arab
countries in the region Egypt stands to have theefodeaths per 100000 people However,
caution must be used in drawing absolute conclgsabout relative road safety among the
countries as this indicator does not relate actideaths to a real exposure measure. A better
statistic to compare road safety records arounavrdd is the number of persons killed for
every 100 million vehicles-kilometers. The difficplof obtaining such indicator lies in the
availability of correct data or computation of vebikilometers. Still, the above comparison
shows the worsening situation of road safety indEgy

Table 2: Deaths per 100000 People: An internatiooaiparison (Source IRF, 2009)

Countries| Japan| France | Germany | ltaly | UK | USA | Saudi | Egypt| UAE | Jordan
Safety Indicator Arabia

Deaths per 5.2 7.49 6.02 8.64) 483 13.68 26.32| 16.29 | 23.46| 17.35
10000 People.

5 ANALYSIS OF ACCIDENT CAUSES FOR RURAL HIGHWAY

NETWORK IN EGYPT

Analysis of accident causes represents the thapl st the proposed assessment of the road
safety situation in a country. In this section,amalysis of accident causes on the rural road
network in Egypt is presented. Two accident ingadion programs took place in Egypt. The
first was initiated in the 1980's, when a natiostaldy funded by EASRT was conducted, see
EASRT, 1991. In this study, accident and traffibdaor data were collected for five main
rural roads in Egypt and three major districts ie&er Cairo. The study was undertaken by
the Traffic Police Department in conjunction withyptian academics and cooperation of the
UK Transport and Road Research Laboratory. Thedantimanagement system developed
by this study was not fully pursued due mainly &k of allocated resources and the
sophistication and length of the data collectiomf®. The second program, which was also
funded by EASRT, looked at developing an accideah&agement system with an easy to use
accident-reporting form. The developed system wadied for the collection, analysis and
reporting of traffic accidents for 14 sections o&ds representing eight major rural roads in
Egypt. The traffic police department in conjunctwith Egyptian academics undertook this
study. Data collection spanned over the period 169098 and is currently being maintained
by the traffic police department in accordance g developed system.

Analysis of causes of accidents for rural road&gypt is based on accident data collected
in the second study for year 1998. The developedlant reporting form contains 27 causes
of accidents see Table 3.



Table 3: Share of accidents' causes for five maial roads in Egypt (1998 Data)

Accidents' Causes Five Considered Main Rural Roads

User Related Causes (Drive Numbe Percentac
Loss of Control of Driving Whee 37¢ 26.96%
Over Spee 174 12.41%
Misjudgment of Traffic Ga 167 11.91%
Sudden Slowing/Stoppa 11C 7.85%
Un-careful Lane Changin 48 3.42%
Overtaking from the Rig 37 2.64%
Sut-Total 914 65.19%

User Related Causes (Pedestria Numbe Percentac
Misjudging Traffic Sped While Crossin 45 3.21%
Standing/Walking on Road Shoul 15 1.07%
Sut-Total 60 4.28%

Vehicle Related Cause Numbe Percentac
Tire Burst & Vehicle Turnove 204 14.55%
Tire Burst and Vehicle Turn Off Ro 71 5.06%
Tire Separatio 12 0.86%
Brake Ddiciency 11 0.78%
Trailer Separatic 7 0.50%
Non-operable Vehicle ligh 3 0.21%
Reflective Mirrors Missin 2 0.14%
Deficiency in Window Scree 1 0.07%
Vehicle Overloade 1 0.07%
Load Length Beyond Permissi 0 0.00%
Load Height Beyond Permissil 1 0.07%
Load Falling (Trailer Connection Defet 2 0.14%
Suk-Total 31t 22.47%

Road Related Cause Numbe Percentac
U-Turns 38 2.71%
Skidding Surfac 4 0.29%
Dangerous Curve/Gradie 4 0.29%
Road Work 2 0.14%
Poor Road Conditic 1 0.07%
Sut-Total 49 3.50%

Environment Related Cause Numbe Percentac
Bad Weather Conditiol 41 2.92%
Suk-Total 41 2.92%

Other Cause! Numbe Percentac
Suk-Total 23 1.64%
Total 1402 100%

A traffic police at an accident site can mark onenore of these as causes for an accident.
These are listed and categorized in Table 3 ikaaiegories, namely: driver related causes
(6 causes), pedestrian related causes (2 causdsylevrelated causes (12 causes), road
related causes (5 causes), environment relatedesaf{is cause) and other causes. The
frequency and contributing percentage of eachettnsidered accident causes is also shown
in table 3. Most of the highly contributing causee driver related. These include loss of
control of driving wheel, over speed, misjudgmeintraffic gap, sudden slowing/stoppage.

Two other causes related to the vehicle are frefyuarentioned, i.e. tire burst and vehicle
turnover or turn off the road. Together, thesecsiyses contribute around 83% of accident
causes on the five roads. In general, driver rdlagaises contribute around 59% to 73%. This
is followed by vehicle related causes contributmgund 23%. Pedestrian related causes also



contribute around 4%, while road related causesriborie only 3.5%. Environment and other
related causes are in the range of 3.5%.

6 AN INTEGERATED PACKAGE TO IMPROVE ROAD SAFETY IN

EGYPT AND OTHER DEVELOPING COUNTRIES

Based on the previous analysis, review, conclusiaanthor’'s experience and discussions with
several experts and officials, the paper develogatagrated road safety program applicable for
Egypt and other developing countries, see Tabl&uth program is composed of various
policies, measures and actions targeted to improad safety. These are categorized into 16
topical fields of action namely: institutional, thase planning and management, travel demand
management, road infrastructure improvement, legisl, traffic-related, accident-related,
vehicle-related, driver-related, traffic policeatdd, enforcement, educational, mass-media,
community related, health-related and researchectiaeasures. In addition, the table shows for
each of the topical areas the concerned body, @iyttt agency that is thought to be most
suitable to hold responsibility for implementation.

It is to be noted that these outlined policies arehsures should not be treated separately.
As a matter of fact, any package of road safetyntmwneasures should include measures
from each of these fields of action. These shoaldgement each other and work together in
a supportive way so as to tackle the particulad reetety problem. The table attempts to list
the fields of action in a priority fashion whereethtarting phase should focus on developing
the institutional framework complemented by reskead legislation. This is then followed
by planning, establishing strong enforcement, etilugand communicating to the public.

Table 4: Integrated program to improve road safeygypt & other developing countries

Field of Policies, Measures & Actions Targeted to Concerned
Action Improve Road safety in Egypt & Other Developing Oivies Authority

Institutional | « Establish a proper institutional framework to suppand ensure continuity gfPrime

implementation of road safety activities. This dHduave the necessary authority |tMinister
enable it to work and coordinate all road safetfprif conducted by different Cabinet
ministries, authorities and organizations. Thislddake the form of a National Road
Safety Council to cut across several government raomjovernmental bodies to
advise government on policy formulation for roadesa activities. Such council
should have support at highest level in governraedtshould also have a legal entity.
» Establish a Road Safety Unit to implement programpertaining to road safety.
Such unit should draw expertise from various ingths in the country such as
transport academics, traffic police, road safetypeets, psychologists, doctors,
educationist, social workers, etc. The unit shcdde provincial/district offices tp
provide in field backup

Research- « Special grants to conduct road safety researcheofffend consistency maintained.| Safety
Related » Organize national and international road safetyeremces. Research
« Easy and accessible dissemination of accident data all interested Institutes &
organizations/individuals that need to use dattquaarly for research. Universities

» Conduct specialized research in transport & tragfig. as related to road safety.
« Organize training courses, seminars, and lectwe®rgineers, professionals and
technicians in the areas of road safety.
« Establish research linkages and contacts withriatemal road safety organisatiops
and research centers.
« Develop and update specialised libraries througichvccess and dissemination |of
road safety research publications, information dda@ maintained.

Legislation * Issuing laws that grant traffic police more enfoneat authority. Legislative
« Stringent penalties for violations should be adopteenalty package includirjgBodies

warnings, penalty points, on the spot fines, off dpot fines, traffic driving license
withdrawal, driving suspension, suspended imprisemitrdriving license revoking




« Legislation penalising pedestrians for violatingfftc rules and regulations, such fas
crossing carriageway at any location, should heetbs

« Legislation to be developed that strictly and tgtakohibits drinking and driving
driving with no seat belts or safety helmets.

» Low speed limits should be established in urbaasaespecially in front of schools,
and areas characterised by heavy pedestrian motemen

« In general, traffic laws to be repeatedly updaldely offenses to be clearly defined
and stringent penalties to be specified.

Land Use » Ensure compatibility of land use types along maaus. Ministry  of

Planning  &| « Land allocated for residential activities to beasefed from main roads. Urban &

Management | « Activities attracting heavy goods vehicles to beated on main roads. Regiolnal

« Adopt a hierarchical classification for road netwhmctional of land use. Planning

* Relocation & resettlement of urban sprawls existayg cities periphery and
especially those around start and end of interogls.

» Consideration of road safety aspects in selectiogtions for originating and ending
points of intercity roads.

e Land use plans that minimise the travelling distancthus encouraging moye
pedestrian walking rather than vehicle traffic,ilddde considered.

» Choosing safe locations for schools, and allocatingstantial space for schqgol
playgrounds. School entrances to be at lightlyitie#d side-roads.

Enforcement | « Develop traffic court systems capable of promptindiing traffic violations and Judicial
inflicting appropriate rulings. Authorities

 Court system pertaining to traffic violations stbbke mainly looking at major cases
of traffic accidents or traffic violations. Trafffiolice should be given more powers|to
inflict on-the-spot penalties.

« Develop computerized databases to allow traffic risouo identify repeated
violations and inflict proper and consistent rung

Educational | A strong commitment towards road safety educatidraeéing at schools is needegdMinistry  of
Road safety to be a separate, graded subjectsahaldls. Education

» Developing teachers' guidelines for instructingkess on how to teach road safety
for school children.

» Construct children traffic parks to educate andhtchildren of safe practices when
dealing with the traffic environment.

Mass-Media |+ Promoting and raising society awareness of polentific hazards. Medig Ministry  of
campaigns to concentrate on disseminating knowléaldee public regarding safelnformation
use of road environment, as well as attemptindiémge unsafe traffic attitudes.

< An annual traffic week or a monthly traffic day skbe developed. This involves
concentrated mass media campaigns on road safesgtaspress articles, exhibitions,
competitions, posters, leaflets and pamphlets.

» Television and radio interviews with officials resible for road safety such as
traffic police officers, academics, engineers, degtand teachers.

Travel  Provision of public transport facilities that off@remium levels of service tpTraffic-

Demand encourage private-car users to switch to usingigtriahsport facilities. Engineering

Management | « Different forms of car-pooling should be encouraged Department

« Different forms of city traffic restraint to be ptaced such as high parking fees,
restricted parking areas, city entry tolls, stagddicense plate entry.

Road « Incorporating potential reductions in traffic acails as benefits when conductindylinistry  of

Infrastructure | feasibility assessment of constructing new roads. Transport

Improvement | « Design of new roads to incorporate design safétgria. (Roads

« Stringent monitoring and quality control during stmction of new roads andAuthority)
maintenance of existing ones.

« Taking necessary safety precautions during roaéswvor

« Alignments of new intercity roads selected awayrfipedestrian & animal paths.

* Removal of illegal encroachments within intercityad boundaries.

« Construction of side barriers to prevent suddessings of pedestrians/ animals.

« Construction of pedestrian bridges/tunnels to enabgregated pedestrian crossing of

main roads.
» Proper road shoulders constructed/maintained & asdfor emergency traffic.




« Installation/improvement of road furniture (marld#@anneIisation/signing/lightingb

 Construction and improvement of road supportingifi@s along intercity roads suc
as rest areas, petrol stations, vehicle repairsstmoptels, etc.

=

Traffic-
Related

e Local manufacturing of traffic signals, signs, niags, guard fences to W
encouraged. A road safety industry can develop thahufactures, installs ar
maintains these road safety features.

« Traffic calming measures to be widely adopted. €hmeasures are meant to red
the number and the severity of pedestrian/vehwmtdlicts.

» Warning signs & speed control humps to be placdmint of schools.

« More use of intersection designs that are speédredlicing. These include:

roundabouts, curves at T-junctions.
« Provision of adequate street lighting.
« Maintenance of traffic control devices should bdl wegrammed.

« Sidewalks to be wide enough especially in heavélggstrianised areas to allow for

more comfortable and easy movement for pedestrians.
» Kerbs to be dropped at pedestrians crossings gotleasrossing.

» Crossing to be staged, on wide roads, through alemdfuge islands to allow

pedestrians to negotiate one traffic stream ame ti

» Roads characterised by dense pedestrian movenmesitiered for pedestrianisation,.

» Hazardous locations such as open gutters, opetrigitgdiosks to be fenced wit
visual and audible warning signs.
« Introduce, expand & enhance traffic counting proggdor all network.

« Establish driver information system to inform & wadrivers of traffic & weather

conditions, maintenance works, accident/incidentizence, etc.

eTraffic-
dEngineering

Department
ice

h

Accident
Related

« Establish a group of road safety engineers anchigiehs. These should be train
for use of microcomputers for accident data coditgyage as well as for accident d
analysis, identification of black spots, countersugas scheme design and monitori

A reliable accident database is crucial for angtyaimprovement. Attention to b
given to the whole process of accident data cadlectstorage, and analysis
systemize and ensure that it is functioning indegaate and efficient manner.

ed raffic-
afangineering
ndRepartment
e

to

Vehicle-
Related

» Develop vehicle standards and specifications ttudwe sufficient safety feature
This is done in coordination with other concernetharities.

« Develop time schedules & programs for mandatoryclelmspection in accordand
with type & age of vehicles. This should determioad worthiness of vehicles.

« Build special stations for technical inspectiorvehicles.

« Inspection procedures should be stringent so amradow any vehicles with seriod
defects to operate on the roads.

s Traffic-
Engineering
eDepartment

S

Driver-
Related

« Develop specifications/standards for driving schodDrivers’ instructors to b
trained and tested.

» More tight & stringent driving tests emphasizinggtice & knowledge.

 Design a national driving handbook.

« Management of pick up and dropping of childrenromf of schools. School patr
crossings and community assistance should be exgzalir

» School bus drivers should ensure dropping childrethe road off side.

e Traffic-
Engineering
Department

=2

Traffic-Police
Related

« Traffic police to be well trained & equipped. S draining for traffic police officers
to include abilities to conduct accident invesiyat deal with accident reportin
assist in victims rescue, clear accident sites, etc

Ministry  of

y,Interior

Community-
Related

« Develop specialized training and educative adulbgmms to increase the
knowledge of road safety aspects. These shouldakicydarly targeted toward
uneducated rural communities.

irOther  non-
sgovernment
organizations

Health-
Related

* Quick emergency service using latest equipmenténmunication, well traineg
first aid officers, and high-speed mode for victransportation.

* More small well equipped medical centers that grecislized in dealing with
accident emergency to be located in different ammsas to minimize time @
transporting victims from accident sites to medaziters.

« Training of traffic police officers on first aid fromoting public first aid awarenes

» Coordination of accident rescue operations amatffidtpolice officers, first aid an

i Ministry  of
Health

v

emergency officers and hospitals.




The above package was initially proposed by thhaads a consultant to the UN and endorsed
by the UNECA, 1997 report. It was further improvaed translated into Arabic and proposed by
the author to the Egyptian government in his cbation to the EASRT, 1999 report.

7 CONCLUSIONS

This paper started by developing a conceptualisatfocomponents constituting road safety
pyramid. In addition, a categorization of the meanises contributing to the occurrence of traffic
accidents and their possible effects on road safetg presented. The paper developed a three-
step procedure to assess road safety conditiamsanntry. First, a set of generic criteria that ca
be used to describe and compare the road safétyewas proposed. The second step involved
a review, detailed categorisation and computatiche@main road safety indicators. Finally, the
third step for assessing road safety was concevitbccompiling and analysing accident records
and identifying accident causes.

An assessment of road safety conditions in Egy® @anducted through this three-stage
procedure. In this context, Egypt served as a pypeoexample for developing countries.
More than 40 criteria were identified and appliedan attempt to semantically assess the road
safety culture in Egypt. Fatalities per million v&h kilometers were obtained for Egypt,
three other Arab countries and 6 of the G-7 coastrThese were compared in an effort to
determine the road safety position of Egypt. Thengarison showed that Egypt stands as
having a significantly very high rate of deaths &0 million veh.km. Accident records
collected in 1998 for five main rural roads in Egyere compiled and analysed to recognise
accident causes. More than 26 causes were idehtifleese were categorized under six main
categories, namely driver related, pedestrian ed]atvehicle related, road related,
environment-related causes and other causes.

The paper concluded with developing an integrated rsafety programme composed of
16 fields of actions. Each of these contains a reimbrecommended policies, measures and
actions targeted to improve road safety in Egyptvali as in other developing countries.
These are categorized in accordance with conceaabrity responsible for implementation.
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