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ABSTRACT
This study investigated factors contributing to road traffic accidents in Tanzania. It specifically examines relationship between machine defects, human error/mistakes and the environment and road traffic accidents. The study relied on quantitative research design and data whereby questionnaires have been employed in collecting data from 105 sample population from Manyoni District. Multiple linear regression analysis was employed in data analysis by using Statistical Package for Social Science (SPSS) to test statistical significance of variables on occurrence of road traffic accidents. The study reveals statistical significance between Machine and occurrence of road traffic accidents (p ≤ 0.05). Also, statistical significance had been revealed between human errors/mistakes such as speeding, fault overtaking, and alcoholism and occurrence of road traffic accidents (p ≤ 0.05). The environment was also revealed to have positive statistical significance in causing road traffic accidents (p ≤ 0.05). Study concludes that it takes more than one factor category for road traffic accidents. In most cases combination of two or more categories and human error/mistake being at central part in each combination. The study recommends the improvement of road transport infrastructure to ensure safety for all the road users by implementing the existing policies, strengthening the enforcement of existing legislation and introducing express penalties on real-time basis. The study encourages the use of this data to develop strategies in Tanzania that protect pedestrians and other vulnerable road users from RTAs. 
Keywords: Road traffic accidents, machine defects, human error/mistakes, Manyoni District.
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CHAPTER ONE

INTRODUCTION
1.1 Background of the study
Road Traffic accident is one of the leading causes of fatality and injuries among people of different age and gender especially in developing countries. World Health Organization in December 2018 maintains that about 1.35 million people death per year died following road accidents. Every day, almost 3,700 people are killed globally in road traffic crashes involving cars, buses, motorcycles, bicycles, trucks or pedestrians. The burden is disproportionately borne by the pedestrians, cyclists and motorcyclists particularly those living in the developing countries. Overall, 93% of the world’s fatalities on the roads occur in low- and middle-income countries. Similarly, Boniface et al (2016) posited that 72.6% of people got injured from road traffic accidents were those aged between 18 and 45 and among them 76% were males. These statistics reveal that chance for a person to survive from road traffic accidents is very limited. Number of reported deaths associated with road traffic accidents are increasing since innovation of motor vehicles, motorcycles, bicycles, and improvement of road infrastructures.
Globally, road traffic accidents have been noted to cause death, injuries and even disability among different users including pedestrians, passengers, drivers and animals. The Global road traffic death rate is 17.4 per 100,000 inhabitants as compared to 32.9 per 100,000 inhabitants in developing countries. Road traffic injuries are estimated to be the eighth leading cause of death for all age groups and the leading cause of death for children and young people. WHO (2018) reports an increase in fatalities among children and young adults aged 5 -29 years. Further, WHO (2018) commented that more people die as result of road traffic injuries than HIV/AIDS, Tuberculosis (TB) or Diarrhoeal diseases. Developing countries suffer to a great extent on road traffic accidents unlike developed countries due to differences in level of economy, technology, commitments and willingness to follow number of road traffic laws (Mnzava, 2013; WHO, 2018; Boniface et al, 2016).
In Sub Saharan countries fatalities and injuries associated with road traffic accidents are increasing. Acceleration of urbanization and industrialization in many sub-Saharan countries contribute to the occurrence of road traffic accidents (Boniface et al, 2016). One among common features of urbanization and industrialization is the increase of people who depend on road transport to move between places. Such an increase of road users has been linked with increase of road traffic accidents in urba n areas. In developing countries, roads are the dominant mode of transportation whereby 90-95% of the country’s goods and passengers are transported by roads. Unfortunately, this extensive use of road accounts up to 16,211 road fatalities annually. 
In East and Central Africa road traffic accidents are reported to increase over time. Osoro, et al (2015) consider road traffic accidents as an emerging health problem in East African countries including Kenya since many fatalities reported.  Furthermore, vehicles and motorcycles carrying passengers in urban areas reported to involve in many road traffic accidents in all East African countries.    

Road traffic accidents in Tanzania take a similar picture like other developing countries. Fatalities and injured cases were reported in many regions of Tanzania.  Boniface et al (2016) found that number of cars increase exponentially in many urban areas hence outpaced the development of road and adequate space. According to SUMATRA (2017) more than 50% of fatalities are registered on trunk roads. The causes are relating to over speeding, overtaking, reckless driving and motor vehicle defects. Komba (2009) revealed that since independence 1961 road traffic accidents in Tanzania have been increasing tremendously. Historical evidence suggests that in 1980’s the Government started to take some measures to control RTAs Some of these measures were preventing buses from travelling during night time, installation of speed limiters in Engines and the use of speed radars. Despite of all these measures the problem of road traffic accidents was is increasing. This was in the records of the National Road Safety Council of Tanzania (2005). Hence in 1994 alone a total number of road traffic accidents amounted to 10,674 while in 2004 amounted to 17,039 accidents, an increase of 60%. According to NRSC (1999), Krug (2002) noted that Tanzania is loosing 25 billion shillings every year as property loss, treatment expenses and road damage as a result of traffic accidents. As noted in Tanzania Road Safety Policy (2009) nearly 1.3 million people die and more than 50 million are injured each year worldwide as a result of road traffic accidents.
1.2 Statement of Research Problem

Manyoni district has got roads which connect regions such as Dodoma, Tabora and Mbeya region and other district roads. Many accidents have been taking place in these roads hence causing fatalities and injuries among road users and settlers along roads. 
Manyoni district council took a number of initiatives to reduce occurrence of road traffic accidents. Some of these measures include using electronic speed detecting torches (speed radars) (SUMATRA, 2017), inspection of motor vehicles and education on proper use of road and its signs (Msese, 2015; Simon, 2013) among road users to mention some of them.  Despite of all those measures that aim to reduce road traffic accidents, road traffic accidents still persist in Manyoni district. Therefore, this study intends to investigate factors causing road traffic accidents in Manyoni districts. 
1.3 Research Objective

1.3.1 General Objective

The general objective was to investigate factors causing road traffic accidents.
1.3.2 Specific Objectives

i) To examine the relationship between vehicle defects and road traffic accidents in Manyoni district.

ii) To examine relationship between human error and road traffic accidents in Manyoni district.

iii) To examine the relationship between environment and road traffic accidents in Manyoni district. 

1.4 Research Hypothesis

i) There is no relationship between vehicle defects and road traffic accidents in Manyoni district.

ii) There is no significance relationship between human error and traffic accidents in Manyoni district.

iii) There is no relationship between environment and road traffic accidents in Manyoni District.
1.5 Significance of the Study

The study provides important information to various institutions which deal with road transport such as Land Transport Regulatory Authority (LATRA), and District Traffic office on factors associating to road traffic accidents, The national Institute of Transport (NIT), National road safety council (NRSC) and how to initiate programmes to reduce rate of road traffic accidents. Also, the study adds knowledge on the fields relating to road traffic transports about factors leading to road traffic accidents in municipal level.  
1.6 Organization of Work
This report is comprised of five chapters. Chapter one provides general introduction about the study. Chapter two focuses on the literature review on road traffic accidents including meaning of key concepts, theoretical review, empirical analysis, research gap and conceptual framework. Chapter three gives details of the methodologies adopted in conducting study. Chapter four presents findings and discussion while chapter five presents summary, conclusion and recommendations of the study.
CHAPTER TWO

LITERATURE REVIEW
2.1 Overview

This chapter focuses to provide conceptual definitions, theoretical analysis, and empirical studies on road traffic accidents, research gap and the conceptual framework. Next part provides conceptual definitions of terms applied in study.  
2.2 Conceptual Definitions

2.2.1 Road Traffic Accidents
Road traffic accident has been perceived differently by different scholars and academicians. Sheth(2001) defines accident as a potential harmful, unexpected, unintended and abrupt occurrence of event which may or may not produce injury or death.  It is fast and unavoidable event hence most of the time providing a narrow escape for those involved. Road traffic accident is a rapid and unexpected event occurring to the road users and may result to injuries, fatalities to those involved (Msese, 2015).  In this study road traffic accident will refer to unexpected and rapid phenomena occurring among road users including pedestrians, bicycle riders, motorcyclists, and vehicles of any kind.
2.2.2 Road Transport Facilities
The term road transport facilities refer to all features including road signs, vehicles both motorized and non-motorized and pedestrian area (Kanyama, et al., 2005). Thus, the term includes all components that build road transport systems.  For this study road transport facilities refer to all means of transport that use roads. It is therefore referred to all kind of motor vehicles, motor cycles, bicycles, push carts and animal driven equipment.    
2.3 Theoretical Analysis

2.3.1 Domino Theory

The theory was introduced by H. W. Heinrich in 1931. Theory assumes that accident occur in a predictable chronological sequence of events referred as causal factor. Each accident causal factor builds on hence affects other factor. The theory includes five components which are social environment and ancestry (both acquired and inherited personal characteristics), fault of the person or carelessness, An unsafe action or condition, Physical hazard, the actual accident and an injury as a result of the proceeding factors. The first three components focus on causes of accidents (a fourth component) while the fifth component focuses on impact. Molireno et al., (2009) commented that unsafe act is the most factors which accelerates accidents. Thus, accidents could be avoided if only unsafe act could be avoided. The theory has got number of strengths including ability to identify causes of accidents especially key factor. The theory is suitable to study factors influencing road traffic accidents basing on its three components viz. social environment and ancestry, fault of person or carelessness and unsafe act. 
2.3.2 The System Theory of Accident Causation (Firenze’s Theory)

System theory of causation was introduced by R.J Firenze’. The theory explains accident occurrence as an impact of interactions of three components including environment, machine and person.  Molireno et al (2009) maintained that person or operator makes countless decision – all of which affect probability of accidents to occur basing on knowledge and experience. The theory tries to integrate several factors that influence occurrences of accidents such as operators’ decision, environment, and machine. Thus, theory is appropriate in studying factors influencing road traffic accidents with regard to different interacting factors since road accidents are complex but human is at the centre of regulation.  
2.4 Empirical Studies

2.4.1 Relationship between Vehicle Defects’ and Road Traffic Accidents
Worldwide road transport includes use of different man-made machines including long and short, wide and narrow and fast and slow moving. However, failures of vehicles’ systems have been contributed to occurrence to road traffic accidents (Malik, et al., 2017; Thomas et al., 2013). Yet, studies held on road traffic accidents in developed countries including great nations from European Union (EU) reveal decline of accidents attributed by vehicles’ defects. Brussels (2018) identifies technologies such as intelligent speed assistance, advanced braking and lane keeping systems, frontal protection and advanced system capable of detecting vulnerable road users. All these technological systems proved reduction of road traffic accidents in Europe. 
In developing countries many studies on road traffic accidents have been conducted. These studies explain attribute of machine failure in causing accidents. According to Okafor et al., (2017) brake failure and bursting tyre are main cause of road traffic accidents in the city Benin City of Nigeria especially amongst long distance commercial driver. In 2015 about 30% of road accidents occurred in Kisii, Central district in Kenya were caused by vehicles defects (Osoro et al., 2015). Poor maintenance of vehicles systems became a root cause behind road traffic accidents in urban and rural areas.
In Tanzania situation is not different from other developing countries. Number of traffic road accidents has been associated with failure of vehicles’ systems. According to SUMATRA report (2017) there is number of defects in motorcycles including brake systems especially improper adjustment which in turn tyre keeps rolling when brake is fully applied and missing disc calliper and brake pad. Similarly, on the side of vehicles’ defects include missing wheels nuts, damaged and defects tyres, steering defects, defective braking system and damaged and broken suspensions. A study conducted by Msese (2015) generalised that mechanical factor contributes to about 16% of all accidents taking place in Dar es Salaam. Furthermore, poor maintenance of vehicles also inculcates occurrence road traffic accidents as the vehicles are in use (Mnzava, 2013; Malekela, 2015; Kimaro et al.,2016).  
In order to reduce occurrence of road traffic accidents associated with vehicles’ defects Tanzanian government enforces vehicle inspection (Kimaro et al., 2016; SUMMATRA, 2017) which is commonly considering passengers vans. The inspection has improved the situation though still road traffic accidents associated by vehicles’ defects are in place over different parts of the country. Private vehicles are the most involved in road traffic accidents.                  

2.4.2 Relationship between Human Error and Road Traffic Accident
Globally human errors and mistakes have remained one among major cause of road traffic accidents in various parts. Martinezet al., (2009) while explaining domino theory assert that 88% of accidents are caused by unsafe acts. To the road users, unsafe acts are either on part of drivers of different freights or other users of roads including pedestrian, passengers and traffic officers to mention a few.  On the side of drivers, their decisions, fatigue and even relaxation accelerate road traffic accident (Martinez,et al, 2009; Chen, 2009; Adeloyeet al, 2016; Malekelaet al., 2015; Okaforet al., 2017). 
In Europe Union road traffic accidents are influence much by human error rather than vehicles’ defects or environment. According to study conducted by Thomas et al., (2013) about identification of the causes of road crashes in Europe categorised human errors into three groups; interpretation errors, observation errors and planning errors respectively. Furthermore more, Plankermann (2013) included mental overloading as another category of human errors that causes road traffic accidents. A situation whereby driver performs more than one task while driving. For example, drivers found to use phones while driving. The study revealed delayed decision taking hence accidents occurs. Number of studies has been conducted in European Union in order to reduce causes of road accidents associated with human errors. Most of these studies come up with suggestion to use automated systems such as intelligence speed assistance, advanced braking and lane keeping systems, frontal detections and advance technology to use detect vulnerable road users (Thomas et al., 2013; European Union,2015) as means to offset human errors in causing road traffic accidents. 
Developing countries record increase of road traffic accidents associated with human errors in various areas. Many studies focused on causes and impact of road accidents have continuously mentioned human error in different aspects as a main cause for accident to occur (Okafor et al. 2017, Osoro et al., 2015; Jilcha, 2009; Malekela et al., 2015). The human errors include different road users including drivers, pedestrian and even passengers. A study done in Dhaka - India on pedestrians’ behaviours on crossing facilities observed failure to use identified crossing areas by 40% hence being crashed by road freights (Pasha et al. 2015). This implies that road traffic accidents not only caused by drivers but also other road users. Okafor et al. (2017) did a study in Benin City, Edo state in Nigeria and came up with number of factors associating with drivers which cause road traffic accidents to occur. Factors such as careless driving, speed and traffic violation, faulty overtaking, use of alcohol prior to driving and armed robbery attack were identified as part of human error/mistake for road traffic accidents to occur.  
In Tanzania, road traffic accidents cases are not different from what is happening from other developing countries in terms of human influence on their occurrence. SUMATRA (2017) includes pressure from passengers to drivers on increasing speed for them to reach destination as early as possible.  Other studies describes factors such speeding, careless driving, tiredness of drivers, faulty overtaking, alcoholism, poorly maintenance of vehicles have impinged effort made by the government to reduce road traffic accidents (Boniface et al. 2016; Ngeleja, 2015; Kanyama et al. 2019; Kimaro et al. 2016; Kiunsi 2013; Malekela et al. 2015; Mnzava, 2013). Tanzanian government takes different interventions and campaigns to reduce human errors and mistakes that accelerate road traffic accidents. Some of the interventions include provision of road safety education among different road users including pupils, pedestrians, drivers, passengers, motorcycles and rickshaw riders and drivers (Simon, 2013) and television and radio air time focusing to promote road safety awareness. 
2.4.3 Relationship between Environment and Road Traffic Accident
Environment where road freights operate have been noted to influence occurrence and type of road traffic accidents. Environmental factors categorised into several aspects including road design, landscape at which road is crossing and weather at a given time (Jalilian et al. 2019; Edward 1999; Basagana et al. 2015), and urban sprawling has been considered for risk factor for road traffic accident (Ewing et al. 2016). Globally number of studies has been conducted to explain causal relationship between environment and road traffic accidents. A study done by Basagana, et al. (2016) in Catalonia- Spain about high ambient temperature and risk of motor vehicle crashes noted that possibilities for crashes to occur were highly associated with increase of heat waves. Similarly, Perres et al. (2015) commented on the influence of extreme weather conditions in facilitating road traffic accidents in Finland. Extreme weather conditions encompass temperature, winter, rain snow, wind as well as fog. In developing countries environment also contribute to the occurrence of road traffic accidents. Time, weather and nature of road surfaces all suffice to contribute occurrence of road traffic accident (Kanyama et al. 2019; Mnzanva, 2013; Ngeleja, 2015; Verster and Fourie, 2019; Osoro, et al.2015). Yet, environmental factors for road traffic accident severity differ from one place and another and ability of the driver to take proper decision (Jilcha, 2009). On the side of time number of studies documented that many road traffic accidents in developing countries including African countries tend to occur during day time unlike night time. Many road users use road transport during day unlike night time. Also, day time is linked with effect of temperature among drivers especially those who move long distance.   
In Tanzania, studies on road traffic accidents have been influenced by environment. Most of accident occur during day time (Ngeleja, 2015), steep sloped areas (SUMATRA, 2017), flat areas and corner areas. Effort has been made to ensure that road signs are placed on aforementioned area so as to alert road user on presence of environment that can trigger road traffic accident to occur.     
2.5 Research Gap

Reviewed literature on road traffic accidents document about causes of road traffic accidents, impact resulting from RTA and burden associated with road accidents (Chen, 2009). For the case of Tanzania studies reviewed on RTA revealed that most of these studies have been conducted within cities such as Dar es salaam (Boniface et al. 2016; Msese, 2015), Mbeya, and Mwanza (Simon, 2013) and Municipal such as Morogoro (Mnzava, 2013) and Iringa (Malekela et al.2015). However, most of the studies document causes of road traffic accidents in the level of municipality or cities and not district level (growing towns) including Manyoni district. Therefore, this study focus to study causes of road traffic accidents in district level like Manyoni because is the town is growing following construction of tarmac roads which connect to Tabora, Dodoma and Singida.  
2.6 Conceptual Framework

Conceptual framework of the study includes four components including machine, human, environment and accidents. The former three components highlight causes of accident and the fourth component identify nature of accidents commonly caused. Component of machine includes brake failure, steering failure, tyre bursting and lighting failure. Human component carries issues such as overtaking, over speeding, overloading, failure to observe road traffic signs, crossing road out of zebra area, and U-turning. While environmental component encompasses weather conditions such as slope of the road, corner and congested road.   Figure 1 below indicates the diagrammatic explanation of conceptual framework.





Figure 2.1: Conceptual framework
Source: Researcher (2020)
CHAPTER THREE

RESEARCH METHODOLOGY
3.1 Overview

This chapter explains methodologies applied in the study. It provides information about study area, targeted population, sampling procedures and sample size, sources of data, methods of data collection, analysis, validity, reliability and presentation. Study area is described first here after.
3.2 Study area

The study was carried in Manyoni district. Manyoni district is one among five districts forming Singida region.  The district is geographically located in the southern part  of  Singida  region  which  possess  three  major  trunk roads including 
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Figure 3.1: Manyoni District in Singida Region
Source: National Bureau of Statistics (2012)
Singida – Dodoma, Tabora- Singida tarmac roads and Singida - Mbeya road (all weather road).  Apart from those trunk roads, the district consists of district and streets roads. Many road traffic accidents involve users of these roads.  Figure 2 indicates map of Manyoni district. 

3.2.1 Climate

3.2.1.1 Temperature and Singida Regional
According to NBS secretariat (2017) Manyoni district experiences similar temperature characteristics experienced in whole region.  Temperature decreases to average of 150C in July and rise up to average of 300C in October. On the other hand, Manyoni district experiences very high temperature during a day about 350C and very cold temperature about 100C in the midnight.  
3.2.1.2 Rainfall 

Manyoni district is found in semi-arid region where it receives little amount of rainfall. Total rainfall ranges from 500mm to 800mm per annum and it has two seasons including short rain season as from December to March/April and long dry season as from April to November (NBS and Singida regional secretariat, 2017).   Eastern side of Manyoni receives very little quantity of rainfall compared to western side. 
3.2.2 Population

According to NBS, (2013) Manyoni had 296,763 people. Among them 146,030 were males and 150,733 females basing on national census held in 2012.  Manyoni’s population shows minute difference between males and female though the former group are than the later group. Ethnic groups found in Manyoni districts includes the Gogo, Sukuma, Nyaturu, Barbaig, Nyiramba, Sangu and Kimbu (NBS and Singida Regional Secretariat, 2017) though there are other ethnic groups from different parts of Tanzania. 
3.2.3 Economic Activities

In Manyoni district different economic activities are conducted as they are influenced by the climatic condition of the area. Activities such as livestock keeping, crop cultivations including maize, cassava, groundnuts, millet, sorghum and sweet potatoes, trade, bee keeping and hunting (NBS and Singida regional secretariat, 2017) are performed.  Livestock keeping is less performed in the western side of Manyoni especially Itigi due to presence of tsetse flies. 
3.3 Targeted Population

The study focused on different groups of road users including drivers, police/traffic officers and households living along roads found in Manyoni district.  Study targeted population included those who were affected by road traffic accident directly and indirectly thus they can identify causes of road traffic accidents, transport facilities frequently involved in road traffic accidents and they can suggest measure to reduce rate of road traffic accidents. 
3.4 Sampling Procedure and Sample Size
The study involved probability sampling procedures to obtain sample. Simple random sampling procedure used to obtain traffic officers and households living along Singida-Dodoma highway in Manyoni. The researcher used this technique to select a sample for the study from the two purposively selected samples, thus every individual had an equal chance of being included in the sample to be formulated. This was because the simple random sampling was totally unbiased and represented the total population. It was a straightforward and probably the simplest method of a sampling technique. It attempts to ensure that the sample is random and therefore representative enough to enable one make generalizations about the whole population It involved listing of all traffic officers and households on pieces of papers then being placed into an envelope for them to be picked. Once, a piece of paper had been picked from envelope was not be returned to avoid a chance of being reselected. On the side of drivers, systematic random sampling used to obtain sample since the population for drivers was unkown. After every 30 minutes,   drivers who entered Manyoni bus stand were picked as from 9:00 am   . Table 3.1 below indicates distribution of sample size. 
3.4.1 Sample Size
The sample size was determined by using Sample Size Rule.

Rescore (1975) proposes the following rules of thumb for determining sample size.
i) Sample size larger than 30 and less than 500 are appropriate for most research.

ii) Where sample are to be broken into sub-samples (drivers, traffic officers, households, etc) a minimum size of 30 for each category is necessary.

iii) In a Multivariate research (including Multiple regression Analysis), the sample size should be several times (preferably 10 times or more) as large as the number of variables in the study.
Table 3.1: Distribution of sample from population
	Element of Targeted population
	Population 
	Sample size
	Percentage in relation to total sample size

	Households 
	59352
	85
	81%

	Road traffic officers
	36
	15
	14%

	drivers 
	Unknown
	05
	5%

	Total 
	
	105
	100%


Source: NBS, 2013
3.5 Sources of Data

The study involved both secondary and primary sources of data. 
3.5.1 Secondary Source of Data

Researcher searched data from journals, periodicals, and government documents from road traffic offices in Manyoni district. These documents will help researcher to identify causes, and types of road transport facilities involved in road traffic accidents.  
3.5.2 Primary Sources of Data

The study depended on primary data in reaching its conclusion.  Data were collected from households living along roads, road traffic officers, and drivers in the study area. The questionnaire was employed in the study to identify causes of road traffic accidents, road transport facilities frequently involved in accidents.  Closed-ended questionnaire was used in collecting data which had statements that ended up providing a clue to causal relationship between machine and RTA, human and RTA and Environment and RTA.
3.6 Methods of Data Collection

3.6.1 Questionnaire

The method was employed in the study to collect data about causes of road traffic accidents, road transport facilities frequently involved in accidents and suggestion on how to reduce road traffic accidents in Manyoni district. On the other hand, the study employed closed ended questionnaire to the respondents in order to allow collection data on road traffic accidents in Manyoni.  
3.7 Data Analysis

Collected data was analysed by using quantitative methods by using multiple linear regression analysis by the aid of Statistical Package for Social Science (SPSS) software. The formula for multiple linear regression analysis depicted below as follow:
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Where as Y = dependent variable (accidents), 
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 = regression coefficients
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 = standard random error in Y 

X1 = independent variable for machine defects 


X2 = independent variable for human errors


X3 = independent variable for environment 
Later on calculated regression results were checked to detect direction of relationship (positive or negative) and strength of relationship (strong relationship as from ±0.7-±1 or weak relationship as from ±0.6 - ±0.1) for interpretation.
3.8 Validity

Saunders et al. (2007, p. 614) defines validity as “the extent to which data collection methods accurately measure what they were intended to measure”. This study fulfils this mission because the research questions from which questionnaire were formulated was deeply rooted in the theoretical framework that covers the study.
3.9 Reliability

Reliability is the extent to which a variable or set of variables is consistent in what it is intended to measure and is free of errors (Hair et al, 2009). To ensure reliability, the researcher developed variables based on empirical research, and tested the regression model for Linearity, Homoscedasticity and Multicollinearity, . All test results (Section 4.3.1, 4.3.2 and 4.3.3) show no violation, therefore the model is robust and results are representative of the sample. 
3.10 Ethical Issues and Consideration

Ethical considerations in research refer to carrying out research in a proper manner, by keeping high moral standards, not misrepresenting the data and ensuring the accuracy of the data and results (Hair et al, 2009). The researcher obtained a formal letter from the Open University of Tanzania for data collection. Additionally, the researcher submitted the data collection letter to Regional Police Headquarter. The researcher visited the National library, Police Traffic Department and Manyoni District Council obtained archives of published documents. 
3.11 Data Presentation

Analysed data are presented by using tables particularly data relating to causes of road traffic accidents, road transport facilities frequent involved on road accidents.

CHAPTER FOUR

RESEARCH FINDINGS AND DISCUSSION
4.1 Introduction

This chapter entails to present findings and discussion of collected data. It encompasses profile of respondents, relationship between vehicles’ defects and road traffic accidents, human errors’ and road traffic accidents and environment and road traffic objective before reaching conclusion. The next part presents profile of respondents in the study area.  
4.2 Respondents Profile

4.2.1 Gender of the Respondent
Looking at the table 4.1 we see that Respondent involved male and female of different age. 76% of respondent were males and 24% were females who normally perform their task in Manyoni district. This shows that the participation of males in this study were very high compared to females. This finding concurs with what many studies express predominance of male on road relating activities including driving (Boniface et al. 2016; Kanyama et al. 2018; Osoro et al. 2015). This implies those males are dominating transport sector and perhaps their courage influence occurrence of road traffic accident in the country.

Table 4.1: Gender of the respondent
	Sex
	Frequency
	Percentage

	Male
	80
	76

	Female
	25
	24

	Total
	105
	100


4.2.2 Percentage Distribution of Respondent’s Age

The analysis of age composition of the respondent participation revealed that 20% of them were aged between 20-29 years of age, 46% of them were aged between 30-39, 26% were aged between 40-49 and 8% were aged between 50-59.  The finding of age concurs with finding from studies of road traffic accidents including; Boniface et al, (2016); Chen, (2009) &Adeloye, et al  (2016) that males with age ranging between 30-39 and 40-49 dominate road transport. This implies that road traffic accident is both gender and age oriented.  
Table 4.2: Percentage distribution of respondent’s age
	Age
	Frequency
	Percentage

	20-29
	22
	20

	30-39
	48
	46

	40-49
	27
	26

	50-59
	8
	8

	Total
	105
	100


4.2.3 Education level of Respondent
 Level of education of respondents ranged from primary level of education to first degree. It was revealed that 9.5% of them attained primary education, 75.2% of them had attained Secondary Education, 8.6% of them were Diploma holders and 6.7% of them were degree holders. This implies that the respondents had enough knowledge as far as the study is concerned.
Table 4.3: Percentage distribution of respondent level of education
	Education
	Frequency
	Percentage

	Primary
	10
	9.5

	Secondary
	79
	75.2

	Diploma
	9
	8.6

	Degree
	7
	6.7

	Total
	105
	100


4.3 Testing of Regression Assumption

Shayo (2018) emphasizes on the importance of testing assumption as a means to avoid reaching wrong conclusion. In this study, linearity, homoscedasticity and multicollinearity assumptions were tested. 
4.3.1 Linearity

The study involved linearity test to check whether there was linear relationship among variables. Thu, linearity assumption was checked by using scatter plot of scores; Pall ant (2011), maintained that scatter plot of scores should follow a straight line for the linearity assumption to be met. The findings of this study indicate that title circles follow the straight line. This means that the relationship among variables for this study is linear. Figure 4.1 indicates linearity test. 
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Figure 4.1: Linearity test
Source: Data analysis (2020)
4.3.2 Homoscedasticity
This assumption maintains that variability in scores for variable X should be similar at all values of variable Y. When residuals are not uniformly distributed along the line then heteroscedasticity is demonstrated (Osborne and Waters, 2002). In this study, homoscedasticity assumption was checked by visual analysis of the plot of standardized regression residuals. The study findings revealed that residual values were equally distributed below and above zero on the Y-axis and to the left and right of zero on the scatter plot of X-axis. This means that assumption of homoscedasticity had been met in the study. 
[image: image8.png]n Standardized Residual

Scatterplot

Dependent Variable: Accidents

.

o

° o

o o0 2
o0 &Oo‘%‘f % o
o
0%0°% @ &8P}
0%o0 o 88%
R S
o °
° o000
o
o o
° o
o ° °

Regression Standardized Predicted Value





Figure 4.2: Homoscedasticity test
Source: Data Analysis 2020
4.3.3 Multicollinearity

Multicollinearity occurs when independent variables are highly correlated (Pallant2011). Variance Inflation Factor (VIF) and Tolerance were used in this study to test multicollinearity.  Shiuet al (2005) suggested that values for VIF should be less than 5 and tolerance values should be over 0.1, otherwise multicollinearity could be questioned. Finding for this study indicates that data for this study met the multicollinearity assumption since tolerance values were from 0.677 to 0.966 while VIF values were from 1.035 to 1.478. Table 3 indicates Multicollinearity statistics. 
Table 4.4: Multicollinearity Statistics
	Model
	Collinearity Statistics

	
	Tolerance
	VIF

	1
	(Constant)
	
	

	
	Machine
	.966
	1.035

	
	Human error
	.677
	1.478

	
	Environment
	.695
	1.439

	aDependent variable: Accidents


Source: Data Analysis (2020)
4.4 Findings and Discussion of Factors influencing Road Traffic accidents
This section presents the results of factors influencing road traffic accidents. The model summary, ANOVA test, Model Coefficients and P-values were utilized.
4.4.1 Model Summary

Table 4 represent model summary where has R square is 0.612 equal to 61.2% of the independent variables to influence road traffic accidents the study area. This implies that influence of machine, human errors environment has a chance of 61% to determine occurrence of road traffic accidents. 
Table 4.5: R Square
	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.782a
	.612
	.607
	.200

	a. Predictors: (Constant), Machine, Human Error, Environment


Source: Data analysis (2020)
4.4.2 ANOVA test

ANOVA test was used to assess extent to which collected data fit in the regression model. The model shows that F (Regression df (4), Residual df (82) = 1.691, P = 0. 001. Since the significance value(P) is less than 0.05, this indicates that the regression model is significantly predictor of the factors influencing road traffic accident. Table 5 represent results for ANOVA test. 
Table 4.6: ANOVA Test
	ANOVAb

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	1.486
	4
	.068
	1.691
	.001a

	
	Residual
	3.276
	82
	.040
	
	

	
	Total
	4.762
	104
	
	
	

	a. Predictors: (Constant), Machine, Human Error, Environment

	b. Dependent Variable: Accidents
	
	
	


Source: Data analysis (2020)
4.4.3 Model Coefficient and Significance
It was found out that machine had a positive coefficient and statistically significant at 5% significance level to influence road traffic accidents (β= 0.102, P = 0.015). This implies that a unit increase of machine’s defect is related to 0.015 times increase of road traffic accident. Thus, machine was an important variable to road traffic accident. 
Also, the findings of the study revealed that human errors had a positive coefficient and statistically significant at 5% significance level to influence road traffic accidents (β= 0.039, P= 0.004). This means that a unit increase of human error is associated with 0.004 times increase of road traffic accident. This implies that human error contributes to road traffic accidents.
Furthermore, the study revealed that environment had a positive and statistically significant to influence road traffic accidents (β = 0.022, P = 0.000). This means that a unit increase in environmental challenges will lead to road traffic accident. Table 6 indicates model coefficient. 
Table 4.7: Model Coefficients
	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	1.566
	.266
	
	5.889
	.000

	
	Machine
	.102
	.041
	.251
	2.496
	.015

	
	Human Error
	.039
	.036
	.137
	1.078
	.004

	
	Environment
	.022
	.026
	.124
	.861
	.000

	a. Dependent Variable: Accidents
	
	
	
	


Source: Data analysis (2020)
4.4.4 Relationship between vehicles’ defect and Road Traffic Accidents

The study examined the relationship between machine failure (vehicles’ defects such as failure of different systems found in vehicle including brake, steering, tyre and light) on road traffic accidents. Machine failure shows to have positive and significant relationship with occurrence of RTA in Manyoni district (p=0.015). This is means that increase of vehicles’ defect will increase road traffic accidents. The finding of the study concurs with different studies done in different parts on of the globe (Okafor et al. 2017; Osoro. et al. 2015; Malekela et al. 2015; Jilcha, 2009).  This means that failure of any system of the transport facility causes occurrence of road traffic accidents. Failure of light during night, steering failure and brake failure at any time causes road traffic accidents.
4.4.5 Relationship between Human Errors and Road Traffic Accidents

The study examined on the relationship between human error/mistakes and road traffic accidents. Furthermore, the study divided human causes of road traffic accidents into two; those which are directly associated with drivers and those associated with other road users including pedestrians. 
The findings of the study reveal that there is positive and significant relationship between human error and occurrence of road traffic accidents (p= 0.004). Finding of the study concurs with findings of studies performed in various part of the world especially developing countries (Okafor et al. 2017; Malik, 2017; Ngeleja, 2015; Kimaro et al.2016; Kanyama, et al. 2019; Msese, 2015; Jilcha, 2009; Daniel, 2016; Mohamed, 2013). Human errors include many factors and all those factors are highly affected by human decisions as they are using road.  On the side of the driver is responsible to decide at which speed to drive, judge weather condition, road signs and conditions allow to overtake or not, overloading or not, using alcohol before driving and driving while tiredness and fatigue have been realized. While on the side of other road users including pedestrians and cattle drivers; decides when, where and at what time they could use the road. For instance, a pedestrian might decide crossing road by using not/ identified places for pedestrian.  
4.4.6 Relationship between Environment and Road Traffic Accidents

The study examined the relationship between environment and road traffic accident. Factors such as time (morning, day and night), and relief (mountains/slope, plane and corner areas), were included in the study to study causes of road traffic accidents in Manyoni. 
The results indicate that there is positive and significant relationship between environmental factors and occurrence of road traffic accidents in Manyoni (p = 0.000). This implies that all environmental factors identified (time and relief) in this study cause road traffic accident to occur in Manyoni. In terms of time, there are accidents occurring during morning, daytime and night and on the side of relief, there are road accidents occurring on plane areas, corner and mountain/slope. The finding of the study coincides with different studies performed in various parts of the world (Perres, 2015; Jalilian et al. 2019; Malik et al. 2017; Edward, 1999; Mnzava, 2013; Verster and Fourie, 2018; Eboli and Forcinit, 2020; Lankaran et al. 2018; Kumar and Srinivana, 2016). Occurrence of road traffic accident in plane areas might have direct relationship with over speeding, tire bursting, and wrong overtaking and driver tiredness. While occurrence of road traffic accidents on steep slope can be associated with brake failure, tire bursting and wrong overtaking.  
4.5 Conclusion

This chapter discussed the findings and discussion.  It discussed profile of the respondents, causes of road accidents in three categories; machine defects, human error/mistakes and environments. All categories which carry factors for road traffic accidents in Manyoni have shown positive relationship. 
CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 Introduction

This chapter presents summary, conclusion on the study and recommendations; general and area areas for further studies. It starts with summary of the study before explaining other identified sub parts. 
5.2 Summary

The study focuses to assess factors influencing road traffic accidents in Manyoni specifically on the relationship between machine, human and environment on causing road traffic accidents. The study relied on questionnaires to collect data from 105 sample population comprised of drivers, traffic officers and households living along Manyoni- Singida road and from Manyoni district in Singida Region. Regression analysis has been applied in the study in testing significance relationship of machines failure, human errors and environmental factors and occurrence of road traffic accident Manyoni district.
Road traffic accidents have been studied basing on defects of different systems forming road freights including brake, steering, and lighting system.  The study revealed that there is positive and significance relationship between vehicles systems failure and road traffic accidents. Failure of brake, steering and light systems causes road accidents in Manyoni district. These systems might cause accidents independently or in combination with another.  The former two systems (brake and steering) caused road traffic accident to occur in any time while the later (light) system is highly dominant during night.
On the side of human error/mistake to cause road traffic accidents in Manyoni district. The study had focused on different aspects including error/mistake done by the controllers of road traffic freights and those errors/mistakes caused by other road users including pedestrians and passengers.  Errors/mistakes on the side of those who were responsible for controlling road traffic freights included speeding, fault overtaking, overloading, alcoholism and tiredness were included in the study.  This factor category has shown to have positive and significant relationship with occurrence of road traffic accidents in Manyoni district. Some of the factors in this group are directly linked with personal behaviour. For example, alcoholism and negligence of road traffic regulations, principles and orders. 
The study studied relationship between environment and occurrence of road traffic accidents in Manyoni. Aspect such as time, corner, rain, mountain/slope, slippery area and plane areas were examined in the due course of study. It was revealed that there is positive and significant relationship between identified environment and occurrence of road traffic accidents in Manyoni. 
5.3 Conclusion

Generally, factors influencing road traffic accidents are grouped into three categories; machine defect, human error/mistakes and environment. Each category contributes to the occurrence of road traffic accidents in Tanzania. However, factors associated with human error/mistake are the central most factors for road traffic accidents to occur. 

5.4 Recommendations

The study recommends the following:
5.4.1 General Recommendations

i) Inspection of road traffic freights is important to be done frequently. Focus should be directed on brake system, lighting systems and steering system. This study has revealed that, failure of these systems contributes to the occurrence of road traffic accidents. Facility’ systems need to be checked frequently, however, poor checkups and maintenance might be acting as the sources for machines to cause accidents.
ii) Road safety education should be provided normally to different road users in order to reduce occurrence of road traffic accidents. Education should alert road users on the impact of their decision when using road. Also, education should highlight importance of proper use of road signs placed on various places. 

iii) Improvement of road environment is important to reduce number of accidents in plane, sloped and corner areas. Also, rectification of road signs is important in order to improve.   
5.4.2 Recommendation for Further Studies

The study recommends a number of studies to be conducted for further enrichment of knowledge:  

i) To study social and economic impact of road traffic accidents to community since road accidents continues to take place. Studies on this area will determine economic effect to the community. 
ii) Studying the influence of each factor within categories since not all factors might have same weight in causing road traffic accidents.  The study proposes using different methodology in analysis.
iii) Influence of road traffic signs in controlling road traffic accidents. Consideration to road signs such as pedestrian crossing areas had been realized not to be considered by drivers. This might indicate that further studies need to focus on consideration of all road signs including road lines. 
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APPENDICES
Appendix 1: Questionnaire

My Name is CHRISPIN PETER RWEYUNGA, a student of The Open University of Tanzania. I am conducting a research for academic purpose. Research titled Factors Influencing Road Traffic Accidents in Tanzania. A Case of Manyoni District[as  a requirement of partial fulfilment of Master of Business Administration in Logistics and Transport Management-MBA(L&TM)]. I would like to get your views in assessing factors influencing road accidents.  I guarantee you that all information received will be treated at maximum level of confidentiality; no part of information will be divulged to anyone.
Personal Particulars 

	Name of Respondent (Optional) 
	............................................

	Gender 
	Male                  
Female 

	Age 
	...........................................

	Home 
	...........................................

	Level of Education 
	..........................................


Please tick (√) in number column to indicate your response

Key

1 = Strong disagree, 2 = Disagree, 3 = I don’t know, 4 = Agree, 5 = Strong Agree 

	
	Question
	
	
	
	
	

	SN
	Part 1 Relation between Machine and Accidents
	1
	2
	3
	4
	5

	1
	Brake failure in vehicles cause road traffic frequently
	
	
	
	
	

	2
	Steering failure in vehicles causes road traffic accidents always
	
	
	
	
	

	3
	Tyre bursting always results to road traffic accidents
	
	
	
	
	

	4
	Failure of lighting system always causes road traffic accidents
	
	
	
	
	

	
	Part 2: Relation between Human and Accidents 
	1
	2
	3
	4
	5

	5
	An accident occurs when overtaking
	
	
	
	
	

	6
	Accidents occurs due to over speeding 
	
	
	
	
	

	7
	Over loading cause accidents to occur
	
	
	
	
	

	8
	Road traffic accident occurs to failure to observe traffic signs
	
	
	
	
	

	9
	Road traffic accidents occur since pedestrian do not use prescribed crossing areas.
	
	
	
	
	

	10
	Road traffic accidents occur because animal crosses roads 
	
	
	
	
	

	11
	Road traffic accidents occur because passengers blame low speed
	
	
	
	
	

	12
	Road traffic accidents occur because drivers are tired
	
	
	
	
	

	13
	Road traffic accidents occur when drivers used alcohol
	
	
	
	
	

	
	Part 3 Relation between Environment and Accidents 
	1
	2
	3
	4
	5

	14
	Road traffic accidents occur when it is raining in Manyoni district
	
	
	
	
	

	15
	Road traffic accidents occur on steep sloped area on the road in Manyoni district.
	
	
	
	
	

	16
	Road traffic accidents occur on flat areas of Manyoni district 
	
	
	
	
	

	17
	Road traffic accidents occur on corner areas in Manyoni district. 
	
	
	
	
	

	18
	Turning over of vehicles are common accidents in Manyoni district 
	
	
	
	
	

	19
	Running out of road surface is common in Manyoni district 
	
	
	
	
	

	
	Part 4 Type of Accidents
	1
	2
	3
	4
	5

	20
	Knocking pedestrian is common in Manyoni district 
	
	
	
	
	

	21
	Crashes between vehicle and vehicle is common in Manyoni district
	
	
	
	
	

	22
	Crashes between bus and private car are common in Manyoni district 
	
	
	
	
	

	23
	Crashes between bus and motor cycle are common in Manyoni district 
	
	
	
	
	

	24
	Crashes between lories and buses are common in Manyoni district 
	
	
	
	
	

	25
	Crashes between motor cycles and other vehicles are common in Manyoni district 
	
	
	
	
	

	26
	Road traffic accidents in Manyoni district always involve pedestrian
	
	
	
	
	

	27
	Road traffic accidents in Manyoni involve vehicles and animals 
	
	
	
	
	

	28
	Cyclists are normally involved on road accidents with vehicles in Manyoni district.  
	
	
	
	
	

	30
	Crashes between motorcycle and bicycles are common in  Manyoni District 
	
	
	
	
	


Suggest measures to reduce road traffic accidents in Manyoni district..........................
Thank you for your co-operation
Machine


Brake failure


Steering failure


Tyre bursting


Lighting failure





Human


Overtaking


Over speeding


Overloading


Failure to observe traffic signs


Crossing road out of pedestrian area





Accident


Turnover


Crashing with another


Running out of the road surface


Knocking other road users 





Environment


Weather condition


Slope


Corner


Congested road








