\ 3 Eh T T

b &\.‘ﬁ

-J‘re in ihe {:,n‘lﬂf'ﬂu

JIMMA UNIVERSITY
JIMMA INSTITUTE OF TECHNOLOGY
FACULTY OF CIVIL AND ENVIRONMENTALENGINEERING
ENVIRONMENTAL ENGINEERING CHAIR

RISK FACTORS FOR ROAD TRAFFIC ACCIDENTS ON THE ROAD FROM
DURAME TO MUDULA, SNNPR, ETHIOPIA

BY
MULUGETA AYANO AYMALO

ATHESIS SUBMITTED TO THE SCHOOL OF GRADUATE STUDIE®F JIMMA
UNIVERSITY IN PARTIAL FULFILMENT OF THE REQUIREMENS FOR
THE DEGREE OF MASTERS OF SCIENCE IN ENVIRONMENTAINGINEERING

MARCH, 2018

JIMMA, ETHIOPIA



JIMMA UNIVERSITY
JIMMA INSTITUTE OF TECHNOLOGY
FACULTY OF CIVIL AND ENVIRONMENTAL ENGINEERING
ENVIRONMENTAL ENGINEERING CHAIR

RISK FACTORS FOR ROAD TRAFFIC ACCIDENTS ON THE ROAD FROM
DURAME TO MUDULA, SNNPR, ETHIOPIA

BY
MULUGETA AYANO AYMALO

ATHESIS SUBMITTED TO THE SCHOOL OF GRADUATE STUDIE®F JIMMA
UNIVERSITY IN PARTIAL FULFILMENT OF THE REQUIREMENB FOR THE
DEGREE OF MASTERS SCIENCE IN ENVIRONMENTAL ENGINEHRG

ADVISORS: 1- PROF., DR.-ING. ESAYAS ALEMAYEHU

2- MR. DIDA ABERRA (PHD CANDATE)

MARCH, 2018

JIMMA, ETHIOPIA



DECLARATION
This thesis entitled afkl SK FACTORS FOR ROAD TRAFFIC ACCIDENTS ON THE ROAD
FROM DURAME TO MUDULA, SNNPR, ETHIOPIA” was my original work and has not been
presented for a degree in this or any other unitess
Mulugeta Ayano Aymalo

Signature.......ccoooviiiiiii e, Date......oovvviiii i

This thesis entitled adkl SK FACTORS FOR ROAD TRAFFIC ACCIDENTS ON THE ROAD
FROM DURAME TO MUDULA, SNNPR, ETHIOPIA” has been submitted for examination

with my approval as university supervisor.

Advisor- Prof, Dr.-Ing Esayas Alemayehu
Signature.......ccoceeee e Date.....ccovvviiiiiiiiien

Co-advisor- Mr. Dida Aberra

Signature.......cooovviiiiii Date....cvvii e,

Chair holder: - Mr. Wagari Mosisa

Signature.......coooe i Date.....c.vvviii i



ACKNOWLEDGEMENTS
First of all, I would like to thank the Almight§od for His mercy care and courage. | wish to
express my sincere appreciation to my adviguds., Dr.-Ing Esayas AlemayehuandMr.Dida
Aberra (PhD Candidate) for their patience; guidance, encouragement apdatiin shaping the
outlook of this thesis .They provided invaluablesights that have guided my thinking and

understanding.

My thanks to JIT, JU and Ethiopian Roads Autho(EjRA) for the financial support. Finally |

would like to thanks my dear wife Hirut Bekele aall her family especiallyMs. Tesfanesh
Bekele,Mr.Markos Fonkamo and his sincere wife Agekele for greate suport and maneging
my son Dlayehu Mulugeta as their own son. Spebehks also go to the following families and
friends who were behind my study: My sons Bemlaklddata and Dlayehu Mulugeta, my
mother Galshawa Gadana, my brother Berhanu Ayagaister Mesaynesh Ayano and all other
brothers, my friends Mr. Abebe Mendoye, Mr. Berhafaseph, Mr Abeta Denebo, Mr. Samuel

Lambebo.



ABSTRACT

Road traffic accident is amongst the leading cadeeshe loss of lives and property damage in
Ethiopia. The peoples, who are walking, performlydaictivities, playing on the sides of the
streets or set out on long trips, have been kiled injured. This intern exerts pressure on the
economic developments of the nation. The same rscem#s been reported on site under this
study. Objective of the study is to investing tisk factors for the road traffic accidents in the
Kambata Tambaro zone, on the road from Durame tdWN& Cross-sectional type of the study
was employed in order to investigate road trafftafities caused for the last five years (from
September 2012 to September 20170). Necessarywdata obtained from the Traffic police
office, Health institutions, road transportatiorfioé, and residents living on the roadside. Survey
methods such as focal group discussions, interaed questionnaires were employed besides
observations and review of documents. The resudt® \presented in the form of line graphs,
tables, pie charts and figures. The finding of thiisdy shows that the road traffic causalities
have been temporary increasing from time to timetonzed vehicle more involved in traffic
accident than the non motorized vehicle, loss ofidw life 16.7% injured (serious 31.0% slight
52.3%), property damage estimated cost 6.1 milltue to the following factors: drivers’
maturity, skill and experience, vehicles mechanmablem, weather condition, road type and
condition, absence of speed limitation signs anthyisi at the black spot increases RTAs, low
awareness of pedestrians using the road, lackedestrians road crossing facility and fence at
black spots led to traffic crash. However, the deaits were as a result of serious combination of
a number of factors and it is usually difficult $ogle out one main cause. The interaction of
human road users, the motor vehicles and the pliaggphysical environmental conditions if not
agreeably managed can lead to road traffic accidaemhich in effect contribute to road safety
problems and challenges. Hence, it is recommeniigt] ¢reate road traffic awareness for road
users, Speed limits should be restricted and plkageropriate road signs Special attention
should be given to the RTA black spots alreadytifieth, the stakeholders should significantly

participate in road safety management.

Keywords: Road traffic accidents; Risk factors; Kambata-bam; Durame to Mudula Ethiopia
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1. INTRODUCTION

1.1 Background of the Study

People for centuries and millennium have been ngfiom place to place to carry out their
day to-day activities. To facilitate their movemethitey use different ways of transportation
including land (highway and rail), air (domestidanternational), water (inland and ocean).It
is an accepted fact that of all modes of transpiortaroad transport is easily accessible and
closes to people.

Road transportation provides benefits both to natiand to individuals by facilitating the
movement of goods and people (WHO 2011 and Wadéd, 2011). It enables people to have
increased access to jobs, markets, education atemmeand health care. In Africa, over 80%
of goods and people are transported by roads aRthiopia road transport accounts for over
90% of goods and passenger movements in the coweveyy year. Therefore, road
transportation has a direct connection with the-tdagay activities of people, especially in
large cities and towns where the distance is toddaover on foot or by bicycle within a
reasonable time. However, the increase in roadspamation has placed a considerable
burden on the people’s lives (WHO, 2009).

Motor vehicle accidents (MVA) both serious and lfaee a common problem. High speeds,
road conditions, general disregard by other maseasd pedestrians for right of ways, as well
as uncontrolled livestock wandering into the roaghare contributing causes for RTAs.

The road traffic crashes are the leading causeeath and disablement of people under 44
years old next to HIV/AIDS and it losses the t@abnomy (WHO 2009). In Each year more
than two thousand people die and ten thousand @esgl injured because of road traffic
accidents (Ethiopian Federal Police 2008/09-2010/Atcording to the report on Road
Traffic Injury Prevention (Peden et al., 2004) fficaaccidents account for about 3000 daily
fatalities worldwide. Statistical projections shdhat during the period between 2000 and
2020, fatalities related to traffic accidents wdkcrease with about 30% in high income
countries. The opposite pattern is expected inldpugy countries, where traffic accidents are
expected to increase at a fast rate in the yeaconme. World Health Organization (WHO)

strategy of 2009 reports that currently road tcaiffijuries are the leading cause of deaths and



injuries. The 10 leading cause of all deaths anll iading contributor to the burden of
disease worldwide based on disability adjusted y#gars (DALY). The numbers of deaths
resulting from RTAs have been projected to readmdllion in the year 2020.

The study site shows that the accident rate ieasing from time to time as the population of
the traffic intensity from Ethiopian Road Authorishows. Especially the traffic accident is
very high in between the roads from Durame to Macwcause of no alternative roads that
joined the zone of districts with regional town. 8of the accidents occurred were found in
the analysis part is due to the drivers speed anelassness. In most survey studies drivers
have the custom of drinking alcohol, smoking, artwing chat those leads them to
committee accident unintentionally.

The problem of road network design for the roadig, ¥ehicles failure, the speed of the
drivers and other factors on the SNNPR to searehntlechanisms those could break the
problem of the accidents of the roads traffic. Big two mentioned difficulty which are the
roads network design and the vehicle failure maytie first issue in the current situation in
these roads. Therefore identifying these evils amlyot enough unless and otherwise we find
the rapid mechanism that solves this high rateroWwth of roads accident in our country,

Ethiopia.

1.2 Statement of the problem

Although road traffic accidents are a major glgmalblic health problem, most of it occurs in
low- and middle-income countries including EthiopiRedestrians and passengers of
commercial vehicles are the most vulnerable indftiai, whereas in high income countries
crashes involve primarily privately owned vehicledth the driver being the main car
occupant injured or killed. In the United StatesAmnfierica, for instance, 60% of the fatalities
account to car drivers, while in Ethiopia, 5% actow drivers. This implies that in one crash
the number of people killed or injured in Ethiopgaabout 30 times higher than in the US
World Report on Road Traffic Injury Prevention (200

Poor road network; absence of knowledge on rodtictrsafety; mixed traffic flow system;
poor legislation and failure ofenforcement; poonditions of vehicles; poor emergency
medical services; and absence of traffic accidemihpulsory insurance law are key

determinants of the problem.



Road traffic accidents are a huge public health @éedelopment problem in Ethiopia. Its
current situation requires a high level politicahumitment, immediate decisions and actions
in order to curb the growing problem. Otherwisewitl get worse from day-to-day as
motorization and population increase rapidly. Themproblems in Ethiopia, specifically, on
the way from Durame to Mudula road cross areahi@gpolice commissions of the country
reported some of the biggest problems are: deatifieoflue to carelessness of drivers, over
speeding, passengers, pedestrians and crushinghef wehicles due to improper rule
accepting and others problems.

The challenges of road traffic injury in differguérts of Ethiopia are one of the most critical
problems of Ethiopia. The most problems occur @rtads from Durame to Mudula parts as
the drivers do not care for the life and propertidsle driving at high speed. On this ways
many animals, human being can cross the roadsmplete their daily activities. But the road
had caused many dangers to the people and thelar@amwell as the properties of the region
(SNNPR) 223, 230, 265, 250 deaths, injuries, dighbjuries and property damage
respectively occurred per a year by environmertaiman and vehicle related factors,
(SNNPR Statistics Office, 2011/2012).

However, the increase in road transportation haseal a considerable burden on the people’s
lives (WHO, 2009). The fatality of road traffic dka and injuries may the major one. Each
year more than two thousand people die and ters#malipeople have been injured because of
road traffic accidents (Ethiopian Federal Polic@Q&09-2010/11). The road traffic crashes
are the leading causes of death and disablemgmeagfle under 44 years next to HIV/AIDS
(WHO, 2009). Road traffic crash results from a corabon of factors related to the

components of the system including environmentatydn and vehicles related components.

Some factors contribute to the occurrence of aistoii and are therefore part of crash

causation. Other factors aggravate the effectd@icollision and thus contribute to severity.

Some factors may not appear to be directly rel&dedad traffic injuries. Some causes are
immediate, but they may be underpinned by medium-tnd long-term structural causes.

As road transportation has many economical andakases, in many cities today it is also

generating significant social and economic codtes€ costs arise from the external effects of
traffic system, particularly accidents, overcrowglinconsumption of public space, air

pollution, noise, and disruption of social and emoit interaction (A. Persson , 2008). These

3



externalities of traffic are especially pertinemtuirban areas because here spatial densities are
high and the infrastructure networks are most siteaty used. Driving throughout Ethiopia is
difficult and possesses a serious safety conceynitits alarming problem there is no any
research done on the road from Durame to Muduladbald help to identifying the major
causes of the road traffic accident on the roachfurame to Mudula.

The interest of this study under its objective setekfill the gap of knowledge which exists by
identifying major factors associating to the caateoad traffic accidents so as the findings
may be useful for further implementation of thed@afety measures or a baseline of similar
studies. Therefore, identifying the major factonsttcontribute to road traffic crashes is
important in identifying interventions that can wed the risks associated with those factors
(Lisa, Davidet al, 2005).

1.3. Research Questions

In order to achieve the purpose of the researehfallowing guiding questions or lines of
guestions are devised.

1) Which category of vehicles crush Causalities smtyp happened on the road from

Durame to Mudula?
2) What are the impacts of the road traffic accidemntshe socio-economic?
3) How the pedestrians and drivers using the road?

4) What are the major factors associated to the toaftic accidents on the road from

Durame to Mudula?

5) What kinds of safety measures that taken by loggiaities to prevent traffic accident on

the road from Durame to Mudula?

1.4. Objectives of the study
A. General objective

The general objective of the study is to invesggtie risk factors for the road traffic
accidents on the road from Durame to Mudula tovinesn Sept 2012-Sept 2017 G.C.



B. Specific objectives

To- describe general characteristics of motorized amon motorized vehicles related
Causalities happened on the road from Durame touldud

To- analyze the socio-economic impact of road ita€cident under study area
To- describe the awareness of pedestrians andrsltigang the roads

To- investigate the major factors associated withthe road traffic accidents on the road
from Durame to Mudula

To -assess road safety measures taken by locabrédigth to prevent traffic accident on the

road from Durame to Mudula

1.5. Significance of the study

This study was investigated the risk factors faddraffic accident in KTZ in the SNNPR,
Ethiopia, emphasized is given to studying and mm@&ag RTA causalities of pedestrians,
drivers, passengers and others. In addition, factated to the road environment, condition
of vehicles and police enforcement was identifilterefore, the significance of the study can
be stated as follows

Even though the study is limited to a single rdiamn Durame to Mudula in KTZ in the
country, the results has been obtained from theeaeh could be helpful in launching
initiations in studying the complex problems ofaiuand urban road transport in general and
RTA in particular.

The findings obtained from the study would helgfulgain information and knowledge about
the patterns of road accidents in the study aré@chamn turn could help to develop counter

measures that could reduce the number and sewéatcidents.

It is important for the police for law enforcemeand distribution of man power for

surveillance.

It is important to the government, Ethiopian Tra$pAuthority and Ethiopian Road
Authorities to determine the need for road improgats, vehicle inspections and to initiate

programs for education



The study will be used as a bench mark informatmthose scholars who want to conduct

future detailed studies on RTA, road safety aneotélated issues.

1.6. Limitation of the Study

Some of the police traffic offices were not willingo give the available data giving
appointment and on the appointment day not respgntbr the appointment by putting
reasons such as one of the member who is respensdait for work to the field survey.
Therefore, absence of recent information and lidhiteoperation of the government offices
such as Traffic Police Commission, were the mawbj@ms that the researcher had to face
during the survey and data collection phase. Therding system of road traffic accidents at
the police station in different levels were mangataintained hence it consumed time in
sorting out information and some of the informatiwas missing especially those pertaining
to referred cases. Accident reports from diffemirces lack significant level of consistency
and accuracy and the figures obtained are not énoug

In nutshell, gathering information especially thghwbservation is not feasible; this could be
taken as the limitation of this research too. Taonbat these constrains, the study used
multiple methods to explore information for a moemmprehensive picture of risk factors and
road traffic accidents.

1.7. Delimitations/ Scope of the Study

Among the factors that affect the precision of atydy, the availability and reliability of the
information employs is very important. This studginly uses the information collected from
KTZ Traffic Police, public health institutions, Rbdraffic Accident Control and Inspection
Office that is available for last 5 years. The gtatbo was attempted to observe the causalities
of motorize and non motorized vehicles categoryaad traffic accident, risk factors and
assesses the safety measures taken by local aethai road traffic accident in KT zone.
Therefore, the study is restricted to investigaite risk factors of road traffic accident with
exclusion of governance factors in KT zone aloreg the road transportation from Durame-
Mudula in length of 60km. The research was notudetl other districts in KTzone in order to

their frequently using of the road from D-M andle other area.



2. LITERATURE REVIEW

2.1. Definition

Transportation could be divided in to three maieasr the Land transportation, the water
transportation and the aerial transportation. Thestnfocus area of this thesis is on the
transportation of the lands. The transportatiodaofd to mean that it focuses on the area
where there is a strong traffic intensity of thews. As transportation is vital for the socio-
economic development of one country, it needs atggephasis on its proper management.
But behind the impotency of the transportation eéhierhigh severity of road traffic accidents

in the world currently as the number of motor véhimn land increases from time to time.

Road Traffic Accident is any vehicle accident ocitg in a public highway. It includes

collision between vehicles and animals, vehicled gedestrians or vehicles and stuck
obstacles. Single vehicle accidents that invohgngle vehicle, which means without other
road user, are also enclosed (Safecarguide, 2004).similar manner (Ajit and Ripunjoy,

2004), have mentioned that Accident is an occasiourring abruptly, unpredictably and
inadvertently under unforeseen circumstances. (Begyn 2007) have also outlined that an
accident is a rare, random, multi-factor event gbvareceded by a situation in which one or

more road users have failed to cope with the roatg@nment.

Far from the above arguments, (Alister and Simddil12 stated that accident involves
personal injury occurring on the public highwaylutting footways involving at least one
road vehicle or a vehicle in collision with a peries and which becomes known to the
police within 30 days. In this regard, RTA can l&inked as an accident that occurred on a
way or street open to public traffic; resulted mecor more persons being killed or wounded,

and at least one stirring vehicle was intricate.

Therefore, RTA is a smash between vehicles; betwatnicles and pedestrians; between
vehicles and animals; or between vehicles and ggbigal or obstacles. The type of transport
which exhibits accident that drastically affects thellbeing of the people and economy of the
nations is the one which involves the movementeafgbe and or goods from one place to the

other. Several RTA incidences occur throughoutitbdd at every fraction of times in a day.



2.2. Global and Regional Trends of Road Traffic Addents

2.2.1 Globally Trends of Road Traffic Accidents

RTA crashes which were ranked at 9th leading catiberden of disease by 2002 could rank
at the 3rd cause of burden of disease by 2020gifcurrent trend in motorization continues
increasing in the same or similar manner for thmiog decade (Pendet al., 2004). An
estimated 1.2 million people are killed in roadstr&ach year, and as 50 million are injured,
occupying 30 percent to 70 percent of orthopedashe developing countries hospitals. And
if the present trends continue, road traffic irggriare predicted to be the third leading
contributor to the global burden of disease andrinpy 2020. Road traffic accident injuries
are predictable and preventable, but good dat&grertant to understand the ways in which
road safety interventions and technology can beessful transferred from developed nations

where they have proven effective.

Awareness of the consequences of road traffiaiggus lagging among policy makers and
the general public. What needed is in corporatiocomprehensive road safety programs in to
national planning in developing countries. In depeld countries, road traffic death rates
have decreased since the 1960s because of sut¢dassfuentions such as seat belt safety
laws, enforcement of speed limits, warnings abbetdangers of mixing alcohol consumption
with driving, and safer design and use of roads weekicles. For example, road traffic

fatalities declined by 27 percent in the Unitedt&taand by 63 percent in Canada from 1975
to 1988. But traffic fatalities increased in deysig countries during the same period by 44
percent in Malaysia and 243 percent in china. Mben one half of all road traffic deaths

globally occur among people ages 15-44 their mostlyctive age group accounts for 60

percent of all daily lost because of road trafficidents (Pendat al, 2004).
2.2.2. Africa Trends of Road Traffic Accidents

Road traffic accidents kill more people around warld than malaria, and are the leading
cause of death for young and youth aged 5 to 28cad}y in developing countries (WHO,
2004). The Global Status Report Road Safety (20iH3) found that the risk of dying as a



result of road traffic injury is highest in Africaregion. The African continent recorded an

average of 24.1 out of 100,000 populations dying eessult of road crash in a year.

The severity of road traffic crashes is likely ® tmuch greater in Africa than any were else,
because many vulnerable road users are involveat, pansport conditions such as lack of
seat belts, mobile phoning while driving, and hdpas vehicle environments. The tendency
of road traffic accident to cluster or concentratespots on road sections usually known as
“black spots” or “accident spots” is very commonroads. These spots can be considered as
source of spatial information on road accidentsntdication of such spots helps the
enforcement arm of the government, in conjunctioth ihe implementing agencies of the
government to put remedial measures to alleviageotturrences of road traffic accidents.
However, more precise information needs to imprbseroad facility so that driving can be

dining safety at these spots (Saenal, 2006).

The poor reporting system also masked the magnibfidee problem in Africa. The lack of
pre-hospital and hospital emergency care afterdaots makes the outcome of car accidents
in Africa road deaths (48.4 per- 100,000 peoplgydE (41.6), Libya (40.5), Ethiopia (35.0),
Sudan (34.7), Guinea-Bissau (34.4), South AfricadB(WHO 2009). Road traffic accidents
in Africa are expected to rapidly increase overrbet four decades, becoming a major public
health challenge across the continent. Currentigd traffic accident worldwide is estimated
to claim the lives of 1.4 million people per yeardanjure an additional 20-50 million. By
2050 the international futures for casting moddicgmates that global traffic deaths will

surpass 3 million people per year.

This forecast shows that Africa will be particujathard hit and will account for over 1
million of these deaths, or 35 percent of the glabtl. To put this in perspective, by 2050,
traffic accidents in Africa will kill almost the sg&e number of people annually as now die
from HIV/AIDS in east and Southern Africa combinéahd, for every 20 Africans who die in
2050, one will be killed in a traffic accident. Hewer, despite the significant numbers of
Africans being injured or killed in this way, roadhffic accidents do not receive the same
coverage as other public health issues such asAHD, tuberculosis and malaria. African

countries experience a dramatic increase in thebeuwrf vehicles on the road.



Very often, such increases in road traffic accideetnot matched by adequate improvements
in infrastructure and road safety legislation. Tiasults in lag between private expenditure
on vehicles and the public expenditure necessargctmmmodate increased motorization
African (Futures Brief, 2012).

Exposure is any variable which relates to any d&s/which influence or expose road users to an
increased risk of involvement in a crash. In otwerds, any activities which expose road users
(non-human or human) to a crash risk are exposanables. Exposure can describe the range or
volume of activities which might increase the likelod of a crash happening. In crashes
involving pedestrians, exposure is expressed imgasf the specific amount of time a pedestrian
spends or pedestrian volume, or number of crospedestrians etc. in contact with specific
volume motorized traffic to travel a specified nwenlof kilometres. The details of measurement
of exposure will be discussed in the literatureeensection (Chapter 3).

Riskmay be defined as by three elements (Austrods,)2629

Exposure: the number of vehicles or pedestriangliiag through a particular road environment

such as traffic volume
Probability : the likelihood that any time or pbon road initially loss control

Outcome: An array of possibilities arising from iaitial loss of control, can range from a null

outcome where a driver regains control to seriojigy or death outcome

Risk may be given as (Austroads, 2009):

Risk = f (Exposure x Probability x Qutcome) (1)

A reduction of risk can be achieved through redgidihe exposure of people or number of
vehicles. Hakkert & Braimaister (2002) defined riskterms of road safety by quantifying the
level of road safety relative to the amount of esyye to road traffic crashes. In road traffic safet

risk is the quantifiable probability of a crash oing (Hauer, 1982).

Consequencis defined as an outcome arising from an actividyjnstance for a road

2.2.3 Ethiopia Trends of Road Traffic Accidents

Ethiopia is one of the worst countries in the wardere road transportation kills and injuries
are in large number of road users every year. hiofia, traffic police reports are the official

sources of data for road-related incidents. Indgtia, the rate of road traffic accidents is very
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high; because of road transport is the major trarapon mechanism along with poor road

infrastructure, poor enforcement of traffic lawslanher factors (WHO 2009).

In Ethiopia each year more than two thousand pedgigl@nd ten thousand people injured in
road traffic clashes (Ethiopian Federal Police Re@910/2011). Road traffic accident, the 9

h h
e most important killer globally, ranked t1%}in Ethiopia (See Tablel). According to a study

of the Swedish medical university, fatalities rethto traffic accident in the country have a
proportion of 70 to 100 for every 10,000 vehicledich means in every 5 accidents kill 1
person on average (WHO Report, 2012). Like othev income countries, the traffic
controlling system is not that much supported bydemn technological instruments in
Ethiopia. Currently, the country is almost usingatigely simple and outdated controlling
methods which had been applicable before severadds. It seems that more sophisticated

optimization methods are failed for networks.

Aaccording to studies most traffic accidents &re rtesult of speed, lack of road signs and
driver’s impairment of judgment. Many say that sphedrunk driving and lack of enforcement
are said to be the causes of the major failurekeotraffic system in Ethiopia. Within a year,
over 2,000 people die while over 8,000 are vulnerab light and heavy injuries are
properties worth over 500 million birr get damagedthe country because of road traffic
accidents. Most importantly, Oromia regional stat®ne of the traffic flow is usually high
because of its location obviously vehicles from tBestates and Dire Dawa City
Administration pass through this region to comehi® capital city of Addis Ababa ( Samuel
Taye, 2012).

Ethiopians are more likely to make use of comméngghicles, minibuses, buses, three tire
vehicles (Bajaj) to support mobility needs. Comnareehicles have a high involvement in
crashes, although there is need for exposure aatdetermine whether they are over-
represented. It is also highly likely that thesdigkes travel more kilometers per annum
which contributes to both a high number of craséwed high rate. The observed trends in
Ethiopia road crashes provide guidance on theireotirroad safety problems and the

challenges, and point to possible areas of counéarsures, policies, and program will need to
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represent low-cost solutions, green economic camss with in the country (Australian Road
Safety Research, 201).

Most of the road deaths in developing countriesoliver vulnerable road users such as
pedestrians and cyclists. In Ethiopia, pedestmguaries account for 84% of all road traffic

fatalities compared with 32% in Britain and 15%he United States of America. In contrary,
in the heavily motorized countries, drivers andsgagers account for the majority of road
deaths involving children (Bunn, Colliet al, 2003). Similarly, (Mekonnen, 2007) quoted
that, RTA in Ethiopia is a serious problem. The Rdéath rate is estimated to be 130 per
10,000 vehicles. Of the total victims of RTA whataheir lives, over half are pedestrians, out

of whom 30% are children.

In Ethiopia, one among five people injured dies thudRTA. Based on a five-year average
records, of the personal injury accidents, 81% caesed due to drivers error, 5% due to
vehicle defect, 4% due to pedestrian error, 1% tueoad defects and 9% due to other
problems in Ethiopia. Studies further shows thatghofessional drivers are involved in 88%
of the fatal accidents. Special purpose vehicled mmtor bicycles cause 8% of such
accidents. On the other hand, automobile driveve wary good safety records with only 4%
of the fatal accidents, which is equivalent to te raf 12 fatal accidents per 10,000 vehicles.
Conferring the National Road Safety Coordinatioriicef of Ethiopia, the main underlying

reasons for the frequent RTA occurrences and sewepacts of RTA in Ethiopia are

Improper behavior or lower skill of drivers, Poaghicle technical conditions, Animals and
carts using the highways, Pedestrians not takingpgsr precautions, Poor traffic law

enforcement, Poor emergency medical services audficient safety considerations given in

road development.

In addition to this (Segni, 2007) added anothepoasible reasons of RTA occurrences in
Ethiopia like driving without respecting right-hamnale, failure to give way for vehicles and
pedestrians, overtaking in snaky horizontal curf@#wing too close to the vehicle in front,
improper turning and speeding. These causes cateriio 73% of the total accident in the
year 2004/05 in Ethiopia but the other possibls@aa accounted for less than 27%. It would
be impossible to attach a value to each case oahwgacrifice and anguish, add up the values

and result a figure that captures the national atocost of road crashes and wounds.
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Conversely, the economic expenses of road tratfcicdants are, obviously, a heavy burden

for the national economy.

In addition to this UN (2009) added that the ecorooosts of road crashes and injuries are
estimated to be 1% of Gross Domestic Product (GIbPlpw-income countries such as
Ethiopia. In another stance , Mohammed (2011) Rsitfihdings of the cost of RTA in
Ethiopia on the basis of the Ethiopia’s data anohemic figure of 2009/10, as the cost of
damage only, slight, serious and fatal road traffashes were 327.12 million, 204.65 million,
619.38 million, and 716.02 million ETB respectivelyhis represents the total national
economic loss resulting from road accidents to stenated as ETB 1.867 Billion which is
equivalent to 145.07 million United States Doll&k\SD) considering the exchange rate of the
same Yyear, or approximately 0.49% of the GDP otthentry in the same year. Another study
conducted by Ethiopian Roads Authority stated tRatA costs Ethiopian economy between
350-430 million Birr annually, and loses almost Q86/es each year with another 8,690
people reported injured (CSA, 2007).

As stated by (UN, 2009), similar to most countradsthe world, police is responsible for
traffic accident investigation and reporting in Bffia. According to the Ethiopian transport
regulation Negarit Gazeta, which is still in use with amendments), a drivéra vehicle
involved in a road accident shall notify the neapadice station immediately if the accident
involves personal injury and within twenty-four heuf it involves property damage only.
According to the regulation, all accidents are regdde. In practice, however, the police are
notified only when the accident involves serioysiny, agreement cannot be reached between
parties involved or if police accident report igjueged for insurance. Because of this, the
reporting of nonfatal accidents is uncertain. Thihe, under-reporting of road accidents in

Ethiopia is expected to be quite considerable.

Normally, in response to notification of an accijem traffic police investigator attends the
scene of the accident. Based on the informatiomindtl from observations, the parties
involved in the accident, and other evidences,cpgatirepares a factual report and makes the
sketch of the site on a plain sheet of paper. Tdieqy who are inadequately equipped and
trained, understandably, primarily see their rol¢ake action if the law has been broken and

give much attention to get evidence for prosecutather than to investigate the many factors

13



involved in the accident. On return from the acnidsite, an account of the accident is
recorded in a daily report book at a local policatisn or traffic office. The accident

recordings in the daily recording book form theibad the Ethiopian road accident statistics.
Periodic summaries of aggregate road accident decare made and sent to the immediate
higher police department. They finally reach theldfal Police where the national road

accident statistics are compiled.

The content of the road accident reporting, asxist® now, misses relevant details of an
accident report required for any road safety imprognt works. The reporting form, in the
daily report book, is not designed to include dstaf each vehicle and road user involved in
an accident. The report, further, does not contstails of the road section and precise
location of an accident. The location of an accidsrusually reported broadly byKébelle
and Wereda’or the name of the surroundings. Besides, becapt@rapaper is used on the
spot, the investigating policeman is unlikely tonemmber the required accident details and as

a result the form available at the local traffidipe office is never completely filled.

The information recorded could generally be adegjmt the police work, but it is of limited
use to other bodies requiring information for idigimg the causes and appropriate remedial
measures. It is primarily inadequate in determirtimg location of accidents and the factors
involved. Moreover, accident reporting lacks a gigant level of consistency. Terminology
of accident details does not have a uniform dedinieven among the staff members at a
police station. There also exists a significantiateon in accident reporting in different

regional states.

In addition to the indicated limitations of accideaporting, there is no established system of
computerized accident data bank to store detaidoirmation on individual road traffic
accidents occurring in the country. This is anotm@ndicap for the efficient management of
the reported traffic accident data. Moreover, thereno system of periodic road traffic
accident analysis and dissemination system toigfeemation on road traffic accident trends,
specific accident problems so that stakeholdersaat@e and aim to improve the situation.
Almost many of the author’s research source of alje, methodology and the results were
similar to the study area and also as part of matity for the study and may also show gaps of

validity that makes differ from those authors cosilw the accident areas.
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2.3. The Four Major causes for the Road Transport $stem Physical Components and

their Contribution to Improper Management of Road Traffic

The road transport system has four main physicalpaments. These are the road user /human
factors/, the vehicle factor, the road factor andimnmental factors.The road user includes
the driver, animals, passenger, pedestrian anctlistyThe vehicle factor also can be further
classified as motorized and non-motorized. (Hictifand Hall, 2004:87).

Some factors contribute to the occurrence of aistoii and are therefore part of crash
causation. Other factors aggravate the effectbefcollision and thus contribute to severity.
Some factors may not appear to be directly relatedbad traffic injuries. Some causes are
immediate, but they may be underpinned by medium-tend long-term structural causes.
Identifying the risk factors that contribute to dotaffic crashes is important in identifying

interventions that can reduce the risks associatédthose factors (Lisa, Davet al, 2005).
2.3.1 Environmental related factors

Moen et al, 2005 and Lankararet al, 2014, argue that environmental parameters are
important contributory factors to RTAs. For examplee physical environment, various
climatic threats and geohazards like heat, fod) mads, snow, rain, ice, flooding, tomadoes
hurricanes, and avalanches have effects on road® lem traffic accidents. The weather (e.g.
heavy tropical rain) also threatens surface trarisgpud impacts road way safety, mobility. It
affects road safety through increased crash riskedisas exposure to weather related hazards.
Weather impacts roadway mobility by increasing etaime delay, reducing traffic volumes
and speeds and reducing road way capacity. Weatiterroad conditions in terms of road
gualities therefore have a role in the causes afficr accidents (Komba, 2006). Road
environments have impacts on occurrences of radfictiaccidents. In developed countries,
there are continuous efforts to meet the safetydstals of roads through safety audit during
the planning, designing, and operation stage. Hewe{Berhanu, 2000) reports that in
Ethiopia, the police have limited road and tra#iegineering skill in general and thus they
underestimate the contribution of roads and enwemts to traffic accidents and especially
they lack trainings on subject area. Road Relat@as€s of Road Traffic Accident Since the
entire process of road transport is conducted @ugothe quality, size and engineering
characteristics of the roads will have consideraoletribution to the increase or decrease of
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RTA risks. (WHO, 2004) supports this idea by saytingt, the road network has an effect on
crash risk because it determines how road usersiper their environment and derivers
instructions for road users, through signs anditrgfanels, on what they should be doing.
Many traffic management and road safety engineenegsures work through their influence
on human behavior. Some variables regarding thet related causes of RTA are discussed as
to below.

2.3.1.1 Roadway characteristics

The roadway’s conditions like the quality of pavertse shoulders, traffic control devices and
intersections, can be a factor in a crash. Fewaffidr control devices and complex
intersections with excessive signage lead to camfusHighways must be designed for
adequate sight distance for designed speed fodiivers to have sufficient perception —
reaction time. The Traffic signs and signals shquiovide enough time for decision sight
distance when the signal changes from green toTred.super-elevation on highways and
especially ramps should be carefully laid with ectrradius and appropriate transition zones
for the vehicle to negotiate curves safely. Anotheportant factor is the frictional force
between the pavement and tires. Road factors iaclhdt are not limited to lighting, view
obstructions, signals, surface character, dimensiot shielding devices. All factors are
subject to adjustments by outside influences sscload surface that become slippery from
rainfall. Modifying each of the listed road factomse weather, lighting, roadside devices,

activities, surface deposits, damage, deterioratimhage (Lisa, Daviet al, 2005).
2.3.1.2 Road Lights

Road lights are intended to provide enough lightioigdrivers to travel with comfort and
safety during night periods or under low visibiliepnditions. This solution is commonly
applied where there is the possibility of conflibetween vehicles and pedestrians or cyclists.
In rural roads, the implementation of lighting onliuroads may lead to a 64 per cent
reduction in fatal accidents and 20 to 50 per oénotal accident reduction. In the other way
round the absence of road lights will add up toRA&A occurrences by 20 to 50% (Sandra
2000).
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2.3.2 Human Related Causes of Road Traffic Accident

Human factors are without doubt the most compled difficult to separate, as they are
virtually all very momentary in nature. What exibtat the time of the crash may not exist
some instants later. Consider sensory capabiliteswledge, decision making, attitude,
attentiveness, fitness, health, driving skill, agejght, strength and freedom of movement. of
these, the emotional dynamics are the greateshblariattributes and the most difficult to
ascertain. They are also subject to the most adgrst with the least remaining evidence
(Lisa, David et al. 2005). Human factors in vehictdlisions include all factors related to
drivers and other road users that may contributeaterash. Examples include driver
comportment, visual and auditory acuity, decisiceking ability, and reaction speed. Some

of the human related causes of RTA are discusséallaws.
2.3.2.1 Drink Driving

Drink driving is one of the most contributing factdo RTA occurrences in many countries of
the world. For instance (WHO, 2009 and WHO, 201@yeals that, drink driving is
responsible for between 10 and 32 % of fatal cresAs discussed by (WHO ,2004), drivers
and motorcyclists with any blood alcohol contergager than zero are at higher risk of a crash
than those whose blood alcohol content is zerool#dt ingestion by drivers puts pedestrians

and riders of motorized two-wheelers at risk.
2.3.2.2 Non-Use of Seat-Belts

A significant number of lives could be saved evgear by using seatbelts. Till these times
many drivers are not realizing how much seat lmdtdd save the lives of themselves and the
life of their customers. What makes this fact mooenplex is that, although it is the worst in
most of the developing countries of the world, sta usual phenomenon in some most
developed countries to see drivers with no useeat belts while driving on public roads.
(WHO, 2010) suggests that, In France, where thaingaate is among the highest, it was
estimated that, in 2007 if every passenger ancedhad worn a seatbelt, 397 lives could have
been saved (around 9% of total fatalities). Weaarsgat belt reduces the risk of a fatality by
40 — 50%.
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Another study by (Lisa, Daviét al, 2005) shows that, not wearing a seatbelt isntlost
common cause of fatality which contributes to igadmong 63% of all vehicle occupants. In
addition to this WHO (2004) have stated that Ratkseat-belt use vary greatly among
different countries, depending upon the existerfdaws mandating their fitting and use and
the 15 degree to which those laws are enforceldwrincome and middle-income countries,
usage rates are generally much lower. Seat-betfeusasubstantially lower in fatal crashes
than in normal traffic. Correctly used seat-beksluce the risk of death in a crash by
approximately 60%. In absolute similarities, supipgr the above studies, (WHO, 2009)
added that if a seatbelt was correctly used, itldvoeduce the risk of fatality among front seat
passengers by 40-50%.

2.3.2.4 Beyond Speed

The speed of motor vehicles is at the core of daal rinjury problem. Speed affects to both
crash jeopardy and crash magnitude. In accordantted, recent studies have proved that as
speeds increase, so do the number and severityjufeis. For instance a study reported at
WHO (2004) shows that the higher the impact spteigreater the likelihood of serious and
fatal injury. The same report WHO (2004) proved time higher the speed of a vehicle, the
shorter the time a driver has to stop and escapash. A car moving at 50 km/h will usually
require 13 meters in which to stopover, while amawving at 40 km/h will stop in less than
8.5 meters.

An average increase in speed of 1 km/h is assdcwmith a 3% higher risk of a crash
involving an injury. In severe crashes, the inceglagsk is even greater. In such cases, an
average increase in speed of 1 km/h leads to a ig¥erisk of serious or fatal injury,
travelling at 5 km/h above a road speed limit ofké®h results in an increase in the relative
risk of being involved in a casualty crash. For caecupants in a crash with an impact speed
of 80 km/h, the possibility of death is 20 timesawit would have been at an impact speed of
30 km/h. Pedestrians have a 90% chance of survis@mgcrashes at 30 km/h or below, but
less than a 50% chance of surviving impacts at ##hkor beyond. The likelihood of a
pedestrian being killed increases by a factor ahasimpact speed of the car increases from
30 km/h to 50 km/h. To this end (WHO, 2009), sumpst that, a 5% increase in average
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speed leads to an approximately 10% increase ishesathat cause injuries, and a 20%

increase in fatal crashes.
2.3.2.5 Age of drivers

The age of drivers affects to the behavior of tlieiving styles and to the level of Driver's
attention. In similar sense (WHO, 2004, (Lisa, @be&i al., 2005) argued that Crash rates of
male drivers aged 16-20 years were at least thmeestthe estimated crash rate of male
drivers aged 25 years and above. Teenagers arnéicsigtly more likely to be involved in a
fatal crash than older drivers. At almost everyodl@lcohol level, the risk of crash casualty
declines with increasing driver age and experiehtaddition to this a study on drivers killed
in road crashes estimated that teenage driverarttad than five times the risk of a crash

compared with drivers aged 30 and beyond, atadi$e
2.3.2.6 The Use of Hand-Held Mobile Telephones

The use of mobile telephones while driving couldute in unexpected RTA risks. WHO
(2004) suspects that, the use of hand-held moblkphones can adversely affect driver
behavior — as regards physical as well as perceahghdecision-making tasks. The process

of dialing influences a driver’s ability to keepttte course on the road.
2.3.2.7 Lack of knowledge of Road User

Road users acquire the knowledge needed to trafelysby means of formal training and
their own experiences. However, insufficient kna¥ge of traffic regulations, traffic signs,
vehicles and other elements may be some of therfacbntributing to unsafe behavior and
road calamities. Road user information and opermatiare intended to reduce accidents by
promoting safer behavior in traffic, by giving roasgers better knowledge and more favorable
attitudes towards such behavior. Another objecisvencreased understanding of restrictive
measures which are introduced to increase safetyy as speed limits. (Elvic, Runetal,
2005), evaluated a number of studies on the effacitsformation campaigns on the number
of accidents. They reviewed that most campaigrgetad at road accidents in general have

not led to statistically significant changes in thenber of accidents.
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2.3.3 Vehicle Related Causes of Road Traffic Accide

While vehicle design can have considerable infleeoic crash injuries, it must be studied in
accordance to its contribution to RTA. Prior stedie this one like WHO (2004) have proved
that vehicle related factors contribution to crash#hrough vehicle defects, is generally
around 3% in high-income countries, about 5% inyé&eand 3% in South Africa. Lisa, David
et al., 2005, have argued that a small percenthgeashes are caused by mechanical failure
of a vehicle, such as some form of tire failuregKer failure, or steering failure. The vehicle
and roadway interaction like skid resistance playaor role in stopping the vehicle from
encroaching the off road features like shoulder,dimme and other traffic signage.
Improvements have been made in the manufactuieesfand vehicle design however defects
can still occur or be the product of poor vehiclaimenance. Similarly, Ung (2007) stated
that Vehicles have caused road accident becauseotheers did not properly maintain and
regularly inspect the vehicle during the maneu®erthe road accident happened when brake
failure, tire blowout, power steering failure, héghit failure. In addition to this defective or
under inflated defective brakes, overloaded or fydoaded vehicle or trailer, defective lights
or indicators, defective steering or suspensiondefdctive or missing mirrors are the major

factors for the frequent occurrence of RTA.

2.4. Socio-Economic Impacts of Road Traffic Acciddn

All countries in the world are currently affected BRTA. Although the effects of RTA vary
from one country to the other, from nation to natib should be every body’s concern. Some
of the major impacts of RTA discussed by differerganizations and scholars are conversed

in the following sub-topics.
2.4.1. Social impact

The RTA impacts are also shown with their influecethe social aspects of the livelihood.
To this regard, WHO (2004) claims that, over 50%hef global mortality due to road traffic
injury occurs among young adults aged between tb4dnyears, and the rates for this age
group are higher in low-income and middle-incomerntdes. In 2002, males accounted for
73% of all road traffic deaths, with an overallraimost three times that for females: 27.6 per

100, 000 population and 10.4 per 100, 000 popuiatiorrespondingly. Road traffic mortality
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rates are higher in men than in women in all regioggardless of income level, and also
across all age groups. On average, males in thenowne and middle-income countries of
the WHO Africa Region and the WHO Eastern Mediteean Region have the highest road

traffic injury mortality rates worldwide.

The gender difference in mortality rates is prdpablated to both exposure and risk-taking
behavior. Furthermore, about 60% of the Disab#itjusted Life Year (DALY) lost globally
as a result of road traffic injury occurs among ledwaged between 15 and 44 years.
Seemingly, WHO (2013) stipulates that, there argealisparities in road traffic death rates
between regions. The risk of dying as a result ifaal traffic injury is highest in the African
Region (24.1 per 100, 000 population), and lowasthie European Region (10.3 per 100,
000). Young adults aged between 15 and 44 yeamuatdor 59% of global road traffic

deaths. More than three-quarters (77%) of all toaffic deaths occur among men.

In an absolute similar manner (Naci, Chisletral, 2008) supports this argument by stating
that, Road crashes kill and maim the most prodacgegments of the population; globally, in
1998, 51% of fatalities and 59% of disability-ad@ds life years lost as the result of road
traffic injuries occurred in the most productiveeagroups. The report of WHO (2004) added
that people with road traffic injuries accounted 18-31% of all injury-related attendees and
48% of bed occupancy in surgical wards and werentlest frequent users of operating
theatres and intensive care units. The increasetk Yoad in radiology departments and
increased demand for physiotherapy and rehabdriagervices were largely attributed to road
traffic injuries. Regardless of the costs of headtie and rehabilitation, injured people bear
additional costs. Permanent disability, such |Idssye sight or brain damage, can deprive an
individual the ability to achieve even minor goafsd can result in dependence on others for
financial support and routine physical care. Les#ss injuries can result in chronic physical
pain and limit the injured person’s physical adyifor lengthy periods.

WHO (2009) states that, over 90% of the world'saliies on the roads occur in low and
middle income countries, although these countriely thave about 48% of the world’s

registered vehicles. The WHO anticipates, unlegsatiate action is taken, that over the next
15 years, the number of people dying annually i ribad traffic crashes may rise to 2.4

million. This report also urges that, given thesenbers, road traffic injuries have to be seen
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in low and middle income countries as one of thetmmportant health problems along with
diseases such diarrhea, malaria, HIV/AIDS and wesis. The social and economic impact
of road traffic accident is a very sensitive issliee impact is not only on individual life or
his family but also on the government and on thaetp at large. When we see the specific
social and economic impact of road traffic accidest can find the following ( Alemgena,
2005:65) 37. Disability of many people, Create hagpendency burden, Jobless too many
people Increase in number of widows and female éedmbuseholds, Unable many children
to complete their, education or acquire skill fil@ making, Long period of hospitalization,
Cost of Medical care, Hampers economic growth, Lotshousehold productivity, and

Backwardness of the country.
2.4.2. Economic impact

Road traffic accidents are currently deteriorating financial wealth of many nations. In this
regard, (WHO, Naci Chislorat al, 2008) urges that, in economic terms, the cosbadfl
crash injuries is estimated at roughly 1% of Grhsdional Product (GNP) in low-income
countries, 1.5% in middle-income countries and 2#high-income countries. The direct
economic costs of global road crashes have beenatetl at US$ 518 billion, with the costs
in low-income countries — estimated at US$ 65 dnill- exceeding the total annual amount
received in development assistance. In additiahi) in terms of regional disparities of cost
of( RTA Naci, Chislomet al, 2008) indicated that, the economic cost of roeshes have
been estimated to be as much as US$ 24.5 Billioksia, US$ 19 Billion in Latin America
and Caribbean, US$ 9.9 Billion in Central and Hastope, US$ 7.4 Billion in the Middle
East and US$ 3.7 Billion in Africa. When we comeBthiopia, RTA’s economic impact is
even worse. As far as the economic impact of RTAtimopia is concerned (Persson, 2008)
have discussed that, the economic impact of RTAsllistantial for Ethiopians as the annual
cost is estimated to be around £40 million. Ethaojmsses about 700 million birr a year
(Federal Police, 2003:26).

2.5 Black Spots of Road Traffic Accident
Black spot areas in RTA are defined in differentysvdy different scholars. From the
perspective of Rokytova (2000), black spots aranddf as locations that are generally

classified after an assessment of the level of aistt the likelihood of a crash occurring at a
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location. Black spot safety work can be designaedthe task of improving road safety
through variations of the geometrical and environtakcharacteristics of the problematic
sites in the existing road network. In towns arteesj there is a tendency for traffic accidents
to cluster at specific places, often at intersedticA concentration of accidents at a specific
spot may partly be due to inappropriate road desigmappropriate traffic control at that
place. In such cases, the clustering of accidearisbe avoided or reduced by improving road
design or traffic control.

In another words, accident black spot on a Natidfighway in Norway is defined as any
place with a maximum length of 100 meters, wherkeast four injury accidents have been
testified to the police in a four year period (ElvRuneeet al, 2005). Thus, a black spot in
the UK may well have only five injury accidentsthree years, whereas a city in Bangladesh
may have black spot defined as having more thamjL@y accidents in a year (Geurts and
Wets 2003). In most developed states, black spetdefined as the locations where there are
12 accidents in 3 years per 0.3 kilometers (GuoO@A al, 2003). In Czech Republic, the
black spot criterion is that junctions or 250m law@d sections that are considered as black
spots on condition that at least 3 road accidertts mjuries occurred within 1 year or at least
3 road accidents with injuries of the same typeuoed within 3 years or at least 5 road
accidents of the same type occurred within 1 yRakytova 2000). Study on single carriage
way trunk road (Walmsley, Summersgdt al, 1998) revealed that the criterion used to
delineate road sections for accident analysis geedd opening, carriageway width, curbs,
hard strips, and speed of the road section.

Black spots on national highways in Norway havevigdaaffic but do not have particularly
high accident rates when compared with places whrehnot classified as accident black
spots (Elvic, Runeet al, 2005). Ranking of black-spots were done withougs alternatives.
Jonnessen and Sakshaug (2006) show three altermagithods of ranking black spots. These
are number of accident with personal injury or@gsipersonal injury, accident rates (accident
per million vehicle kilometer) and potential forcadent reduction. In addition to this, (Lisa,
David et al, 2005), stated that Black spot areas are sitshiéive had more than one fatal

crash, sites with multiple crashes within a milenfirone another.
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2.6. Components of the Traffic System and Their Chacteristics

To understand the function and operational aspafctsaffic on streets and highways it is

important to understand how the various elementa taffic system interact. Further, the

characteristics of traffic streams are heavilyuaficed by the characteristics and limitations
of each of these elements. There are five critoahponents that interact in a traffic system:
Elizabeth Kopits and Maureen Copper, “Traffic Fétsd and Economic Growth. Road users-
drivers, pedestrians, bicyclists, and passengegbjclés-private and commercial, Street and
highway, Traffic control device and Environment.

a. Road users

Human beings are complex and have a wide rangkavhcteristics that can and do influence
the driving task. In a system where the drivenisomplete control of vehicle operation, good
traffic engineering requires a keen understandirdyiver characteristics. Much of the task of
traffic engineering is to find ways to provide d#rg with information in a clear, effective
manner that induces safe and proper responsestiiegcAnalysis of Road Traffic Crashes
in Addis Ababa Page 39 (AAU/AAIT MSc Thesis) Theotwriver characteristics of utmost

importance are visual acuity factors and the reagbrocess

b. Vehicles related problem

One of the most critical safety problems in anyhlngy and street system involves the
interactions of vehicles and pedestrians. A sultisfamumber of traffic crashes and fatalities
involve pedestrians. Virtually all of the interawts between pedestrians and vehicles occur as
pedestrians cross the street at interactions adeblack locations. At signalized intersections,
safe accommodation of pedestrian crossing is ascairias vehicle requirements in
establishing an appropriate timing pattern. Pedestrwalking speed in crosswalks in the
most important factor in the consideration of pédmss in signal timing. At unsignalized
crossing locations, gap-acceptance behavior ofgpedes is another important consideration
Yoseph. A (2015).

2.7. Types of Road Traffic Management Techniques

There are four principal types of road traffic mgeaent techniques namely,
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A. Physical Measures

This technique involves a physical alteration te tbad system, physical alterations to the
road system may be undertaken for a variety of ggep and these are as follows: Re-
allocation of existing highway space by introducidganges of level, bollards and other
physical barriers, differences in surface colorimgtexture, Alteration to road layout at
junctions often allied to changes in the type aiftonl or range of permitted (E.g right or left
turn bans), Closing or opening roads to particalasses of vehicular traffic in one or both
directions, Changes to surface levels, texture alighment to control sped of traffic,
Coordinating the passing of traffic signals whdneyt exist, The provision or alteration to
traffic signs and road markings either to reinfootieer physical measures of for regulatory or
informatory purposes.

The provision of crossing facilities for pedestgaand cyclists. Physical measures do not rely
on any order or traffic sign. They are essentigyf enforcing. Road user compliance, in
particular derivers, is assured without the presasica law enforcement officer or resource to
legal penalty.

B. Traffic Regulations Strategies

This technique involves some form of regulatory suga. Methods of regulating the use of
the road include Control by traffic signals, Impios of speed limits, Introduction of one-
way operation, Restrictions on the directions ofverment at junctions, Restrictions on parts
of the carriageway for use by specified classegeticles, Exclusion of vehicles by size or
weight with or without exemption for access andnitation on parking and loading including
special provision for parking by those with a mipilhandicap and control of foot way
parking. Regulations can be applied for some oroélthe times and are usually of the
prohibitive rather than permissive nature. (FedRi@dd Transport, 2000)

C. Provision of Information for Road Users

The effectiveness of road traffic regulations len the acceptance by the general public.
Clear traffic signs and road marking are very int@aoir to reduce uncertainty and encourage
road users to follow routes. Comprehensive andrlgldagible naming of streets can also
assist drivers and reduce uncertainty. Directiggniaig for cyclists and pedestrians can
encourage them to use safer routes and crossingsplkespecially where there are many

people. Systematic sign posting of car parks, meEhancluding information on the
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availability of spaces and service areas encourdg@suse and reduces parking and loading
in places prohibited (F. Road Transport, 2000). $/dpsigned especially for car drivers, lorry
drivers and coach drivers can also be helpful,iqdarly for visitors. In some places,
Multilanguage information signs may also be benafi¢Federal Road Transport, 2000)

D. Charging Systems

When road traffic regulations are violated by rasmers a certain amount of punishment
(usually a fine) is given. If the above technique properly implemented, the following
benefits can be obtained:-Avoiding danger to peyson other traffic users, preventing
damage to the road, building etc. Reduction in elehjourney times, number of stops, fuel,
consumption and environmental pollution, Creatimgrgtes for certain road users such as
buses, emergency vehicles, pedestrians etc. Imprihzation of car parks, Saving life and
minimizing physical injury, Reducing property dareadreating safe area or sustainable
mobility. The road traffic management techniquesudth aim to enhance effectiveness,
efficiency and affordability so as to improve theatity of life of the communities.
Furthermore, they should improve accessibility,amd®e travel opportunities, improve quality
of travel, sustain development, and minimize emnnental impact and the cost of providing

transport services and infrastructure. (Silvestr&&suku, 2002:5

2.7 Summery of the Literature review

The literature survey sets the precondition toatindentic work of the author in order to make
comparison, reference with the aspect of curreatl raccidents circumstances in the world
wide and then in Ethiopia. The current situatiorntrahsportation is increasing in the world

and then in Ethiopia that causing road traffic dents upper limit keeping the first in the

world relatively. The possible problem identifieati techniques, the main factors for the
world, African and Ethiopia roads traffic accidemicurrences are identified by specifying the
risk factors and road traffic exposure drivers. Séhéactors where categorized in the review
survey literature as the road users, vehicles amgiaments. In the literature the Drivers and
traffic safety management principles with detaifimiéon and synthesis were discussed that
helps in the probable strategies of the countersorea to solve the main problems by relating

the current situation of the study site with thalitg of the literature.
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3. METHODOLOGY

3.1. Study Area

The study were conducted on the road between DutanMudula which is found in the
South Nations, Nationality and Peoples of RegioNNBR) of Ethiopia in the Kambata
Tambato Zone, the road acrossing four districtsébe, Kachabira, Hadaro-Tunto zuria and
Tambaro), it is found at a road distance of 3BRt& the south of Addis Ababa. Within the
SNNPR state, it is located in the Alaba Kulab a road distance of 125 km northwest of
Hawassa, the regional capital city

Figure 1: The study area
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3.2. Research Design and period
Cross-sectional type of research method was emgblfiyethis research and was done in July
2017-September 2017 G.C.

3.3. Population

The populations of the study, Peoples who areenkthiZ in four districts in urban and rural
are expected to use the road frequently were fakcteséhis study. Accordingly the data were
gathered from the peoples living in the four dafithe total population is 500,966 (male
246,626 and female 254,340) (CAS, 2007).

3.4. Sampling and Sample size

In this research, both probability (simple randaampling and stratified sampling) and non-
probability sampling (judgmental sampling) techr@guwvere applied. For the purpose of this
research, the population is stratified in to thgeeups i.e. the traffic police officers and the
pedestrians and drivers stratifying the populaheips increase the accuracy of the research
by taking the same sample for homogenous group.mMgntlbese two groups of populations,
100 pedestrians were selected by judgmental saghyphiathod and 100 traffic police by
simple random sampling (Kassu. J, 2009) considdnngligibility criteria.

3.5. Nature and Source of Data

Qualitative and quantitative data were collectammfrboth primary and secondary sources.
The primary data were obtained by the means thranigiviews made with key informants
form four districts of the zone and as total datanf KTZ Traffic police Office officers. In
addition to this, the secondary data (hard copypeweellected from the daily RTA recording
file of the study area Traffic office, Constructiand design office and health institution. The

summary of types and sources of data which was insis study are shown in below table
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Table 1: Nature and source of data

S/N | Data Data types Sources of data

1 Road traffic accident dateéSecondary From KTZ traffic police office
of KT zone

2 Loction of spots Secondary From KTZ traffic pelioffice

3 Vehicle related data Secondary From KTZ traffitiqge office

4 Road type, quality an{ Secondary From KT zone road transportation
length and constriction office(2017)

5 Additional road traffic datga Primary Interviewing for traffic police,

pedestrian and focus group discussion
6 Liretuers secondary Books, websites etc...

Source: Table designed by researcher

In relation to the discussion outlined above KTaffic police station in districts and health
institution were mainly chosen purposively for #tady. The reason of choosing KTz traffic
police office keeps all records traffic accidemtsni districts through 24 hours of the day, type
of motor involved, number of injured persons, numiekilled persons and recording where
the accident took place, from each woreda andréiftedata’s of the persons who injured by
accident in 30 days after accident appeared. Wehobjective of this study, | found choosing
KTzone as the data collection point were relevanttfis within the case study area and it has
all the necessary information that the study iskilog for, the police station at KTz four
districts is another data collection point of tisisidy, the police in this area are the one
responsible for the traffic safety, controls, ensytraffic rules and regulation are followed,
they also record and evaluate the causal factail ¢faffic accidents in an area, again it was
relevant for the sake of this study police statmie one of the data collection sources of the
study. In an interview study, sampling is connedtedhe decision of about which persons
should be interviewed. It is also about which o# ihterviews should be transcribed and
interpreted and which cases of text can best bd tselemonstrate the findings. The RTA

data of four districts in the zone from 2012 to 2®dere collected from the daily RTA records

29



file of KTZ Traffic Office. Data collection formaivas prepared in excel document format
which enables us to collect, filter and edit thguieed variables for the study. The main RTA
input data sets collected from the daily RTA stai#d records file of zone Traffic Office

includes the following variables.

3.6. Study variables
A. Dependent variable:Road traffic accident

B. Independent variables
Motorized and non motorized Causality, social inipaconomic impact, awareness of road
users, major factors which related to Human, Emrirental and vehicle related variables,

Safety measure variable

3.7. Data processing and analysis
The collected Data by using interview was codedered and cleaned for its completeness
and errors, and then analysis was done using SRPSSW2ware packages and Microsoft

offices excel. Variables were explained by freqyetables, graphs and summary statistics.

3.8. Ethical issues

The research proposal was presented at Departniewater supply and Environmental
Engineering, Environmental Engineering chair atrdanUniversity institute of Technology
for approval. Then the authorities of the Environtaé Engineering chair wrote an
introductory letter which enabled me as an investigto have access to my collection of data
in KTz, and perform my field work without any dotudtand having relevant information and
records. The police, zonal and district authorjteasd health authorities granted permissions
for this research. Accident fatalities are sensitiformants; therefore they were interviewed
after they had given their consent. Highly drunkspas from a member of police and

pedestrians were not interviewed due to their 8dna

3.9. Data Quality Control
Orientation was given to data collectors beforeatial data collection. Interview questions
were revised, edited, and those found to be unel@ar modified. Pretest was done in Soro

woreda by 20 questionnaires.
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4. RESULT AND DISCUSSION

4.1. General Characteristics road traffic accident
4.1.1. Temporal variation of road traffic accidentsin hours of the days

The ocurance of RTA can vary with in time 24 of tih@y. As discussed in the previous
chapter the factors like the availability of lighhe volume of vehicles, the number of
pedestrians like have great impact in the variabbiRTA distribution within a day, fig 2

blow specifies the alteration of distribution of R®ccurrences on the road from D-M interns

of variation of time.
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Figure 2. Temporary time variation of RTAs (2013-2p1

The variation of the hours of the day exhibits diféerence in RTA occurrences in KTZ on
the road from D-M .The time between 6am-12pm retiadslargest proportion (39.7%) of all
RTA in between the years 2013-2017. 149 (39.7%idaat recorded were observed in this
time interval in the study site due to back comirggn the work, marketing, closing of the
schools increases the volume of traffic movemeat lgd to RTA highly. Ironically, the time

between 12pm-18pm contributes only 109 (29.1%)hef RTA recorded with in the study
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time. This is similarly, with the study of Fenu&nseon (2006) in most of the 24 hours time,
accident rate contributes much for the 80 % day tamd there is only around the mid night to
the early morning that accident rate relatively éow

In nearly similar context Segin 2007, have discdsHeat the time between 3pm- 6pm
contributes the for the majority of the RTA occurce in the road found between Addis
Abeba to Shashimane. This phenomenon is evidentlyndiie to the fact that the movement
and volume of vehicles and pedestrians is moré&enday time than in the night time in the
study area. This result is different from Addis 206tated that about 51% RTAs in Bahir Dar
City are commonly exhibit during the day time apaged to 49% in the night time.

4.1.2. Monthly temporal variation of road traffic accident

Like the variation in the distribution of the RTAgth in the 24 hours of the day, there is

inconsistency of the RTA frequencies between tfferéint months of the year.

Table 2: Temporal variation of RTAs in a year byntis

Months Accident year Total %
2005 | 2006 2007 2008 2009 accident| Share
September 4 4 1 2 8 19 5.0
October 6 6 5 6 10 33 8.8
November 11 12 9 10 12 54 14.3
December 5 6 7 4 7 29 7.7
January 6 8 9 10 16 50 13.3
February 2 1 3 2 5 13 3.5
March 2 2 1 5 5 15 4.0
April 1 3 3 2 3 12 3.2
May 3 4 2 2 1 12 3.3
June 2 3 2 2 1 10 2.7
July 9 10 11 14 16 60 16.0
August 7 8 14 15 17 61 16.3
Missing 1 - 2 3 3 13 3.5
Total 60 67 68 77 104 376 100.C
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Table 3 describes that, there is a slight variaitiothe occurrence of RTAs among the months
in road from D-M. Relatively, July and August ahe tmonths of highest RTA from 2012 to
2017 where they contribute out of 376 RTAs 60(1%)0and 61(16.3%) respectively of the
total crashes occurred in July and August durirgstindy period. This could be mainly due to
the effect of weather conditions that means KTZ&nees its maximum amount of rainfall in
July and August are relatively with the other maentBupporting this idea Alister and Simon
(2011) have discussed that, many several crasheas dwcurred during conditions of fog,
which can reduce visibility. Similar to the findim@f this research, Samson (2006) indicated
that July and August were found to have frequenARih Addis Ababa between the years
1996 to 2005.

4.1.3. Numbers of road traffic accident causalityZ005-2009) E.C

The trend of road traffic accidents in KTZ distsi¢tas been in increase for the past five years.
The contribution of this district to the total mptaccidents in the region was also very high.
According to the Traffic police report in KTZ ime¢ period between 2012 to 2017 RTA
contributed from of all accidents in the RegioB,28% of all injured and 16.8 % of all deaths.
The alarming high road accidents attributed to hideaffic on the highway caused by human

errors, environmental and vehicles related factors.

Table 3: Number of accident in four districts

Districts Accidents yeal
2013/5 2014/6 2015/7| 2016/8 2017/9 Total % share
Durame Adm 20 21 23 23 31 119 31.6
Kacha-bira 8 10 10 13 17 58 14.4
Hadaro-tunto 18 17 17 20 26 98 26.0
Tambaro 14 19 18 24 30 1056 28
Total 6C 67 68 77 104 37¢ 100.(

Table 5 above shows the trend of motor traffid@emats in KTz in four Districts from 2012
To 2017 G.C Overall there were a total of 376 amaid with an average of 75.2 accidents per
a year. The percentage of reported road trafficdaots in study area was increasing with an
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average of 20 accidents annually. According tofithaings of this study (Confer next chapter
on risk factors), it has been identified that, fbBowing aspects are common risk factors
which acceralate the Occurrence of road traffiddests in study site: inappropriate driver’s
behavior, lack of law enforcement, lack awarendssad users, poor traffic management,
inconsistent road designs, environmental condit@hicles conditions and inappropriate
information system. All these contribute to there@ase of road traffic accidents in the four
districts in Kambata Tambaro zone.

The number of road traffic accident from four dids gathered from zonal traffic police
office as follow. These findings on table 5 marcteshe information obtained from the KT
zone which recorded from Durame Adm town, Kach-Birmdaro-Tunto And Tambaro
districts through annually report. According ofshiata a large numbers of accident 119
(31.6%) occurred in Durame Adm next to Tambaro @8%) this is because the large
number of blank spots occurs respectively in laotda. Especially in Durame Adm town in
the black spots of Hospital exit they are a lotraftor cycle and Bajaj are move to transport
the patients and patient supporters ,this werefi@ad large number of accident. The rests are
Kachabira and Hadaro- Tunto are 58 (14.4%) an(268%) respectively.

In addition to Commander of zone traffic policearfocus group discussion, who mentioned
that, there is a significant increase of road itadccidents in the zone especially the number
of accidents on the road from Durame to Mudula #redacceleration of this road traffic
accident in under in the study area is mainly d¢bauted due to inappropriate driver’s
behavior such as over speeding, alcoholism andigtion, other factors such as lack of law
enforcement, poor traffic management, inconsistesdd designs, deteriorating road
conditions. Similarly,this Deus. D (2006) recommetidthat RTAs in the Tanzania
remarkable increasing from year to year due tgenerally drivers’ behaviors According

to the information received from the interview withe zonal police Commander, he
mentioned that, Traffic accidents are increasingrgwear in all spots, and same accidents
which are not reported, and in most cases policeive the information of these unreported
accidents through insurance companies who wantsrify the occurrences of these accidents
when their customers claim for the compensatiom® fbllowing fig shows that clearly the

distribution of traffic accident in four districis five ye
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4. 2. Charactersticsts of Road length and type

Table 4: Road type and length

Districts towns

Accident Year

(Mudula)

road length Road type | 2005 | 2006 | 2007 | 2008| 2009 % |of

(Durame to road

Mudula) in km length
Asphalt - - - 9 km 17 km
Cobblestone | - - - - -

Durame-— Gravel 17km| 17km| 17kn] 8km| -

Kachabira Total 17km| 17km| 17km 17km 17k 26.2%

(shinshicho)

Asphalt - - - 10 km| 16 km
kechabira- Cobblestone | - - - - -
Hadaro-Tunto)| Gravel 16 km| 16km| 16km 6 km -

(Hadaro) Total 16km| 16 km| 16km 16km 16km 26.6)%

Asphalt - - - 12km | 32km
Hadaro- Cobblestone | - - - - -

Tambaro  to Gravel 32km| 32km| 32km 20km -
Mudula Total 27km | 27km| 27km 27km 32km  49.2%

Source: Kambata Tambaro zone road transportatidrcamstriction office (2017)
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4.3. Causality of Motorized and non motorized vehies

The various ways of Road Traffic Accidents can tappThe type of RTA may include
collision between vehicles and animals, vehicled gedestrians or vehicles and fixed
obstacles (Safecarguide, 2004). This shows that Barnfhave a varied ways. The major types
of RTA in the road from D-M (2013-2017) G.C are wiman the table to follow

Table 5: Type of collision in the road

Category Accident types Accident year Tota%
2013 | 2014| 2015| 2016 2017| | shar
Bicycle to Pedestrian 5 6 10 11 1P 44  11.7
Non Horse Cart crash 0 1 0 0 0 1 0,3
motorize | Horse Cart to Material 0 0 0 0 1 1 03
Vehicles | Horse Cart to Pedestrian 0 2 3 0 4 0 2.4
Total 5 9 13 11 17 55| 146
Motor bicycle crash 1 0 0 1 1 3 0.8
Vehicle crash 11 5 6 7 10 39 103
Vehicle to Animal 3 4 6 8 9 30 8.(
Vehicle to bicycle 1 2 4 4 8 19 5.0
Motorized | Vehicle to Horse cart 0 1 3 0 0 4 10
vehicle Vehicle to Material 7 8 7 8 11 41 10)9
Vehicle to Pedestrian 16 18 17 19 20 90| 24.0
Vehicle to Vehicle 14 19 21 17 23 94  25.0
Missing 2 1 3 2 3 11 2.8
Total 55 58 55 66 87 321 853

The RTA occurred in the study area between theygpediods are of varied types and their
contribution to the road crashes also vary conalagr The number of all motorized vehicle
crash gets the biggest proportion i.e. 310 (82.d06TA crashes of all types of RTAs in the
road followed by non motorized crashes which ce¥b (14.6%) . 11(2.9%) of road traffic
accidents were not categorized under missing tieains111 of all accident whether it was non

motorized or motorized or both crashes (table 6).
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4.4 Socio-Economic Impacts of Road Traffic Accides
4.4.1 Social Impacts of Road Traffic Accident

4.4.1.1 Road Traffic Accident and Sex of Casualtign KTZ

It is obvious that, the sex of casualties as bemade or female by itself does not have any
implication to the destiny of prevalence to RTA idents. However, other human made
factors built blocks of differences among sexeddece to RTAs. The following Table
portrays the distinction among sexes prevalen¢eTa

Table 6: RTA by sex and accident severity clag2@13-2017)

Accid Accident years

ent 2013 2014 2015 2016 2017 Total (F&M)
severif F | M| F| M| F| M| F| M| F| M F M | tota] %
ty I
Kile | 4 | 14| 4 6 5 6 7 9 11 33 311 68 99 16.7

Serin| 3 | 16| 1| 27| 6| 32 10 4d

jurec
Slig/ | 14| 30| 6| 54 8| 56 10 51 27 583 65 244
injure
Total | 21| 60| 11| 88 19 94 27 100 67 1p6 125 468 5980. 1

[{o)

40 2P 1% 185 3L.0

W

09 523

% |3.6/10./1.8|14.{3.2|15.{45| 16. 79| 21. | 21. | 78.4| 100/ 100
1 9 9 7 3 6

Source: KTZ Health department

The number of persons who lost their lives, seiyoasid slightly injured missed either of
parts of their body and visits a hospital due T6AR were 99, 185 and 309 respectively. The
data in the table 10 above also proves that, malesmore frequently vulnerable to road
crashes than females in the study. According to stagy, 468 (78.4%) males and 125
(21.6%) females were affected by RTAs in the perifsdm 2012 to 2017. More specifically,
males are 3.6 times much vulnerable than femaléstab accidents, serious injury and slight

injury in the above data. This gender based diffegeis similar to the findings of (WHO
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2009). Supporting this study, males accounted &% of all road traffic crashes with an
overall rate almost three times that for female®% ZWHO 2002). Road traffic mortality rates
are higher in men than in women in all regions rélgss of proceeds level, and also across
all age groups WHO (2004).

4.4.1.2. Road traffic accident fatality and injuries rate by group

Table 7:Fatality and injuries rate by group of road useKirZ

Fatality Accident year
group/severity
2013| 2014 | 2015 2016| 2017 | Total | %
Drivers Fatal 1 0 3 2 3 9 1.5
Injure 3 5 5 3 14 30 5.1
Passengers Fatal 5 4 6 6 16 37 6.2
Injure 31 39 43 29 58 2000 33/7
Motorcyclist Fata 2 1 2 3 1C 18 3.C
Injure 10 11 15 10 15 61 10{3
Pedal Cyclist | Fata 0 2 2 0 1 5 0.8
Injure 3 2 5 2 3 15 2.5
Pedestrians Fatal 3 3 3 5 14 28 47
Injure 29 32 34 28 55 178/ 30,0
Total Fata 11 10 16 16 47 99 16.7

Injure 87 89 102| 72 145 493 83.3

The analysis of these Statistical Data indicates, tthe fatality and injuries of passengers
group(6.2%, 33.7%) is the most affected in terms fafalities and followed by
pedestrians(4.7%, 30%), pedal cyclists, drivers @nador cyclist in above table 8 indicate
lower number of fatalities and injuries. The rapidicreasing number road traffic accidents
have a negative impact on the economy and socittthe study area. The social and
economic impact of road traffic accident is a veepsitive issue. The impact is not only on
individual life or his family but also on the gowmenent and on the society at large. When we
see the specific social and economic impact of teatic accident we can find the following
(Alemgena 2005). The social impact that resultallgy of many people, Create high

dependency burden, Jobless too many people Incieaseamber of widows and female
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headed households, Unable many children to comglete& education, Long period of
hospitalization, Cost of Medical care, Hampers eomic growth, Loss of household
productivity, and Backwardness of the country, tisissimilar to the study of (Alemgena,
2005).

4.4.2 Economic Impacts of Road Traffic Accident

Road Traffic Accidents have multifaceted impactgrathe economy of a nation. In addition

to the social impacts of RTAs, KTZ is also suffgrimuge economic loss from road crashes.
Some of the impacts of RTA have direct economicaotpvhen it is manifested over a

property and have indirect influence when it is ibitbd on pedestrians, drivers and/or
passengers

Table 8: Estimated cost of property damaged by RTA

Estimated cost Number of RTA Estimated | Average | % share
of property accidents cost (ETB) cost (ETB)| of ETB
damaged by | Resulting property

RTA damag

2005 4 931,460 232,865 15.16
2006 5 643,432 128,686.4 10.5
2007 7 732,640 104,662.86 11.9
2008 6 1,832,700 305,450 29.8
2009 16 2,002,805 125,175/3 32.6
Total 38 6,143,037 161,658.86100.00

Source; KTZ traffic police office annual report (Z232017) G.C. and fiancé and economic
development bureau

In the table 9 the estimated total cost of RTA urile study area from 2012 to 2017 reaches
ETB 6,143,037. The highest estimated RTA cost le@s becorded at ETB 2,002,805 (32.6%)
in 2017 while the lowest at ETB 643,432 (10.5%2@12 on the road. The years 2012, 2015
and 2016 exhibited ETB 931,460 (15.16%) ETB 732,68409%) and ETB 1,832,700 RTA
cost respectively. This means, the zone has loBt &T43,037 in the last five years only due
to RTAs. Out of 376 RTAs occurrences in the fowstriits in the last five years, 38 of the

accidents have been accompanied with property desnag
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In this regard, (WHO, Naci, Chislom et al., 2008yes that, in economic terms, the cost of
road crash injuries is estimated at roughly 1% o635 National Product (GNP) in low-
income countries, 1.5% in middle-income countried 2% in high-income countrie. When
we come to Ethiopia, RTA’s economic impact is ewarse. As far as the economic impact
of RTA in Ethiopia is concerned, Persson (2008)ehdigcussed that, the economic impact of
RTAs is substantial for Ethiopians as the annusat oestimated to be around £40 million. In

similar study Ethiopia losses about 700 milliorr lairyear ( 2010)
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Figure 3: Minibus crashed around Doje in Hadanotd district (august 20}7
4.5 Questionnaire Distributed to Pedestrians

Table 9:Characteristics of respondents

N | item Category Pedsterians Traffic polige

a No % | No %

1 | Sex Male 50 50 |94 94
Female 50 50 |6 6

2 | Age <1€ 16 16 |2 2
18-24 38 38 |9 9
25-34 20 20 | 29 29
35-45 17 17 | 45 45
>4E 9 9 15 15

3| Job Peasat 27 27 | - -
Civil servant 13 13| 100 100
Business man 17 17 - -
Other: - - - -

4 | Address| b/n the twp 100 10 100 100
Outside of the - - - -

Source: Table designed by researcher
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4.5.1 Questionnaires distributed to pedestrian

In addition to the secondary data source, the relseadistributed questionnaires to FC
pedestrians, and traffic police. The researchdregat information to identify thawareness
of the pedestrians and drivers how to use the noadlems of traffic accident safety mass

has been taken by different level of authorityrotlgh questionnaire distributic

Question 5 “is a car accident seriously problenmenroad fromrD-M?” know the awarenes
of community in order to using the road, the statusaffic accident:

It was Tried to know the level of RTAs, questionrevasked to pedestrian, the responses
76% answered RTAs were serious problem in the dcfitthe roadbetween Durame and
Mudula and 18% answered the the car accident wasserous problem (table 19 s
appendix 2b) and the rests were confused to deddther the RTAs were serious probl

or not. The following fig shows clearly the seriqueblem of R°A.

H Yes
H No

No answer

MNumbrers of tespondents

Figure 4: aar chart showing road traffic accident prob

Question 6 the survey it was has conducted dethiet$ollowing figure to the question Ha

you given the priority to vehicles as required bg tow"

As shown on the fig 13, the majority (58%) of pstdi@ns were not awarded in order
giving priority to vehicles, only 32(32%) pedeatrs always give first priorities to vehic
and some of them i.e. 10 (10%) are do not knowilnguagiving the pririty to vehicles. In
fact, this is a big problem in KTz especially ore ttoad from Durame to Muudula wh

pedestrians cross the main road. The researchertrédsl to collect information about tl
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above questions from different members of FGD andtraithem said that, they have higt
indicate pedestrian’s behavior in suitable way waitipg traffic rules and laws in to effect
the time of using roads. According to inspectoosns peoples start crossing roads even v
cars coming at high speed, hazardly cross road, play on highways, etc. Theseathe

weakupehaviors of pedestrians have all the timsextatal traffic acciden

70
60

50

40 M Yes
30 78 32
30 H No

20 |16 16

58

10 No answer

10 -
0 -

S

Numbers of respondent

M F %

Figure 5 Priority of pedestrian giving to vehic

Question7 the survey, It wconducted display the following figure to the ducas

“Where do you usually cross the main roau

Accordingly, about 64 % of the pedestrians haveramess about the crossing signs of
road and symbols around the pedestrian crossings3186 of thepedestrians did not kno
about their responsibilities as they crossed ttalscat any point. About 5% of them F
doubts about what is a Zebra crossing and the ©tiag of the rad. The following fig ¢

shows clearly their awareness to wards to usie road.

70
60
50
40 = At any point
30
20
10 -

0 -

m At zebra

T e 2spendsnts

No answer

M F %

Figure 8 Communities crossing the rc
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Question 8, the question was conducted to colleetrate of traffic police commitment
their duties

“How do you rate the traffic police commitment beeir duties?

The response of the pedestrians with respect tallbge question, 38 (38%) indicated t
large number of traffic polices are not committed effectively discharge the
responsibilities. The respondents replied thatatmitments of the traffic p«ce to their
duties are poor. Similarly this study, the comhmatof poor road traffic management, I
level of infrastructures and low level commitmeaotgraffic police to their duty aggravate t
current road traffic accident in Addis Ababa Feké2i15)

M Strong agree
W Agree

Disagree

Number of respondents

Figure 7 Rating the traffic police commitment to their ds

Question 9 the question was conducted to know twavledge of “How the people vie
crossing the main road in your are

To know the perception of pedesns towards traffic safety on the road, researckked
guestion as to whether crossing the road espedaralthe towns easy or difficult. For tr
guestion the majority of the surveyed pedestrid@s,(80 %) indicated that they perce
crossing roads wuter the study area is too difficult as shown blow 16. It is generall
observed that driver’'s behavior towards pedestigngther ba-mannered; especially they
not respect pedestrians on road crossing i.e. @driaee less likely to be willing tstop for

pedestrians.
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Figure 8 The view of peoples crossing the r

Questions: 10 “How frequent do you leave sidewaltk#{ along road?”As indicated in tl
table 22 (see annex 2b) & figl7 under the studg #rere are notabtendency of pedestrial
towards walking along vehicle roads. When askethdiicate how frequent do pedestric
have to leave the walk along roads, 21 (21%) inddtdhat they always use vehicles r
deliberately or accidental 57(57%) indicated thatey sometimes do this, while 32(32
indicated that they never do this and they useritite pedestrians road except exceptic
phenomena (road status, order from police or trgf@ilice and etc.) This habit of pedestri.
to leave the sidewalks and \k along the roads increases the risk of a pedasb&ng

exposed to traffic acciden

60

50

40

30

20

10

X 0
° M F %
m Always 10 12 22
B Same times 27 29 57
Never 13 19 32

Figure 9 Pedsterian side walk ha
Question: 11, the survey | have conducted deplasfollowing figure to the question I
your opinian, “do drivers in KTZ on the road from Durame to da give priorities tc

pedestrians as required by la
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As shown on the below fig 18, the majority of pgtdans believe that only 20(20%) drivers
always give first priorities to pedestrians, 28(388 metimes give priority to pedestrians.
However, the largest share which account for 52(68kws they do not give priority to
pedestrians. In fact, this is a big problem in K8specially on the road from Durame to

Muudula when pedestrians cross the main road.

@ 120
&
3 100
c
S 80
n
o 60 W Strong agree
(Y-
o 40 H Agree
n
o Disagree
2 2
g m Total
=z 0 -

M F Total %

sex of respondents

Figure 10: Drivers giving priorities to pedestrians
4.5.2. Questionnaire Distributed to Traffic Police

The researcher distributed questionnaire to 10@drnaolices to know the grade of RTA of
KTZ the four districts on the road from D-M traffaccidents during the study period. The
answers obtained through questionnaire are preseagether with the data obtained from
KTZ traffic office.

Question 5 is the car accident serious problenhendad from Durame to Mudula?

In the table 24(annex2b) shows that 80% of the aredpnts answered yes and 18%
respondents said the no, this indicates that inkids@bata Tambaro zone on the road from
Durame to Mudula the car accidents were a seriooislgm that affects the human life and
economical wastage were occurred. In addition i ttie information gathered from focused
group discussion, more of the groups were said thatently the RTAs are alarming problem
resulting lives of people and economic wastages Hmen occurred in all woredas of the

zone as well as the country.
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car acciden problem

Figure 11 Car accident proble

Questions: 6“Which type of vehicles is causing higimber of road accidents in the zone
KT on the road from DM?”

Table 10 Potential of vehicles causing accide

Types of vehicles M F Total | %
Heavy (trucks, buses) 36 4 40 40
Medium ( tax, automobiles 44 2 46 46
Light (cycles, Bajaj) 14 - 14 14
Total 94 6 100 100

The above table indicates t146% of the respondents argue that most of the etsdecordel
in towns are mainly caused by medium vehicles sisctax, medium automobiles and ott
and 40% of the respondents argue that accidentsdedt in towns are caused by he
vehicles (truck, buses and the rest 14% are caused by light lesh{ftwo wheels, thre
wheels).

Question: 7 “Which types of collision or road atmmts were highly widespread in th
According to traffic police response, in the abdakle 26(see pendix2b) about 77 of the
traffic collision or road accidents are between enatehicles with pedestrians which con:
of high figure in the study are, motor vehicleshmmnotor vehicles have accounted for 1
and therest is between motor vehicle with bicycl®otor velicle with nor-motor vehicle
and static object are 5%, 3% and 1% respect|
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Question:8 In which roads/ locations of the city aecidents are the highe

As shown table 27 (appendix 2b) the major locatiohsaffic accidents funds. Accordingl
the majority of traffic police, 84% of the accidents acan the main roads of the road frc
D-M. This is because of high number of vehicles imedl in the transportation at a tir
denseness, poor pedestrian’s practice of road usagel?2% of car accidel occur at the

residential areas of the zone and the rest 4% atdhe peripheral roa

%

H On the main road
H On the residential
= On peripheral area

M Total

Figure 12 Location of traffic accidel
Question: 9 How do you rapedestrian’s expectatidar vehicles in giving priorities whel
they use roads?

Table 11 Pedestrian’s receptition for vehicles in givimgppties

Option M F Total %
Good 10 1 11 11
Modret 11 3 14 14
Poor 73 2 75 75
Total 94 6 100 100

From the table 12he majority of the traffic police 75 (75 %) comfied that pedestriat
vehicles respect is smallest or poor. Thus, tH&dnaolice have highly criticized pedestriar
behavior and habits of using roads in applyingléwes and rules of traff

Questiom 10 “how is RTAs affecting the livelihood of thecsety in the zone’
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Concerning of this question in the table 40% resients answered the road traffic accic
affect the livelihood of the society in very higével,35% of the respondents answereat
the road traffic accident affects the society ighhievel and the others said that its’ influe

was low level.

Effects of RTAs on society

(%]

;:-; 100

- 80

o 60

Y

o 40

%5 20

ol 0

[ =

Very high High
Low
Total
Very high High Low Total

H Total 40 35 25 100
% 40 35 25 100

Figure 13 Effects of RTA on socie

Question 11 Do you think the zone has enough raat ssymbols, andaffic lights in all

important area.

Concerning the this question in the table 32(ap&éiWi the response of traffic poli
regarding the accessibility of traffic signs, syrsband lights throughout the road which
important for traffic flows, Yes thenly 4% and 93 % of the traffic police answered *I
This is also the researcher’s observation as veelkammander’s responses (heads of |
traffic police office) during interview. Accordingp commander’s responses the offices
launched a program tbuild different types of traffic signs, signals,ngyols and light:

throughout the road in districts of the zc
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Figure 14 Traffic police towards traffic symbc

4.6.Factors for Road Traffic Accidents
4.6. 1. Human relatedvariables and road traffic accidents

4.6.1.1. Driversage and RT#

Human beings are the chief causes of RTA. Sevéudies have witnessed that the age
drivers have a greater impact over the occurrefh€€lTd. This is due to the fact that, the ¢
of drivers affects their driving behavior, attentisense of responsibility and tolerar

Drivers between the ages of 18 and 30 are moreudragty engaged in road crashes t
driversin the other age groups (Table). Drivers aged 18 to 30 contribute9 (69.0%) of all
the RTA crashes in the study period followed by ggeups between 31 and 50 wh
contributes 84 (22.4%) to the unhappiness. Driger group above 50 years contributes ¢
16 (4.3%) road crashes on the road during the gbedipd. Theunderage car drivers/ride
contribute for 14(3.7%) of totecrashes during the study periodls mentioned by traffi
police commanderhts not shows thédess than or equal to 18 ageup drivers are awarded
how to drive.But most of the time non motorized vehicles drivege not considered b
they mad accidenDrivers found in the age group between 18 and 80r{yg drivers) on th
road are approximately 3 times more frequently iw®@ in RTAs than drivers aged 3150
under study area. Similarly, in general terms, LBavid et &., 2005,suggested that, young
drivers are significantly more likely to be invotven a fatal crash than aged drivers.
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addition to this, a study on drivers killed in roadshes estimated that young drivers are five
times level to the risk of crash accidents compacethe drivers aged above 30. This is
mainly due to the fact that many demonstrated beraand attitudes can place young drivers
in more hazardous situations than other road udJérs.following fig shows that the road
traffic accident decreasing as increasing of tlieds age group with excluding the age group

under eighteen.

400
Drivers age and RTA /

o N /
/ N\ /
: L~

<18 18-30 31-50 >50 Missed | Total
Total accident 14 259 84 16 3 376
—% 3.7 69 22.3 4.2 0.8 100

Figure 15: Relation b/n driver's age and RTA
4.6.1.2. Drivers driving experience and RTA

It is supposed that the experience of drivers @agupreme role in road crashes. The
distributions of road crashes under study areaatse affected by the driving experience.
Table 13 summarizes the difference in RTA occureenn relation to driving experience.

Table 12: Driving experience and RTA

Driving Number of accident total %
experienc 2005 | 2006/ 2007| 2008 2009

<1 23 30 39 48 71 209 55.6
1-2 17 25 20 17 29 98 26.1
2-5 16 10 7 11 10 54 14.4
5-10 4 1 2 1 3 11 2.9
>10 1 - - 1 1 3 0.8
Missed 1 - - - - 1 0.2
Total 60 67 68 77 104 376/ 100.0

Source: compiled from KTZ traffic polio#fice
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Table 13 shows that 209 (55.6% RTA occurrences len exhibited by drivers whose
driving experience is < 1 year. The drivers withvithg experience between 1 and 2 years
have caused 98 (26.1%) road crashes in the studgdpdn addition to this, with the
exception of the drivers in their first year expade, the result shows that the frequencies of
RTA occurrences decrease with increasing in drivempgerience under study area. Drivers
with an experience of 2 to 5 years cause 4.9 tima® road crashes than drivers with driving
experience between 5 and 10 years. This resulherrdad from D-M is found conflicting
with the correlation between driving experiencelobers and frequency of their involvement
in road crashes. Similarly, highly experienced ersvare engaged in frequent RTA scenarios
than the least experienced ones in Addis Ababa ¢(kieén 2007).

In addition to this, there are additional variabtédshuman errors that contribute to the road
traffic accidents are driving beyond speed limeglecting priority to pedestrians, driving

drink alcohol are the major factors for the roaaffic accident in the site of the study (see
table 33 annex2b). Driving beyond speed limit 122%) of the total accident occurred next
to neglecting priority to pedestrians 97 (25.8).docordance to this, recent studies have
proved that as speeds increase, so do the numthesesarity of injuries. Similarly, the study

reported at WHO (2004) shows that the higher theach speed, the greater the likelihood of
serious and fatal injury. The same report WHO (2Qféved that the higher the speed of a

vehicle, the shorter the time a driver has to stogh getaway a crash.

Similar study (WHO 2009) developing this idea, éar occupants in a crash with an impact
speed of 80 km/h, the possibility of death is 20es what it would have been at an impact
speed of 30 km/h. Pedestrians have a 90% chansareiving car crashes at 30 km/h or

below, but less than a 50% chance of surviving ictgpat 45 km/h or beyond.

In addition to this, failure to respect the riglanll rule, Condition of road, (roads unsuitable
for vehicles, such as narrow, low quality dangerourves),lack of keeping distance among
other vehicles( non using helmet and belt and Usargd phone during driving contributed to
27 (7.0%) 21(5.6%), 8 (2.1%) 6 (1.6%) and 1 (G8ridents respectively. Totally 79.2
percent of road traffic accidents are contributed tb human errors. As shown in the table 33
(appendix 2b) This shows that the RTAs is underdiugly areas are mainly characterized

with the involvement of drivers behaviors. The coamaler of the zone traffic police during
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the FGD said that, though it not true to point jmst a single factor that can be identified as
the catalyst facilitating the acceleration of themtoer of road traffic, but the most frequently
factors experienced by the Police involve a contimnaof reckless/dangerous driving
behavior such as excessive speed and over loapawy, vehicle standard, carelessness of
pedestrians using road, motorcyclist and pedalistgcl driving while under influence of
alcohol. This phenomenon results in a huge propigages and severe consequences in the
life of the urban and rural dwellers.

4.6.2. Environmental characteristics and RTAs

Environmental parameters are important contriut@actors to RTAs. For example, the
physical environment, various climatic threats aebhazards like heat, fog, high winds,
snow, rain, ice, flooding, and avalanches havectdfen roads hence on traffic accidents. The
weather (rain dizzily) also threatens surface arnsand impacts road way safety, mobility
(Lankaraniet al, 2014). It affects road safety through increaseash risk as well as
exposure to weather related hazards. Weather isipaatiway mobility by increasing travel
time delay, reducing traffic volumes and speedsraddcing road way capacity. Weather and
road conditions in terms of road qualities thereftrave a role in the causes of traffic
accidents (Komba, 2006).

4.6.2. 1. Weather condition and RTAs

The weather condition of the moment in RTAs plays important role in varying the
frequency and risk of road crashes. (Lisa, DavidleR005); Alister and Simon (2011) stated
that the climatic and environmental conditions bara factor in RTAs. Experiences show that

several crashes occur during conditions of smoKegrwhich reduces visibility.

In below fig 9 showed that Road Traffic Accidemisiambata Tambaro zone in four districts
on the road from D-M frequently occur during goodather conditions than during rainy and
drizzle falling events. Accordingly, 454 (76.6%) RS in the zone have been recorded in
good weather conditions but only 91 (15.7%) and’486) accidents recorded in rainy and

drizzle falling weather conditions respectively.igbt/good and dry weather of the districts
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which covers the longer days of the year in theezoroduces greater number of RTAs than

the rainy and drizzle falling weather. and bad readironment when it is dark or raining

Accident severity class %
100
%8 A 766
40 " \\
28 C N\ 157 — 77
Seri [Sligh Seri [Sligh Seri [Sligh
Kille | ous | tly |Tota|Kille| ous | tly |Tota|Kille | ous | tly |Tota
d |injur|injur| | d |injur|injur| | d |injur|injur| |
ed | ed ed | ed ed | ed
Good Rainy Drizzle
——Accident severity class % |12.629.2|34.7|76.6| 2.2 | 47 | 8.4 157 1.7 | 2 |03 |77

Figure 16: Whether condition and RTAs (2012-2017)
4.7. Road environments and RTAs

Road environments related Causes considerableitmaiin to the increase or decrease of
RTA risks. (WHO, 2004) supports this idea by saytimgt, the road network has an effect on
crash risk because it determines how road userseiper their environment and derivers
instructions for road users, through signs anditrgfanels, on what they should be doing.
Many traffic management and road safety enginearniegsures work through their influence
on human behavior. Road pavement is found as the ewntributing variable for the

occurrence of RTAs since it is directly relatedthe speed of the vehicle. Drivers wish to

drive in higher speeds in smoother road pavemeémsri asphalt roads.

Table 13: Road Pavement and RTA in the road froM [2013-2017)

Road type and Accident year Total | %
Number of accident | 2013 2014 2015 2016 2017 | accidents L
Cobblestone - - - - - - 0
Gravel 60 67 68 - - 195 51.9
Asphalt - - - 76 102 178 47.3
Missing - - - 1 2 3 0.8
Total 60 67 68 77 104 376 100.0

Source: complained from KTZ traffic police office
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Table 14 about comparison of RTA before and afterrbad environment was paved during
the study period 195 (51.9 %) of all the acciddms occurred on Gravel road in the three
year of the study. Asphalt roads and Missing cavemads contribute 178 (47.3%) and 3
(0.8%) between the years 2016 to 2017 respectiVélis is indicates that If the two periods
are equal in fact that the RTA occurrence on asplald will greater than the gravel and
others. Drivers have high rider at hazard locatiomspared to low hazard locations. This is
to mean in places where drivers perceive a locadisrhazardous, they take more care.
Accidents may be more likely to happen when hazasdoad or traffic conditions are not

clear at a momentary look, or where the conditanestoo complicated to perceive.

4.8. Road traffic accident black spot identificatio

Road Traffic Accidents Spot/s where even a singleA Rhas occurred regardless of its

frequency or severity level of its consequence.

Table 14 RTAs location (RTAs black spots)

Districts | No RTAs spot Naoof accident Total %
name 2013 | 2014/ 2015| 2016 201RTA
01 Hospital entera 4 5 6 5 9 29 24.8
Durame | 02 Ambo exit 3 2 3 4 6 18 15.1
Adm 03 Around Shifera 3 4 2 3 4 16 13.4
04 Sike town exit | 2 3 3 2 4 14 11.7
05 Around Mesale 4 3 3 3 3 16 13.4
06 Danboya exit | 2 2 3 3 3 14 11.7
Other | Unidentified 2 2 3 3 2 12 10.¢
Total 20 21 23 23 31 119] 100
08 Wadole 4 4 5 5 8 26 44.8
Kacha- |09 Shandore 2 3 2 4 4 15 25.8
bira Other | Unidentified 2 3 3 4 5 17 29.4
Total 8 10 10 13 17 58 100
10 Sana curve 7 6 6 8 10 39 39.8
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Hadaro |11 Doje 8 7 8 8 11 42 40.8
Tunto Other | Unidentified 3 4 3 4 5 19 194
Total 18 17 17 20 26 98 100
12 Aroun Durgi | 2 4 5 7 8 26 24.7
13 Badoye 2 4 2 3 4 16 15.2
Tambaro | 14 Mudula-02 2 3 2 14 13.3
15 Sigazo coca 4 5 4 6 7 26 24.7
16 Aroun Buho 3 1 3 2 3 12 11.4
Other | Unidentified 1 2 2 3 4 12 11.4
Total 14 19 18 24 30 105/ 100

Source; fulfilled by four districts (2013-2017)

It shows in the (table 15) 16 RTA Black Spots hbeen identified in the road from Durame
to Mudula from 2012 to 2017. This part however f&exi only on the Top 6 most severe RTA
Black Spots identified in the road in the wholedstyeriod from 2012 to 2017. RTAs
recorded from all 16 RTA Black Spots of the studgaain the study period, Hospital
enterance 29 (24.3%) Doje 42 (40.8)% wadole 24§24 .8sana curve 39(39.8%,) and around
Durgi 26(24.7)% are recorded as large black sped Aave occurred in the Top 5 RTA Black
Spots (Table 15,). Totally 180 (47.8) RTA are fdun 5 RTA spot out of 16 RTA and the
rests are 196 (42.2%) found in 10 RTA out of 16 RTAccording to commanders
recommendation most of the time the occurrencdRTaAs that found in above 6 out of 16
are caused by drivers behavior, road condition aaglboje and Wadole, pedestrians’ less
awareness of road using problem. Supporting thidyst Elvic, Runeet al, 2005) road users
acquire the knowledge needed to travel safely bgnseof formal training and their own
experiences. However, insufficient knowledge officaegulations, traffic signs, vehicles and
other elements may be some of the factors coningputo unsafe behavior and road
conditions.

4.9. The Failures of the Vehicles and the Accidents
The vehicles related problem in Ethiopia is onéhefproblems of car accidents causality. But

most of the time the problems arise from the aspécto problems. The following figure
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depictstthat the problems are caused wino problemof the vehiclesdue to many other
causes of theraffic accidents stated throuout the work. The cars problem attained ha:
significant accident cause but the highest accigedtie to the drivers and without the fail
of the vehicles parts consideriand the other contributory factofis may be environment:
and human errordpr the causality. Sontimes the drivers do not know the problem of
cars but they cause accidents or the traffic datgstered unfulfilled documents from t
accident area. Here 88&cf the accident committed was due to no problenh&wvehicle ir

the course of its service | (see table 17 appendix 2b).
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Figure 17: "he vehicle problems and its accidents situ:.

To summarizethe most frequently factors experienced by Police data involve a
combination of human relet¢ environmental, road situation anvehicles mechanical
problems spesfically,

Human factor specially the driver, it is considegeithe majr contributor of road crasl

Some of unnecessary actions made by the drivergjigneg misleading signals, drivir

without respecting pedestrian priority, behavinguindisciplined way, driving recklessl|

ignoring traffic rules and regulations, relocig driving under the influence of alcohol a

drugs, getting driving licenses by corruption, cetmppn with other drivers, following t

close etc.

As far as the other human factors are concernesl,fallowing contributory factors ai

observed. In atterdn (Failed to look and looked but did not see)ssiog a road withot
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watching left and right, playing on road, animahwn carts found in main road, cross
from behind parked vehicle, ignoring lights at @iag, animals without control, walkir
without holding the left side of the road, ...

Environmental related facto Bad road physical environmesiich as curves,lighits ,lack of

side wolk, zebra and eteveather condition when it is fog /cloud and rag:

Vehicles related factorsMechanicalvehicles problemsuch as brak freon,tire,lighting and

others are as the risk factors for road trafficidents in this stud

With regards to factors which are related with rodud following can be mentioned. Pc
visual guidance, Narm road, poor road surface, steep hill, Lack of &tk facilities (E.g
pavement),Engineering efforts that did not consider safetgpiPmaintenance of roac
slippery road,Steep ditches and hard objects near the road,dguade or absence of ro
signs Therefore, from the above ress in this studyof factors that affect the road traf

accidents were ranked &blefollowing fig 18 (table 33 see annex 2b).

79.2

80
M Accidents...
60
40

20

Human related
variables Vehicles related
variable Environmental

related variables

Factors of road traffic accidents

Figure 18 Factors of road traffic accide

4.10. Safety measuretaken by authority

The traffic safety measure. Involves the traffic safe administration managemétie
mechanism, traffic safety policy, traffic safetytgwf the traffic safety management), trai
safe practice (driver's physiology and psylogy, etc) vehicle safe practice, traffic cra
analysis and countermeasure) and road traffic ysédetlities (road safety facilitiefree and

help in vehicle safety facilities, traffic participantsfety facilities, safety education of 1
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traffic), etc (Wang, Wet al.2003). The compatible traffic safety managememirésequisite

of ensuring unobstructed road and people's saatypromoting economic developing.

The findings on road safety measures implementddadopted by local Government district
authorities in different levels of the zone. Thadings are based on interviews with the
Government officials from Focus group discussiothviocal District Authorities and Traffic
Police in four districts. It seeks to identify wreae the safety measures undertaken to prevent
the prolonging road traffic accidents in zone @ftdcts. In zone districts, road safety is one of
the very strong issues in the management of thet raasport sub-sector. The number of road
accidents reported in the media day after anottwrpled with the statistics released by the
Traffic Department of the Police Force clearly lenduthority to this submission. The
statistics have all along demonstrated that theeabficcidents has kept on increasing annually
and this trend is unlikely to be reversed partidylaith the increase of motor vehicles on site
of highway road. This is, of course, does not tate account on the increase in the use of

non-motorized transport on the highway road espgéraurban area in the district.
4.10.1 Safety measures undertaken by local governnteauthority

Based on the focus group discussion with the Igogkernment authority in kambata Tambaro
zone districts, The district executive secretarydenan introduction note on behalf of the
district commissioner that, “four districts likehetr districts in KTZ has a special Road Safety
Committee dealing with traffic safety activities goordinating and organizing different
activities relating to control and prevention ofadotraffic accidents in the district, the
Committee create and provide Conducive environmét other Organizations or
Government institutions to participate in implemegtroad safety measures in the district. In
regard with this provision, the Road Safety Comeeitin districts of zone is mandated
responsible to implement and initiate road tradfafety measures and reduce traffic accident.
According to this statement, it means that at tistridt level there is a special committee
which is legally mandated to deal with traffic dgfeneasures to reduce and control traffic
accidents within the districts.

Basing on the interviews done with the Local Goweent Authority who are also part of the
Road Safety Committee in the district the followsrg the safety measures undertaken by the
Local district authorities in KTZ.
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Budgeting it was mentioned in the focus group discussiat: thhe local government

authority has planned to increase the size of thagét relating to road traffic safety in the
districts, even though this simply budget plannmgot sufficient but efforts have been made
to at least make road safety activities one of pgherities in the budget allocation and
distribution, this has enabled the district to ierpent more activities than other previous
years,

Construction of bumperccording to the interview with district executigecretary in the
focus group discussion, he mentioned that, thel Igogernment authority has managed to
construct 20 pumps on a highway road in the disttix control vehicle speed in areas where
children cross the road to schools, the constracti@s done in collaboration with the
community. The community identified all places wdéehere is high frequency number of
people crossing the road especially in areas wiere are schools or market and the Local
district authority funded the construction of theriper.

Repair and replacement of the road sighscording to district executive secretary in the
focus group discussion, “the local government atihdave repaired 60 poll signs, 30 zebra
cross mark and replaced 50 road signs includingdisance poll mark in a period between
2012 to 2017, it was also mentioned that, platéspaie very expensive to repair and the
budget allocated is low. In his comments, the wistexecutive secretary said, “the
construction and maintenance of the high way raadbasically the responsibility of the
central government and not local government authdhe decision to repair and replace road
signs is just a step and decision within local riistauthority towards road safety in the
districts.”

Organizing road safety week promeatioBased on the focus group discussion with local
government authority, it was mentioned that: thealgovernment authority in collaboration
with traffic police department , prepares and cahdaad safety week promotion carried out
every year to emphasize road safety awareness athemublic. The preparation of activities
to be done and addressed on the Road Safety Wegagmn in districts involve community
participation on identifying and deciding what slibbe addressed and what should be the
target activities to be met on the coming year. @omty groups like youth, women and
students are involved effectively on creating theddr development relating to road safety,

by evaluating and debate different issues on tratifety.

59



Education sharingAccording to Social security officer in the focusogp discussion, he
mentioned that: “the local government authoritgame of districts in collaboration organize
and broad cast( in local language) the informatsord knowledge about road safety measures
in covering of 15 minutes. Accordingly the conteitthe broadcast includes roads, the
meaning types and their importance, proper useafls, responsibility and rights of road
users, riding bicycle, road accidents, first aidaoad accident situation, reinforcement of road
safety rules and regulations, learning to drive lacehsing requirements”.

Mass media campaigns in district is expected tiezelthe following:

To increased awareness of a traffic accident asoblems which can be prevented and
avoided,

To Raised level of information to the community abtvaffic safety, road users

To change behaviors and respect traffic rules agdlations.

To integrate Local government authority and comryim planning and implementation of

road traffic measures in the district.
4.10.2 Safety measures undertaken by the traffic fioe

According the interview with the Zonal police commdar he said that “The police Fatigue in
road safety activities associate much with the llgmvernment plans and decisions, most
activities are done in respect of decision fromlteal districts authority, he mentioned that,
conducting frequent inspection of motor vehiclesagzertain their road worthiness in the
district and those passing through Durame —Mudhuighway, is one of the local measures
initiated by the Local districts authority to restrdefective vehicles being in use without
proper servicesome of the vehicles plying high way road are noaid worthy”. This was
also mentioned in the focus group discussion thate is no mandatory vehicle inspection in
KTzone and the motor vehicle owners lack the calwfrrepairing their vehicles, hence, this
cause such vehicles to be part of the main cadsesd traffic accidents in zone. The current
vehicle inspection carried by police is primarilyigual examination due to lack of vehicle
inspection equipments, due to that the police atigck, tires, brakes, steering system,
lightning system, driving license, and the avaliapdf safe equipment like seatbelt at least in
front seats and restricting open cars like pickauparry passengers in the district. In general

this is considered part of the road safety meastaie=n in the districts. There are several
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organizations which are also implementing roadtgadetivities in KTz districts, and these
organizations are working hand in hand with loaaeynment authorities, the following are
some of the intuitions identified in the focus goodiscussion when interviewing the local
district authorities.

In general, the aims of such promotion are to chatig road user behavior, attitude or
knowledge in order to increase road safety in ihtridt.

Generally, as the interviews done with the locahatrity in KTZ, it appears that there are
excellent safety measures undertaken in the distoiccontrol and prevent road traffic
accidents, but in actual fact, these measures appéa more theoretical than practical. Most
accident pedestrian when interviewed criticized amehtioned that, vehicle inspection by
police is done only once a year and it is just aeek, the inspection is not technical but
visual. It was also mentioned by the pedestriapaedents that, there are very good road
traffic safety plans mentioned to be implementethandistricts but they are not implemented,
Institutions involved are working hardly but theg anainly concentrating to students who are
not drivers. With these recommendations from d#iférrespondents it appears that, these
safety measures are not effective that's why teadrof traffic accidents is increasing. To
developing the above concept the researcher prepaedollowing Questions: 12&13

Table 15: Attitudes of traffic police towards safeteasures

Questions Options M F Total %

Is the safety measures have been taken Yes 34 2 36 36
by the local authority to prevent the No 58 1 59 59
road traffic accident? No answer 2 3 5 S
Total 94 6 100 100

Do available safety measures reduce  Yes 86 4 90 90

the traffic accident? No 5 2 7 7

No answer 3 1 4 4
Total 94 6 100 100

From the above table indicates the first box tleeee59% of respondents answered no enough
safety measures have been taken by local authemidy36% of respondents answered it was
taken to reduce RTAs, and the rest 5% are notwhether it was taken or not. Concerning the

second question in the above box, the responsmffittpolice regarding the availability of

safety measure 90% of traffic police are agree takihg of safety measure is one way of
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reducing the RTA. 7% of the traffic police answer#b”. This is also the researcher’s
observation as well as commander’s responses durtegview. According to commander

and members of focus group discussions, the safetysures that taken by different local
governmental authorities were not enough but althefm Saied that, the available safety

measures of the road can be reduce the trafficlacts
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5. CONCLUSION AND RECOMMENDATIONS
5.1. Conclusion
This study was carried out to investigate the festtors for the RTAs, the compassion of
motorized and non motorized vehicles causality &eduent RTAs, analyze the socio-
economic impacts of RTA in terms of time and spaascribe the awareness’ of road users,
identify major causes of RTAs, assess the safetgsores taken by local authority and
propose appropriate interventions which could belgduce RTAs in districts were done.
This study shows that the frequency and 376 ocooer®f RTAs in the study area exhibits
variations because of the impact of various vaesllke age and driving experience of
drivers, road pavement, road moisture conditiomtihver conditions and mechanical problem
of vehicles.
The interaction of human road users, the motor cleti and the prevailing physical
environmental conditions if not harmoniously mardagman lead to road traffic accidents
which in effect contribute to road safety problearsl challenges. From the results of this
study, it is evident that effective enforcementtffic rules and regulations is a major
governance factor which with strict implementatioan reduce RTAs on our roads. But
governance factors are outside the scope of iy st
Road Traffic Accidents were distributed in thstdcts in terms of time and space. The RTA
Black Spots exhibit the highest frequency of RTAwtcences. The frequencies of RTAs as
well as the socio-economic impacts of RTAs havewshan increasing trend in the study
period. Among the various reasons causing numeRJIUss in site of road, failure to give
way for vehicles, speed driving, failures to givaywfor pedestrians, failure to respect the
right-hand rule contributed much to the unhappiméssad crashes in the road.
In order to reduce the exposure to RTAs for roaersjsthe results of this study show that
visible road signs, driver speed controls, rem@fahotorists obstructions of road view and
election of road bumps also referred to as ‘sleggalicemen’ are some of the observed
physical/ environmental control features that ecaduce
RTAs on the roads. The results of this study hdse shown that pedestrian motor conflicts
on the roads and roadsides increases pedestridriradic accidents. This is mainly due to
the encroachment of roads side activities ontadles and pedestrian road side walks. This

pushes pedestrians onto the roads and makes tloex® farroad accidents.
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Road Traffic Accidents are affecting the dwellefgte towns in various aspects. The RTA
casualties of the districts mainly belong to tHeagke groups. Some casualties have lost their
lives, others have got serious or slightly injuriieee to RTAsS. Road Traffic Accidents are also
failing the economic wealth of the zone of disgias well as the country.

Thus, it believed that this study contributes mteckhose who need to understand the general
characteristics of RTAs in districts in terms ohé and space and motivate other stockholders
to conduct further studies in the field. On theidad these research findings, some key

recommendations have been proposed and are diddusigsy.
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5.2. Recommendations

Based on the core findings of this study, the feifgy are recommended.

Motorized vehicles which are used to convey majooit the district dwellers are found
more likely to be involved in frequent RTAs thamet non motorized vehicle categories.
Therefore, it is recommended that the implemematibcontinuous, sudden and special

technical investigation as well as training is rieegi on this vehicle category.

The frequencies of RTAs as well as the socio-ecanampacts of RTAs have shown an
increasing trend in the study period. Therefore, cbmmunity lives and property should

have saved, that could have been lost due to R@Asteating the road traffic awareness.

The pedestrians and passengers are the main ssiftérthe accidents. Intervention such

as contnouse creating awareness should be giverebgsponsive body.

Drivers aged 18 to 30 are more frequently involireRTAs than the other. The Kambata
Tambaro zone Road Transport and Construction Offibeeh gives the driving license

should seriously assess the capability of drivasraonitor the training given to learners
by private agencies and Special awareness creatiograms should be organized
especially for the drivers of this age group sot ttheey could develop the sense of

responsibility and ownership.

The prevalence of road casualties is increasirtgrms of number and severity form time

to time in the study area. The time which takesraosport casualties from the place of
accident to hospitals or clinics determines thesegmence. Therefore, it is recommended
that hospitals be more equipped with an emergeebicke /Ambulances/ to safeguard the

destiny of survival of RTA casualties.

As it can be clearly seen in this research, unépoiting has been challenging the
reliability of the study. Traffic polices shouldeftefore record the accident data and
information on the daily RTA recording format castently to make the RTA data
complete, meaningful and rational so that propétgéorotection measures will be put in

place.

Pedestrian traffic education that has been offétealigh radio, television and newspaper

should also encourage. This approach addresséstfie system as a whole and looks up
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the interactions between vehicles, road users &edrdad infrastructure to identify

solutions

Implement drink/drive measures (alcoholic test rmeament), in all site countries of the
roads in Ethiopia.

In this study, no attempt was made to examine tfezteof governance factors on road
traffic accidents. These can form the basis fothir academic research. It would be
important to examine the relationship governanc#ofa on road traffic and occurrences
of RTAs and whether enforcement of traffic regulati would reduce traffic crashes.

Efforts should be made by other researchers to thebnultifaceted impacts of RTA of
the city through studying the engineering charasties of roads and settlements, drivers
driving behavior, law enforcements, pedestriansl nasing behaviors, methods of vehicle

inspections, role of private driver learning agesand the like in the study area.
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Faculty of civil and environmental engineering Eowimental engineering chair Interview
Questions prepared for the Pedestrians Foreword:

This interview is prepared to assemble informatidmch can help to study the risk factors for
road traffic accident and impact in the road froor&me to Mudula, partial fulfilment for the
requirements of the award of masters degree inn€eiespecialization of Environmental
Engineering. The information that you will provitle me undoubtedly will have paramount
significance for the success of the study. Theareber here by kindly requests you to give
genuine information. | would like to thank you idvance for your time and cooperation.
Section one: _ Individuals background
1. Ageinyears (1) <18 (2)18-24(3) 25(4) 35— 45 (5) >45
2. Sex: (1) Male (2) Female
3. Job (1) Peasant (2) Civil servant (3) Busind3®thers (specify)
4. Address: (1) b/n the tow twons Durame & Mud{@3 Outside of the two towns
Section tow about the accidents
5. Is the car accident serious problem on the fiad D-M? 1=yes 2=no
6. Have you given priorities to vehicles as reqiiiog law whenever you cross the
Road?” 1=Yes = 2No 3 = no answer
7. Where do you usually cross the main roads?” dbra crossing 2= at any point 3=no
answer
8. How do you rate the traffic police commitmentth@ir duties?”1=strong agree 2= agree
3=disagree
9. How the peoples view crossing the main roadgaor area ?” 1=difficult 2= easy
10. How frequent do you leave sidewalks/walk alooads and walk on the vehicles road?
l=always 2= sometime 3= never
11. In your opinion, do drivers in KTz on the rdaom Durame to Mudula give priorities to
pedestrians as required by law?” 1=strong agre2=agree 3=disagree
12. What kinds of safety measures have been taketheblocal authority to prevent road
traffic accident? 1=creating awerness 2=givingige8=punshiment

13. Do available safety measures reduce the tratfticdents? 1=yes 2=no

Jimma University
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Faculty of civil and environmental engineering
Environmental engineering chair
Questionnaire Distributed to Traffic Police
Section one: _ Individuals background
1. Ageinyears (1) <18 (2) 18 — 24 (3) 254(4) 35—-45 (5) >45
2. Sex: (1) Male (2) Female
3. Job : (1) Peasant (2) Civil servant (3) Busir{d$©Others (specify
4. Residence: (1) b/n the tow twons Durame & Mad(2) Outside between the two towns
Section tow about the accidents
5. Is the car accident serious problem on thd fiman D-M? 1=yes 2=no
6. Which type of vehicles is causing high numberazd accidents in KT on the road from
Durame to Mudula ?” 1=Havy vehicles 2=Nd vehicles 3=Light vehicles
7. Which types of collision or road accidents weighly prevailing?”
1=Motor vehicles with motor vehicles 2= Motahicles with bicycles 3= Motor vehicles
with pedestrians 4= Motor vehicles with staibject 5=Motor vehicles with Non- motor
vehicles
8. In which roads/ locations of the city car acaitdeare the highest?
1=0n the main road 2= 0On the residential 3= On the peripheral area
9. How do you rate pedestrian’s respectation fdnales in giving priorities where they use
roads? 1= Good 2=Moderate 3= Poor
10. How is Road Traffic Accident affecting the lil®od of the society in the zone ?
1=Very high 2=High 3= Low
11. Do you think that the zone has enough roafidrsifyns, signals, symbols and lights in all
important areas? 1=Yes 2=No 3=No answer
12. Is safety measures have been taken by thedotlabrity to prevent road traffic accident?
1=yes 2=No 13. Do available safety measures rethaceaffic accidents? 1=yes 2=n
Jmma University
Faculty of civil and environmental engineering
Environmental engineering chair
INTERVIEW GUIDE QUESTIONS FOR A FOCUS GROUP DISCUSSI

1. Is road traffic accident a serious problem itwleen Durame & Mudula?
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2. What are the main factors which are associateithé cause of road traffic accidents in
road between Durame & Mudula?

3. What is done so far to minimize the frequencyafurrence of Road Traffic Accidents and
their consequences?

4. Who are the main victims of road traffic accittein road between Durame & Mudula?

5. Do available safety measures reduce the traftcdents?

6. Do available traffic rules and regulations rezlugad traffic accidents?

7. Who is mostly responsible for the road trafticidents?

8. What has been done by the Central governmeetiace traffic accidents?

9. Do they pedestrians and drivers know the sigmeaal properly?

10. What measures have been taken to reducetaaffidents in kambata tambaro zon

11. Do you think that the zone has enough roafidrsifyns, signals, symbols and lights in all
important areas?

12. What are the major causes and contributingfador road traffic accidents

occurring in the road from D-M?

13.Does your office give continuous awareness-tegsohe people, drivers and

traffic police
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Appendixes 2:Different tables fulfilled by responses’ of respondnts
Tablel7: The vehicle problems and its accident&sdn

Failures of the Number of Percentage
\/ehicles’ nar acciden of
Brake problem 9 24
Freon problem 21 5.6
Tire Problem 11 29
Lighting problem 5 1.3
mechanical problem 6 1.6
Others problem 324 86.2
Total 376 100

Source: KTZ RTAs annual report (2012-2017)

Tablel7: problem of care accident

Option M F Total %
Yes 40 36 76 76
No 8 10 18 18
No answer 2 4 6 6
50 50 100 100

Table21: Crossing point of pedestrians in the maads

Item M F Total %

At any point | 17 14 31 31.0
At zebra 30 34 64 64.0
No answer 3 2 5 7.0
Total 50 50 100 100
Table22: Police commitment

Option M F Total %
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Strong agree | 10 20 30 30
Agree 20 12 32 32
Disagree 20 18 38 38
Total 50 50 100 100
Table23: Peoples' view on the road crossing

Item M F Total %
Difficult 42 38 80 80
Easy 7 5 12 12
No answer 1 7 8 8
Total 50 50 100 100
Table24: Pedestrians side walking habits

Option M F Total %
Always 10 12 22 22
Same times 27 29 57 57
Never 13 19 32 32
Total 50 50 100 100
Table25: Drivers priorities to pedestrians

Item M F Total %
Strong agree 12 8 20 20
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Agree 16 12 28 28
Disagree 22 30 52 52
Total 50 50 100 100
Table26: Car accident problem (2013-2017)

Option M F Total %
Yes 77 3 80 80
No 16 2 18 18
No answer 1 1 2 2
Total 94 6 100 100

Table27: Potential of vehicles causing accidents

Types of vehicles M F Total %
Heavy (trucks, buses) 36 4 40 40
Medium ( tax, automobiles 44 2 46 46
Light (cycles, Bajaj) 14 - 14 14
- - - 0
Others (courts )
Total 94 6 100| 100
Table28: Nature of collision
Types of collision M F Total| %
Motor vehicle with motor vehicle | 15 1 16 14
Motor vehicle with bicycle 5 1 5 5
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Motor vehicle with pedestrians 72 2 77 7
Motor vehicle with static object 1 2 3 3
Motor vehicle with non-motof 1 - 1 1
vehicle

Total 94 6 100 100

Table29: Show accident level road locations

Option M F Total %
On the main road 80 4 84 84
On the residential 10 2 12 12
On peripheral area 4 - 4 4
Total 94 6 100 100

Table31: Effects of RTAs on society

Option M F Total %
Very high 38 2 40 40
High 34 1 35 35
Low 24 1 25 25
Total 96 4 100 100

Table32: Attitudes of traffic police towards enougdific symbols

Option M F Total %
Yes 3 1 4 4
No 89 4 93 93
No answer 2 1 3 3
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Total 94

100

100

Table 33 Factors of Road Traffic Accidents

Related Accident year and number of accidents  Tot%
factors | Accident factors ( reasons al
2005 | 2006| 2007 2008 | 2009
Environ | Weather conditions such as 4 7 2 6 8 271 7.0
mental | rainy, fog, cloud ,dizzily
factors | Condition of road, (roads
Driving beyond speed limit} 15 17 26 32 31 121 3R.0
Negligent priority to 22 27 15 16 17 97 25.8
Human | hedestrians
factors Lack of keeping distance 2 - 1 2 3 8 2.1
amona other vehicle
The Use of Hand-Held - - - - 1 1 0.3
Mobile Telephone
Non using helmet and belt 1 2 1 1 0 6 1.6
Violating traffic rules and 5 3 4 7 3 21| 5.6
regulation.
Driving drunken alcohol or 6 10 9 8 18 51 13.6
Vehicles | Mechanical defects of 5 6 10 5 26 52| 13.8
factors | vehicles such as brakes,
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Appendixes 3 Different photos during data collection

Fig ; Vehicle to vehicle Fig :researcher ande\sajin in the KTZ police office
Source: phtaken by Co/r Mathew

Appendix 4: Standard Definition of Basic Terms

Terms related to RTA can have different definitiansdifferent places. However, (WHO
2010, Alister and Simon 2011) have quoted the Yahg as standard definitions of basic
terms of RTA.

Accident: Involves personal injury occurring on the publigthivay (including footways)
involving at least one road vehicle or a vehiclecollision with a pedestrian and which
becomes known to the police within 30 days.

Damage:vehicles or property involved in the accident aaendged.

Disability Adjusted Life Years: The years lost by an individual because he or sliesabled
as a result of being involved in a Traffic Accident

Fatal injury: Injury causes death within 30 days of the accident.

Injury: Physical damage that results when a human bodydidesly or briefly subjected to
intolerable levels of energy.

Road traffic: Any movement of a road vehicle on a given road netw

Road user: a person using any part of the road system as ammarized or motorized
transport user.

Serious accident: Accident in which no one is fatally injured, but lalast one casualty

received serious injuries.
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Serious injury/ casualty: Injury does not cause death within 30 days of tbedent and
either results in the casualty being detained isphal as an in-patient, or any injury which
causes death more than 30 days after the accident.

Slight accident: Accident in which at least one casualty receiveghsinjuries but no fatal or
serious injuries.

High-income countries: Are countries whose Gross National Income Per aaigitUS$
12,616 or more.

Low-income countries: Are countries whose Gross National Income Per aapiyS$ 1,035
or less.

Middle-income countries: Are countries whose Gross National Income Per aapibetween
US$ 1,036 to 12,615.
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