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Introduction

Railway level crossing crashes are one of the most serious safety concerns faced by the rail system in Australia. Approximately 100 level crossing crashes occur between a road vehicle and a train each year and about 8% of these crashes result in deaths. In addition, about 22 pedestrians die each year while crossing railways on public streets. Fatalities at level crossings are only a small proportion of the national road toll but a major contributor to the rail toll.

Recently, however, the significance of level crossing safety has been highlighted. A major trend has recently emerged involving heavy vehicles (trucks) colliding with trains and causing catastrophic damage to those trains and the people on board. In the past 17 months, there were 11 level crossing crashes involving heavy vehicles. Tragically, 17 lives were lost. More than $100 million in damages resulted. These major incidents include the Kerang crash, where 11 lives were lost, and the Lismore crash, where there was one fatality and more than $25 million in damages resulted. 

Whilst cooperation exists between jurisdictions and between road and rail stakeholders on engineering issues, historically there has been very little cooperation between rail and road stakeholders on the behavioural issues of level crossing safety. This has occurred for a number of reasons:

· Level crossing fatalities are the major contributor to the national rail toll, but are a very small contributor to the national road toll, thus creating very different priorities for the rail industry and road safety authorities.  

· Pedestrian fatalities at level crossings are considered part of the rail toll while motor vehicle fatalities at level crossings are considered part of the road toll. This creates a situation where the problem of level crossing safety is artificially split in two. 

· The level crossing environment is the only section of the road system that is not under the complete jurisdiction of road authorities. This creates ambiguity in the responsibilities of stakeholders at level crossings. The maintenance of the road within and the signs at level crossings is the responsibility of rail authorities. In some jurisdictions, even the maintenance responsibility is not clear.

As a result, when seeking to manage third party risk at level crossings, the rail industry finds itself trying to control the behaviour of non-rail entities (vehicles and pedestrians), over which it has no jurisdiction or funding.

This paper will narrate an innovative and cooperative approach initiated by the rail industry with cooperation from State and Territory jurisdictions to improve safety at level crossings in Australia. 

Origins of the National Railway Level Crossing Behavioural Strategy (Behavioural Strategy)

As stated earlier, the management of safety at level crossings falls upon individual jurisdictions and there has been insufficient collaboration between rail and road stakeholders on the behavioural issues of level crossing safety. In the Australian context, national coordination of this action is different due to there being eight separate jurisdictions, namely six States and two Territories. 

The Australian Constitution of 1901 established a federal system of government. Under this system, law making powers are distributed between a national government (the Commonwealth) and the States. Under this system, management of safety at level crossings falls upon individual jurisdictions. Each State and Territory has its own Level Crossing Safety Steering Committee to manage initiatives such as level crossing infrastructure upgrades and development and delivery of road user education programs. 

In response to major level crossing crashes of different types across Australia and the difficulty of the issue, the Australian Transport Council (ATC – all States, Territories and Commonwealth Transport Ministers), approved the National Railway Level Crossing Safety Strategy (the Strategy) in 2003 to address the complex road and pedestrian interface safety issues at level crossings. The objective of the Strategy is to reduce the number, cost and trauma of crashes between trains and any road users by the most cost-effective means. The Strategy covers a wide range of issues from train conspicuity, site assessment, prioritisation and treatment, education and information to various stakeholders, funding, and rail industry involvement. The issues are addressed by many specific actions detailed in the National Level Crossing Action Plan (the Action Plan). 

In 2003, the ATC formed the Australian Rail Crossing Strategy Implementation Group (ARCSIG) to oversee activities of the Action Plan under the Strategy. ARCSIG was established as a dual-modal (road and rail) sub-committee and its membership represents a cross-section of key government and industry stakeholders involved in the management of level crossings. This management encompasses railway level crossing safety, rail infrastructure and level crossing policy. A senior representative from the Australasian Railway Association (ARA) represents the rail industry in this forum. 

As part of its work program under the Strategy, ARCSIG identified the need for awareness and education programs for stakeholders. The rail industry, through the ARA, agreed to lead this development with assistance from relevant government authorities, and initially focused on the Operation Lifesaver programs delivered in North America. Unfortunately, the initial approach to State Government Transport Ministers by the rail industry was unsuccessful in gaining support. With a change in ARA management, a new approach was adopted. 

On re-examination of its approach, the ARA observed that the issue was one in which a unique Australian solution was called for. Given that an outcome was needed quickly, there was insufficient time or support to develop a volunteer based program, although such a mechanism could well find its place in a future setting. Therefore, an approach was considered whereby rail would seek to influence the elements of Government which managed road user safety at level crossings, namely the various State and Territory Government Road Safety Agencies. 

The ARA determined the next step was to form a working group to provide guidance about how best to achieve this outcome. The group comprised relatively senior level representatives of the Commonwealth Government (Transport Policy) and State Government (both road and rail transport policy, and road safety program manager). As the first step in planning, it was decided to convene a national workshop to engage key stakeholders to both inform them and gain their support, but also to provide guidance on the optimal way forward to establish a national level crossing behavioural program. 

In April 2005 the ARA convened the initial Australasian Rail Level Crossing Behavioural Workshop, engaging a wide variety of stakeholders from around Australia and New Zealand. Each jurisdiction detailed its activities associated with level crossing safety, both engineering and behavioural, to the participants. Small groups then developed ideas to be considered in creating a coordinated national approach to road user behaviour at level crossings.  

The workshop reflected strong stakeholder support, interest and keenness to address this increasingly urgent matter. A clear outcome of the workshop was the need for high level coordination of level crossing issues, and the working group outputs formed the basis for the development of the Behavioural Strategy.

The Working Group then investigated methodologies used by Direction 2006, a special government-industry initiative devoted to reducing crossing collisions in Canada. The Working Group found that these mechanisms are highly effective and could potentially be adopted in principle in Australia. These mechanisms include: 

· Partnership between all levels of government, railway companies, public safety organisations, police, unions and community groups.

· Utilisation of existing road safety mechanisms to develop, deliver and evaluate education programs at a community level. 

The Proposal 

Subsequent to the study into Direction 2006 operations, the Working Group developed the Behavioural Strategy proposal for approval by the ATC in May 2006. 

This proposal sets out ways to contribute to the reduction of crashes and fatalities at railway level crossings across Australia through the efficient delivery of consistent education and enforcement programs aimed at modifying vehicle driver and pedestrian behaviour.

The proposal was endorsed by senior Government road and rail agencies and then by the ATC in June 2006. Whilst approval was sought for five years, the ATC only approved the proposal for 2 years i.e. completing by 20 June 2008. 

The Behavioural Strategy establishes a partnership between industry, government, road and rail stakeholders to develop education and enforcement programs through the Railway Level Crossing Behavioural Coordination Group (BCG). This Group oversees the development, delivery and evaluation of the projects and research that will guide the programs. 

The BCG is comprised of senior representatives from road safety agencies in all jurisdictions, senior rail safety regulator representatives from New South Wales and Victoria, a senior representative from the Australasian Traffic Policing Forum
 and a senior representative from the ARA on behalf of rail industry.

Programs are being delivered on annual budget of $400,000 of which $120,000 is contributed by the rail industry and $280,000 total drawn from all the States and Territories. 

The mechanisms set out by the Behavioural Strategy have benefits for all stakeholders involved in level crossing safety:

· A strategy focusing on behavioural programs, in addition to engineering solutions, will improve safety at railway level crossings. Engineering measures have been the major approach employed to address railway level crossing safety, however these measures are expensive. Behavioural programs can advance safety at all railway level crossings for a small proportion of the cost via educating and creating an awareness of safe behaviours, as well as enforcement to communicate the need for personal responsibility for action.
· A consistent approach between jurisdictions will create efficiency gains i.e. the impact of the messages will be greater when the same messages are delivered across Australia. In addition, the programs will be based on better research and will be better targeted, resulting in the most cost effective outcomes. 
· A collaborative development of programs will lower costs for individual organisations. Each jurisdiction will achieve better value for money if programs are developed nationally, since by producing larger quantities of materials, the economy of scale will come into effect, allowing a lower unit price. Instead of funding the entire development of a program, each jurisdiction will contribute only a portion. 
· The community awareness and education elements of the Behavioural Strategy will be delivered through the existing community road safety mechanisms within each jurisdiction, which means that messages will be delivered to local communities. Since these mechanisms are already in place in most jurisdictions, this approach is more cost effective and less resource intensive, as well as highly practical and sustainable. 
Key deliverables of the BCG 

Key deliverables of the Behavioural Strategy are: 

· National Road Users Survey to assess community attitudes and beliefs towards railway level crossing safety

· Targeted Education and Enforcement Exemplar Project in Victoria and the Northern Territory, including a heavy vehicle focus 

· Inventory of existing safety behavioural programs being developed and delivered across Australia and overseas

· National Workshop to provide information to stakeholders and develop specific programs

· Level crossing safety webpage – a one-stop shop webpage containing relevant information on level crossing safety and behavioural initiatives

· In Year Two (07-08), the development of content for an advertising campaign, a community education program and an enforcement program. These initiatives will be influenced by the outcomes of the projects being undertaken in Year One and available funding. 

This paper will focus specifically on the National Road Users Survey and the Targeted Education and Enforcement Pilot project. 

Evaluation

Each behavioural program will incorporate pre and post implementation evaluations to determine its effectiveness. This will ensure there will be continuous improvement as the Behavioural Strategy progresses.  

Observations

Strategic Alliances and Partnerships 

The Behavioural Strategy advocates a partnership approach between industry, government, road, rail and the police, for the development and delivery of behavioural programs addressing railway level crossing safety, with stakeholders managing those aspects best suited to their competencies. By working in partnerships, the expertise of each stakeholder can be drawn upon as necessary, allowing the development and delivery of better programs. The effectiveness of approaching level crossing safety in this partnership manner has been demonstrated through the success of the Canadian ‘Direction 2006’ program. 

The Place for Behavioural Programs to Improve Safety at Level Crossings 

Level crossing safety is an issue across Australia. Level crossings are located all over the rail network in each jurisdiction and crashes can occur anywhere. Engineering solutions such as boom gates and flashing lights influence road users at individual crossings, but their effectiveness is limited to both the physical properties (booms are likely to prevent access due to the physical barrier) and the acceptance of the road user. Ideal engineering solutions are grade separation, but at an estimated cost of billions of dollars; this is not seen as a reasonably likely outcome. 

However, behavioural programs have the potential to influence road user behaviour across the whole population, at a fraction of the cost of the engineering solutions. This can be achieved by both educating and creating awareness of safe behaviours, as well as enforcement to communicate the need for personal responsibility for action. 

Due to the significance of unintended driver error as a major causal factor in fatal level crossing crashes, it is anticipated that behavioural programs aimed at level crossing safety have the potential to achieve a greater improvement in safety in the short to medium term across the national rail network than other road safety programs related to infrastructure upgrades which are targeted at relatively small numbers of crossings each year. 

Innovative Work Programs 

National Road Users Survey (National Survey)

A major early project of the Behavioural Strategy is to conduct a National Survey into community attitudes, beliefs and behaviour at railway level crossings. The National Survey will serve two purposes:

1. Guide the development of a priority list of issues and messages for the media and education projects.

2. Serve as the initial baseline measurement of public understanding and awareness of railway level crossing issues and safety.

This project reflects the advantage of a “national effort”. By participating in the development of the National Survey, each jurisdiction will achieve better value for money. Instead of funding the entire development of a survey, they will contribute only a portion and achieve a greater outcome.

In February 2007, the BCG commenced work on the National Survey which involves qualitative and quantitative research in both metro and rural areas and also addresses the needs of the disabled community. To date, whilst some jurisdictions have undertaken surveys, these have only been of a limited nature. In some cases, no surveys or evaluation has been conducted. 

The qualitative research is key to building an understanding of community attitudes and behaviours toward railway crossings and in developing a questionnaire of high quality for the quantitative survey. The quantitative survey will be conducted amongst a nation-wide sample of 4,400 Australians aged 17 years and over. 

At present, the BCG has completed the qualitative phase of the survey which comprised three 90 minute focus groups and 25 one hour in-depth telephone and face to face interviews in Queensland, New South Wales and Victoria. The in-depth telephone and face to face interviews included truck drivers, the disabled (vision-impaired, paraplegic, and hearing-impaired) as well as those who are deemed "at risk" with railway level crossings, namely those aged between 17-25 years and those aged over 60 years. 

Topics covered in the qualitative sessions included:

· perceptions of risk, attitudes and reasons for unsafe driving, and examples of risky behaviour;

· appropriate punishments and identification of regulatory organisations and policies;

· ideas for improving railway level crossings; and 

· safety message receptivity. 

Findings of the Qualitative Survey 

· Young people are most often mentioned as the main at-risk population at level crossings. Peer pressure, alcohol and drug use, stupidity, invincibility and impressing others all converge to increase the danger of level crossings for them. An effective safety education strategy could be based on peer testimonials and how lives are affected by unsafe behaviour, accidents and injuries. 
· Respondents did not expect the government, councils, rail and road management to be solely responsible for safety at level crossings – drivers and the public have a contribution to make as well. There was recognition that passive crossings (those without active warnings) are more common in rural and remote areas.  People agreed they were more likely to exercise greater caution and alertness at these passive crossings because the responsibility for safety is up to them.  However, greater self-reliance may be a risk factor if this behaviour is transferred to crossings with active warnings (relying on self, not extrinsic information).
· Participants welcomed additional safety measures such as surveillance cameras, rumble strips, advanced warning signs, fluorescent signs with flashing lights, and longer boom gates.

· The human inclination to be impatient at level crossings is viewed as a safety hazard. Participants often mentioned seeing or doing U-Turns while waiting or approaching a queue at a railway level crossing, with the intention of going to an underpass or overpass further down the track.
· People had clear and specific recall of level crossings and the environment in which they were located.  The detail of recall and their own unique experience is suggestive of an “eidetic imagery” or photographic memory.  Level crossings are perceived as individual experiences, not generic places. Media messages may be more effective if they are as specific as recall. There was strong support to start educating children in schools to have a focus on level crossing safety. The advertising techniques of using both “shock scenes” and “testimonials” from people involved in level crossing accidents was deemed to be an effective way of presenting a safety message. 

· Technology and modern trains can affect people’s safety and their perceptual abilities. Trains were described as having their own speed and space. Most believed they could not accurately judge the speed of a train, especially if it was viewed from head-on (side-on possibly easier).  Perceptual illusions may stem from lack of frequent exposure to big objects like trains and their speed. The use of portable music players or loud car stereos was seen as compounding the risk at level crossings, especially if there were no boom gates and just lights and bells. The sound of modern trains travels more sideways than forwards, which means it is difficult to judge the speed of the trains.

The BCG has now commenced the next stage of the survey, the quantitative study which comprises 4,400 telephone interviews to be conducted amongst a representative nation-wide sample of Australians aged 17 year and over. The population will be divided into groups, or strata, with sampling then occurring within each stratum. The stratifying samples are:

· State and Territory

· Regional (urban, urban fringe, regional/rural and remote)

The qualitative survey will over sample regional/rural and remote respondents. The sampling frame would take the form of a random selection from the electronic White Pages telephone directory. Interviewing quotas will then be set by age and sex. Results will be post-weighted according to the most recent Australian Bureau of Statistics population figures to ensure representativeness of the sample. 

It is expected that the survey will be finalised by the end of November 2007. Once the project is completed, two reports will be made available; a National report which will demonstrate the findings at a national level and a State-based report which will provide information specifically related to each jurisdiction

It is expected that the survey will provide the first national benchmark of road user behaviour as a basis for development of road user behavioural programs in 2007/8.

Targeted Education and Enforcement Project (Victoria and Northern Territory)
The objective of the Targeted Education and Enforcement Project is to develop guidelines for effective, practical and sustainable enforcement programs and associated community education programs at level crossings, for use across all jurisdictions. Key stakeholders of the project are governments, railway companies, transport safety organisations, police and community road safety councils.

The project, which will be conducted in Victoria, consists of the following key components:

· A review of existing research literature to establish best practice and the efficacy of past and present enforcement and associated education or awareness programs, both nationally and internationally.

· Establishment of the trial parameters and how the trial will be conducted including options for enforcement and any associated education or awareness activities. Identification of all technological requirements, resource issues and other cost/benefit factors. 

· Data Collection to assessment of compliance rates (before and after the trials). 

· Conduct of the trials: the trials comprise awareness and education programs and enforcement activities at a community level. The trial will be carried out at four different crossings, one controlled with boom gates and lights where there is a problem with stopping on the crossing, one with flashing lights where there is a problem with stopping at the lights, one where there is a Stop sign, and one where there is a Give Way sign.  There is also a control site for each crossing.  

· Evaluation

Consultation with key stakeholder groups such as railway companies, community road safety councils and police will be carried out throughout the process to identify their position/s and determine their requirements.  This is to ensure all issues are identified and a management strategy can be implemented. 

When a similar trial in the different environment of the Northern Territory was considered, it became apparent that a different approach was called for. The project team became aware that there is a level crossing procedure between a rail company and mining company that has produced mutually beneficial results in the compliance of driver behaviour at the Ban Ban Springs (Fountain Head Rd) and Brocks Creek Access Road level crossings. The procedure includes data collection and company-based enforcement. The project team will examine the existing data, conduct statistical analyses and prepare a report. In addition, the project team will examine the processes used in the current procedure to serve as a “case study” which demonstrates how companies might change the behaviour of their own employees/contractors where level crossings are involved. 

The project commenced in July 2007 and it is expected that the project will be completed by the end of January 2008.

Observations
Existing Road Safety Mechanisms 

The community awareness and education component of the targeted education and enforcement pilot will be delivered using the existing community road safety mechanisms. 

Advantages of this methodology are as follows:

· The messages are delivered to local communities since each Community Road Safety Council comprises representatives from road user groups, local police, the community road safety office and other communities groups.

· Less resource intensive since by using these mechanisms, new delivery methodologies need not be developed. 

· More cost effective since the program is being delivered through an existing channel. Most Community Road Safety Councils have good contact with local media. 

· Local communities are well informed about the initiative and a sense of community responsibility for safer road user behaviour is created 

· Highly practical and sustainable since these mechanisms are already in place in most jurisdictions. 

The Way Forward 

Whilst acknowledging the efforts of the ARCSIG as an initial governance model to coordinate national level crossing initiatives, ARCSIG was not provided with the necessary level of senior government support. Furthermore, ARCSIG was not funded to execute significant level crossing programs, relying on existing funds provided by separate jurisdictions. Finally, ARCSIG did not incorporate a strong representation of road management agencies. 

The ARA perceives that the BCG governance and management approach is more responsive to the urgent need to ensure national level crossing safety continues to improve. Hence, the ARA has proposed to all Australian Governments the establishment of a new management group to manage a wider span of national level crossing safety issues using model similar to that of the BCG. The proposal is under consideration. This Group would be titled the Australian Level Crossing Action Group (ALCAG) and would be tasked to develop and manage a re-vamped Strategy, valid for five years (2008/9 – 2013/4). 

The proposed new five year Strategy would incorporate all the key issues currently addressed by ARCSIG, as well as the other major aspects of managing level crossings effectively including technology, research, evaluation, data and standards. The ALCAG would be tasked with the delivery of the Strategy, and in the first instance would need to develop a work plan and timeline for the first two years. It is envisaged that ALCAG would:

· Manage and coordinate existing national projects (from the current ARCSIG) 

· Manage and coordinate new national projects under the proposed new ATC Strategy, including technology (Intelligent Transport Systems) adoption, research tasking, evaluation of state programs, input to standards and data collection and reporting

· Facilitate the sharing of existing resources and intellectual property 

· Provide a forum for information sharing

· Integrate both rail and road interests for government and industry 

· Link closely with State Level Crossing Committees

Currently the ARA is working in collaboration with nominated senior representatives from road safety authorities to develop a proposal for ALCAG. 

Summary 
Level crossing safety is one of the most serious safety issues faced by the rail industry in Australia. Management of safety at level crossings falls upon individual jurisdictions. Each jurisdiction manages their own initiatives such as level crossing infrastructure upgrades and development and delivery of road user education programs. Whilst cooperation exists between jurisdictions and between road and rail stakeholders on engineering issues, historically there has been very little cooperation between rail and road stakeholders on the behavioural issues of level crossing safety. The Australian rail industry initiated the National Behavioural Strategy in partnership with other stakeholders such as Government and enforcement agencies to better address road user behaviour around level crossings. As narrated earlier in the paper, industry, Government, road, rail and the police are working in partnership on the development and delivery of behavioural programs addressing railway level crossing safety, with stakeholders managing those aspects best suited to their competencies. By working in partnership, the expertise of each stakeholder can be drawn upon as necessary, allowing the development and delivery of better programs. 

Engineering solutions have typically been the means used to improve railway level crossing safety, however these solutions are costly. Behavioural programs offer an opportunity to improve safety at all railway level crossings for a fraction of the cost via educating and creating an awareness of safe behaviours, as well as enforcement to communicate the need for personal responsibility for action. By developing the above programs nationally, each jurisdiction will achieve better value for money since instead of funding the entire development of a program, they will contribute only a portion; and by producing larger quantities of materials, the economy of scale will come into effect, allowing a lower unit price. Moreover, the same message will be delivered across Australia, hence the impact of the messages will be greater through increased public awareness. The programs will be based on better research and will be better targeted, resulting in the most cost effective outcomes.

Furthermore, the community awareness and education component of the Behavioural Strategy will be delivered using the existing community road safety mechanisms within each jurisdiction, which means that messages will be delivered to local communities. This approach is less resource intensive and more cost effective, as well as highly practical and sustainable, since these mechanisms are already in place in most jurisdictions. 

The Behavioural Strategy marks a promising new level of commitment and cooperation from relevant bodies such as road safety authorities and enforcement agencies. It is a positive step towards better management of level crossing safety in Australia. 
� Australian railways do not have dedicated policing services able to enforce road user behaviour. 





Page 11 of 14

