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[bookmark: _Toc528251719][bookmark: _Toc532483059]Preface
The 2017 Safety Report sets out the level and development of Swedish railway safety during the year. The report describes the outcome of the number of accidents and risk events in the railway system and the safety activities carried out by private and public operators. The report is based on the accident and near-accident reports submitted to the Swedish Transport Agency on a regular basis by telephone, together with the written safety reports submitted from railway undertakings and infrastructure managers annually to the regulator. Where an operator’s own follow-up, investigations or research can be used to provide a clearer picture of the level of safety, these are also used.
The content of the report complies with the requirements set out in Regulation (EU) 2016/798 of the European Parliament and of the Council. The report is to be submitted to the Government and the European Union Agency for Railways (ERA) by 30 September each year.

Norrköping, September 2018

Jonas Bjelfvenstam
Director-General
[bookmark: _Toc528251720][bookmark: _Toc532483060]Summary
There continues to be a high level of safety within the Swedish railway system. This is the assessment of the Swedish Transport Agency based on Sweden meeting the targets in 2017 laid down by the European Commission for measuring railway safety, according to our own preliminary calculation. The targets are measured and followed up via an injury index calculated in respect of the following risk groups: society, unauthorised persons, level crossing users, passengers, employees and others. In addition to follow-up through official injury indices and national official statistics, supplementary indicators can be used to provide a more comprehensive and detailed picture of safety trends. We make an overall assessment of safety trends based on safety indicators, reported safety measures, oversight and available investigations; see table below.

	Risk category
	European safety targets
	Compliance rate (2017 outcomes)
	Supplementary indicators 
(number)
	Assessment of safety trends

	Society
	Injury index (= Number of deaths caused by accidents + (0.1 x Number of serious injuries resulting from accidents)
	Yes
(15.2)
	 
	Some indication of improvement.

	
	Must be below 25.7 for the entire railway system
	
	
	

	Unauthorised persons on railway premises
	The injury index in respect of unauthorised persons present in the railway area must be below 14.4
	Yes
(10.2)
	Suicide and attempted suicide (Swedish Transport Agency)
	Some indication of improvement in respect of suicide and attempted suicide.

	
	
	
	Near misses and accidents from taking shortcuts (Swedish Transport Agency)
	

	
	
	
	Delay hours due to unauthorised access on track (Swedish Transport Administration)
	

	Level crossing users
	Injury index in respect of level crossing users must be below 9.7
	Yes
(4.6)
	Near misses and accidents at level crossings
	No indication of change.

	
	
	
	Level crossings according to common safety indicators (CSI)
	

	Passengers
	Injury index in respect of train passengers must be below 0.5
	Yes
(0.0)
	Train collisions and near misses (Swedish Transport Agency)
	Some indication of improvement in respect of train derailments. No indication of change in train collisions.

	
	
	
	Train derailments (Swedish Transport Agency)
	

	
	
	
	Unauthorised SPAD (signal passed at danger) (CSI)
	

	
	
	
	Unauthorised SPAD type A (National SPAD Group)
	

	
	
	
	Track geometry and broken rail (CSI)
	

	
	
	
	Fires and emissions (Swedish Transport Agency)
	

	Employees
	Injury index in respect of employees and contractors must be below 0.5
	Yes
(0.2)
	Collisions with persons and near misses when working in a rail environment (Swedish Transport Agency)
	No indication of change.

	
	
	
	Shunting accidents and near misses (Swedish Transport Agency)
	

	
	
	
	Accidents at work that have resulted in sick leave (Swedish Work Environment Authority)
	

	Others
	Injury index in respect of other persons must be below 2.2
	Yes
(0.2)
	 
	No assessment is made for this category.

	
	
	
	
	


Although Sweden achieved all the targets, we recognise there is room for improvement. Unauthorised track access and level crossing accidents continue to account for the largest share of deaths from railway accidents. We note here that some other European countries have made more progress than Sweden in reducing injuries. While rail remains safe compared to road transport, we also recognise that the gap – in terms of the number of deaths measured in kilometres travelled – has narrowed between these modes of transport over the past 15 years. Another area where improvement is possible is accidents in connection with work on the tracks. Here, we see scope for reducing the number of near misses through better planning and correct execution of safeguarding and using train lookouts.
One area Sweden has chosen to focus on in reducing the number of deaths is prevention of track suicides. The number of successful suicide attempts fell sharply in 2017 compared to the previous two years. This is a positive outcome, but at this stage it is unclear whether this is the result of safety measures or for other reasons. Data spanning a number of years will be needed to see whether it is possible to rule out the reduction being due to a general reduction or environmental factors.
Besides reducing the total number of injuries, the railway system should be designed to prevent catastrophic accidents. No such accidents involving injuries to multiple passengers were reported in 2017. Also with regard to near misses, we recognise that, from a longer-range perspective, there has been a reduction in the number of serious train derailments, from a low to an even lower level. This could be related to the fact that we have also seen a decrease in track geometry errors identified during inspections from 2014 to 2017 (both years inclusive).
In 2017, cooperation continued between the industry and the Swedish Transport Administration to reduce the risk of train collisions by having analysed and prevented signals passed at danger (SPADs). Nevertheless, data received by the Swedish Transport Agency from operators, and the industry’s own compilation, do not show any general decrease in the number of SPADs in 2017 compared to 2016. In this context, it should be mentioned that it is difficult to analyse trends in this area due to variations in the quality of the data year on year. For that reason, we take the view that the jury is still out as regards the effect of ongoing collision risk mitigation efforts.
Safety culture continues to feature in our activities in 2017. Railway accident investigations published during the year by the Swedish Accident Investigation Authority show that serious accidents are often preceded by a degree of uncertainty at the level of operational staff, with staff facing a decision to notify, suspend operation or make more restrictive operational choices. The Swedish Transport Agency interprets opportunity and support for staff always to put safety first as a key component of safety culture when faced with a choice between extra prudence or efficiency. With this in mind, we carried out inspections and conducted conferences on the topic of safety culture in 2017. Industry feedback was positive.
Analysis of the number of accidents and near misses is very much focused on operational aspects such as skills, technology and organisation, but the analysis of these aspects must be interpreted through the eyes of prevailing societal conditions. Particular societal changes that may prove challenging in terms of railway safety in the years ahead may be expected to include continuing growth in train traffic, concurrent with more intensive work on the tracks. Even though Sweden has not witnessed major rail disasters during 2017 – or for a number of years prior – we cannot take this for granted, because the prerequisites for disaster risk can change rapidly.
[bookmark: _Toc525022203][bookmark: _Toc532483061]Summary
The level of safety in the Swedish railway system remains high. The Swedish Transport Agency makes that assessment based on the fact that every safety target set for 2017 was met. The safety targets are quantified in terms of a weighted injury index which is calculated per the following categories: Society, Unauthorized people on track, Level crossing users, Passengers, Employees and Others. On top of the safety indices used in common safety targets, supplementary measures can be used to give a more complete and detailed view of the safety development. The Swedish Transport Agency makes the assessments regarding the total development of railway safety based on all mentioned indices, as well as supervisions, reported safety activities and available reports. Please see table below for figures.
	Risk groups
	Common safety targets
	Target met
(Outcome 2017)
	Supplementary indices
(Common Safety Indicators, CSI)
	Assessment of change in safety level

	Society
	Injury index 
= Count of deaths due to accidents + (0,1*serious injuries due to accidents) should be lower than 25,7.
	Yes 
(15,2)
	 
	No indication of improvement

	
	
	
	
	

	Unauthorized people on tracks
	Injury index for unauthorized people should be lower than 14,4.
	Yes 
(10,2)
	– Count of suicide and suicide attempts (Swedish Transport Agency)
	Some indication of improvement

	
	
	
	– Count of accidents and deviations reported regarding unauthorized on track (Swedish Transport Agency)
	

	
	
	
	– Hours of delay caused by trespassers on track (Swedish Transport Administration)
	

	Level crossing users
	Injury index for level crossing users should be lower than 9,7.
	Yes 
(4,6)
	– Count of accidents and deviations reported regarding level crossings (Swedish Transport Agency)
	No indication of improvement

	
	
	
	-Number and types of level crossings (CSI)
	

	Passengers
	Injury index for passengers should be lower than 0,5
	Yes 
(0,0)
	– Count of accidents and deviation regarding train collisions (Swedish Transport Agency)
	Some indication of improvement regarding train derailments, no indication of improvement regarding train collisions

	
	
	
	– Count of accidents and deviation regarding train derailment (Swedish Transport Agency)
	

	
	
	
	– Count of reported signal passed at danger, SPAD (CSI)
	

	
	
	
	– Count of reported SPAD (National SPAD group)
	

	
	
	
	– Count of track buckles (CSI)
	

	
	
	
	– Count of fires in or by rolling stock (Swedish Transport Agency)
	

	Employees
	Injury index for railway employees should be lower than 0,5
	Yes 
(0,2)
	– Count of accidents and deviations regarding employees on track (Swedish Transport Agency)
	No indication of improvement.

	
	
	
	– Count of accidents and deviations regarding shunting (Swedish Transport Agency)
	

	
	
	
	– Count of work place accidents resulting in sick leave (Arbetsmiljöverket)
	

	Others
	Injury index for other groups of people should be lower than 2,2
	Yes 
(0,2)
	 
	No assessment is made for this group.

	
	
	
	
	



While the Swedish railway system fulfils all safety target for the year, the Swedish Transport Agency observes that there are still improvements to be made. Unauthorized people on tracks and incidents in level crossings continue to be the main causes of deadly accidents in the railway system. Regarding these types of incidents we see that several countries in Europe has progressed more than Sweden in reducing the number of casualties. A comparison between modes of land transport also shows that the number of casualties due to railway accidents has not decreased at the same pace as that of casualties due to road accidents in the last 15 years. Another area in which we see potential for improvement is in reducing accidents with employees on track, given that asignificant portion of the deviations reported in this category could have been avoided through proper planning and different safety measures.
Another key area in reducing railway casualties is the reduction of the number of train related suicides. Here we see that the number of suicide incidents for 2017 is lower compared to previous years. While the outcome is positive, we cannot yet draw any clear conclusions whether this decrease stems from changes in railway safety or if it is caused by other changes in society.
Apart from reducing casualties in the railway system, a safe system should also prevent catastrophic events from occurring. No such incident, in which several train passengers are injured, has been reported in 2017. Regarding precursor to such catastrophic events, we can note that the number of train derailment appears to have decreased in the last four years. We also see a significant decrease of reported track buckles since 2014.
In 2017 there has been a continuous cooperation between the railway undertakers and the Swedish Transport Administration, in reducing SPADs. The causes of SPADs have been systematically analysed, and signal visibility has been increased in SPAD-prone areas. However, the data available to the Swedish Transport Agency does not show any decrease in the actual number of reported SPADs for 2017 compared to 2016. It is, nonetheless, difficult to assess the change in system safety based on the indices since the reporting degree may also have changed. We therefore conclude that it is too early to evaluate the effect of the initiatives.
During 2017 the Swedish Transport Agency has continued to focus on the concept of safety culture. The importance of safety culture is highlighted by the accident reports released in 2017 by the Swedish Accident Investigation Authority. A recurring situation shown in the investigations is that serious accidents are often preceded by moments where the operative personnel has an opportunity to make restrictive choices or abort operations in order to avoid accidents. The degree to which operative personnel feel they are allowed and encouraged to make careful choices, and to stop certain operation when in doubt, are particular aspects in which safety culture can influence accident occurrence. Through supervision and information sessions the Swedish Transport Agency has continued to put emphasis on safety culture during the year.
While an analysis of accidents and precursors often lead to focus on operative aspects such as human factors, technology and organization, it should be important to stress that these factors do not exist in isolation from the conditions of society in large. The density of trains traveling in the Swedish railway systems has dramatically increased in recent years, and is expected to rise even more in the near future. Simultaneously, major maintenance and investment projects are also expected to be initiated. All together, this implies that the Swedish railway system will be put under heavy strain in the coming years. To maintain safety barriers, and to secure sufficient amount of competent staff, should therefore be a continued area of focus.
[bookmark: _Toc528251721][bookmark: _Toc532483062]DEFINITION OF TERMS
	Term
	Explanation

	Significant accident
	Any accident involving at least one rail vehicle in motion, resulting in at least one killed or seriously injured person, or in significant damage to railway vehicles, railway infrastructure, the environment or property that was not being transported by the railway vehicle that is equivalent to EUR 150 000 or more, or the suspension of train services for 6 hours or more. 

	Seriously injured persons
	Any injured person who was hospitalised for more than 24 hours as a result of an accident, according to the police.

	Deaths
	Any person dying within 30 days as a result of an accident, according to the police. 

	Traffic on track
	All rail-bound traffic, which includes traffic on state-owned rail networks, independent railways, tram and metro networks.

	Fire
	An accident involving fire or smoke accumulation in railway vehicles, track vehicles, railway infrastructure, track installations or other property as a result of railway or rail traffic.

	CSM-RA
	Common Safety Method for Risk Assessment – risk analysis according to the standardised method in Regulation (EU) No 402/2013.

	ECM
	Entity in Charge of Maintenance

	ERA
	European Union Agency for Railways

	IM
	Infrastructure Manager

	Railway System
	State railway system and the connecting tracks.

	Collision
	Accident involving collision between railway vehicles or between track vehicles.

	Accident
	An unwanted or unintended sudden event, or a specific chain of such events, which have harmful consequences. With the exception of suicides. See Directive (EU) 2016/798. 

	SPAD
	Signal passed at danger – a vehicle passed a red signal (stop signal) on the track without permission.

	Passive level crossing
	A level crossing without any form of warning system

	Passenger-kilometre
	A passenger-kilometre means the transport of a person by one kilometre.

	Accident to persons
	Accident resulting in a person’s death (including suicide unless otherwise stated) or injury but not involving fire, collision, a level crossing accident, collision with persons, derailment, emissions or a road traffic accident.

	Level crossing accident
	Accident involving an impact between a railway vehicle and a road vehicle, between a track vehicle and a road vehicle or another road user at an organised level crossing.

	Collision with persons
	Accident to person involving collision between a railway vehicle and another object or between a track vehicle and another object, but which is not a level crossing accident or a road traffic accident.

	RU
	Railway Undertaking

	SHK
	Swedish Accident Investigation Authority (Statens haverikommission) 

	Track geometry fault
	Fault relating to track continuity and track geometry, requiring the track to be taken out of service or an immediate reduction in the permissible speed.

	Safety culture
	Swedish Transport Agency definition: Safety culture is about an organisation’s mutual way of thinking and acting in relation to risks and safety, in other words how an organisation prioritises and actually works on risks and safety relating to its operations. Safety culture includes the following:

	
	· Safety commitment

	
	· Communication

	
	· Systematic safety work

	
	· Resources, skills and prerequisites

	
	· Learning culture 

	
	· Reporting culture

	
	· Fair culture

	Precursor
	Events that did not result in injury but where there was a significant risk of an accident.

	Train kilometre
	Unit of measure representing the movement of a train over one kilometre.

	Derailment
	An accident in which at least one wheel of a railway vehicle or track vehicle leaves the rails.

	Emissions
	An accident in which dangerous goods or other dangerous substances are released.

	Road traffic accident
	Collision in tram traffic in a street environment between a tram and a road vehicle.
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1. [bookmark: _Toc528251722][bookmark: _Toc532483063]Introduction and structure
This report sets out the trends in railway safety in 2017. The follow-up of injuries and other safety indicators is presented in Chapters 2 and 3. The basis for the follow-up is mainly based on the European safety indicators submitted annually by railway undertakings and infrastructure managers to the Swedish Transport Agency (for all values, see Annex A). Where the official indicators can be supplemented by external data, such as the Swedish Transport Agency’s register of railway traffic near misses and accidents, direct follow-up by the Swedish Transport Administration and the railway industry, or other research and investigations, these are used in the evaluation of the safety trend.
Chapter 4 presents the safety measures and investigations of railway operators reported during the year. Chapter 5 presents some global factors that possibly have, or will have, an impact on safety over the next few years. Finally, we discuss the safety situation based on the material we presented in Chapter 6.
Unless otherwise stated, for the purposes of this report, ‘railway system’ refers to the public railway system and the connecting tracks, while ‘rail traffic’ refers to the entire system of public railways, independent railway networks, metros and trams. The report mainly relates to the safety of the railway system. This is to facilitate comparison with safety reports submitted by other EU Member States to the European Union Agency for Railways (ERA).
The classification of event types used as indicators is not always mutually exclusive, and some events may therefore be covered by multiple indicators.
2. [bookmark: _Toc528251723][bookmark: _Toc532483064]Deaths and serious injuries resulting from rail accidents
2.1 [bookmark: _Toc528251724][bookmark: _Toc532483065]Total deaths
In 2017, 64 people died on the state railway system, down from 82 deaths in 2016; see Figure 1. Compared to 2015 when 102 people lost their lives, the outcome for 2017 is a reduction of 37% over over two years. Approximately 80% of deaths on the railway system each year are intentional acts in the form of suicides.
The national safety target for railways falls within the scope of the transport policy objective. The target has been set to gradually reduce the number of rail traffic deaths, and the current interpretation of this is that the number of deaths should be reduced by at least one person per year (Transport Analysis, 2018d). As shown in Figure 1, the deaths outcome for 2017 is on a par with the necessary trend for the national target.
Figure 1. Deaths on the state railway system and rail traffic in relation to national rail safety targets, 2006-2017
[image: ]
2.2 [bookmark: _Toc528251725][bookmark: _Toc532483066]Deaths and serious injuries resulting from accidents
Deaths and serious injuries in railway accidents, i.e. non-intentional acts, are shown in Figure 2. In 2017, 14 people lost their lives in railway accidents, while 12 were injured seriously enough to be admitted to hospital for more than 24 hours. Deaths and injuries both rose slightly in 2017 compared to 2016.
Figure 2. Deaths, seriously injured persons and weighted number of injuries in railway accidents, 2006-2017.

According to ERA safety targets, each Member State must maintain or improve on its 2004-2009 baseline safety position. The target is monitored by following up on the weighted number of injured persons (total of the number of persons seriously injured in accidents divided by 10 plus the number of deaths), in relation to volume of traffic. Figure 2 shows the provisionally calculated weighted injury outcome for Sweden in relation to the target defined by ERA. The target increases for the period, contingent on the total increase in the volume of train services. We note that the weighted 2017 injury outcome is well below the target; according to the Swedish Transport Agency’s preliminary calculation, this shows that Sweden’s safety level is acceptable in relation to the target.
Out of the 14 deaths caused by rail accidents, 10 were unauthorised persons on the tracks, while 4 were level crossing users; see Figure 3. This implies some increase in the number of unauthorised person deaths and a slight decrease in deaths among level crossing users from 2016. Unauthorised persons on the tracks and level crossing users together accounted for slightly more than 94% of all deaths for the entire period 2006-2017. No passengers have died on the railways since 2010.


Figure 3. Number of deaths caused by railway accidents, by person

Among the 12 seriously injured persons, 6 were level crossing users, 2 were employees working on the tracks, 2 were unauthorised persons and another 2 were people standing near passing trains (see Figure 4). The number of seriously injured level crossing users was slightly higher in 2017 compared to 2016, while the number of injured unauthorised persons was slightly lower.
Figure 4. Number of people seriously injured in railway accidents, by category of person 

In the same way as the European target is calculated based on the total number of deaths and serious injuries in relation to the volume of traffic, grouped target values are also calculated based on weighted injuries per category of persons. Figure 5 shows the weighted outcome for injuries each year compared to the target set by ERA. We note that the target was met in respect of all categories of persons for 2017.
Figure 5. Weighted outcome of injuries per category of persons in relation to the European target 2011-2017

2.3 [bookmark: _Toc528251726][bookmark: _Toc532483067] Comparison of countries and types of traffic
Compared to other European countries, Sweden enjoys a relatively high level of railway safety. Figure 6 shows the number of serious accidents per million train-kilometres in Sweden in 2017, compared to other European countries in 2016 (ERA, 2018a).
Figure 6. The number of serious accidents by type of accident per million train kilometres in Sweden in 2017, and the rest of Europe in 2016

The number of accidents in relation to traffic volume in Sweden can be considered to be at an average level among the top-performing countries in Europe. A degree of caution may be necessary in interpreting inter-country comparisons, however, as there may be differences in reporting practices.
A comparison of the railways with the safety of other types of traffic in Sweden shows a consistent general trend across all types of land transport. Figure 7 shows the number of deaths caused by accidents involving passenger transport vehicles per billion kilometres travelled by each type of vehicle per year. We see that the number of deaths on buses and railways in relation to the volume of traffic has decreased, but that both the relative and absolute differences in deaths between these and private car traffic have also decreased (Transport Analysis, 2018c).
Figure 7. Number of deaths caused by accidents involving passenger transport vehicles per billion kilometres travelled, by vehicle type (Transport Analysis, 2018b and Transport Analysis, 2018c)

For people travelling in vehicles, the outcome of the number of deaths according to traffic volume shows a different picture; see Figure 8. Seven passengers have died on the railways during the period 2003-2017, while the corresponding figure is 47 for those travelling by bus and 3 024 for those travelling in cars. Viewed in relation to passenger traffic volume over the last ten years, slightly more than six times more people die on buses than on trains, and a further nine times more die in a car compared to on a bus.
Figure 8. Deaths of passengers in passenger transport vehicles per billion kilometres travelled (Transport Analysis, 2018b and Transport Analysis, 2018c)

As regards freight traffic safety, relatively minor changes are observed between the years. Figure 9 shows the number of deaths caused by accidents involving freight trains and heavy goods vehicles in traffic per billion tonne-kilometres. There was a greater reduction in the number of accidents involving heavy vehicles from 2008 to 2010, but this may be due to the fact that suicides were not excluded from official road traffic injury statistics until 2010.
Figure 9. Deaths caused by accidents involving freight vehicles per billion tonne-kilometres (Transport Analysis, 2018b and Transport Analysis, 2018c)


3. [bookmark: _Toc528251727][bookmark: _Toc532483068]Safety by categories of persons
This chapter looks at safety for the various categories of persons by reviewing safety-related indicators and available knowledge relating to the categories of persons.
3.1 [bookmark: _Toc528251728][bookmark: _Toc532483069] Unauthorised persons on the tracks
Accidents and suicides involving unauthorised persons on the tracks have historically been responsible for around 80% of deaths on the railway system. 2017 was no exception, and 55 of the 64 deaths happened during unauthorised access to the tracks.
3.1.1 [bookmark: _Toc528251729][bookmark: _Toc532483070]Suicide and attempted suicide
Of the 55 deaths among unauthorised persons, 45 were suicides. Five more took their lives at level crossings, making a total of 50 suicides on the railway system in 2017. Eight people were also seriously injured as a result of attempted suicide, but survived. The number of deaths involving suicide decreased substantially for two consecutive years from 2015; see Figure 10.
Efforts to reduce suicides on the railway system have been driven in part by the Swedish Transport Administration (see Chapter 4). Effects of fencing, barriers and speed reductions can be difficult to distinguish from other factors potentially influencing suicide propensity in the population. Figure 10 also shows deaths reported as suicide in the National Board of Health and Welfare Cause of Death Register using data from 2006 to 2016 (National Board of Health and Welfare, 2018). We note also that the total number of suicides in society fell, to some degree, from 2013 to 2016.
Figure 10. Number of deaths and suicide-related serious injuries on the railway system and for society as a whole.

3.1.2 [bookmark: _Toc528251730][bookmark: _Toc532483071]Unintentional shortcuts
Besides suicide-related events, ten unauthorised persons died on the railway system and two were seriously injured as a result of accidents. While the number of deaths showed a slight increase, the number of accidents and near misses involving unauthorised persons on the tracks fell from 2015 to 2017; see Figure 11.
Figure 11. Number of near misses and accidents resulting from collisions with unauthorised persons on the tracks reported by the operator to the Swedish Transport Agency.

Delay hours due to unauthorised persons on the tracks have increased dramatically in the period from 2013 to 2016, however, and here we note that the outcome for 2017 shows a reversal of the trend; see Figure 12 (Swedish Transport Administration, 2018b). The increase in hours of delay does not necessarily indicate an increase in the risk of collisions with unauthorised persons; this could more likely be due to earlier knowledge of unauthorised persons, with resultant adjustment of speed. The rail industry interoperability association has not yet found any single explanation for the significant increase in delay hours from 2013 to 2016 (Swedish Transport Administration, 2018b).
Figure 12. Number of delay hours due to unauthorised persons on the tracks; Source: Tillsammans för Tåg i Tid [Together for trains on time], 2018 Progress Report

3.2 [bookmark: _Toc528251731][bookmark: _Toc532483072]Level crossing users
In 2017, four level crossing users died, while six level crossing users were seriously injured. A total of 17 accidents and 36 near misses involving collisions at level crossings were reported to the Swedish Transport Agency in 2017; see Figure 13. This is a reduction in the number of events compared to 2015 and 2016.
Figure 13. Number of near misses involving collisions at level crossings reported by the operator to the Swedish Transport Agency

The type of road user usually involved in level-crossing accidents and near misses are motorists and pedestrians. Figure 14 shows the number of events at level crossings, by road traffic elements. In 2017, seven events involving heavy vehicles were reported, including two that involved buses.
Figure 14. Number of near misses and accidents resulting from collisions at level crossings, analysed by road user involved, reported by the operator to the Swedish Transport Agency

Figure 15 shows the number of events, analysed by safety device, at level crossings for all accidents and near misses, 2015 to 2017. We note that approximately one-half of level crossing accidents during the period were at passive level crossings, and the remainder were at level crossings with automatic protection or warning. The number of near misses compared to accidents is somewhat higher for level crossings with automatic protection than for passive level crossings. The relationship between the number of events and the type of protection is affected by the fact that most of the level crossings with dense traffic have better protection. Even taking the volume of traffic into account, however, barriers most likely do have a tangible effect on accident reduction (VTI, 2017).
Figure 15. Number of accidents and near misses at level crossings, analysed by safety device; data from 2015 to 2017.

The number of level crossings is mostly unchanged in 2017 compared to the two previous years. Figure 16 shows the number of level crossings, analysed by type of protection, reported in annual follow-ups by infrastructure managers to the Swedish Transport Agency. The Swedish Transport Administration reported approximately 150 more passive and 200 more active level crossings than in the previous year. The explanation is that, as of 2017, some platform crossings now count as level crossings. In other respects, no major changes are noted.


Figure 16. Number of level crossings, analysed by safety device, reported to the Swedish Transport Agency for annual compilation by infrastructure managers, 2015-2017.
	 
	2015
	 
	 
	
	2016
	 
	 
	2017
	 
	 

	 Level crossings
	Swedish Transport
Administration
	Others
	Total
	
	Swedish Transport Administration
	Others
	Total
	Swedish Transport Administration
	Others
	Total

	Passive safety devices
	2 783
	796
	3 579
	
	2 771
	808
	3 579
	2 961
	772
	3 733

	Active safety devices, manual
	7
	62
	69
	
	7
	66
	73
	7
	53
	60

	Active safety devices, automatic user-side warning signals
	638
	114
	752
	
	570
	132
	702
	581
	147
	728

	Active safety devices, automatic protection and warning signals
	2 061
	85
	2 146
	
	2 092
	81
	2 173
	2 209
	101
	2 310

	Active safety devices, rail-side protection, automatic protection and warning signals
	81
	3
	84
	
	80
	2
	82
	81
	2
	83

	Total number of level crossings
	5 570
	1 060
	6 630
	
	5 520
	1 089
	6 609
	5 839
	1 075
	6 914



3.3 [bookmark: _Toc528251732][bookmark: _Toc532483073] Passengers
No passengers were killed or seriously injured in 2017. The fact that the zero rate of serious injuries among train passengers has been maintained for several years is a great achievement for the railway system, but in order to maintain this outcome, indicators relating to several types of potential catastrophic events need to be followed up. This sub-chapter reports on indicators relatingto train collisions, train derailment and fire. Although the subheading is ‘passengers’, safety indicators relating to the non-passenger trains are included in the report to complete the picture of safety trends.
3.3.1 [bookmark: _Toc528251733][bookmark: _Toc532483074]Train collisions
The number of serious train collisions was zero in 2017. On the other hand, there were two near-miss train collisions at Kolbäck and Karlstad Central. The number of train collisions per year has historically been low, and only two have been classified as ‘serious’ in the last four years; see Figure 17. Besides two ascertained serious train collisions, three train collisions were reported that were initially expected to have serious consequences. For one of these events, detailed information on consequential injuries is unavailable due to bankruptcy of the operator. Out of five reported accidents for the period, six train manoeuvres were involved. Five of these were freight trains and one was a passenger train.
Figure 17. Reported train collisions and near-miss train collisions 2014-2017

Due to the fact that collisions and near misses most often occur as a result of a SPAD, the number of SPADs is also an indicator of risk to passengers. Figure 18 shows the number of SPADs reported by railway undertakings. In 2017, there were 254 SPADs when not passing a danger point, while 24 SPADs passing a danger point were reported. The strong increase in events from 2015 to 2016 is likely due to the increase in reporting.
Figure 18. Number of SPADs reported by railway undertakings in annual safety reporting 2015-2017
[bookmark: _GoBack]SPADs passing a danger point

The number of SPADs reported to the Swedish Transport Agency do not provide a completely reliable picture of the overall safety situation. The Swedish Transport Administration and several railway undertakings jointly operate a working group to identify, analyse and minimise SPADs (Swedish Transport Administration, 2018a). Their group reported 338 SPADs of type A, which is an increase from 2016, when 300 events were reported.
In terms of train kilometres, the trend is for SPAD-A to be three times higher for freight trains than for passenger trains (Swedish Transport Administration, 2018a). The detailed classification of SPAD-A shows that approximately one-half of events during 2017 involved drivers not observing stop signals, or observing them too late, and approximately nine per cent of these events involved impaired or poor stopping capacity; see Figure 19.
Figure 19. Number of SPAD-A reported in the national SPAD group with a breakdown by sub-categories, 2016 and 2017. Source: National SPAD group (Swedish Transport Administration, 2018a), Swedish Transport Administration, BTO

3.3.2 [bookmark: _Toc528251734][bookmark: _Toc532483075]Train derailments
There were four serious train derailments in 2017, one more than in 2016; see Figure 20. Compared to the period 2012-2014, however, we note that the number of train derailments has decreased. One of the accidents in 2017 was a notable derailment causing substantial material damage, and occurred in Ludvika on 12 October. A public accident investigation of this event is ongoing at the time of writing.
Figure 20. Number of serious derailments in connection with train manoeuvres, together with reported infrastructure faults that resulted in reduced speed or stops in traffic

Overall, it can be said that the number of serious train derailments is low, as people are rarely seriously injured and material damage is rarely extensive. In 2016, three relatively serious near-derailments were reported where sink-holes, fallen trees and failure to reduce speed in high traffic volume sections with major track geometry faults could all have resulted in serious occurrences. No near-misses were reported in 2017.
The number of reported faults that resulted in reduced speed or traffic stops decreased in 2017. The outcome is on a par with the continuing trend from 2014, with the number of track geometry faults having virtually halved in four years. The Swedish Transport Administration explains that this reduction could be due to the fact that it has been working with a subcontractor in a proactive approach to track maintenance. The total number of delay hours due to infrastructure faults has decreased from 2014 (Swedish Transport Administration, 2018b).
3.3.3 [bookmark: _Toc528251735][bookmark: _Toc532483076]Fire and emissions
One serious rolling stock fire was reported in 2017, the same number as in 2016. Most fires on the railway system are not classed as serious due to the fact that no one is injured and the material costs of the damage rarely exceed SEK 1.5 billion, which is the definition of a major accident.
Each year, the Swedish Transport Agency receives considerably more reports of fires than the number reported in major accident statistics. Figure 21 shows the number of reported fires according to a rough estimate of the extent of the fire. A small fire is a fire that can be extinguished by staff using fire extinguishers or can be easily put out by search and rescue services. A major fire is a fire that may require some intervention by search and rescue services, whereas a major conflagration requires an extensive extinguishing operation. We note that the majority of fires do not progress beyond small fires, or do so only with smoke accumulation.
Figure 21. Number of railway fires reported to the Swedish Transport Agency, analysed by the extent of the fire

Regarding the site of a fire, most major fires begin in a locomotive, freight wagon, track installation or other track-side property; see Figure 22.
Figure 22. Number of fires, analysed by extent and location of fires, 2014-2017

3.4 [bookmark: _Toc528251736][bookmark: _Toc532483077]Employees and subcontractors
No railway employees lost their lives in 2017, although two railway employees were seriously injured. The number of employees killed has varied between one and zero in recent years. The European target for this category implies a zero tolerance for deaths among employees on the Swedish railway system.
3.4.1 [bookmark: _Toc528251737][bookmark: _Toc532483078]Track-side works
In connection with track-side works, no accidents were reported in 2017; see Figure 23. On the other hand, there were reports of 12 near misses, 2 of which involved incorrect management of protection, and the rest were near-collisions with persons, without protection.
Figure 23. Number of accidents and near-miss accidents involving persons in connection with track-side works.

Reporting of near-collisions with track workers was mainly based on information provided by train drivers. In most cases, drivers perceive that track workers do not notice the train approaching or notice it too late. As track workers themselves rarely report to the Swedish Transport Agency, information about these events could be inadequate. It is not always clear if it is actually rail workers who are involved in the event or if it is unauthorised persons performing other duties and wearing high-visibility clothing in the track area.
Figure 24 shows an attempt to categorise these events by event description. The circumstances remain unclear for the majority of accidents and near misses involving workers on the tracks in the period 2014-2017. Most often, train drivers see people wearing high-visibility clothing on or near the tracks, but, after contact with traffic management, they are unable to specify who these people are or why they have been so close to tracks in use.
Figure 24. All accidents and near misses involving workers on the tracks, analysed by cause, interpreted from the event description, 2014-2017

In the majority of events in which it is possible to identify the workers, the majority of events involve working without protection. Often, there is no train lookout, people are not fully aware of the approaching vehicle or visibility is too poor. In isolated cases, a train lookout may warn of an approaching train on one track, so the track workers move to an adjacent track, and a hazardous situation then arises when another train approaches on the other track.
3.4.2 [bookmark: _Toc528251738][bookmark: _Toc532483079] Shunting accidents
Two employees and one level crossing user were seriously injured in shunting accidents in 2017. One employee was injured in a derailment accident and the other employee was injured by slipping when alighting from the carriage. The number of injured persons is higher in 2017 than in the previous year; however, viewed in terms of accidents and near misses, there are no major differences in shunting events compared to previous years; see Figure 25.
Figure 25. Number of deaths, serious injuries, accidents, near misses and other reported faults in connection with shunting, 2014-2017. May include events on infrastructure intended for own freight.

With regard to event types, variations in types of accidents and near misses can occur during shunting. Figure 26 shows all accidents and near misses reported in 2014-2017 analysed by event type. The events are relatively evenly distributed among collisions, level crossing accidents, collisions with persons, and other accidents involving persons. The latter type of event often refers to the fact that the shunter is trapped between vehicles or falls from a footboard. Derailment, often in the context of trailed points, can result in accidents.
Figure 26. Event types for shunting accidents and near misses, 2014-2017
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3.4.3 [bookmark: _Toc528251739][bookmark: _Toc532483080]Other occupational accidents
As regards the safety of employees, this can also be reflected in the Work Environment Authority’s statistics on accidents at work. Figure 27 shows the number of reported accidents that have resulted in sick leave in the 'Land transport – rail' sector (Work Environment Authority, 2018). The total number of accidents has not changed particularly in the period 2013-2017. By contrast, accidents involving intimidation, violence or shock are down from 2014. This causation group includes events in which staff witness shocking events such as collisions with persons. In the case of accidents involving falling, losing one’s footing and vehicle collisions, the number increased from 2014 to 2016, and then decreased somewhat in 2017.
Figure 27. Number of reported occupational accidents in the railway sector analysed by causation; combination of causes; years with fewer than five events are excluded; extract from the Swedish Work Environment Authority’s statistics portal, 11 July 2018.

4. [bookmark: _Toc528251740][bookmark: _Toc532483081]Safety measures
This chapter presents some of the safety measures employed by railway players in 2017. Sub-chapter 4.1 deals with accident investigations published during the year. Sub-chapter 4.2 describes the activities of the Swedish Transport Agency on the basis of the annual compilation by the Agency. Finally, sub-chapter 4.3 presents the activities reported by railway undertakings and infrastructure managers to the Swedish Transport Agency in the context of the annual activity report.
Some figures will be presented in this chapter, but the basis is neither comprehensive nor a reliable indicator of actual improvements implemented in the system. It is not possible to analyse the effect of such measures. The purpose of this chapter is to explain what issues have been raised and brought to the attention of the players during 2017. A list of substantive measures and sectoral cooperation cooperation is presented in Annex C, Table 2.
4.1 [bookmark: _Toc528251741][bookmark: _Toc532483082]Public accident investigations
The Swedish Accident Investigation Authority is responsible for public investigations of accidents of special interest. During 2017, the Swedish Accident Investigation Authority reported five investigations of railway accidents. Four of these deal with train collisions and near misses, while one relates to an accident during railway operations (see Annex C, Table 3).
Among the human factors affecting accidents, culture and routine are particularly noteworthy. In at least two of the investigations, it emerges that working methods that have probably become routine present high risks and deviations from the regulatory framework. In two more of these cases, it is suspected that the inexperience of the operational staff in a specific operation, together with a desire to get the job done, resulted in the staff opting to provide less restrictive operational measures than were necessary. One common factor behind these may be shortcomings in the safety culture of the organisation.
Technical considerations raised include the interaction of humans and technology. One of the investigations noted that a collision nearly happened because the driver passed a stop signal when the signal was difficult to detect in an environment with multiple visual impressions. Another area highlighted is how traffic management should deal with situations where their tools provide insufficient or unclear information on the current traffic situation.
4.2 [bookmark: _Toc528251742][bookmark: _Toc532483083]Activities of the Swedish Transport Agency
4.2.1 [bookmark: _Toc528251743][bookmark: _Toc532483084]Issuing authorisation
Since 2013, applications for authorisation have taken place electronically on the Swedish Transport Agency’s website. The system for applications contains guidance on what is to be completed and attached (Swedish Transport Agency, 2018b). During 2017, the Swedish Transport Agency received an accumulation of applications for the renewal of safety authorisations, and this was prioritised. Authorisations are valid for five years, after which time they must be renewed.
A lack of understanding of the regulatory framework has been an obstacle for new players to obtain a certificate (Swedish Transport Agency, 2017c). This has led to repeated additions being required before the authorisation was granted, which in turn resulted in players hiring consultants for documentation and design of the safety management systems. The Swedish Transport Agency has observed that this is problematic, as understanding and implementation of safety management cannot be guaranteed by such a solution.
The role of a licensing authority requires cooperation with other European authorities to verify the safety of cross-border activities. Two Swedish railway undertakings operating outside Sweden renewed their safety certificates in 2017: one company with cross-border traffic to Norway and one company operating to Norway, Denmark and Germany. There have already been ongoing contacts with the safety authorities in Norway and Denmark. As a Swedish railway undertaking operates in Germany, the Swedish Transport Agency needs to expand its contacts to include the safety authority there.
The Swedish Transport Agency did not receive any appeal cases concerning the operation of issuing safety authorisations during 2017.
4.2.2 [bookmark: _Toc528251744][bookmark: _Toc532483085]Supervision
The Swedish Transport Agency is the supervisory authority for the railway undertakings and infrastructure managers who have been issued with safety certificates or safety authorisations. Oversight is for the purpose of maintaining or improving safety in Sweden in the light of the agreed EU common safety objectives.
The vast majority of oversight in the railway takes place at system level. This means inspecting infrastructure managers’ and railway undertakings’ safety management systems and the safety provisions required in order to ensure safe operation.
Besides railway undertakings and infrastructure managers, oversight is also necessary of authorisation holders for training and examining train drivers and authorisation holders for train driver health inspections. Oversight is also exercised in relation to maintenance management units for freight wagons certified by the Swedish Transport Agency. Special oversight for the transportation of hazardous goods also comes up, often in collaboration with other authorities.
Swedish railways vary in the scope and type of activities carried out by each operator; accordingly, the allocation of resources for oversight has been based on the principle of risk-based oversight (Swedish Transport Agency, 2014). The principle consists of carrying out oversight of the authorisation holders, the area or the subsystems deemed to benefit most in terms of safety. Transposition of the principle of risk-based oversight is a work in progress for the authority.
In addition to points-based risk factors gathered, the following qualitative channels are used as contributions to plans and strategies:
· Information regarding accidents that have occurred and serious near-accidents and the investigations carried out by the Swedish Accident Investigation Authority.
· Information from the results of previous oversight activities.
· New, amended or removed rules and regulations (both national and international).
· Changes to oversight objects of such magnitude that they are notified to the Swedish Transport Agency (e.g. reorganisations and changes of ownership).
· Results of oversight from other authorities applicable to players in the railway system. A quality failure in one aspect of an operation can also indicate increased risk as regards operational safety failings.
· Market surveillance and market oversight information that can indicate a risk of safety being impacted by financial considerations.
· Information from international cooperation.
· Notifications from the public, the industry or the media.
Towards the end of 2017, the number of staff tasked with oversight was 21, and a total of 15,819 hours were spent on oversight; see Figure 28. The figures differ from 2016 mainly because staff qualified to carry out supervision have changed jobs or employers.
Figure 28. Resources and hours spent on oversight, the Swedish Transport Agency, 2016-2017
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	Tillsynstyp
	Type of oversight

	Antal spenderade timmar 2016
	Number of hours spent, 2016

	Antal anställda 2016 med tillsyn som arbetsuppgift
	Number of employees in 2016 tasked with oversight

	Antal spenderade timmar 2017
	Number of hours spent, 2017

	Antal anställda 2017 med tillsyn som arbetsuppgift
	Number of employees in 2017 tasked with oversight

	Systemtillsyn – Järnvägsföretag
	Systems oversight – Railway undertakings

	Systemtillsyn – Infrastruktur-förvaltare
	Systems oversight – Infrastructure managers

	Riktad tillsyn – Farlig gods
	Targeted supervision – Hazardous goods

	Tematillsyn – Säkerhetskultur
	Thematic oversight – Safety culture

	Trafikmedicinsk tillsyn
	Oversight of traffic medicine

	Examinatorer och utbildningsorganisationer
	Examiners and training organisations


The introduction into Swedish law of the fourth railway package means that more people qualified as inspectors are performing other duties instead; for example, some are 100% occupied with international and national regulations. Some work 25% on safeguarding the European One-Stop-Shop system, used inter alia for applying for future ‘single safety certificates’. Some work 25% on identifying new and modified work procedures that the authority will need internally. As already stated, safety authorisation renewals have also required a lot of resources. The authority has recruited staff for oversight, but the learning period is at least 1 year with guidance.
Some inspections are required by recommendations resulting from public accident investigations (see Annex C Table 2). During 2017, the Swedish Accident Investigation Authority (Statens haverikommission, SHK) made a recommendation (SHK, 2018c) to the Swedish Transport Agency: 'within the framework of its oversight to examine how the Swedish Transport Administration could use its its safety management system to learn lessons from experiences regarding understanding, providing training in, the functionality of and follow-up of the STEG planning and documentation system and its application in relation to forms and other systems highlighted in this report.' This activity concerns the safety management systems with respect to understanding of training in, functionality of and follow-up of new technical systems that impact traffic safety. Oversight is scheduled for autumn 2018.
Safety culture was a major theme for oversight in 2016 (Swedish Transport Agency, 2017b). This area continued to be a special focus of oversight in 2017, but in relation to the number of hours available, scope for oversight has decreased.
4.2.3 [bookmark: _Toc528251745][bookmark: _Toc532483086]Granted exemptions from the Ordinance regarding appointing an entity in charge of maintenance
During 2017, the Swedish Transport Agency did not receive any applications for an exemption from the rule designating an entity in charge before a vehicle is put into service in accordance pursuant to Article 15 of Directive (EU) 2016/798.
4.2.4 [bookmark: _Toc528251746][bookmark: _Toc532483087]Other safety activities
In November 2017, the Safety Conference was held for the first time under the auspices of the Swedish Transport Agency. The theme of the conference was safety culture. Some 250 participants gathered for the conference in Örebro to find inspiration and learn the lessons of experience with regard to railway safety work.
The conference was launched by the Director-General of the Swedish Transport Agency, who noted that safety culture is essential for the creation of a safe, accessible and sustainable railway system. Participants were given access to how organisations work to raise the bar of safety culture, and also to hear how oversight of an undertaking’s safety culture works in practice, and how those being inspected view this. The conference was generally appreciated and was regarded as a learning experience, according to the evaluations submitted by the participants.
The conference was also of value to the Swedish Transport Agency, serving to promote understanding of the situation and challenges faced by operators. Here are some sample reflections from the Conference as noted in the evaluations:
– it doesn’t matter how well organised your safety management documents are if the company doesn’t have the right attitudes to safety.
– it appears most companies face the same difficulties in getting their management to understand needs and requirements, and that it’s mainly safety departments that deal with the questions.
– it’s important to work systematically and, above all, for everyone to participate, from the top management to the individual member of staff.
The day before the conference, the Swedish Transport Agency had had called about fifty railway undertakings for a briefing and discussion about Commission Regulation (EU) No 1078/2012 of 16 November 2012 on a common safety method for monitoring. The Swedish Transport Agency gave a presentation on how the provisions in the Regulation can be applied in the undertaking and how implementation can be facilitated if the safety management system is structured as processes.
Responses after the meeting showed that the organisations have varying levels of knowledge. Some participants found the information and the discussion too basic, while other participants appreciated the level this was pitched at.
A previous focus area for the Swedish Transport Agency was to ensure that managers of small rail infrastructure, such as municipalities, industries and ports, have sufficient knowledge of their areas of responsibility. Accordingly, during 2017, additional briefings were organised from Luleå in the north of Sweden, to Malmö in the south. Approximately 100 participants from eight different towns and cities involved in the management of minor railway infrastructure received information about licensing, oversight and regulatory frameworks. The focus at the meetings was to explain clearly what it means to be the infrastructure manager, and the appurtenant obligations and responsibilities. The response was very positive, and several respondents called for more activities of this nature.
4.3 [bookmark: _Toc528251747][bookmark: _Toc532483088]Operator safety activities and safety objectives
4.3.1 [bookmark: _Toc528251748][bookmark: _Toc532483089]Swedish Transport Administration
Each year, the Swedish Transport Administration and other infrastructure managers submit a report on safety activities and safety management. Safety is followed up at the level of the overall railway system, safety of track infrastructure, the controller and safety of works for which they carry the responsibility as the developer.
Safety of the railway system is followed up by a specific halving target guiding the priority between traffic safety measures to reduce the expected number of deaths. The trend in the number of deaths is on a par with the Swedish Transport Administration’s objective of annually reducing the number of deaths in the railway system by an average of 6.6% from the 2010 level. While the actual number of deaths is decreasing at the expected rate, the calculated effect of traffic safety measures is somewhat lower (4 fewer deaths) compared to the initial target (5.4 fewer deaths; the Swedish Transport Administration, 2018c). Within the framework of this work, preventive work is ongoing in relation to unauthorised track access, requiring both physical measures and analyses of events. One specific example is the testing of barriers to unauthorised access in the form of rubber mats that are difficult to pass. Data from these tests indicates that the rubber barriers are an inexpensive and effective way of preventing people from running along the tracks in certain places (the Swedish Transport Administration, 2017b). The ‘Sluta genast gena’ (‘stop taking shortcuts now!’) information campaign came under the heading of preventing people from running along the tracks (the Swedish Transport Administration, 2017c).
In our opinion, the safe use of track infrastructure is developing in a positive direction. The number of derailments of moving trains due to infrastructure failures at the Swedish Transport Administration’s installations declined sharply in 2017 compared to the baseline year, 2014. Possible explanations are proactive maintenance, early identification of problems and suitable speed reductions.
Workplace safety is included in Swedish Transport Administration targets under maintenance, investment and major projects. Safety in this respect is a broader concept than rail safety, as it can include accidents without the involvement of track vehicles. Follow-up of indicators such as the number of accidents, sick leave records and observations from workplace inspections shows an inconsistent picture of the safety trend. In the matter of investment, safety measures are required in order to improve regulatory compliance when working with heavy work vehicles. Measures must also be put in place to improve documentation of start-up meetings for railway projects.
In addition to these objectives, the Swedish Transport Administration is working to improve safety throughout the organisation by means of a new action plan to boost safety work (the Swedish Transport Administration, 2017d). Among the measures implemented, several focus on safety culture and skills development when it comes to handling deviations.
4.3.2 [bookmark: _Toc528251749][bookmark: _Toc532483090]Other infrastructure managers
Track managers other than the Swedish Transport Administration are also required to implement safety management systems and report on these to the Swedish Transport Agency. Altogether, 96 infrastructure managers reported their 2017 safety objectives and activities. With the exception of Inlandsbanan and Arlandabanan, most of the reporting agents are managers of tracks covering between a few hundred metres and a few kilometres, with a maximum permitted speed of below 50 km/h.
Figure 29. Safety activities by capacity type, with a view to improvement, infrastructure managers
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The majority of infrastructure managers have reported safety objectives relating to zero accidents or near misses on their installations; see Figure 29. In certain cases, the objective can be combined with a vision of zero tolerance for accidents in the manager’s other operations, such as industry and non-track transport. Some infrastructure managers have also set targets for regulatory compliance, track barriers, derailments and level crossing safety.
Some safety measures are designed to increase physical safety on the installation. Several of these relate to maintenance, such as snow clearance, clearing of shrubbery and replacement of sleepers. Installation of signs, cameras and barriers has also been reported.
Among activities designed to increase analysis and management capacity, several relate to increased reporting of near misses, the introduction of indicators and establishing routine meetings to discuss results and risks.
Safety activities relating to operations are of a variety of types. Several activities relate to procedures and regulatory compliance with regard to working in specific situations such as ports and freight terminals. Several activities also relate to response and dealing with operational staff in the case of alerts and accidents.
4.3.3 [bookmark: _Toc528251750][bookmark: _Toc532483091]Railway undertakings
For 2017, 55 railway undertakings reported their safety management to the Swedish Transport Agency for the annual summary for its annual compilation. Essentially, that includes all railway undertakings that have a safety certificate. Several companies with only national safety authorisations have also reported on their activities to the Swedish Transport Agency. Just as with the infrastructure managers, the scope of activities of the railway undertakings also varies. Besides freight and passenger traffic, several railway undertakings mainly deal with switching, maintenance or museum traffic.
Figure 30. Number of safety targets reported by railway undertaking for the operational year 2017, analysed by type of accident/type of near miss

For safety objectives, railway undertakings select different levels of detail to follow up on. The most common type of safety objective stated is to reduce accidents, injuries and near misses in the undertaking; see Figure 30. Undertakings with minor activities often set a target of zero tolerance for injuries and accidents, whereas larger operators may use indexed frequencies of events. Where safety objectives are defined according to a special type of event, we see that reducing collisions or SPADs will often be included as objectives. Reducing derailments is also often defined as a specific objective.
Objectives that do not directly measure the outcome of near misses or accidents are classified as other objectives. Instead, these safety objectives measure the indirect level of safety by following up any operational capacity, either in the operational or in the underlying organisational capacities. A breakdown of other safety objectives by type of capacity to be followed up can be seen in Figure 31. We note that organisational capacity for learning and anomaly reporting are relatively common safety objectives. Skills follow-up for operational staff is also a target for several railway undertakings.
Figure 31. Other safety objectives of railway undertakings analysed by operational capacity measured

Generally speaking, railway undertakings tended to achieve their stated objectives. Approximately 74% of the established near-miss targets were reached. SPAD targets had the lowest target achievement, where only 55% of the targets were found to be met. Target fulfilment is also relatively high in respect of targets other than near misses. Organisational objectives were more often set as ‘partially’ achieved than as fully met.
Among safety activities, more than one-third aim to increase organisational and management capacity; see Figure 32. Common safety activities of this kind are awareness-raising and training to increase reporting of near misses. Among the safety measures relating to procedures and work phases, most of the activity relates to reducing SPADs, shunting accidents, loading/alighting accidents and increasing emergency preparedness in the event of an accident. Several of these measures relate to reporting the near misses that have taken place to recognise patterns of events and make changes.
Figure 32. Safety activities by type of capacity with a view to improvement, railway undertakings
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Safety activities relatingto subsystems are mainly about inspection and purchasing vehicles or sub-components. Staff activities constitute measures as regards involving operational personnel in the safety mindset. Examples include the introduction of regular risk meetings, reviewing near misses, and staff newsletters.
4.3.4 [bookmark: _Toc528251751][bookmark: _Toc532483092]Follow-up of common risk assessment and monitoring methods
Infrastructure managers and railway undertakings have a duty to assess whether changes in their activities have a material impact on security under a European common safety method for risk evaluation and assessment (CSM-RA), pursuant to Regulation (EU) No 402/2013. In the vast majority of cases, they usually conclude that the changes are not material and that there is therefore no requirement to continue following the exact CSM-RA process in the change process. CSM-RA is furthermore not mandatory for the issuance of certificates and authorisations for infrastructure managers. This implies that the Swedish Transport Agency still has limited experience and knowledge of CSM-RA in practice. Furthermore, few significant changes were reported to the Swedish Transport Agency in respect of 2017.
That said, risk analyses are mandatory even if the precise CSM-RA method is not used: the revision process has long been risk-based in Sweden, and our approval process requires risk analyses to be carried out, but operators are free to decide on the method to be used. What counts is that they identify and deal with the risks. The Swedish Transport Agency also requires operators to have an adequate safety management system using established risk analysis methods. When the Swedish Transport Agency considers it necessary, an independent safety assessor is required to assess an operator’s work.
Random sampling shows that operators use independent auditors in most cases. Independent auditors are extensively used when approving changes to installations and railway vehicles. The frequency of use is different for different subsystems. Independent auditors are mandatory for the controller and signalling subsystems. For rolling stock, they are used almost at all times, except in the case of marginal changes. For infrastructure changes, the Swedish Transport Agency tends to require independent auditors if the change is complex or where there are clear deficiencies, thus assisting them with the management of the approval process. In many of the infrastructure cases, independent auditors are involved without the need for the Swedish Transport Agency to have requirements in place: the Swedish Transport Administration imposes requirements in its own processes and, as they run the majority of railway projects in Sweden, in practice this means independent auditors are used on most projects.
In the 2017 safety reporting by the operators, experience from implementation of CSM-RA and common monitoring methodology was fed back (CSM monitoring: Commission Regulation (EU) No 1078/2012). Comments on CSM-RA were mainly expressed positively, even if the vast majority of operators had no changes deemed significant. Risk assessment, as mentioned, is already integrated into the activities from before, but more players are mentioning that CSM-RA assists them further in this process.
Experiences from implementation of CSM monitoring vary. Many, especially minor infrastructure managers, find it difficult to relate the methodology to their own activities. The information session organised by the Swedish Transport Agency during the safety day was appreciated by many players, but even more pointed out that it was a problem not having the instructions and guidance about the Regulation in Swedish. The guides available in English were difficult to apply for Swedish players with less extensive activities. However, several players mentioned that cooperation within the industry has begun with a view to creating a common interpretation of the Regulation.
5. [bookmark: _Toc528251752][bookmark: _Toc532483093]Global factors
This chapter describes observations from the outside world that have either affected safety outcomes in 2017 or could potentially have an impact on safety in the coming years. The report is divided into market, regulatory and investment prospects.
5.1 [bookmark: _Toc528251753][bookmark: _Toc532483094]Scope of service, and finances
All results so far presented in this report should be interpreted taking into account the fact that the volume of traffic on the tracks has increased significantly in recent years. From 1990 to 2016, the number of train kilometres rose by almost 120%, while passenger kilometres increased by 94% (the Swedish Transport Agency, 2018). The increase is explained by the fact that distance travelled per person has increased, concurrent with population growth. The current boom cycle in 2017 also indicates that the demand for rail transport will probably remain strong. The Swedish Transport Administration’s forecast also indicates a continued strong increase in train journeys over the next few years (the Swedish Transport Administration, 2018e).
A rapid increase in traffic volume not only increases exposure, and thus the expected number of near misses and accidents, but can also put pressure on system capacity. On average, virtually twice as many people travelled on passenger trains on each route in 2016 compared to 1990, while the average weight of freight trains traversing each section has increased by 15% (the Swedish Transport Agency, 2018).
Market dynamics and changing patterns of travel can also change risk profiles in the system. In 1990, long-distance train travel accounted for less than one-third of all passenger kilometres, while in 2016, it accounted for 48% of journey kilometres. Competition, demand and changes in travel patterns also govern the profitability of transport operators, which in turn may affect their ability to prioritise safety in their operations.
The Swedish Transport Agency’s annual follow-up of the transport market (2018) shows that the railway undertakings are in a good position financially. Procured passenger services are regarded as particularly profitable to operations. A survey of rail passengers in Sweden (the Swedish Transport Agency, 2017a) also shows safety is their top priority when travelling by train. We interpret the financial scope and incentives for improving safety levels at industry level as high.
At the same time, there is a potential risk that increased turnover in passenger rail transport mainly depends on increased demand, and not greater availability or ticket prices (the Swedish Transport Agency, 2018). Operational costs for rail traffic cannot be easily adapted in times of demand reduction, and when income falls, it can be more difficult to finance safety aspects.
5.2 [bookmark: _Toc528251754][bookmark: _Toc532483095]Availability of skills
As of 2017, there is still a high demand for train drivers, according to the Swedish Public Employment Service (2018). A shortage of experienced staff can lead to difficulties in finding replacements, to stress, to staff lacking experience in relation to their responsibilities, and could potentially lead to an increased risk of accidents. A large number of drivers are estimated to have retired in recent years (Swedish Transport Agency, 2013). On the other hand, the number of drivers and jobs is estimated to reach equilibrium within five years (the Swedish Public Employment Service, 2018).
As regards controllers, the 2015 safety culture report (the Swedish Transport Agency, 2018) identified concerns from respondents that there was a risk of shortage of staff. The financial statements covering operation of the Swedish Transport Administration (2018f) show that, for the period 2013, the cost of rail traffic management outstripped the increase in volume of traffic. Part of this increase in costs must relate to staffing increases.
5.3 [bookmark: _Toc528251755][bookmark: _Toc532483096]Changes in the regulatory framework
Changes to the regulatory framework that entered into force in 2017 are shown in Annex B.
5.4 [bookmark: _Toc528251756][bookmark: _Toc532483097]Strategy and plans for the railway system
In 2017, the groundwork was laid for the national transport system plan 2018-2029 (the Swedish Transport Administration, 2018d). The proposal that was accepted in 2018 aims to recover functionality of railway infrastructure through maintenance and reinvestment. Stronger investment to enhance capacity is anticipated for the years ahead. Another focus area of the national railway plan is the widespread introduction in Sweden of the European Railway Traffic Management System (ERTMS) as a single standard of signalling.
No major improvements are expected in 2018-2019 compared to 2017 on the public rail network (the Swedish Transport Administration, 2017a). However, an increased maintenance budget for 2020-2021 will make it possible to recover from the maintenance backlog. The expectation is that only then will reinvestment be possible to maintain safety levels, e.g. for road safety at level crossings. Extensive maintenance activities, combined with increased traffic on the tracks, are mentioned as potential risk areas in terms of cost, planning and stress on workers (the Swedish Transport Administration, 2017a).
6. [bookmark: _Toc528251757][bookmark: _Toc532483098]Discussion and analysis
Overall, we consider that the indicators and the reported railway safety measures in 2017 show a positive or unchanged trend in safety levels. With the exception of unauthorised persons on the tracks, none of the official European injury indicators show an upturn, and even with regard to unauthorised persons, the supplementary indicators show that no major increase in risk is likely during the year.
The official European safety indicators in respect of unauthorised persons do not take suicides into account. The number of suicides decreased sharply in 2017 compared to the previous year. We note that reported near misses and accidents due to unauthorised persons on the tracks are down, while the reported number of delay hours due to unauthorised persons on the tracks remains basically unchanged since a sharp increase during 2014-2016. The Swedish Transport Administration’s reporting on measures in anticipation of saving 4 lives indicates that system safety should be physically modified. Overall, we interpret the result to mean there is a certain indication of scope for improvement in this aspect of safety, even if detailed assessments of the effect of the measures would be needed before it would be possible to rule out other societal factors as the reason for this change.
As regards level crossing safety, we note that the European indicator shows a decline, while the number of near misses and accidents reported overall also decreased. Technical safety at level crossings in Sweden has not changed significantly, however. Since 2015, the number of passive level crossings has remained largely unchanged. Neither have we observed any major security measures that could explain the increase in level of level crossing safety. Overall, we find that the safety of this group does not indicate either a rise or a decline.
Passenger safety remains high. The official European indicator shows zero two years in a row, i.e. the best possible level. Among supplementary indicators, we see a slight increase in notified train derailments for 2017; nevertheless, this is from a very low level. Train collisions and near-collisions show a decrease. The number of track geometry faults is decreasing, while the number of reported SPADs is increasing. We note also that SPADs are a priority area for most major railway undertakings, and that the industry is cooperating to reduce these. Overall, we see a possible indication of improvement in the prevention of train derailments. As regards SPADs and collisions, there are no clear explanations for the deteriorating safety situation, so it is not possible at this stage to comment on any trend.
Employee safety does not appear to have changed significantly in 2017. While we note that the official European indicator is lower, the number of injured persons in general is too few to determine whether there is any change. The number of reported near misses and accidents involving work on the tracks decreased in 2017. At the same time, a detailed analysis of these events shows that they could largely have been avoided from the outset by correct use of protection or train lookouts. Late evacuation is not only a risk for the workers themselves but can also cause stress and discomfort to train drivers, who often perceive the situation as more ominous than those working on the tracks. The number of accidents and near misses during shunting also decreased. Several railway undertakings use follow-up and analysis of these events as part of their ongoing safety activities. Overall, there are no significant indicators of employee safety having deteriorated, while we see that there is an indication of a better compliance regime for track work, not least in the wake of the findings from the investigation into the collision with a person at Markaryd (SHK, 2017e).
With regard to the challenges for railway safety in the coming years, due account can be taken, in particular, of a continued increase in traffic. While work is ongoing to catch up with maintenance and increase capacity, the impact of this will only be evident as of 2020. Until then, intensive traffic and extensive track work will have to coexist in a restricted space. Maintaining security in such circumstances may require effective, proactive cooperation in the form of communication and joint planning among multiple players involved in the railway sector.
The emergence of different types of railway activity will also create a major need for new skill-sets. As regards train drivers, there is an increase in the provision of trains, concomitant with large-scale retirements. Inclusion of newly trained people while ensuring that every person’s role is covered by people with sufficient experience is likely to be at the centre of railway safety in the coming years. An example of the potential shortage of skills can be seen in the report on the collision at Piteå-Arnemark (SHK, 2018c), where part of the cause was that the remote signaller had insufficient experience of the tasks involved at the time of the accident.
[bookmark: _Toc506299286]Compared to other land transport, rail remains by far the safest option for passengers. However, we note that investments and technological developments in road traffic have reduced the number of road traffic deaths, and that we will soon reach a level where the number of deaths among pedestrians involved in car accidents will be comparable to the level of the number of deaths among pedestrians involved in train accidents. This is despite the fact that the number of pedestrian-and-train interaction elements should be very minor compared to the number of interaction elements between pedestrians and road vehicles. The question of why rail and other transport-user interactions – compared to exposure – result in so many deaths is a matter for further study
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	Common safety indicators



	Code
	CSI
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017*

	R01
	Total number of train km
	141,329
	140,339
	140,4329
	145,62
	148,4026
	148,4974
	152,6565
	157

	R04
	Number of other train km
	6,28
	0
	 
	 
	0
	0
	0
	0

	R05
	Number of passenger train km
	94,407
	96,975
	100,8012
	107,794
	111,371
	113,0791
	116,9347
	120,111

	R06
	Number of freight train km
	40,642
	43,364
	39,63169
	37,826
	37,03164
	35,41826
	35,72183
	36,469

	R02
	Number of passenger km
	11036
	11434
	11530
	11587
	11868
	12490
	12520
	13130

	R07
	Number of freight tonne km
	23464
	22705
	22000
	20700
	21300
	20600
	21400
	21800

	R03
	Number of track kilometres
	15347
	15601
	14739
	14510
	14511
	14392
	14373
	14459

	R08
	Number of line kilometres
	11066
	11206
	9944
	9765
	9689
	9716
	9684
	9676

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	T01
	Percentage of tracks with Automatic Train Protection (ATP) in operation
	65,5
	81,16
	81,95
	81,95
	84,33
	 
	 
	81%

	T02
	Percentage of train kilometres using operational ATP systems
	96,61
	96,44
	96,44
	96,44
	96,44
	 
	 
	98,00%

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	T03
	Total number of active and passive level crossings
	11370
	8730
	8616
	8221
	7892
	6630
	6609
	6980

	T06
	Total number of active level crossings
	3334
	3244
	3282
	3192
	3080
	3051
	3030
	3196

	T07
	Total number of active level crossings with automatic user-side warning
	918
	843
	836
	803
	753
	752
	702
	739

	T08
	Total number of active level crossings with automatic user-side protection
	31
	9
	11
	10
	12
	0
	0
	0

	T081
	Total number of active level crossings with automatic with user side protection
	 
	 
	 
	 
	12
	2146
	2173
	2313

	T09
	Total number of active level crossings with automatic user-side protection and warning
	2280
	2196
	2215
	2197
	2154
	0
	0
	0

	T10
	Total number of active level crossings with automatic user-side protection and warning, and rail-side protection
	19
	78
	77
	80
	81
	84
	82
	83

	T11
	Total number of active level crossings with manual user-side warning
	62
	87
	87
	68
	55
	0
	0
	0

	T12
	Total number of active level crossings with manual user-side protection
	5
	2
	16
	16
	8
	0
	0
	0

	T13
	Total number of active level crossings with manual user-side protection and warning
	19
	29
	40
	18
	17
	0
	0
	0

	T14
	Total number of passive level crossings
	8036
	5486
	5334
	5029
	4812
	3579
	3579
	3784

	T15
	Total number of active level crossings - Manual
	 
	 
	 
	 
	80
	69
	73
	61

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	I00
	Total number of precursors
	477
	429
	956
	1137
	1717
	1330
	1228
	1085

	I01
	Total precursors of accidents with broken rails
	62
	55
	34
	53
	39
	73
	67
	53

	I02
	Total precursors of accidents with track buckles and other track misalignments
	68
	70
	590
	783
	1422
	1117
	914
	743

	I03
	Total precursors of accidents with wrong-side signalling failures
	1
	2
	1
	1
	3
	0
	9
	8

	I04
	Total precursors of accidents with signals passed at danger
	341
	297
	328
	298
	249
	140
	233
	280

	I041
	Total precursors of accidents with signals passed at danger when passing a danger point
	 
	 
	 
	 
	 
	44
	11
	24

	I042
	Total precursors of accidents with signals passed at danger without passing a danger point
	 
	 
	 
	 
	 
	96
	222
	256

	I05
	Total precursors of accidents with broken wheels on rolling stock in service
	4
	4
	1
	1
	2
	0
	4
	0

	I06
	Total precursors of accidents with broken axles on rolling stock in service
	1
	1
	2
	1
	2
	0
	1
	1

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	N00
	Total number of significant accidents
	69
	54
	47
	43
	53
	40
	36
	40

	N01
	Collisions of trains
	3
	2
	4
	2
	4
	3
	2
	2

	N011
	Collisions of train with rail vehicle
	 
	 
	 
	 
	2
	0
	1
	0

	N012
	Collisions of train with obstacle within the clearance gauge
	 
	2
	4
	2
	2
	3
	1
	2

	N02
	Derailments of trains
	7
	7
	10
	9
	10
	3
	3
	4

	N03
	Level-crossing accidents
	14
	7
	11
	13
	13
	9
	7
	16

	N031
	Level crossing accidents on passive LCs
	 
	 
	 
	 
	7
	5
	3
	6

	N032
	Level crossing accidents on manual LCs
	 
	 
	 
	 
	1
	0
	0
	0

	N033
	Level crossing accidents on LCs automatic with user-side warning
	 
	 
	 
	 
	1
	2
	0
	2

	N034
	Level crossing accidents on LCs automatic with user-side protection
	 
	 
	 
	 
	4
	2
	4
	7

	N035
	Level crossing accidents on rail-side protected LCs
	 
	 
	 
	 
	0
	0
	0
	1

	N04
	Accidents to persons
	38
	28
	14
	16
	17
	16
	15
	11

	N05
	Fires in rolling stock
	0
	2
	3
	2
	3
	2
	4
	1

	N06
	Other accidents
	7
	8
	5
	1
	6
	7
	5
	6

	N07
	Suicides
	68
	62
	82
	90
	77
	86
	69
	50

	N08
	Attempted suicides
	 
	 
	 
	 
	4
	3
	6
	8

	N18
	Total number of accidents involving at least one railway vehicle transporting dangerous goods
	0
	0
	0
	0
	4
	0
	0
	3

	N19
	Accidents involving dangerous goods NOT released
	0
	0
	0
	0
	4
	0
	0
	3

	N20
	Accidents involving dangerous goods which ARE released
	0
	0
	0
	0
	0
	0
	0
	0

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TK00
	Total number of persons killed in all accidents
	42
	24
	15
	17
	25
	16
	13
	14

	TS00
	Total number of persons seriously injured in all accidents
	25
	15
	18
	17
	9
	12
	11
	12

	LK00
	Total number of level-crossing users killed in all accidents
	7
	7
	7
	7
	9
	6
	5
	4

	LS00
	Total number of level-crossing users seriously injured in all accidents
	5
	3
	10
	9
	4
	5
	2
	6

	OK00
	Total number of other persons killed in all accidents
	0
	0
	2
	0
	1
	0
	2
	0

	OS00
	Total number of other persons seriously injured in all accidents
	0
	0
	1
	0
	1
	0
	0
	2

	OKE00
	Total number of other persons not on platform killed
	 
	 
	 
	 
	1
	0
	2
	0

	OSE00
	Other persons not on platform seriously injured
	 
	 
	 
	 
	1
	0
	0
	1

	OKP00
	Total number of other persons on platform killed
	 
	 
	 
	 
	0
	0
	0
	0

	OSP00
	Other persons on platform seriously injured
	 
	 
	 
	 
	0
	0
	0
	1

	PK00
	Total number of passengers killed in all accidents
	2
	0
	0
	0
	0
	0
	0
	0

	PS00
	Total number of passengers seriously injured in all accidents
	10
	2
	1
	1
	0
	1
	0
	0

	SK00
	Total number of employees killed in all accidents
	2
	2
	1
	0
	1
	1
	0
	0

	SS00
	Total number of employees or contractors seriously injured in all accidents
	5
	2
	0
	0
	1
	1
	4
	2

	UK00
	Total number of unauthorised persons killed in all accidents
	31
	15
	5
	10
	14
	9
	6
	10

	US00
	Total number of unauthorised persons seriously injured in all accidents
	5
	8
	6
	7
	3
	5
	5
	2

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	C10
	Economic impact of significant accidents ONLY
	1,09E+08
	66861848
	43123975
	53374621
	 
	61628859
	50587775
	48175076

	C01
	Economic impact of fatalities
	98255164
	56907840
	36689400
	46568629
	68483278
	45430368
	37887826
	41592743

	C02
	Economic impact of serious injuries
	10896755
	5198166
	6434575
	6805993
	3603173
	4979727
	4685404
	5199098

	C13
	Cost of material damages to rolling stock or infrastructure for significant accidents
	 
	4755842
	 
	 
	 
	11218764
	6308859
	1182705

	C14
	Cost of delays as a consequence of significant accidents
	0
	0
	0
	0
	0
	0
	1705685
	289512

	C15
	Minutes of delays of passenger trains of significant accidents
	 
	 
	 
	 
	 
	0
	46560
	9780

	C16
	Minutes of delays of freight trains of significant accidents
	 
	 
	 
	 
	 
	0
	35160
	5880

	C17
	Cost of damage to the environment for significant accidents
	 
	0
	 
	 
	 
	0
	0
	1017,38
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	Changes in the regulatory framework




	Laws and other national rules
	Legal reference
	Date legislation entered into force
	Description of change
	Reason for the introduction/change

	The Swedish Transport Agency’s regulations (TSFS 2017:65) rescinding the Swedish Railway Inspectorate’s regulations (BV-FS 2000:3) on training for staff whose work impacts traffic safety
	Chapter 2, Section 5a of the Railway Act (2004:526).
	1 September 2017
	The Swedish Railway Inspectorate’s regulations (BV-FS 2000:3) on training for staff whose work impacts traffic safety were notified to the European Commission in accordance in accordance with Point 6 of Annex II to Directive 2004/49/EC. The regulations having been rescinded, there are no notified national safety provisions on training for staff whose work impacts traffic safety.
	The respective technical specifications for interoperability (TSI) for subsystems set out the professional competence requirements referred to in Section 4.6. This, combined with the requirements of the Safety Management System (competence management system) replaces the requirements of the rescinded regulations. 

	Regulations amending the Swedish Transport Agency’s regulations (TSFS 2011:60) on driver training, etc. in accordance with the Act (2011:725) on Authorisation for Train Drivers 
	Section 8 of the Ordinance (2001:728) on Authorisation for Train Drivers
	1 May 2017
	Introduction of provisions concerning the language of the driver’s communication with the infrastructure manager.
	Introduction of Directive (EU) 2016/882 amending Directive 2007/59/EU.


[bookmark: _Toc462755431]
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	Results of safety recommendations and other safety activities



[bookmark: _Toc462755448]Table 1: Safety-focused activities initiated by safety recommendations from the Swedish Accident Investigation Authority (SHK).
	Safety recommendation

	RJ 2017:03 R3.
The Swedish Transport Agency was advised, within the framework of its oversight, to examine how the Swedish Transport Administration could use its safety management system to learn lessons from experiences regarding understanding of, providing training in, the functionality of and follow-up of the STEG planning and documentation system as highlighted in this report.

	Efforts occasioned by the recommendation

	This activity concerns oversight of the safety management system with respect to understanding of, training in, functionality of and follow-up of new technical systems that impact traffic safety.
Oversight is scheduled for autumn 2018.


[bookmark: _Toc462755449]
Table 2: Safety improvements made by the Swedish Transport Agency and the industry beyond the recommendations from the Swedish Accident Investigation Authority
	Area of focus
	Cause of initiation
	Safety measure(s) introduced

	Legislation applicable to minor infrastructure managers
	When reconsidering safety authorisations, we have become aware that many minor infrastructure managers are not fully aware of what is required of them and the rules applicable and which regulations apply to them.
	The Swedish Transport Agency held some ten briefings at various locations throughout Sweden to raise awareness of the infrastructure managers’ obligations and the regulations they are expected to follow.

	Safety culture
	The fourth railway package and the rules introduced in connection with it require railway undertakings and infrastructure managers to promote a positive culture of safety in the organisation.
	The Swedish Transport Agency has begun work to measure safety culture among authorisation holders. This matter was also addressed at safety conferences and briefings. 

	Monitoring through measurable indicators of activity 
	Supervision of railway undertakings has shown that Regulation (EU) No 1078/2010 on oversight of the safety management system has been difficult to implement in the undertakings.
	The Swedish Transport Agency facilitated an industry meeting of railway undertakings for discussion and training with a view to increasing understanding regarding the introduction of measurable indicators in the undertaking.

	National Cooperation Group (GNS) – railway
The group is led by the Swedish Transport Administration. The Swedish Transport Agency takes part
	Expert groups
· Level crossings and collisions with persons
· Collisions, collisions with persons and derailments
· Work on track 
	GNS participants – railways decided jointly to terminate the group. The expert groups on traffic safety relocated to the Joint Risk Management Forum (FRI).

	Forum to deal with common traffic safety risks (FRI)
The forum is led by the Swedish Transport Administration
	To satisfy, in an effective way, the need to (proactively) prevent and (reactively) deal with common traffic safety risks.
	Focus groups to process common risks, including in the following areas:
· traffic regulations
· signal passed at danger
· unauthorised track access.
· Safety in connection with activities in track area
· Safety at level crossings

	National SPAD group (consisting of representatives from the Swedish Transport Administration and representatives from railway undertakings that are members of the Association of Swedish Train Operators, BTO) with a focus on unauthorised instances of SPAD.
	The late 1990s saw increased understanding of the fact that unauthorised signals passed at danger (SPAD events) constitutes a risk of serious accidents such as collisions and derailments.
The realisation that the ATC system is not comprehensive contributed to this, as did a number of serious accidents that occurred in the UK, Denmark and Norway.
With this in mind, the Stockholm area undertook a pilot project of targeted work to jointly manage SPAD events. The procedures were later made permanent and extended throughout Sweden. For various reasons, however, commitment to joint work waned over time.
In 2009, the Swedish Transport Administration and BTO carried out work by forming a joint analysis team tasked with reducing the number of SPAD events over the long term.
	The long-term objectives of the SPAD work are:
· to be able to detect and overcome systematic errors and thus reduce the number of SPAD events and reduce the risk of collisions and derailments
· to create a system of standardised investigation templates
· to create a coherent SPAD work function for the railway sector.

Among other things, the national SPAD group provides an overview of the signals most frequently passed at danger. The summary also includes any measures taken and planned. 
The latest compilation (2015-2017) is available on the Swedish Transport Administration’s website.

	Securing of loads
	For a number of years, there has been a lack of national rules governing securing loads in rail traffic. This is the result of liberalisation of the railways. 
	The Association of Train Operators (BTO) started work in 2017 to come up with joint rules for securing loads. BTO created a model for managing the securing of loads. In practical terms, BTO created a group around the model involving hauliers, contractors working on railways and the Swedish Transport Administration. The purpose of the group is to coordinate and develop rules for securing loads.
The resultant rules for securing loads were published on the BTO website.



Table 3. Description of contributing factors from the Swedish Accident Investigation Authority’s railway investigations 2017.
	Investigation
	Type of precursor
	Defect
	Defective barrier
	Description of defect

	RJ2017:01 – Markaryd
	Precursor: Accident to person: Authorised person on tracks
	A
	Work phase: Maintenance/track-side works: Request for protection
	Maintenance work was taking place on the tracks with STH 100km/h and in darkness where A-protection should have been requested, but instead the work was being done with a train lookout.

	RJ2017:01 – Markaryd
	Precursor: Accident to person: Authorised person on tracks
	B
	Person: Role of responsibility
	In the course of the maintenance work, the absence of the role of a protection and safety officer in situ to take charge of the safety of the technicians probably contributed to failure to implement A-protection.

	RJ2017:01 – Markaryd
	Precursor: Accident to person: Authorised person on tracks
	C
	Work phase: Preparation: Opening meeting: 
	The risks involved in the maintenance work were not reviewed, and the technicians did not receive instruction on safety in situ.

	RJ2017:01 – Markaryd
	Precursor: Accident to person: Authorised person on tracks
	D
	Work phase: Maintenance/track-side works: Train lookout
	A ‘train lookout’ was selected to protect the technicians, but it is unclear who was ultimately responsible for giving the warning.

	RJ2017:01 – Markaryd
	Precursor: Accident to person: Authorised person on tracks
	E
	Person: Culture: Inclination to report deviation: 
	Given the level of skills of these technicians, the risks from A, B, C and D should have been obvious. The fact that they nevertheless accepted the work is indicative of tolerance for work-related risks.

	RJ2017:02 – Västerås
	Precursor: Collision: 
	A
	Subsystem: Infrastructure: Equipment on line: Signal installation
	Experienced staff with local knowledge, without any health problems, failed to observe a stop signal. The investigation considers that the most reasonable explanation for this is that the signal was located where there were lots of competing and distracting stimuli from other light sources.

	RJ2017:03 – Piteå-Arnemark
	Precursor: Collision: 
	A
	Work phase: Controller: Stop signalling: Proceeding at stop
	The train management misjudged a section as being unobstructed despite the fact that a vehicle had stopped there. Obstacle clearance control of the section did not conform to the requirements set out in TTJ 2015:0309:17:1.

	RJ2017:03 – Piteå-Arnemark
	Precursor: Collision: 
	B
	Subsystem: Communication: Signal control centre: 
	The ARGUS train management system and the STEG planning system allow for incorrect information to be sent to the controller; accordingly, procedures must be created for the controller to interpret the information.

	RJ2017:03 – Piteå-Arnemark
	Precursor: Collision: 
	C
	Person: Culture: Inclination to take operational risks: 
	The notification system and controller gave conflicting information to the controller. Despite being queried by a colleague, the controller chose to act on the information that would result in less restrictive movement.

	RJ2017:03 – Piteå-Arnemark
	Precursor: Collision: 
	D
	Person: Skills: : 
	The controller was recently qualified, and a check after the event indicates that the controller was not prepared for the duties of the day.

	RJ2017:03 – Piteå-Arnemark
	Precursor: Collision: 
	E
	Analysis: Identification of defect: Risk assessment: 
	When ARGUS and STEG were introduced, insufficient consideration was given to the major demands that these systems would present to beginners.



	RJ2017:04 – Deje – Molkom
	Precursor: Collision: 
	A
	Person: Culture: Inclination to take operational risks: 
	The investigation finds that the driver probably wanted to complete the assistance task quickly in order to keep up with ordinary duties

	RJ2017:04 – Deje – Molkom
	Precursor: Collision: 
	B
	Work phase: Rolling vehicle: Free movement of a train on a section of track: Auxiliary vehicle
	The driver of the auxiliary vehicle had limited experience of the process. Among other things, the driver attempted to establish the exact position of the vehicle requiring assistance by contacting the driver (in order to be able to adjust speed and take care of the task promptly, according to A), which is prohibited according to TTJ 2015:0309 9M 5.15.

	RJ2017:04 – Deje-Molkom
	Precursor: Collision: 
	C
	Work phase: Rolling vehicle: Speed adjustment: 
	The driver of the auxiliary vehicle did not adjust speed to match the requirements of the situation, which was ‘full visibility speed’, i.e. maximum 40 km/h and considerably slower at the scene of the accident, where visibility was restricted. At the time of the accident, the speed before braking was 71 km/h, which is too fast, probably motivated by imprecise information obtained via B.

	RJ2017:05 – Fångsjöbacken
	Precursor: Collision: 
	A
	Work phase: Rolling vehicle: Signal and stop: Interaction with stop signal
	The driver of the second vehicle failed to observe a stop signal, possibly because of strong light from the other direction at the signal point.

	RJ2017:05 – Fångsjöbacken
	Precursor: Collision: 
	B
	Work phase: Rolling vehicle: Response to deviation: ATC indication
	The driver of the second vehicle did not respond to the audiovisual warning from the ATC panel after passing the stop signal.

	RJ2017:05 – Fångsjöbacken
	Precursor: Collision: 
	C
	Subsystem: Vehicle: Locomotive and motorised carriage: 
	The second vehicle was old and its noise level in operation was so high that the driver had to wear hearing protection, which probably contributed to B.

	RJ2017:05 – Fångsjöbacken
	Precursor: Collision: 
	D
	Subsystem: Vehicle: Brake: 
	Reduced braking performance due to a vehicle fault.

	RJ2017:05 – Fångsjöbacken
	Precursor: Collision: 
	E
	Work phase: Preparation: Setting up the vehicle system: 
	The ATC setting for the brake value did not match the actual value (see D), which resulted in late initiation of automatic braking in relation to deceleration capacity.

	RJ2017:05 – Fångsjöbacken
	Precursor: Collision: 
	F
	Work phase: Rolling vehicle: Braking: Deceleration test
	A routine deceleration test was not performed; D should probably have noticed this. If deceleration capacity cannot be checked, the restrictive ATC setting must be applied, which was not done in this case (see E).

	RJ2017:05 – Fångsjöbacken
	Precursor: Collision: 
	G
	Analysis: Identification of defect: : 
	The factors in B-F indicate serious and recurrent operational failures that should have been noticed and remedied by means of a brake inspection, driver training and ATC control. 



Weighted injury outcome	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	20.6	24.4	13.6	20.5	44.5	25.5	16.8	18.7	25.9	17.2	14.1	15.2	Number of deaths 	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	19	23	13	19	42	24	15	17	25	16	13	14	Number of seriously injured persons		2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	16	14	6	15	25	15	18	17	9	12	11	12	European target for weighted injury outcome	22.357909080000002	22.70434556	23.354786	24.182886	23.884601000000004	23.717291000000003	23.73315334	24.60978	25.08004616	25.09605722	25.665692	25.665692	


Passengers	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	0	0	2	0	0	0	0	0	0	0	Employees	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	0	0	2	2	1	0	1	1	0	0	Level crossing users	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	4	6	7	7	7	7	9	6	5	4	Unauthorised people	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	9	13	31	15	5	10	14	9	6	10	Other persons	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	0	0	0	0	2	0	1	0	2	0	


Passengers	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	3	2	10	2	1	1	0	1	0	0	Employees	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	1	4	5	2	0	0	1	1	4	2	Level crossing users	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	1	7	5	3	10	9	4	5	2	6	Unauthorised persons	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	1	2	5	8	6	7	3	5	5	2	Other persons	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	0	0	0	0	1	0	1	0	0	2	


Unauthorised persons	2011	2012	2013	2014	2015	2016	2017	15.8	5.6	10.7	14.3	9.5	6.5	10.2	Level crossing users	2011	2012	2013	2014	2015	2016	2017	7.3	8	7.9	9.4	6.5	5.2	4.6	Passengers	2011	2012	2013	2014	2015	2016	2017	0.2	0.1	0.1	0	0.1	0	0	Employees	2011	2012	2013	2014	2015	2016	2017	2.2	1	0	1.1	1.1	0.4	0.2	Others	2011	2012	2013	2014	2015	2016	2017	0	2.1	0	1.1	0	2	0.2	Target — Unauthorised persons	2011	2012	2013	2014	2015	2016	2017	13.3041372	13.313035128	13.804776	14.068570271999999	14.077551624	14.3970864	14.3970864	Target — Level crossing users	2011	2012	2013	2014	2015	2016	2017	8.981696	8.98770304	9.31968	9.49776896	9.503832319999999	9.719552	9.719552	Target — Passengers	2011	2012	2013	2014	2015	2016	2017	0.34329149999999997	0.3568361418	0.38159076	0.39425334	0.4003000848	0.41394990000000004	0.41394990000000004	Target — Employees	2011	2012	2013	2014	2015	2016	2017	0.40136953999999997	0.4016379796	0.41647320000000004	0.42443155039999991	0.4247025068	0.43434248	0.43434248	Target — Others	2011	2012	2013	2014	2015	2016	2017	1.9928138	1.994146612	2.067804	2.1073174879999996	2.1086627959999995	2.1565256	2.1565256	


Train collisions/collisions with persons	Ireland	United Kingdom	Netherlands	Switzerland	Denmark	Belgium	Spain	Luxembourg	Sweden — 2017	Italy	Germany	France	Norway	Finland	Slovenia	Czech Republic	Austria	Portugal	Latvia	Croatia	Poland	Slovakia	Greece	Hungary	Bulgaria	Lithuania	Romania	Estonia	0	0.0088406699106031456	0.044433723926925565	0.010268890908437434	0.047779830540867686	0.020596261778487203	0.030210567656566267	0.11483693155718878	0.013101266237381842	0.010710623063720174	0.027192335137091562	0.014893617021276596	0.21847070506454816	0.085470085470085472	0.046985857256965649	0.037037037037037035	0.045662100456621	0.10779056293621493	0	0	0.021340344347796397	0.039374729298736075	0.095960080606467713	0.0080129489254635484	0.10202346539704131	0	0.011703297989373406	0.44796177392862474	Train derailments	Ireland	United Kingdom	Netherlands	Switzerland	Denmark	Belgium	Spain	Luxembourg	Sweden — 2017	Italy	Germany	France	Norway	Finland	Slovenia	Czech Republic	Austria	Portugal	Latvia	Croatia	Poland	Slovakia	Greece	Hungary	Bulgaria	Lithuania	Romania	Estonia	0	0.010608803892723775	0	0	0	0	0.035245662265993981	0	0.026202532474763684	0.005355311531860087	0.002813000186595679	0.010638297872340425	0.039721946375372394	0.021367521367521368	0.046985857256965649	0.012345679012345678	0.032615786040443573	0.13473820367026867	0	0.096135358584887531	0.068289101912948472	0.019687364649368037	0	0.016025897850927097	0.20404693079408262	0.069146729359701287	0	0	Level-crossing accidents	Ireland	United Kingdom	Netherlands	Switzerland	Denmark	Belgium	Spain	Luxembourg	Sweden — 2017	Italy	Germany	France	Norway	Finland	Slovenia	Czech Republic	Austria	Portugal	Latvia	Croatia	Poland	Slovakia	Greece	Hungary	Bulgaria	Lithuania	Romania	Estonia	0	0.017681339821206291	0.044433723926925565	0.010268890908437434	0.031853220360578458	0.12357757067092322	0.050350946094277114	0.11483693155718878	0.098259496780363817	0.040164836488950653	0.046883336443261314	0.10212765957446808	0	0.12820512820512822	0.37588685805572519	0.20987654320987653	0.20221787345075015	0.21558112587242986	0.18164204407846937	0.24033839646221883	0.3243732340865052	0.23624837579241645	0.095960080606467713	0.21634962098751581	0.17003910899506886	0.41488037615820772	0.49153851555368305	1.1945647304763327	Accidents involving persons	Ireland	United Kingdom	Netherlands	Switzerland	Denmark	Belgium	Spain	Luxembourg	Sweden — 2017	Italy	Germany	France	Norway	Finland	Slovenia	Czech Republic	Austria	Portugal	Latvia	Croatia	Poland	Slovakia	Greece	Hungary	Bulgaria	Lithuania	Romania	Estonia	0	0.053044019463618877	0.069824423313740169	0.13349558180968665	0.095559661081735373	0.072086916224705214	0.11077208140740964	0	0.07205696430560013	0.19279121514696312	0.1715930113823364	0.16808510638297872	0.059582919563058591	0.085470085470085472	0	0.23456790123456789	0.2674494455316373	0.56590045541512835	0.90821022039234689	0.72101518938665643	0.71703557008595886	0.82686931527345753	0.95960080606467713	0.92148912642830816	0.81618772317633048	0.89890748167611678	1.6384617185122767	0.14932059130954159	Fire	Ireland	United Kingdom	Netherlands	Switzerland	Denmark	Belgium	Spain	Luxembourg	Sweden — 2017	Italy	Germany	France	Norway	Finland	Slovenia	Czech Republic	Austria	Portugal	Latvia	Croatia	Poland	Slovakia	Greece	Hungary	Bulgaria	Lithuania	Romania	Estonia	0	0.0035362679642412585	0.0063476748467036518	0.005134445454218717	0	0	0	0	0.006550633118690921	0.0026776557659300435	0.0056260003731913579	0.00851063829787234	0	0	0	0.012345679012345678	0	0	0	0	0	0.039374729298736075	0	0.072116540329171946	0.068015643598027545	0	0.011703297989373406	0.14932059130954159	Other accidents	Ireland	United Kingdom	Netherlands	Switzerland	Denmark	Belgium	Spain	Luxembourg	Sweden — 2017	Italy	Germany	France	Norway	Finland	Slovenia	Czech Republic	Austria	Portugal	Latvia	Croatia	Poland	Slovakia	Greece	Hungary	Bulgaria	Lithuania	Romania	Estonia	0	0	0.012695349693407304	0.020537781816874868	0.031853220360578458	0.010298130889243601	0	0	0.039303798712145524	0.013388278829650217	0.036569002425743825	0.006382978723404255	0	0.064102564102564111	0.046985857256965649	0.030864197530864196	0.019569471624266144	0	0	0.048067679292443766	0	0.019687364649368037	0.095960080606467713	0.064103591403708388	0	0	0	0.29864118261908318	


Car	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	3.9507244647722253	3.5622049556957318	3.1949439234551211	3.1811488920502233	3.3744996314375633	2.813596007570851	2.6630660052657289	1.7868247918400373	2.0361557973419857	1.9377638417725034	1.8760549073465531	1.6585028819253973	1.7065585111131751	1.6767934829328808	1.5718018257231978	Bus	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	3.53830348809545	1.7287612408947739	1.4048662664722782	3.857749096200791	1.5927282336326691	1.4180738190469109	1.8400845640047339	1.7068774157139264	1.6585790504291615	1.8900999804640459	1.1335604150928218	1.2380596326010502	0.40699202369189846	0.71090718461416225	1.0105425495009182	Rail passenger transport	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	1.6467682173734046	2.0584602717167555	1.3379991766158912	1.7496912309592425	1.2626325169248604	1.1994832995017533	1.3373751783166905	3.2620514679231603	1.5742522301906594	0.86728659155849142	1.2946101065895654	1.0953855871018179	0.80064692271355264	0.71885242399034177	0.95846989865378907	


Car	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	3.3187067860565285	2.7090376020439835	2.541676986628238	2.4319318049659211	2.5470688284249277	2.1577447367102702	2.0252081609273223	1.3697565708254626	1.4524732636485886	1.3039840439577017	1.3331749742226184	1.1189685012419923	1.3287523486440023	1.2753476710040608	1.232548589846197	Bus	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	1.0841514833440689	0.43383970470043542	0.10745765887231425	1.0722131782107425	0.6482854653355401	0.10806663588248293	0	0.21236376448435587	0.218165202930294	0.21648053694173339	0.1066798384821204	0.20732238130364519	0	0.10305094682662015	0.41268654420035011	Rail passenger transport	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	0.12131219274275283	0.34357336571168728	0	0	0	0	0	0.29238224378227223	0	0	0	0	0	0	0	


HGV	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	1.935269816843578	1.1602315292129899	1.1408091697363909	1.506876050552677	1.6406747250681584	1.2289442236208628	0.91257737588730647	0.7909926780303973	0.89029256027267889	0.86634285764273045	0.60783259656959	1.1103558288821918	0.78792953544822475	0.86593838613214436	0.65908887925278992	Rail — Freight	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	0.15472970993334365	0.24981120356174344	0.38505208701976096	0.18872976621444323	0.36320172445414539	0.0929335281793563	0.21325345740576424	0.23183369108615673	0.28370592833748426	0.14601413631754412	0.15096814963630556	0.44909383576492107	0.25537315153708828	0.049398816220684191	0.1469125078282793	


Suicides	
2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	65	78	71	67	66	57	81	89	77	86	69	50	Suicide attempts	
2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	4	2	5	1	1	4	3	6	8	Total suicide deaths in Sweden *separate axis	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	1196	1126	1170	1240	1138	1110	1156	1232	1153	1179	1134	



Accidents	2015	2016	2017	24	16	19	Near misses	2015	2016	2017	103	99	69	




Unauthorised persons	2013	2014	2015	2016	2017	2664	3937	5154	5801	5346	

Accident	2015	2016	2017	23	22	17	Near miss	2015	2016	2017	55	58	36	


Bus	2015	2016	2017	2	HGV	2015	2016	2017	9	4	5	Car	2015	2016	2017	39	39	22	Cyclist	2015	2016	2017	1	2	Pedestrian	2015	2016	2017	24	25	16	Miscellaneous	2015	2016	2017	5	10	8	


Accident	Automatic protection with barrier control	Automatic protection	Automatic warning	Manual	Passive 	Unknown	1	19	10	1	31	Near miss	Automatic protection with barrier control	Automatic protection	Automatic warning	Manual	Passive 	Unknown	5	74	10	4	55	1	


Serious collision	2014	2015	2016	2017	1	1	Non-serious collision	2014	2015	2016	2017	1	2	Near miss	2014	2015	2016	2017	5	3	3	2	


Stoppsginalspassage utan passage av farlig punkt	2015	2016	2017	96	222	254	Stoppsginalspassage med passage av farlig punkt	2015	2016	2017	44	11	24	



2016	Misunderstanding regarding permission	Start versus stop	Missing pre-signalling	Missing stop signal	Saw stop signal too late	Unable to stop	Other events	15	25	2	94	41	39	84	2017	Misunderstanding regarding permission	Start versus stop	Missing pre-signalling	Missing stop signal	Saw stop signal too late	Unable to stop	Other events	27	42	5	119	57	39	49	


Derailments	
2014	2015	2016	2017	10	3	3	4	Broken rail	
2014	2015	2016	2017	39	73	67	49	Track geometry fault	
2014	2015	2016	2017	1422	1117	914	739	



Very large	2014	2015	2016	2017	4	2	1	Large	2014	2015	2016	2017	5	4	2	Small	2014	2015	2016	2017	13	7	9	13	Smoke development	2014	2015	2016	2017	11	1	6	9	Unknown	2014	2015	2016	2017	4	2	


Very large	Other property	Other rolling stock	Freight wagon	Locomotive	Motorised railcar	Tour wagon	Track installation	Unknown	1	2	3	1	Large	Other property	Other rolling stock	Freight wagon	Locomotive	Motorised railcar	Tour wagon	Track installation	Unknown	3	1	2	1	4	Small	Other property	Other rolling stock	Freight wagon	Locomotive	Motorised railcar	Tour wagon	Track installation	Unknown	2	8	5	16	9	1	1	Smoke development	Other property	Other rolling stock	Freight wagon	Locomotive	Motorised railcar	Tour wagon	Track installation	Unknown	1	2	9	11	4	Unknown	Other property	Other rolling stock	Freight wagon	Locomotive	Motorised railcar	Tour wagon	Track installation	Unknown	1	1	4	


Accident	2014	2015	2016	2017	2	4	Near miss	2014	2015	2016	2017	24	22	17	12	


Number of IDs	Work after completed protection	Incorrect protection zone	Accident in the protection zone	Movement outside protection	On-board staff on track	Working without protection/with train lookout	Working on tracks — unclear circumstances	2	6	1	4	3	25	40	
2014	Deaths	Seriously injured	Accidents	Near misses	Other errors 	3	1	15	1	5	2015	Deaths	Seriously injured	Accidents	Near misses	Other errors 	0	0	8	3	4	2016	Deaths	Seriously injured	Accidents	Near misses	Other errors 	0	2	13	3	1	2017	Deaths	Seriously injured	Accidents	Near misses	Other errors 	0	3	8	2	


Person falling	2013	2014	2015	2016	2017	43	41	37	58	58	Losing one’s footing, lifting or any other overload	2013	2014	2015	2016	2017	31	21	32	39	28	Vehicle collision, collision with a person, damage to object, machinery, tool or animal	2013	2014	2015	2016	2017	33	30	42	50	27	Threats or violence, shock, fear	2013	2014	2015	2016	2017	77	88	59	55	48	Material falling, collapsing or exploding	2013	2014	2015	2016	2017	5	7	Hit something, stood on something sharp	2013	2014	2015	2016	2017	18	17	7	10	10	


Accidents in general	Fire/overheating	Collision/SPAD	Derailment/broken wheel	Collision with person	Passenger accident	Shunting accident	Other targets	63	10	27	20	5	1	8	65	
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