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Fig. 1 shows the numbers of railway operational accidents in 
Japan, fatalities and injuries in those accidents, 1) and the number 
of accidents of JR East.  As shown, safety of railways in Japan 
has not seen much improvement since 2000, while improvement 
over the long term was seen.  The annual average number of 
fatalities in accidents related to railways in the latest five years is 
311 persons, likely evoking a social demand on Japanese railways 
for further improvement of safety.  A trend is also shown for JR 
East similar to that of Japanese railways as a whole.

On the other hand, a report of study group of experts hosted 
by the Ministry of Land, Infrastructure, Transport and Tourism 
(MLIT)2) pointed out that, “Level crossing accidents and bodily 
injury accidents account for more than 90% of the number 
of railway operational accidents.  Those are mostly caused 
by persons other than railway operators, so preventing those 
accidents inevitably requires understanding and cooperation of 
railway users, level crossing users, and residents along railway 
lines, in addition to enhancement of safety measures by railway 
operators”.  In fact, the breakdown of the 274 total fatalities in 
2013 is 91 for level crossing accidents (all pedestrians, bicycle 
users, and automobile drivers, etc. within the level crossings) and 

Introduction1 183 for other accidents with casualties (153 for persons entering 
the track, 20 for persons falling from the platform, and 10 for 
persons struck by a train on the platform).  This demonstrates 
that improvement of safety requires cooperation between railway 
operators, users, and residents along railway lines.

In this situation where remarkable safety improvement is 
not observed, one idea regarding risks to be given priority is to 
compare with other countries.  A system with lower safety but 
similar in type and conditions to systems with higher safety can  
be improved to the level of the better ones.  In this context, it 
would be beneficial to compare the safety of Japanese railways 
with that of railways in other counties in looking for directionality 
of future safety improvement.  It would problematic if we 
unconditionally accept the results of such comparison, because 
the countries differ in terms of systems and conditions of railways.  
However, we can expect to find new solutions for the points where 
Japan has weaknesses by studying the efforts of countries that are 
strong in those.

Based on this consideration, we compared railway safety of 
Japan and EU nations in this paper.  The reason of choosing 
EU nations for comparison is, as explained later, to utilize 
a framework for comparing railway safety between member 
nations already in place in the EU.

Comparison of Railway Safety 
Between Japan and the EU2

2.1 Railway Safety Management in the EU
The European Railway Agency (ERA) was established in the 
EU in 2004 with an aim of securing safety of cross-border 
through services of trains.  That agency currently manages 
safety across borders.  The EU further issued the Railway Safety 
Directive (Directive 2004/49/EC3)), which expresses a common 
philosophy on railway safety.  It shows directionality, stating that, 
“Safety levels in the Community rail system are generally high, in 
particular compared to road transport. It is important that safety 
is at the very least maintained during the current restructuring 
phase,... In line with technical and scientific progress, safety 
should be further improved, when reasonably practicable and 
taking into account the competitiveness of the rail transport 
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In this study, in order to obtain implications of important risks that should be managed in railways, the safety level of Japan’s 
railways was compared with the safety level of EU countries’ railways.  The results showed that the safety level in Japan was 
the same as that of the higher-ranking group of EU countries in six of the seven indices.  The remaining index, showing the 
safety level of Japan as low, concerned platform accidents.  It is difficult to say that the results can be unconditionally accepted 
because the comparison conditions are different.  However, investigating safety measures in the countries with results superior 
to those of Japan might lead to finding new methods for improving the safety level in Japan.
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Prepared based on Tetsukido Yuso no Anzen ni Kakawaru 
Joho no Kohyo ni tsuite [in Japanese]1) from MLIT

Fig. 1  Trends in Numbers of Railway Operational Accidents 
and Casualties in Those
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the other hand, the EU weighs serious injuries as 0.1 fatalities 
and uses the FWSI as the total number of fatalities and weighted 
serious injuries.  In the EU, serious injury is defined as an injury 
that requires 24 hours or longer hospitalization.  Due to this 
difference in injury classification, we regarded all injuries in 
railway accidents in Japan as seriously injuries, converting those 
into 0.1 fatalities.  The third is that the EU data excludes data 
on subways, while the data of Japan includes such data.  Neither 
Japan nor the EU includes the number of suicides in the data.

Fig. 2 to Fig. 8 show the results of comparison of NRVs for 
Japan and EU member states in the order of the risk categories of 
Table 1.  Fig. 2 is the results of comparison of NRVs corresponding 
to CST 1.1 for passengers.  Here, the “passengers” means passengers 
on trains and passengers getting on or off at stations.  As the 
values of railway track kilometers and the conditions of railway 
use vary from state to state, the NRVs are standardized with the 
formula shown in the column for measurement units in Table 1.  
For Fig. 2, the NRVs are calculated as the FWSIs for passengers 
standardized with the train kilometers of passenger trains, so a 
smaller NRV represents higher safety.  The FWSI for passengers 
per kilometer of movement of passenger trains of Japan is 
7.54 × 10-9, proving that safety in Japan is the sixth best of the 
states compared.

Fig. 3 also shows the results of comparison of risk for 
passengers, using passenger kilometers as the measurement unit 
for calculation.  Seen from a viewpoint of safety in movement of 
passengers over one kilometer, the results show Japan as being 

mode”.  Based on that philosophy, the EU has set out common 
Safety Targets (CSTs)4) each member state of EU can accomplish 
in terms of the risk categories shown in Table 1.

The concept and procedure for developing CSTs is as follows.  
CSTs are indexes based on the number of casualties, so the 
smaller the value is, the higher safety can be regarded to be.  First, 
for each of risk categories, the National Reference Values (NRVs) 
of individual EU member states and the European Average Value 
(EAV) for the specified period (from 2004 to 2009) is calculated.  
Comparing the maximum NRV of individual member states 
with the value equal to ten times the EAV, the smaller value is 
adopted as the CST.  When the NRV is higher than the CST, 
the CST is applicable as the NRV for that state.  Consequently, 
the actual target of individual EU member states is to achieve 
their own NRVs.  As the NRV is the weighted average value of 
the standardized number of causalities based on the results in 
the specified period, it can be considered to be an index showing 
railway safety of each EU member state.

The ERA confirms through actual results that railway safety 
in a member state is maintained, by annually comparing the 
Observed Safety Performance (OBS) and the Moving Weighted 
Average (MWA) of the state concerned with its NRV.  The NRV 
and the annual MWA and OBS of each EU member state are 
disclosed.6)

2.2 Comparison in Railway Safety Between Japan and EU
Based on the EU calculation methodology,5) we calculated the 
NRVs for Japan and compared them with those of EU member 
states.  The NRVs of EU member states are from data disclosed 
in 2014.6)  The fatality data of Japan is the shown in Table 2.  For 
the data required for calculation, such as train kilometers and 
passenger kilometers, we referred to the corresponding Annual 
Report of Railway Statistics.

Before comparing the data, we have to point out three 
differences between Japan and EU definitions.  The first is 
the difference of the definition of the fatalities.  The EU data 
considers the number of accident fatalities to be the number 
who died within 30 days after an accident while that for Japan 
considers those to be the number who died within 24 hours 
after an accident.  In order to allow international comparison, 
the National Police Agency investigates the relation between the 
number who died within 30 days and who died within 24 hours.  
According to traffic accident data shown in White Papers on 
Traffic Safety in Japan7) for three years (from 2011 to 2013), the 
ratio of the number of accident victims who died within 30 days 
is 1.18 times that of the number who died within 24 hours.  
As this would not prove to be a significant difference for the 
comparison here, we used the figures as defined without making 
conversions.  The second difference is the concept behind the 
Fatalities and Weighted Serious Injuries (FWSI) index.  In Japan, 
we usually count the numbers of fatalities and injuries separately, 
expressing as the number of fatalities and the number of injuries 
or the total of those as the number of casualties.  The published 
data on casualties in railways in Japan does not distinguish 
serious and slight injuries, expressing all as injuries together.  On 

Risk Category CST Value (× 10-9) Measurement units

Risk to passengers
CST 1.1 170 Passenger FWSI / Passenger train-km

CST 1.2 1.65 Passenger FWSI / Passenger-km

Risk to employees CST 2 77.9 Employee FWSI / Train-km

Risk to level crossing 
users CST 3.1 710 Level crossing user FWSI / Train-km

Risk to “others” CST 4 14.5 Others FWSI / Train-km

Risk to unauthorized 
persons on railway 
premises

CST 5 2,050 Unauthorized person FWSI / Train-km

Risk to whole society CST 6 2,590 Whole society FWSI / Train-km

(FWSI is the converted number of fatalities (see text for details).)
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2004 0 5 145 152 20 322 49 11 120 60 98 660

2005 112 7 137 154 33 443 614 19 130 51 119 1,376

2006 0 4 124 161 29 318 115 15 128 46 133 414

2007 3 11 126 157 33 330 27 20 99 43 166 349

2008 0 7 116 158 33 314 33 18 73 41 188 353

2009 2 5 123 150 36 316 59 31 92 37 158 377

Ave. 19.5 6.5 129 155 30.7 341 150 19 107 46.3 144 588

1:  The data in this table is arranged by the author based on data shown on websites of MLIT and Japan 
Transport Safety Board and the Annual Report of Railway Statistics (2004 - 2009).

2: Data on tramways is excluded.

Table 1  Common Safety Targets

Table 2  Numbers of Casualties in Railway Accidents in Japan
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the safest.
Fig. 4 is a comparison of risk for employees.  The values 

here are for casualties of employees involved in train operation, 
and they do not include casualties of employees involved in 
maintenance work while train operation is suspended and in 
workshops.

Fig. 5 is a comparison of risk for level crossing users.  It covers 
pedestrians, bicycle users, automobile drivers, and the like who 
use level crossings.

Fig. 6 is a comparison of risk for “others”, categorized as 
those not falling under CST1, CST2, CST3, or CST5.  More 
specifically, it includes accidents where a person on the platform 
is struck by a train, a person falling from the platform is struck by 
a train, and an automobile entering the track by mistake is stuck 
by a train.  In this regard, Japan is the second worst of all the 
states compared.  The number of accidents related to platforms 
account for a large percentage of the total number of the specific 
accidents mentioned above.  The comparison results suggest that 
there is probably room for improvement in regards to platform 
safety measures in Japan.  At the same time, railways in Japan are 
characterized as having transport density higher than railways in 
the EU.8)  As higher transport density means more passengers 
carried per unit of infrastructure, that can be presumed to be the 
reason why more accidents related to platform facilities occur in 
Japan than in EU member states.

Fig. 7 is a comparison of risk for unauthorized persons on 
railway premises, dealing with accidents that involve authorized 
persons entering restricted area.  More specifically, it includes 
accidents where a person enters the track between stations other 
than at crossings is struck by a train and where a person crossing 
the track to the next platform in the station is struck by a train.

Fig. 8 is the total of CST 1 to 5.  As it is the total, it is greatly 
affected by CST 3.1 and CST 5, which are risk categories with 
larger numbers.

Looking at the trends in Fig. 2 to 8 as being for the whole, the 
values of states with lower safety vary more, and the values of the 
group of states ranking has having relatively high safety vary less.  
Other than for CST 4, we can say that Japan is included in the 
higher-ranking group with less variation in safety values.

Conclusion3
In this paper, we compared railway safety of Japan and the EU 
member states, aiming to derive suggestions for which risks for 
railways in Japan we should place priority on.  Six of the seven 
indexes used show results demonstrating that railway safety 
in Japan is at a level equal to the higher-ranking group of EU 
member states.

The risk category where safety in Japan showed relatively 

Fig. 2  Comparison of NRVs (Passengers, CST 1.1)

Fig. 3  Comparison of NRVs (Passengers, CST 1.2)

Fig. 4  Comparison of NRVs (Employees, CST 2)
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lower results is that of accidents related to platforms.  In this 
regard, the comparison suggests that there is a possibility that we 

can learn more from higher-ranking EU member states.  This will 
be an issue for future study.
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Fig. 6  Comparison of NRVs (Others, CST 4)

Fig. 7  Comparison of NRVs (Unauthorized persons, CST 5)
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Fig. 5  Comparison of NRVs (Level crossing users, CST 3.1)


