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Chapter 6
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6.1: Summary of the Findings

Frequencies of road traffic accidents and casualties in Bangladesh have been growing steadily in recent years, particularly in terms of fatal accidents and fatalities. (However, rates have dropped). For better understanding of patterns of frequencies and rates of traffic accidents with casualties, a statistical analysis has been conducted for accidents with casualties. This analysis is also conducted for determination to what extent traffic accidents and casualties are related, or whether these are prejudiced by different attributes/ locations. The findings from this study will aid the road users and policy-makers to better understand the issues associated with traffic accidents and casualties.

In this thesis, the relationship between accidents and casualties (by locations, attributes, ages, genders, time and involved vehicles) are examined by exploring, analysing and modelling. The association between locations’ populations/ population densities and their traffic accident rates are also examined as a comparison for urban and rural localities; for national highways, regional highways, city roads, feeder roads and rural roads; for divisions/ cities and for districts/ cities. Again, the association between locations’ populations/ population densities and their casualty rates are also examined as a comparison for ages and genders; for ages and alcohol-drinking; for ages and helmet-wearing. The interactions were also explored, analysed and modelled.

To identify the locations/ attributes associated with frequencies and rates of traffic accidents with casualties in Bangladesh, an extensive review of the relevant literature is conducted. This review detected to what extent traffic accidents and casualties are associated with attribute levels and location levels. To validate the findings from literature review, an analysis of traffic accidents and casualties data covering the whole Bangladesh, is examined. The analysis has identified significant characteristics with locations and attributes associated with traffic accident and casualty rates.

Traffic casualties, however, only occur when the casualties are involved in a traffic accident. In this thesis, the relationship between various locations/ attributes and traffic accidents with casualties are also analysed. By identifying that traffic accidents and casualties may be influenced by different locations/ attributes, measures can be taken to reduce it effectively by targeting resources accordingly. 

The current statistical analysis has disclosed that frequencies and rates of traffic accidents with casualties are higher in cities/ urban road environments compared to non-cities (divisions or districts)/ rural road environments. The effects of population density of location in which accidents and casualties lived, is also analysed. 

The effects of the interactions between locations and attributes on frequencies and rates of traffic accidents with casualties are also examined. For the majority of road user groups, these are similar for those living in urban and rural localities. These tend to be significantly higher for individual living in cities and urban localities tend to have significantly higher these than in rural localities.

Traffic accident-casualty rates involvements are examined and analysed based on area characteristics provided at location (division/ city, district/ city, locality and roads) levels. Results of the analysis (applying different regression techniques) indicate that accident involvement is associated with location characteristics.

Rates (per 10,000 people) of road traffic accidents with casualties are significantly higher in the cities of Dhaka and Rajshahi. Except these two cities, Narayanganj, Feni, Madaripur, Munshiganj, Faridpur, Sylhet, Gopalganj, Narsingdi, Gazipur, Manikganj and Rajbari are highly affected by rates of KSI accidents with casualties. Rates of KSI/ fatal accidents with casualties are higher in cities than in non-cities. Fatal accident rates are higher in urban than in rural, although rural road environments have higher frequencies of accidents than that in urban. National highways and City roads account higher accidents than any other road class. 
‘Fatal hitting pedestrian accidents’ and ‘fatal tee junction accidents’ are main types of collision and junction respectively. Dhaka City, Rajshahi City, Dhaka division, Chittagong city and Sylhet division are highly exaggerated by the rates of fatal hit pedestrian type accidents. Also the four cities as Rajshahi, Dhaka, Chittagong and Khulna are highly exaggerated by the rates of fatal tee junction type accidents. Fatal accidents are lower ‘at junction’ than ‘not at junction’. Morning and late-night have the highest and the lowest accidents respectively. Fatal accidents are higher on Sunday, Friday and Thursday. Fatal accidents are higher on January, March, April, May and December.

Pedestrians are by far the highest casualty type represented in killed or seriously injured casualties followed by drivers and passengers in head on incidents. Pedestrians seem to be particularly vulnerable on national highways which connect cities. Frequencies of males’ fatalities are about 2.5 times more than females. Motorcyclists without helmet wearing have higher frequencies of fatalities than with helmet wearing. 
The main vehicles involved are trucks and buses, which are often over represented in roll over accidents. For one vehicle per accident, only the motorised vehicles as buses, heavy trucks, minibuses, microbuses and tempos are highly involved. On the other side, the both motorised and non-motorised vehicles as heavy trucks, buses, rickshaws, motorcycles and bicycles are highly involved.  
As the statistical analysis is based on government data, it may differ if any body analyses the data getting from other sources. Additional research is required to determine how generalisable these findings are. Another issue for consideration is the level of change affecting many aspects associated with traffic accident and casualty rates. Vehicle levels are being increased with time. Technological and engineering advances, in terms of vehicle design and road network, are also evident. Travel patterns don’t remain constant. Other studies with limited objectives and narrow scope and those conducted even relatively recently, may not be robust enough to identify attributes/ locations associated with traffic accident and casualty rates in Bangladesh today. In this thesis, a broad range of issues are systematically examined and important findings are prepared to ensure that policy-makers have access to the critical information they require, this area of research needs to be continued. 

6.2: Limitations
Databases are constructed in MS Excel, SPPS and SAS using the raw tabular data of traffic accidents, casualties and involved vehicles collected from Bangladesh Government publications by Bangladesh Road Transport Authority (BRTA). Mainly KSI data were considered. As the KSI data were not available in everywhere, instead of KSI, fatal data were used where the serious and slight injured data were together.

The presence of reliability of data can be trusted as the only government publication data but the traffic accident and casualty rates tend to be under reported and also hard to know the reasons for accidents using the database only. 

6.3: Conclusion

The findings from this study may appear to be different from those previously found in terms of traffic accidents and casualties. Considering frequencies and rates of traffic accidents and casualties, the individual characteristics and location characteristics are identified as being associated with these. The influence of locations and attitudes on traffic accidents with casualties has yet to be fully researched. This would involve gathering information from traffic accidents and casualties to determine to what effect their locations and attitudes influence the rates. In terms of efficiently targeting resources to reduce traffic accident and casualty rates in Bangladesh, the lack of influence of location characteristics is important. As individuals from non-cities/ rural localities don’t appear to have a higher rates than those living in cities/ urban localities, there would be no benefit from targeting such individuals with remedial measures.

Therefore, policies aimed at reducing traffic accident and casualty rates should be applied with caution. For traffic accidents and casualties, remedial measures should be targeted from both individual- level and location- level. It should be felt that we are behind the point of being able to encourage people to voluntarily change their travelling habits on an individual basis and responsibility for improving the Bangladeshi road safety recorded can only come through more centralised policies aims at establishing suitable transport alternatives and practical travel plan.
6.4: Contribution to knowledge

The findings from this study will aid the policy-makers to better understand the issues associated with road traffic accidents and casualties in Bangladesh and will assist them to take steps to reduce the traffic accidents and casualties. This thesis will also contribute to accumulate knowledge in other developing countries worldwide. From this information is provided which will help to combat traffic accidents throughout the developing world. It is hoped that recommendations can be made to policy which would improve the lives of those in Bangladesh and will be generalisable to other developing countries.
Another contribution is that it has been demonstrated that data can be extracted from tables and used to build models of accident involvement. A series of Poisson regression models were developed from which factors influencing accident and casualty involvement can be determined and importantly the interactions between them.

6.5: Recommendation

As this thesis is the first statistical analysis of road traffic accidents and casualties in Bangladesh, more and deep analysis is recommended for future researchers to find out ways for reduction of traffic accidents and casualties. Road Safety Initiatives, argue the need for safer roads, safer vehicles and safer people. The policy-makers may decide for reduction of traffic accidents and casualties following this thesis. Some proposed recommendations are as follows:

· Improve the planning, management and co-ordination of road safety and reduce the traffic accidents and casualties by implementation of adequately resourced national and district multi-sectoral road safety plan under the guidance of the National Road Safety Council with monitoring by BRTA.

· Get better traffic accident and casualty data system and establish an accurate and comprehensive national accident and casualty database, to ensure that the data are disseminated by used to identify problems and design remedial measures.

· Develop the road safety engineering and prevent the traffic accidents and casualties through safety conscious planning, design, construction and maintenance of roads and improve hazardous locations using low-cost engineering measures.

· Look up the road and traffic legislation; and revise and precise the traffic legislation promoting road user compliance with regulations intended to maintain a safe and efficient traffic flow.

· Apply traffic enforcement and develop a more effective and efficient traffic police capable of instilling safer road user attitudes and behaviour through the use of modern training, increased mobility, equipment and expanded powers.

· Update the driver training and testing; and Improve road safety by ensuring minimum standards for driver competence through improved driver training and testing procedures.

· Alter the vehicle safety and improve the road worthiness of vehicles using Bangladesh’s roads by ensuring that minimum safety standards are met.

· Implement the road safety education and publicity programmes in order to improve the knowledge, attitudes and behaviour of all road users, through a combination of formal education, non-formal education, adult programmes and mass communication.

6.6: Further Research

The road traffic accidents with casualties’ involvement should be examined, through survey gathering information from Bangladesh-resident drivers. In addition, a series of focus groups should be carried out to compliment the quantitative analysis. The focus groups should be conducted to verify the reliability of survey responses and provide detailed information about road safety issues in locations. Information provided by focus groups, will validate the responses providing in survey; and will establish if there are any geographic variation in driving of vehicle drivers in Bangladesh. It will therefore be appropriate to analyse the influence of geographic factors on drivers’ accident risks, by analysing the spatial information provided in survey and accident involvement data reported by the respondents. The survey data will also be analysed in terms of traffic accident and casualty rates. It will need to conduct an observational study in cities (e.g., Rajshahi) by videoing vehicle and pedestrian movement at and around three know areas of high risk in city over a time period; to conduct structured interviews using a questionnaire for bus and truck drivers to determine attitudes to road safety; to conduct structured interviews using a questionnaire of rural and urban resided people about their attitudes to pedestrian and bus travel in regards of safety; to conduct unstructured interviews of Proprietors/ Managers of bus and road haulage companies about organisational attitudes to safety; to conduct unstructured interviews by police superintendents.
The further research should add to knowledge and to explain why there are higher accident risks among pedestrians on national highways; why rates of KSI accidents and casualties in Rajshahi city are so high; and why there is so much accident involvement of buses and trucks. 
There is a necessity for further research into possible methods for changing the attitudes of different road users. Issues relating to mobility, access and safety, have become clear from the review of work conducted unless those attitudes, which may be deep-rooted, are changed. Therefore, the effectiveness of engineering, legal and educational institute will be seriously constrained. This work would be based on case studies and involves Psychologists, Sociologists, Statisticians and Econometricians.
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