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ADIF

ADministrador de Infraestructuras Ferroviarias
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European Rail Agency

BTP

British Transport Police

CAEX

CAPital Expenditure
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Computer Based Training
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Close-Circuit TeleVision

CN

Canadian National
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SysTemS
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Transit Cooperative Research Programme
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CEA
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1.1

Warning signs and posters – CIDAUT

1.1.1 Overview of the piloted measure
Warning signs and posters are aimed to deliver information concerning dangers and punishments
associated with trespassing. The warning signs selected (trespassing and breaking the fence) for
this pilot test, consist of a range of images and texts aiming to convey information about
punishments associated with illegally crossing the rails, targeted at preventing trespasses in the
railway property. These signs are especially based on the facts of trespassing and breaking the
fence. On the other hand, the informative poster aims to increase the level of knowledge about
the railway culture in order to avoid the most frequent risks. See in Figure 1.1-1 an example of a
warning sign (other signs can be found in D5.1. Selection of measures and their implementation in
pilot test planning and execution; Kallberg, Plaza, Silla, García et al, 2014).¡

Figure 1.1-1: Spanish warning sign referring to the fine for trespassing.

The place selected in order to implement this preventive measure was the stopping place named
“Valladolid-Universidad” located at the conventional gauge railway, L Madrid-Irún, PK-25+600, in
Valladolid, Spain. This stopping place has been identified as a hotspot with a high number of
trespassing and real pedestrian-train fatalities. In addition, a large number of vandalism acts and
graffiti actions have been detected at this stopping place. In this rail area, there are a high number
of users who usually go across this stopping place to pass from the one area of the city to another
side by walking over the tracks instead of taking the underpass.

1.1.2 Methodology to evaluate the piloted measure
The main hypothesis of this evaluation was that potential trespassers who became more aware of
the illegality and punishments associated with their behaviours would, after reading the warning
signs at the poster located at the site, avoid crossing illegally in the railway area in the future,
avoiding, thus, being fined as well. For this purpose, a before and after study was carried out,
based on comparison of frequency of trespassing as well as unsafe behaviours before and after
the warning signs and the posters were set up. As it was pointed out in D5.1.Selection of measures
and their implementation in pilot test planning and execution (Kallberg, Plaza, Silla, García et al,
2014), it is assumed that changes in the frequency of trespassing reflect the effects on the
frequency of trespassing accidents and positive attitudes towards avoiding risky behaviours
(Korve, Farran, mansel, Levinson, Chira-Chavala and Ragland, 1996).
In order to carry out this comparison an observation study was carried out, consisting of two
phases: (1) pre-intervention (baseline) and (2) post-intervention (short-term effects).
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Observations
The days of observation were established on the basis of the user profiles for the stopping place
and their usual behaviour. For this purpose, a pre-study was carried out in order to detect the usual
behaviours and the times of increased presence of passengers and users. As result of this,
observations were established from 9.00 to 19.00 on four consecutive days, from Wednesday to
Saturday, when the main type of illegal and unsafe behaviours at this stopping place were
registered.
One inconspicuous and trained observer was located at each platform during the four days of
observation. Each observation day was divided into seven observation hours on the basis of the
pre-study, except the observation time from 09.00 to 10.00 on Friday and from 16.00h to 17.00 on
Saturday because ADIF workers were on the track, and thereby, this situation could affect the
actual behaviours of the users. The observers collected separately the legal and illegal behaviours
carried out in the stopping place. To check the reliability of the observations after each period of
observation, the recordings were checked out among both observers.
Furthermore, every day during the second evaluation (post-intervention), the repaired fence was
checked in order to know if it had been broken or not. The fence broken by users to take a short
cut was mended during the implementation of the measure with the aim of knowing the effect of
one of the warning signs that identified the punishment for breaking the fence.
The second hypothesis was that people, who became more aware of the dangers of crossing
illegally after reading the posters set up at the stopping place, would pay the greatest attention in
the future when they cross by using the authorised places and would acquire positive attitudes
towards avoiding risk behaviours.
In order to know if users were aware of the dangers of crossing illegally as well as the illegality of
some behaviour, a before and after study was carried out, comparing the knowledge acquired
between (1) pre-intervention (baseline) and (2) post-intervention (short-term effects).
Surveys
The questions of the survey concentrated on perceptions of safety and illegality, frequency of
walking across the tracks and using the level crossing and underpass. These surveys were
conducted from 09.00 to 19.00 the following week after the observations in both periods of the
study. On the one hand, the surveys were carried out at the stopping place and on the other hand,
in one community centre near the stopping place. A total of 162 forms were issued prior to the
intervention and 142 after the intervention. Concerning the interviewees, people from the
community centre were the same for both the before and after surveys and most people
interviewed at the stopping place were also the same (around 88%).
Furthermore, one question about the illegality of breaking fences and punishment associated was
also asked. At the end, three questions concerning the railway culture were carried out as well to
know basically if during the study period the warning and educational signals have been read.
The sample was taken from two places during the before and after study. These places were at the
stopping place and a community centre close to the rail station. The number of subjects that filled
the surveys in the pre-study was 107 at the stopping place and 55 in the community centre. On the
other hand, 106 people at the stopping place in the after-study and 37 in the community centre
(Table 1.1-1).
Table 1.1-1: Total number of participants
Warning signs and posters CIDAUT Spain
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Surveys
Place

Stopping place

Before
107

After
106

Total
213

55

37

92

162

143

305

Community centre
Total

The subjects were divided into four groups according to their age. As it could be observed (Table
1.1-2), the number of participants in these groups was quite similar before and after the study.
Table 1.1-2: Group of participants
Surveys
Group of participants

Before
1

After
0

Total
1

Youth

35

27

62

Adults

80

53

133

Elderly

46

63

109

162

143

305

Teenagers

Total

As it can be observed in Table 1.1-3, the number of females and males who participated was
similar before and after the study.
Table 1.1-3: Gender
Surveys
Gender

F

Before
99

After
83

Total
182

M

63

60

123

162

143

305

Total

Finally, another characteristic was taken into account was the occupation of the participants. Thus,
four groups were created: students, retired, unemployed and workers. As described in the table, no
big differences were found according the occupation before and after the study (Table 1.1-4).
Table 1.1-4: Occupation of the participants
Surveys
Before
Professional situation

Total

Warning signs and posters CIDAUT Spain

After

Total

Student

22

24

46

Retired

53

62

115

Unemployed

44

27

71

Worker

43

30

73

162

143

305
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1.1.3 Reported costs for measure
Reported costs for the measure implemented in this pilot test are collected in the Table 1.1-5.
Table 1.1-5: Reported costs for Warning signs and posters
Cost
Costs of production for posters and signs

Nature

Value

warning sign 1 (X2)

1166,24

warning sign 2 (X2)

494,98

poster 1 (X2)

1086,92

poster 2 (X2)

m.v.

Maintenance costs

m.v.

Total

2748,14

1.1.4 Evaluation results
Observation study
Focusing on the main hypothesis, the table, collected in Annex 1: Groups combination shows
that the trespassers have been reduced from 128 to 77 after the implementation of the warning
signs that indicated the possibility of being fined for trespassing. Furthermore, it should also be
highlighted the reduction in numbers of people using the broken fence areas in order to access or
leave the stopping place. As also collected in the same table, this illegal behaviour has decreased
from 26 to 4. In addition to this, after the installation of the warning sign, the broken fence area was
repaired, impeding through it. After post-intervention, it was checked out that the fence has not
been broken again, so an effect of the warning sign indicating the possibility to be fined for
breaking the fence could have occurred as well. Concerning this, it was indicated by ADIF that
before carrying out this study, when the fence was repaired, people broke it immediately again.
On the other hand, the number of people using the stopping place for running, jogging and walking
using the cross-platform interchange in order to cross from one area of the city to other one,
increased from 200 to 248. In this context, it is important to remember that the cross-platform is
intended for users who have to change the platform in order to take the train at the opposite side.
In the same way, the number of cyclists through stopping place and using the cross-platform to
cross over has increased from 158 to 282 after being implemented the poster indicating that riding
bikes is prohibited along the stopping place. However, the number of motorcyclists riding through
stopping place and using the cross-platform to cross over has decreased from 3 to 0.
In order to know whether these differences were significant, Chi Square tests (Table 1.1-6) were
performed and they indicated that all these differences were significant (p=0.025). Consequently,
the null hypothesis can be refused and we can say that the number of trespassers has been
decreased considerably after the implementation of the warning signs indicating that trespassing is
an illegal behaviour and the possibility of being fined if you were caught by Police/Railway Security.
As result of this, the trespassers who have read the warning signs are aware of the illegality and
punishments of this behaviour and they have avoided trespassing at the stopping place named
University-Valladolid.
Furthermore, the number of people using the broken fence areas to cross also has been reduced
significantly (p=0.025). Furthermore, the repaired fence has not been broken by people after the
repairs. Hence, we can say that after the implementation of warning sign indicating the possibility
of being fined for breaking the fences, nobody broke the fence and people could not use this short
cut, so the warning sign that indicated the punishment for breaking the fence could have had an
effect.
Warning signs and posters CIDAUT Spain
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Table 1.1-6: Chi Square tests for the significance of the results
Chi-Square Tests
Value

Df

Pearson Chi-Square

138,927

a

8

Asymp. Sig.
(2-sided)
,000

Likelihood Ratio

163,335

8

,000

Linear-by-Linear Association

38,449

1

,000

N of Valid Cases

1758

a. 6 cells (33,3%) have expected count less than 5. The minimum expected count is 1,50.

All these variables supports our main hypothesis stating that people after reading the warning
signals would reduce their illegal and unsafe behaviours.
However, the number of people using the stopping place for running, jogging and walking, who
cross from one area of the city to other one through the cross-platform interchange, has increased
from 200 to 248. As it has just said in the paragraph above is important to remember that the
cross-platform is intended for passengers who have to change platforms in order to take the train
in the opposite side/platform or to leave the stopping place. In the same way, number of cyclists
using the stopping place in order to access the green park through the cross-platform has
increased from 158 to 282, despite the poster indicating that riding bike is prohibited along the
stopping place. All these unsafe behaviours have increased significantly (p=0.025).
Although the likely explanation for the increase of these types of unsafe actions seems to be the
weather conditions, since it is spring and people usually go to run, jog, biking more often than
winter, it is certain too, that no information was gathered from the warning signs at the stopping
place referring to these behaviours. An exception is that whilst biking is forbidden through the
stopping place, this information was provided on the poster located in the underpass and thus, not
accessible for bikers to read.
Survey study
The main variables that were measured in the survey in order to know the effectiveness of the
piloted measures were the following ones:
- The perception of illegality about crossing over the tracks when a train is not approaching.
- Awareness about the sanction applied in case of crossing over the tracks when a train is
not approaching.
- Perceived illegality about crossing the tracks when a train is approaching.
- Sanction for crossing over the tracks when a train is not approaching.
- Awareness about the illegality about breaking/painting the fence.
- Sanction for breaking/painting the fence
- Time taken for a train to stop in comparison to a car.
- Knowledge about the trains that stop at this station.
- Knowledge about the speed of the trains at the station.
- Perceived prohibited behaviours.
Warning signs and posters CIDAUT Spain

Page 9 of 20

24 October 2014

RESTRAIL
SCP1-GA-2011-285153

1. - The perception of illegality about crossing over the tracks when a train is not approaching.
As observed below (Figure 1.1-2), it has been an increase in the number of people that has
denominated this action as illegal. This will support our hypothesis and the effectiveness of the
informative warning which notifies about the illegality of trespassing.

Figure 1.1-2: Perception of illegality crossing over the tracks, when train is not approaching

2. - Awareness about the sanction applied in case of crossing over the tracks when a train is not
approaching.
The results showed a larger amount of people that have chosen the correct answer after the
implementation of the warning. 9% more respondents chose that the fine can be up to 6000 €. It is
remarkable that the "none" option has fallen from 49% to 26%. It can be interpreted that although
the amount is not accurately known, the fact that there is some kind of fine has reached users
(Figure 1.1-3).

Figure 1.1-3: Awareness about the sanction applied in case of crossing over the tracks, when train is not
approaching

3. - Perceived illegality about crossing the tracks when a train is approaching
As noted below the grade of people’s awareness about this behaviour has increased (Figure
1.1-4), although most participants had already indicated that this behaviour is illegal (69%).
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Figure 1.1-4: Perception of illegality crossing over the tracks, when train is not approaching

4. - Sanction for crossing over the tracks when a train is approaching
In this case, a decrease has been found in the after-phase of the study about the sanction
associated with crossing through the tracks, since less people have answered correctly. In fact, the
number of participants who answered ‘Do not know’ has increased as well (Figure 1.1-5).

Figure 1.1-5: Percentage of responses about sanctions for crossing over the tracks when train is
approaching

5. - Awareness about the illegality about painting/breaking the fence
As shows below, the people’s awareness about the illegality relating to painting/breaking the fence
has increased, although before-study already a high number of right answers. When there are
small percentages unaware of a particular measure, it becomes exponentially difficult to reach
them. However, this measure has achieved a 99% informed users about the illegality of this
practice (Figure 1.1-6).
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Figure 1.1-6: Awareness about illegality about breaking/painting the fence

6. - Sanction for painting/breaking the fence
It has been demonstrated that people have answered more correctly after the implementation of
the piloted measures. It has gone from 19% to 33% who are aware that penalties may be greater
than 6,000€, although in general terms, despite being well known that it is illegal, similar
percentages between the two options show that users do not know exactly the amount of the fine
(Figure 1.1-7).

Figure 1.1-7: Percentage of answer about sanction for painting/breaking the fence

7. - Time taken for a train to stop in comparison to a car
It is clear that people have answered more correctly than in the before- phase of study. The
posters have improved markedly users’ train knowledge, which is represented by an 8% increase
on the correct answer. The “20 times more” option has decreased by 16%, even though the “twice
more” option has increased by 13 % (Figure 1.1-8).
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Figure 1.1-8: Percentage of answers concerning the time takes to stop a train

8. - Knowledge about the trains that stops at this station
A number of right answers (with/without stop, at any time and in both ways) has increased
considerably from 36% to 69%, being the option that has suffered a major decrease is that the
trains can only stop in one way (Figure 1.1-9).

Figure 1.1-9: Knowledge about the trains that stop at this station.

9. - Knowledge about the speed of the trains at the station
The correct information has slightly decreased in favour of the option “up to 160 km/h same way”.
Interestingly, the option “more than 200 km/h same way” has also increased (Figure 1.1-10).

Figure 1.1-10 Knowledge about the speed of the trains at the stations
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10. - Perceived prohibited behaviours
The correct answer that was “cycling through platforms and authorised passes” has been
increased significantly (Figure 1.1-11). So this information posted in the informative panel seems
to have been very effective.
13. 4. P ROHI BI T E D BE HAV I OUR

13. 4. P ROHI BI T E D BE HAV I OUR

9%

14%

C Y C LI N G T H R OU GH T

C Y C LI N G T H R OU GH
8%

P LA T FOR M S A N D

P LA T FOR M S A N D

A U T H O R I SE D P A SSE S

A U T H O R I SE D P A SSE S

W A LK I N G C A R R Y I N G A

W A LK I N G C A R R Y I N G A

B I C Y C LE OV E R T H E

B I C Y C LE OV E R T H E

7%
42%

P LA T FOR M S

P LA T FOR M S
20%

C R O SSI N G T H R O U G H

C R O SSI N G T H R O U G H
63%

T H E A U T H O R I SE D

P LA T FOR M S

P LA T FOR M S

W A LK I N G C A R R Y I N G

W A LK I N G C A R R Y I N G
37%

T H E A U T H O R I SE D
P A SSE S B E T W E E N

P A SSE S B E T W E E N

SU I T C A SE S O R C A R T S

SU I T C A SE S O R C A R T S

OV E R T HE

OV E R T HE

P LA T FOR M S

P LA T FOR M S

Figure 1.1-11: Percentage of answers concerning the prohibited behaviour

Below, it is collected the table of decision-making that shows which differences were or not
significant for each one of the variables studied in the comparison between the punctuation in the
before-phase and after-phase (Figure 1.1-12).
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Figure 1.1-12: Asymptotic significance for the variables studied in the survey.

CBA for warning signs and poster
For this pilot test, only costs related to the design and implementation were available, and no
maintenance costs were provided. The costs are therefore incomplete. We performed a CEA
however, as a first indicative evaluation. It will be possible to compute an updated CEA and/or a
CBA when full costs and more long-terms data will be available.
Effectiveness was measured essentially by comparing the number of trespassers before and after
implementation during four consecutive days in the week. Due to the short timeframe, only a shortWarning signs and posters CIDAUT Spain
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term evaluation was done, but it is planned to collect data on effectiveness in the future to have a
more long-term evaluation of the effect of the measure. A survey was also performed in order to
evaluate the knowledge acquired about the dangers of trespassing as well as attitude about some
risky behaviour. It was not possible to use these results as a measure of effectiveness given that
no standard calculation formula was available to transform responses to each item into a global
quantitative score to be used in CEA or CBA. Results and assumptions are provided in Table
1.1-7. Bearing in mind the limits of the current calculation, the observed ratio could be interpreted
in the following way: an investment of 1 euro reduces by 0.96 the number of trespassers per year.
Alternately, it can be also understood as an investment of 1,04 Euros (1/0.96) will reduce by 1 the
number of trespassers in one year at the considered location.
Table 1.1-7: CEA of Pilot test 1: “Warning signs and posters”
2 748€

Cost [C]
Effectiveness measures
Number of trespassers prevented
per year

2652 (51 decrease/ week * 52
weeks)

Assumption(s)

The reduction in the number of
trespassers is considered as
constant and representative of the
cumulated effect whatever the
period in the year

Cost effectiveness ratio (CEA
results (E/C)

0,96501

It should be noted that a mini CBA could be calculated given that an estimation of the following
parameters could be obtained or assumptions made in the future:
-

1.1.4

Number of accidents due to trespassing events per year.
Distribution of trespass consequences (fatalities, injuries).
The effect of decreasing the frequency of trespassing on the frequency of fatal trespassing
accidents.
Average delay induced by trespassing events.

Applicability of results to different circumstances

Existence of empirical evidence from other studies makes clear and supports the fact of signals
and posters’ effectiveness. Some years ago, Silla and Luoma (2011) obtained a reduction of 30.7
% in trespassing in a specific Finnish location. In this paper, authors suggest, as improvement and
future line, that posters are aimed only to deliver information about dangers related to trespassing
and they highlight that they should have just an informative purpose and should not prohibit or
dictate behaviours. These points have been successfully collected in the poster and signs applied
in the University of Valladolid stopping place where information about economic charges have
been provided.
Even though a general effectiveness seems to be clear, the characteristic of these signs and
posters should be adapted depends on the context and country; especially, it should be flexible
regarding three main points: content, amount of signs and posters and period of time.
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The design of the signs/posters should be carefully planned. It might be that the same design is not
effective in all cultures. For example some train operators could disagree with the message shown
as they might not like the depiction of a (recognizable, their company) train on a poster. In addition,
it is important that the posters have a language such that everyone can understand its content (i.e.
removing old posters and replacing them with posters in a modern language). Finally, it is crucial to
be careful with the message "trespassing is dangerous" this could attract potentially suicidal
persons to the tracks. It is better to address to "the delays caused by trespassers" and "the number
of people that are deceived by those delays".
The amount of signs presented is another important factor to be considered. It should be made
sure that there is no unnecessary signing. Otherwise, people could look at the posters without
taking much notice of them. On the other hand, paying attention depends on the amount of posters
that are installed, in this way, it should be study carefully how many and where the posters are
allocated.
Thirdly, it is important to take into account the period of time the signs and posters are exposed in
a determinate area. The effect of posters is likely to be reduced over time. However, this effect
could be maintained by replacing the old and ‘grungy’ posters by new ones. Their effectiveness
could be increased also by changing the content / design of the posters from time to time (e.g.
every year or twice a year a new poster).
As a general idea, the optimal measure would be to combine these signs with targeted campaigns.
Furthermore, another successful resource could be to combine these measures with prohibitive
signs. Placing signs with the same message next to each other (e.g. one is an icon, the other a
picture with text, the other is a prohibitive sign). Finally, it is crucial to receive support from station
owners etc. for space to place posters as these may compete with others for space (e.g. displacing
advertising revenue). After all, one of the most important factors is government involvement.
Budget and political will would be the main paths in order to generalize those methodologies.
1.1.5 Discussion
As it collected above, the warning signs had a significant effect on the reduction of trespassing. It
seems to be an effective measure in order to reduce trespassing incidents as also indicated in
some previous studies (Silla and Luoma, 2011). In addition at the trial location, warning about the
possibility of being fined by breaking the fences located at the stopping place has had an effect on
avoiding this behaviour in the future. Consequently, after the implementation of this type of
warning, the stopping place users have not again broken the fence, reducing significantly the use
of an illegal area in order to cross to the stopping place.
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