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Foreword

The European Directive on safety on the Community's railways (2004/49/EC, referred to below as the
Safety Directive) demands as a condition of operation for both railway undertakings and infrastructure
managers evidence that a safety management system (SMS) is introduced and approved by the rele-
vant national safety authority. Adoption of the Safety Directive in national law must take place within
two years of the Directive coming into force, i.e. by the middle of 2006. That means that an SMS will
become a legal a requirement within the foreseeable future.

This paper sets out how we envisage an SMS that meets the requirements of the railways and the
Safety Directive. We aim in that way to assist the implementation of the Safety Directive and the in-
troduction of practicable and effective SMS.

This paper is divided into two parts: in the first part a short introduction to the subject is followed by
our deliberations on the functions, requirements and components of an SMS, and goes on to provide
guidance and suggestions for the introduction and organisational integration of the SMS, in each case
illustrated by practical examples. Then follows a fundamental discussion of the subjects of manage-
ment systems and safety for railways in combination. And excerpts from the Safety Directive are
given. The second part, the Appendix, contains an SMS manual based on a real, practised system.

The results of our discussions are presented as a stimulus for the promotion of a common understand-
ing of the development, introduction and maintenance of a value-adding SMS at railway companies.

Fritz Schroder, Richard Ulz, Hans Vogt
Berlin, Vienna, Bern, July 2004




The Team

Hans-Peter Beck is Director of the Institute for Power Electronics of the Technical University of
Clausthal and Vice-president for Research and University Development

Andreas Dvorak runs the back office of the Railway Safety Manager of the Osterreichische Bundes-
bahnen.

Peter Gettinger is Deputy Railway Safety Manager of the Osterreichische Bundesbahnen and techni-
cally responsible for the Signalling, Energy and Telecommunications division.

Eckhard Huwald is responsible for safety culture and co-ordination of railway companies in the Safety
division of Deutsche Bahn AG.

Bjern Ludwig teaches at the Technical University of Clausthal and is Managing Director of Tech-
nowledgement Consulting.

Rolf-Martin Miiller is Head of Business Development at TUV Intertraffic GmbH.

Corinna Salander is responsible for SMS and risk assessment in the Safety division of Deutsche Bahn
AG.

Fritz Schroder is Railway Safety Manager at Deutsche Bahn AG and Head of the Safety Division.
Richard Ulz is Railway Safety Manager at the Osterreichische Bundesbahnen.

Hans Vogt is Head of the Central Safety and Quality Division of Schweizerische Bundesbahnen AG.




Glossary
Appendix
Annex III
BS

CEN

CIP

CSI

CSM
CST

DIN
EASA
EC
EFQM
EMAS
Employees
EMS

EN

EQA
ERA

EU

IM

IMS
INSAG
ISO
MEM
MNBQA
OHSMS

PDCA

the appendix of this paper
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1 Introduction

1.1 What is the Intention of the Safety Directive?

The European railway industry has been undergoing a process of restructuring
since the European Directive on the development of railway undertakings in the
Community of 1991 (91/440/EC) in order to create a free market. From the point of
view of the EU, this required a separation between infrastructure managers (IMs),
who provide the infrastructure, and railway undertakings (RUs), who provide a
transport service which operates on the infrastructure. The Commission's explana-
tion of the reasoning behind the Safety Directive (2004/49/EC) states on the subject
of that separation that "the main concern of the safety experts"” was that "as a con-
sequence, the control of safety of the overall railway system, which encompasses
both areas, could suffer from misunderstandings and a lack of transparency. In the
restructured industry, total and undivided responsibility for safety will no longer be
held by a single legal entity or company. That requires a clear distinction between
the operational responsibilities of the infrastructure managers and the railway
undertakings on the one hand, and the regulatory and supervisory functions of the
safety authorities of the Member States on the other".

Following the deregulation of goods traffic, the Safety Directive is intended to
"complement the legal framework for a standardised European railway system, it
is part of a package of further proposals, in particular relating to amendment of
the Interoperability Directive and the establishment of a European Railway
Agency."

The Safety Directive itself is intended to ensure the development and improvement
of railway safety in the European Community by, among other things, "defining
common principles for safety management and regulating and monitoring railway
safety”. The Safety Directive "encompasses safety requirements for the overall
system which also relate to the safe management of infrastructure and transport
services and the interaction between railway undertakings and infrastructure man-
agers."

The EU envisages the following fundamental problem areas in the development of
safe railways in Europe:

e Harmonisation of the legal framework in the area of safety and of the content of
safety regulations,

e Remaining obstacles to progress in the creation of a free market,

e Transparency and availability of information in the area of safety, and

e Investigation of serious accidents.

1.2  Institutions

The Member States must set up national safety authorities. In respect of the safety
management system (SMS), the safety authorities will be able to carry out all nec-
essary inspections and investigations and will have access to all relevant docu-
ments and to the equipment and installations of the IMs and RUs. In addition, they
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Evidence of SMS

will actively exchange information and opinions in order to harmonise their deci-
sion-making criteria.

The European Railway Agency (ERA) will support the national safety authorities
in the performance of their duties. Its creation was set down in Regulation (EC)
No. 881/2004 on the Establishment of a European Railway Agency. The ERA is
also responsible for development of the Common Safety Targets (CSTs) and
Common Safety Methods (CSMs) and functions arising from the Interoperability
Directive.

Furthermore, in each Member State an organisationally, legally and functionally
independent permanent body will be set up to investigate accidents and incidents.
The investigating body will inform the ERA of its conclusions and the national
safety authority of its recommendations. The Member States bear the responsibility
for implementation of the safety recommendations. The national safety authority
concerned will inform the investigating body of the action taken and planned.

1.3  Essential Content of the Safety Directive

Article 4 of the Safety Directive charges the EU Member States with the responsi-
bility for the maintenance and continuous improvement of railway safety, taking
account among other things of technical and scientific advances. The Member
States transfer the liability, and therefore the responsibility, for safe operation of
the railway system and for limitation of the associated risks to the IMs and RUs. To
that end, they are required to introduce SMS.

This requires the development of CSTs. The assessment of the extent to which
those targets have been achieved is facilitated by Common Safety Indicators (CSls)
and performed according to the CSMs. The latter two are similarly yet to be devel-
oped. The CSTs define minimum targets for safety levels in the Member States.
They are expressed in the form of criteria for the acceptability of individual and
social risks. The CSTs are developed according to a method specified in the Safety
Directive. The CSlIs are defined according to Article 5 and Annex I of the Safety
Directive.

The SMS to be introduced is defined in Article 9 and Annex III of the Safety Di-
rective. An SMS must meet the requirements and include the components that are
specified in Annex III. It must ensure

the control of all risks that are associ- Safety Management System means
ated with the activities of the IMs or "the organisation and arrangements
RUs, including maintenance work and established by an infrastructure man-
procurement of materials as well as the ager or a railway undertaking to ensure
subcontracting of services. The IM's the safe management of its operations.”
SMS must also tgke account of the Definition in Safety Directive, Article 3 1)
consequences of different RUs operat-

ing on its network and guarantee that

all RUs can operate in accordance with the safety requirements of the Technical
Specifications for Interoperability (TSI), the national safety regulations and the
requirements of their safety certification. Furthermore, it must co-ordinate its
emergency procedures with all RUs that use its infrastructure. All IMs and RUs
must submit an annual report to the safety authority providing specified details.

Both IMs and RUs must provide evidence of an SMS in order to obtain an operat-
ing licence. RUs require a safety certificate, IMs safety authorisation, both of
which incorporate a requirement for approval of the SMS.
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1.4 Personal Responsibility of Management

The European railway companies, and particularly their senior management, have a
duty, and therefore a personal responsibility, to ensure safe operation. A suitable
SMS as a management and monitoring tool for maintaining and improving safety
performance is a fundamental aid to carrying out that responsibility within the
company.

In order to avoid personal and corporate liability in the event of accidents, senior
managers will have to demonstrate and if necessary prove that they have done eve-
rything required of them, and in particular complied with all legal requirements and
standards. A suitable SMS simplifies the provision of evidence.

2 Statement on Functions and Elements of the SMS as per
Safety Directive

The sections that follow deal with the understanding and possible interpretations of
Article 9 and Annex III of the Safety Directive. The core functions of the SMS are
detailed in Article 9, while Annex III specifies the requirements in the first section
and in the second section lists the essential components that the SMS must include
as a minimum requirement. The full text of all Articles of the Safety Directive to
which this paper relates is reproduced in chapter 5.

2.1 Core Functions of the Safety Management System

The function of the SMS is to achieve the CSTs, to comply with the safety re-
quirements of the TSI and the national safety regulations, to control the risks aris-
ing from all areas of railway operation and to maintain the system thinking, i.e. co-
operation between IMs and RUs, that is so important for safety in normal operation
and in emergencies.

All railway companies today have a safety management that is intended to ensure
safe operation, safe maintenance, necessary advances and control of risks. For in-
teroperability in railway transport, however, mutual recognition of this safety man-
agement is necessary. In order to simplify that, it is necessary to agree upon the
elements that all those involved consider to be the essential safety requirements,
which guarantee a generally acceptable level of safety, and finally which are to be
tested by the approval procedure. Implementation of the requirements and essential
components specified in Annex III should facilitate such unification and harmoni-
sation. For each company, therefore, the task consists of bringing its existing safety
arrangements and safety-related processes into line with those requirements and
components. As however, the latter are only defined in terms of keywords, it is
necessary to consider questions of interpretation, design scope and practical possi-
bilities for implementation. Therefore, the sections that follow provide suggestions
for interpretation and classification of existing elements of existing SMS that are
considered to be fundamental. That includes among other things the issue of provi-
sion of adequate resources which is not mentioned in Annex III. However, each
company will have to decide for itself on the individual design and implementation
of the SMS as dictated by its technical equipment and its operational requirements,
though guidance can be found in Section 3 below and the Appendix of this paper.

13

SMS as a
management and
monitoring tool

Avoidance of
personal liability

Core functions,
requirements,
components of
SMS

Present status of
safety manage-
ment



Relevant parts of
the SMS

Safety
Management
Manual

Defining areas of
responsibility

Delegation of
safety tasks

Management
manual

Performance
of safety
responsibilities

Safety manager

2.2 Requirements Placed on the Safety Management System
Annex III details five fundamental requirements for the SMS.

Requirement 1: "The safety management system must be documented in all relevant
parts".

This requirement is a basic necessity for a functioning SMS. Without documenta-
tion, no auditing or improvement is possible. The relevant parts include among
other things basic functions, processes, instructions and responsibilities.

A suitable means of providing documentation is by producing and continuously
maintaining a Safety Management Manual. The Appendix of this paper is an ex-
ample of such a manual based on practised SMS. It can be used as the basis for
creating an individualised manual incorporating the relevant company-specific
particularities.

Requirement 2: "The safety management system ... shall in particular describe the
distribution of responsibilities within the organisation of the infrastructure man-
ager or the railway undertaking."

The distribution of responsibilities within the organisation is one of the central
components of an SMS. This requires a legally safe organisational structure. The
practical definition of areas of responsibility and their allocation to specific func-
tions and the employees associated with them within a procedural structure is a
prerequisite of safe operation.

The senior management of the company is responsible for the safety of operation.
In larger corporations with significant division of tasks, the management will have
to delegate transferable corporate duties arising from its safety responsibilities.
Delegation involves the selection of employees suitable for the function, tasks and
type of responsibility, a written contract with a precise definition of the area of
responsibility, the regular monitoring by a superior of performance of the tasks and
immediate intervention by the superior if those tasks are not being properly per-
formed. Such delegation does not, however, absolve the company management of
its fundamental responsibility for safety.

It is useful to document the distribution of responsibilities and definitions of areas
of responsibility, i.e. the organisational structure and the description of the proc-
esses, in an organisation or management manual. The manual in the Appendix
deals with this topic in Section 2.2.

Requirement 3: "It shall show how control by the management on different levels is
secured".

Securing management control supplements the distribution of responsibilities. Not
only must the safety responsibilities be set down and transferred, their performance
must also be monitored. Continuous monitoring of managers by their relevant su-
periors is equally necessary.

In all processes that are part of the delivery of operation under normal and de-
graded operational conditions, the guaranteeing of safety will be coverable by the
line-management and emergency structures. However, there are tasks that require
the function of a safety manager (safety co-ordinator, railway safety manager, Eis-
enbahnbetriebsleiter, safety director, ...) and demand resources beyond those neces-
sary for day-to-day business. Depending on the extent of the tasks and size of the
corporate unit, the deployment of subordinate safety managers may be required
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who may also simultaneously perform line-management functions. The safety
manager may for organisational purposes be provided with a staff such as is de-
scribed in Section 3.3 of the manual in the Appendix.

Requirement 4: It should describe "how staff and their representatives on all levels
are involved."

The involvement of staff is of decisive importance in matters of safety in particular.
The SMS should also serve as a means of improving the safety culture. That is only
possible with the support and acceptance of all employees. To that end staff must
be informed and involved across hierarchical levels and project boundaries. The
fact that many safety-related processes extend across multiple levels and functional
areas can be utilised in that regard. Procedures for involving staff can thus be
documented alongside process descriptions in the management manual.

Staff representatives should be involved in committees and groups that develop
operational processes that affect staff. A similar demand is included in Section 3.2.
b) and c) of the manual in the Appendix.

Requirement 5: It should describe "how continuous improvement of the safety
management system is ensured."

There are plenty of examples in other management systems for continuous im-
provement of the SMS, as detailed in chapter 4. In this area, every company can
make use of synergetic effects with existing processes and systems. Continuous
improvement of the SMS, and therefore of safety performance, can be achieved by
a suitable safety management process. This topic is discussed in detail in Section
3.1.8 and Section 4 of the manual in the Appendix.

2.3 Essential Elements of the Safety Management System

Annex III 2 sets out in paragraphs a) to j) the ten essential components that an SMS
must incorporate at the very least. The expositions below present possibilities for
ways in which the existing elements of railway safety management that are consid-
ered important can be matched up with those components. That necessary involves
an interpretation of the regulatory scope of each component.

"(a) a safety policy approved by the organisation's chief executive and communi-
cated to all staff;

It is a characteristic of management systems to create such a policy to reflect the
commitment of the company management and the direction in which the manage-
ment system concerned is aimed. A safety policy can be made up of three compo-
nents: the vision, the mission and a code of principles. It should be in harmony
with the general corporate policy, based on legal and social requirements, commu-
nicated to the staff by the company management and followed by all. The com-
pany's safety strategy, which is formulated and implemented with the aid of the
other components of the SMS, must be derivable from it. An example of the struc-
ture of the safety policy is provided in Section 9.2 of the manual in the Appendix.

"(b) qualitative and quantitative targets of the organisation for the maintenance
and enhancement of safety, and plans and procedures for reaching these targets;"

In contrast with the CSTs at national level, which are discussed in chapter 4.7, this
refers to company-related targets which, however, will also be based on the CSTs.
Since the ERA has five years to develop the first proposal for CSTs but the imple-
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Examples of guiding principles of the safety policy

Vision:

e Safety requires a lasting safety culture.

e Safety is continuously improved.

e For the benefit of our customers and employees, our aim is to develop and improve.
e We aim to always be the safest railway company in Europe.

Mission:

e Through safety, we are recognised partners in the marketplace and have a future.

e Safety is part of our corporate aims.

e Safety management is inextricably linked with the quality standards of the service
we provide.

Code of principles:

e Every employee feels jointly responsible for safety.

e We collectively develop, think and practice safety.

e [ am personally responsible for safety.

e Safety is created collectively.

e Safety is a duty of management.

e We aim to increase safety by continuously learning and improving.

e We set ourselves clearly formulated, measurable targets and monitor their achieve-
ment.

mentation of the Safety Directive in national law must take place within two years,
it makes sense for the companies to initially base their targets on national regula-
tions and risk acceptability criteria. This will also be in keeping with Article 7 (3)
of the Safety Directive because that first proposal is based "on an examination of
existing targets and safety performance in the Member States". The deductions and
deliberations in respect of qualitative and quantitative CSTs can also be transferred
to the company-related targets.

Possible qualitative targets Possible quantitative targets
e To ensure safe operation, e.g. by e Numerically quantifiable individually
adoption of the fail-safe principle and socially acceptable existing risks

at various system levels, e.g. reduc-
tion of shunting accidents by 8.5%
annually.

e To implement proactive measures
for risk reduction where necessary
for ethical, social, legal or eco-
nomic reasons e Subsystem dependent risk acceptabil-

e To use suitable methods applied ity criteria, e.g. as per EN 50126

in other safety-critical industries, e Safety performance of other modes of
e.g. suitability tests for selection transport, e.g. fewer deaths per pas-
of staff senger kilometre or passenger hour
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But it is not only targets which are demanded; plans and procedures by which they

Collection of
potentially realisable measures
]

J =
Establishmen%sts for imple-
mentation of the measures (AC)

1
J O
Establishment of the benefit by
identification, evaluation and mone-
tarisation
of the risk reduction potential (AR)
1
I
Calculation ofratio for each

measure (AR / AC) and compilation
of an order of ranking

are to be attained are also required. The
two together are an essential component
of the corporate safety strategy. Plans and
procedures may take the form of safety
programmes which not only detail meas-
ures for improving safety and, therefore,
for achieving targets, but also describe
the procedures by which the measures are
proposed, selected, prioritised, imple-
mented and compliance with them and
implementation of them monitored in
keeping with the demands of a continu-
ous improvement process. Selection and
prioritisation of the measures should be
made on the basis of "reasonable judge-
ment" with the aid of a cost-benefit
analysis and thus be guided by the yard-
sticks of economic viability, customer
needs and social demands. A detailed

example of a selection procedure is provided in Section 8.3 of the manual in the

Appendix.

"(c) procedures to meet existing, new and altered technical and operational stan-
dards or other prescriptive conditions as laid down

o in TSIs, or

e in national safety rules referred to in Article 8 and Annex 11, or

e in other relevant rules, or

e in authority decisions,

and procedures to assure compliance with the standards and other prescriptive
conditions throughout the life-cycle of equipment and operations,

Compliance with the rules for normal and degraded operation and for transitional
conditions in the process of returning to normal operation is the key component of
continuous control of the risks that exist in railway operation. That is because, in

conjunction with the relevant job and

The "safety goggles"

e What obstacles in the work process
could prevent safe and reliable
achievement of my target?

o Could I be injured?
o Could others be injured?
o  Could property be damaged?

e What have I
process?

learned from the

e What has improved?

process instructions below the statutory
level, it enables safe operation. This
requires that the company makes sure
that rules are set down for all safety-
related processes and operations, that
there is comprehensive documentation,
and that there are specifically targeted
procedures for the control of docu-
ments and data. Everybody must have
access to the documents that are rele-
vant to them. Once again, there are
synergetic effects with other manage-
ment systems that can be utilised here.

In order to be able to ensure compli-

ance with new or amended standards, regulations and legislation, the company
must make certain that documents and company regulations are constantly updated.
To do so, procedures have to be put in place which register the licensing situation,
amendments and new introductions both internally and externally.
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In addition to being complete and up to date, the rules and regulations must be
correct, user-related and capable of being carried out. This relates to the second
part of this component, the assurance of compliance throughout the life cycle of
equipment and operations. User-related in this context means formulated in clearly
understandable language and relevant in terms of content to the user and his/her
tasks. Practice-proven methods should be incorporated in the regulations, while
new regulations should be tested out in practice before being brought into force.
Capable of being carried out means that the regulations should be formulated in
such a way that they are in keeping with reality so that the company can provide
the resources necessary for compliance. Those resources must then actually be
made available. In addition to monitoring compliance, the procedures must there-
fore also be able to check and establish whether standards and regulations are at all
possible to adhere to or require revision and adaptation. Those requirements are
decisive to motivating the staff to adhere to the regulations, an important interface
within the safety culture. Communication of the regulations and the work of com-
mittees are presented in Sections 10.6 and 3.2 paragraphs b) and ¢) of the manual
in the Appendix.

All in all, systematic documentation of all risks is required, in other words of all
critical activities and technologies for the implementation of this component of the
SMS which can potentially have serious consequences if they are not properly per-
formed or do not function correctly. The critical areas of the risk landscape and the
action required at all levels of management can be identified by means of consis-
tent quantitative assessment of safety, and monitoring and control using appropri-
ate key figures and quickly highlighted by an early warning system with suitable
indicators. Such a measurement system is described in more detail in Section 6 of
the manual in the Appendix.

The compliance with standards, requirements and regulations also includes the
process of maintenance, which is not explicitly mentioned in Annex III. If a com-
pany meets the standards and requirements over the entire life cycle of equipment
and operations, as demanded by the Safety Directive, then the specifications of the
manufacturer and the company's own maintenance rules are included. Also covered
is the question of subcontractors. In that connection, procedures for monitoring
compliance with regulations on the part of subcontractors must be laid down.

"(d) procedures and methods for carrying out risk evaluation and implementing
risk control measures whenever a change of the operating conditions or new mate-
rial imposes new risks on the infrastructure or on operations,"

Whereas paragraph c) refers to the control of risks in the course of ongoing opera-
tion, this component relates to the control of risks in the event of changes in operat-
ing conditions or the introduction of new equipment. To that end a company must
tackle the subjects of risk analysis and change management. Risk evaluation must
be preceded by intensive discussion of risk acceptability criteria such as is already
demanded in connection with the CSTs. Risk control also requires the systematic
documentation of relevant potential risks in order to be able to assess and quantify
changes. This must take place across all levels and divisions that affect the process
or the equipment concerned so that all elements of the risks are known. A risk-
control procedure is set out in Section 8 of the manual in the Appendix.

Risk assessment procedures should ensure that the data and operation scenarios on
which different risk analyses and appraisals are based are identical or comparable
in each case. To that end it is useful to set up an interdepartmental co-ordination
unit. Every company should draw up a set of criteria for the necessity and extent of
risk assessments in order, on the one hand, to guarantee the necessary level of
safety and, on the other, to avoid unnecessary expenditure.
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A particularly suitable method of risk assessment, including for the acceptance and
approval of new or modified equipment or operating procedures, is the demonstra-
tion of at least equivalent safety. This shows that the acceptable risk level is the
same as or even below that which existed with the previous technology or proce-
dures. This is dealt with in chapter 4.7.

The procedures for carrying out risk assessments should include methods of identi-
fying non-apparent risk changes in the course of changes to operating conditions or
the introduction of new equipment. The possibility of changes to risks as a result of
changes of an organisational nature or alterations in the general social conditions
should also be taken into account.

"(e) provision of programmes for training of staff and systems to ensure that the
staff's competence is maintained and tasks carried out accordingly,"

Since the operation of railways is still largely an activity carried out and controlled
by people despite the increasing use of technology, special attention has to be paid
to the initial and continuing training of staff in matters of safety. The subject of
safety plays a particular role in the area of human resources because the retention
of skilled staff or of skills and knowledge in the face of staff turnover in safety-
related functions is of particular importance to railway operators.

Training programmes must be prefaced by a requirement for future staff to be
tested for psychological suitability and physiological fitness for the job in question.
Both initial training and subsequent in-service training for maintaining and improv-
ing qualification levels should aim to engender an awareness of safety. In the rail-
way industry, as in other businesses, the individual carries a social responsibility
with regard to safety. This must be reflected in the content of training courses, test-
ing methods and examination content, documentation, etc. Training should also
highlight the effect of function-specific safety on overall safety. In order to ensure
that jobs are carried out in a manner in keeping with the specified qualification
level, there is also the possibility of incorporating safety aspects in the targets
agreed with employees. Such content can be delivered, for example, by training on
simulators or by computer based training (CBT).

The monitoring of staff qualification levels and job performance can be carried out
as part of the normal staff appraisal process and must be documented. Training
course levels and training quality can be evaluated by an analysis of test results.

Finally on this point, there should be SMS training courses for staff who are spe-
cifically involved in the implementation of the SMS, e.g. by virtue of being respon-
sible for safety-related processes or by their position as safety manager.

"(f) arrangements for the provision of sufficient information within the organisa-
tion and, where appropriate, between organisations operating on the same infra-
structure,”

The furtherance of safe behaviour must be preceded by a recognition of the neces-
sity of safety-related measures and regulations. That requires the organised com-
munication of information within the company so as to ensure that all necessary
safety-related information is available when required, is documented and is com-
plete. Important factors in that regard are controlled reporting channels for safety-
related incidents in the course of operating activities, e.g. GSM-R radio links, for
passing on information from systematic risk documentation or from the early warn-
ing system and standardised language rules throughout the company. The use of
communication processes in existing management systems offers recommends
itself in that connection.
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A decisive factor in the controlled flow of information between companies is an
organised consultation process between the IM and the RUs that use its infrastruc-
ture. In some countries there is already a legal obligation for co-ordination between
companies. Beyond that, inter-company committees and working parties are in any
event effective means of consultation and co-ordination.

The responsibilities for providing and obtaining information must be clarified in
accordance with the contractual relationship between IM and RU. The IM, how-
ever, must of its own accord pass on all necessary technical or operational informa-
tion to all RUs concerned. A RU must inform the IM directly and the latter must
then pass on the information to all other RUs concerned. Between companies as
well, the documented exchange of safety-related information via defined interfaces
with clear escalation channels is absolutely essential. The information must be
formulated in such a way that the companies can implement it within their own
operating procedures.

"(g) procedures and formats for how safety information is to be documented and
designation of procedures for configuration control of vital safety information;"

There is a fundamental need for harmonisation in this area, particularly with regard
to formats, which should take account of proven documentation processes in exist-
ing management systems. Once again two aspects are involved: safety information
of internal significance only, and safety information that affects processes between
companies. In the latter case, harmonisation is of decisive importance. For internal
company documentation it is important to recognise the absolute necessity of de-
fining duties and responsibilities for identification and retention in terms of loca-
tion and duration. Retention periods that are not specified by law, e.g. for audit
records, should be harmonised at European level.

Document and data control procedures must be defined and can be based on exist-
ing management systems. Documents and records must be filed or electronically
stored in such a way that they are permanently available and contribute to main-
taining and improving performance and can enable the prompt initiation of correc-
tive action.

In the case of processes involving several companies each of which generates in-
formation that requires storage, the IM should ensure the comprehensibility of lan-
guage and content and the capability of documentation. The use of standardised
formats, e.g. for instructions or accident records, must be aimed at. Other examples
include the approval of rolling stock following repairs or maintenance and the work
and communication logs of the station inspector. RUs that operate on more than
one network should not be confronted by a variety of different formats.

"(h) procedures to ensure that accidents, incidents, near misses and other danger-
ous occurrences are reported, investigated and analysed and that necessary pre-
ventive measures are taken;"

The reporting and investigation of accidents, faults, near misses and other danger-
ous events is an element of safety management that is already extensively subject
to statutory and regulatory control. In addition, however, every company should
look into possibilities for promoting the reporting of faults and near misses, includ-
ing in cases where employees have made mistakes or failed to follow correct pro-
cedures.

Sharing experiences with other railway companies is a sensible supplement to a
company's internal strategy planning. The investigation and assessment of acci-
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dents involving more than one RU should be carried out jointly in keeping with the
overall system approach, provided the legal situation allows it.

In order to obtain usable data for documentation, a company must be able to pro-
vide adequate investigation capacity, while taking account of the need to make a
distinction between "trivial" accidents and events involving more deep-rooted,
inherent system faults. The analysis of accident causes which may follow also re-
quires personnel and possibly technical capacities. It is precisely that analysis,
however, which is indispensable for the improvement of safety performance.

The investigation of all events is important for the identification of trends or sys-
tematic faults. Suitable methods include, for example, the regular analysis of acci-
dent statistics or the systematic examination of journey progress records. Another
tool is the root-cause analysis within the framework of directed workshops for
documenting the insights and needs of employees not directly involved in the event
and subsequent development of plans of action. Accident investigation is also an
important topic in the manual in the Appendix.

The result of practical event cause analyses or the analysis of the accident and other
event-related databases are necessary preventative measures. They may take the
effect of immediate action or longer-term planned strategies. Immediate action in
this case does not refer to damage reduction or limitation at the accident site but
rather to action which demands implementation without delay supported by provi-
sion of the necessary resources. There should be procedures in place which pro-
mote the individual responsibility of staff in the initiation of such action. Longer-
term planned strategies can be incorporated in the safety programme. In any event
experts must be available for the process of developing and implementing the
strategies in order to prevent both unnecessary measures and the omission of nec-
essary action.

Insights obtained from the process of cause analysis should be made available in a
form suitable for inclusion in training strategies. They should be dealt with openly
as far as legal constraints allow and staff should be actively involved in the prob-
lem-solving process.

"(i) provision of plans for action and alerts and information in case of emergency,
agreed upon with the appropriate public authorities,"

Due to legal requirements, railways already have emergency management systems
with the appropriate action, alarm and information plans. It is important that those
plans are regularly checked and updated. With regard to the interaction between
emergency management and SMS, a decision has to be made either to define the
interfaces or to incorporate emergency management within the SMS from a func-
tional point of view.

The SMS can provide for crisis management as an escalation of emergency man-
agement by which decisions can be made quickly and independently of line man-
agement responsibilities with the aim of protecting the company against additional
financial losses or damage to its image.

"(j) provisions for recurrent internal auditing of the safety management system."

Regular internal checks serve to continuously improve the SMS and its procedures.
The system audits check not only the existence of necessary and required proce-
dures and processes but also their application and effectiveness. Internal audits
should be carried out by internal and external auditors independent of the organisa-
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tional unit being audited. The use of existing management systems as a basis is an
obvious approach.

3 Introduction and Organisation of a Safety Management
System

The introduction of an SMS will be particular to each individual company. Two
possibilities are proposed in this section and illustrated by practical guidance. The
first involves the complete introduction of the system within a finite period of time,
the advantages of which are to be seen in establishment in time for enactment of
the Safety Directive in national law, the all-encompassing view of the overall sys-
tem, and the utilisation of existing management systems as a basis. This holistic
approach is based on the descriptions of safety and management systems in the
Appendix of this paper. The second approach is based on a longer-term, incre-
mental introduction of the building blocks of the system and takes account of the
fact that not all the necessary resources for complete introduction may be available.
This section concludes by presenting a model for suitable procedural and structural
organisation of safety systems.

3.1 Holistic Approach to Introduction

Introducing an SMS into a railway company is initially a matter of examining,
adapting and improving the existing safety-related processes. Process evaluation is
one of the main areas of emphasis in the initial stages of introducing an SMS in
order to establish to what extent the existing rules meet the requirements or require
adaptation. It is essential that the management system is embedded in the corpora-
tion and that it is continuously improved over the years. In practice, it is a case of
systematically identifying faults so that they can be avoided in the future, bringing
about extensive and rigorous exchange of knowledge and information within the
company, communicating necessary skills and insights and achieving a thorough
knowledge and mastery of safety-related processes in the company.

A framework for the overall introduction of an SMS in a railway company is out-
lined below. That framework is intended to serve as a guide and simplify the im-
plementation of an individual SMS. It details important aspects to be taken into
account when introducing the system which then have to be practically refined,
extended and adapted to the individual circumstances of the particular company.
The procedure for introduction should be distinguished from the subsequent proc-
ess model which contains the sequence layout described later on for the SMS in-
troduced, thus so to speak represents the aim of the efforts.

3.1.1 General Strategy

It is a general principle with management systems that they have to be introduced,
maintained and continuously improved. Only the introduction of the SMS is a
once-only project which can be dealt with using project management methods;
maintenance and improvement are continuing processes that are reliant on the in-
volvement and support of employees at all levels. For that reason it is sensible —
and this applies even more so to the restructured railway operating companies with
their many additional interfaces — to develop a medium-term vision of the general
strategy as well as an introduction model, particularly in order to include the con-
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tinuing development of the safety culture within the organisation in the delibera-
tions. At the same time, it can take account of the other formal milestones by which
the SMS must be guided, i.e. enactment of the Safety Directive in national law,
creation of the ERA, development of the CSMs and CSTs.

Starting from the basis of the ongoing safety measures and, if applicable, existing
management systems, a safety campaign can be developed, for example. A pilot
project at an early stage underlines the importance of the project for the corpora-
tion. Experience gained in the course of the pilot project can be used to adapt the
procedure in the subsequent implementation process.

Because of the transferability to SMS of many aspects of other management sys-
tems, it is basically possible to either

e construct an SMS as a separate system, or

e merge the SMS with existing management systems — as a higher-level, subor-
dinate or overlapping system.

When doing so it is important to avoid barriers and unproductive competition be-
tween organisational units within a corporation. Experience of management sys-
tems provides pointers as to areas likely to require the greatest concentration of
efforts when introducing an SMS as per the Safety Directive, which will differ in
their level of complexity from case to case. The expectation that regulations exist
does not mean that no additional efforts will be required; conversely, the expecta-
tion that extensive work will be required does not mean that no regulations exist.

Subsequently, the piloted SMS can be rolled out to the remaining sections of the
business and the system integrated in day-to-day operations. Internal comparisons
with the previously established SMS can accompany and complement that process,
and later on external comparisons and exchanges of experiences with other rail-
ways and, if necessary, with businesses in other safety-related industries can be
carried out as further support. The aim is for the overall system to become a living
part of the everyday thinking actions of all employees and for safety to occupy a
position of high importance. Safety should then also become a subject for market-
ing.

management systems and integration

Initial situation: Introduce SMS Rollout across entire Live the SMS
safety strategies, (pilot) corporation

Start Year 1 Years 2-3 Years 3-4

3.1.2 Project Management

Before actually starting the process of introduction it is necessary to draw up a
project outline for submission to senior management. The aim of this is not only to
explain the basic components of the project such as aims, procedures and required
resources, but also to make senior management aware of the introduction of the
SMS and gain their support. It is helpful if the necessity of the project can be dem-
onstrated by safety performance indicators such as accident figures or type and
number of instructions from the safety authorities or by statutory requirements.

The introduction project should match the known phase models for project man-
agement in which the content modules subsequently described can be integrated.
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Optimisation and continuing development of the SMS and its individual processes
is the job of the SMS itself and takes place once it is introduced.

Project aim [t is important to define the aim of the introduction project so that it is possible to
and completion  jeermine when it has been completed. The point of completion can be set as the
achievement of certification or the presentation of a management manual, for ex-
ample. It makes sense to fix that point by definition because the transition from
completion of the introduction process to continuing development of the living

system is fluid within the context of the continuous improvement process (CIP).

Definition: Planning: Implementation:
Kick-off, Plan overall Compare targets with

Completion:
Feedback:

define aims, sequence: actual achievements, \ improvement and
appoint project project structure implement action, adaptation of
leaders, plan, timetable, cost- ) produce manual, provide ) sequence for
define core team ing, clarify training, resolve conflicts, /follow-on projects
responsibilities project controlling

For parallel running introduction projects, provide for communication between identical phases

3.1.3 Procedure for Introduction Project

The explanations and recommendations as to procedure that follow take the exist-
ing safety strategies in railway operating companies as their starting point. With
regard to the sequence, the reader is referred to the project management phase
models described above. Depending on the implementing company's own estima-
tion, various different modules may serve as the starting point for introduction,
such as the CIP for example. It is advisable in any event to take account of internal
experience gained from previous management system introduction projects. The
safety management manual should be written over the course of the introduction
project as documentation of the SMS and should continue to be refined and regu-
larly updated after completion of the introduction project. The manual in the Ap-
pendix can be used as the basis for individually adapted versions.

Existing processes and regulations should be taken account of but not necessarily
adopted in every case; instead they should be measured up against efficacy criteria,
i.e. assessed as to their effectiveness. The extent to which processes are transfer-
able between organisational units must be considered on a case to case basis.

Action areas for introducing the SMS
e Definition of criteria for identifying which tasks and processes are safety-related.

e Checking and improving compliance with company regulations. In the face of a
multiplicity of licensed RUs, this is particularly important for the IMs.

e Checking possibilities for replacing existing technologies with new ones.

e Checking or establishing feedback systems (lessons learned), company suggestions
systems or ideas management systems.

e Development or checking of the set of indicators for checking the effectiveness of
the SMS processes and the other safety-related processes so as to be able to identify
diminishing safety performance, the background to weaknesses, and to define suit-
able corrective action. The common safety indicators (CSIs) as per Annex I of the
Safety Directive can be used as a starting point.
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3.1.4 Developing Management Awareness of the SMS

Effective embedding of the SMS in the corporation requires that it does not remain
an alien entity within the organisation and does not lead to additional bureaucracy,
because as a consequence of its process-related nature, it is always the staff at all
levels of the operation that ultimately determine the success of the system.

Developing awareness on the part of the most senior management levels should
ensure that they actively represent and communicate their formal responsibility
within the company, even if the executive responsibility is delegated. The estab-
lished management systems recognise this as an important point because this sets
an example for all levels of management and permeates through to all employees.
Where an SMS is concerned, this is all the more important because an exemplary
safety culture starts from the very top. In practice, therefore, in addition to univer-
sal development of awareness among the most senior managers, it also makes
sense for all management personnel who are in charge of staff with safety-related
jobs to be technically qualified.

For SMS in railway operating companies, this takes on extra significance because
railway operation even without SMS is traditionally one of the safest technical
system processes. Deliberate efforts at persuasion should therefore emphasise the
necessity and benefits of introducing an SMS beyond the statutory demands and
support, explain and promote the European initiative on SMS.

The same indicators of safety performance proposed for promoting project aware-
ness can again be used as means of developing management awareness. Equally
suitable are the costs and consequential costs of accidents and damage to the com-
pany's image in the event of diminishing safety performance. It is also conceivable
to make corporate managers aware of their personal responsibility for the safe con-
dition of rolling stock and installations and for safe operation of the business.

3.1.5 Determining Safety Requirements of all Interest Groups

The financial success of businesses today increasingly demands a knowledge of the
interests of the environment in which they operate, and above all the interests of
the public, the customers and the owners (shareholders). This can form the basis
for identifying development potential, influences on corporate aims and main focal
points for business operations.

The Safety Directive is an example of explicitly expressed and systematically ob-
served safety interests. It expresses the social interest in technical and operational
safety compatibility between the European railways due to the creation of the sin-
gle market.
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Safety as a product feature of railway transport is assumed as a fundamental pre-
requisite rather than, for example, being explicitly demanded by customers. For
that reason, railway companies should systematically ascertain the safety demands
of their interest groups and take them into account by means of appropriate im-
provement processes. The identification of demands and expectations is also of
significance to the extent that such knowledge can now be more positively em-
ployed for the benefit of the railway, for example by integrating customers and
suppliers in the safety culture or to reduce accidents at level crossings.

Safety requirements can be ascertained in practice by methods such as customer
surveys, discussion forums with shareholders and safety authorities, staff surveys
or analysis of safety performance ratings presented in the media.

3.1.6 Defining Safety Policy and Aims of the Corporation

The policies and aims of a business make the actions and character of the company
comprehensible to those within it and
outside it. This requirement on the part
of the Safety Directive can, for exam-
ple, expressed in terms of a code or
principles, a vision and a mission
statement from which the strategic
aims, the development course and the
values of a corporation should be de-
rivable. This can also formally demon-
strate the management support. The
knowledge gained from identifying the
requirements of the interest groups and
the adoption of the CSTs support the
definition of the safety targets.

Safety policy

Vision The strategic aim that the organi-
sation wishes to achieve with re-
gard to safety in the long term.

Mission Embeds safety within the con-
cept of "railway operation" as the
purpose of the organisation.

Code Describes by means of a set of
principles which serve as im-
perative guides to action the val-
ues according to which the cor-

poration operates.

A close link with the safety culture is
essential to a functioning safety management system. Achievement of the specified
requirements is simplified if the safety policy is entrenched in all employees and
safety-orientated behaviour is promoted. It is helpful if regular checks of the safety
levels are the joint responsibility of all
managers, i.e. safety management is
understood as the duty of all manage-
ment staff. A personal undertaking to |
that effect included in the performance
and target agreements for managers can
be useful in that connection.

Preliminary considerations for safety
targets

Systematic identification of require-
ments of interest groups

e Selection of safety targets within the
framework of overall corporate aims

The involvement of all employees can
be ensured by a universal communica-
tion strategy for implementing the
safety policy at all levels of hierarchy
through which employees can also
express their views. Periodical em-
ployee information such as company
magazines that report on the activities
and achievements of safety manage-
ment are a suitable means. It is sensible
to highlight the successes of continuous

e Transparent procedure for
agreement

target

o Targets should be challenging but
achievable

e Targets should be quantifiable and
tied to a deadline

e Utilise operational experience to
formulate realistic targets

improvement and to place them at the centre of efforts in order to counter the im-
pression that everything is already safe and nothing needs improving.
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3.1.7 Check and design the processes

The company introducing the system must itself answer the questions as to whether
it is familiar with all its own safety-related processes (possibly including those over
and above the legal requirements), in how much detail it wishes to describe those
processes, which processes have already been described, whether they are known
to the relevant staff, to what extent they are observed, etc.

The subject of the SMS are the processes within the company that are relevant to
technical and operational safety. Those are, firstly, the safety-related added-value
processes and, secondly, the controlling processes and procedures of the SMS itself
that serve the purpose of achieving the specified safety targets. It is the function of
the SMS processes to ensure that the business processes run safely. Those SMS
procedures must also ensure that, where applicable, other safety-related processes
are identified and become the subject of the SMS, if they are not already. That also
involves the SMS processes ensuring that systems keep pace with technical and
scientific progress and comply with the recognised technical rules.

In order to define all processes, both the safety-related business processes and the
SMS-specific processes must be documented and the persons responsible specified
in each case. Beyond that, it is important for the assessment of process perform-
ance that methods of determining the actual effectiveness and efficiency of each
individual process exist. Such a measurement system is one of the factors that de-
termine the success of the SMS.

The business processes in railway operating companies are already described by
comprehensive sets of rules and regulations that should be checked for complete-
ness and up-to-dateness. The main focus of attention can then be placed on the
SMS processes themselves and other areas of action in the course of introduction
with interfaces with the monitoring and improvement process.

The introduction project will be able to build on the fact that there are already ex-
tensive safety strategies in place at all railway companies. In terms of content,
therefore, it is a case of checking, adding to and linking all existing processes to a
self-contained system, and in terms of form and structure, of adapting the existing
system to the requirements of the Safety Directive.

Example key questions relating to the SMS processes

e What does the existing safety management consist of? In this connection, the inter-
nal company regulations, safety reports, internal weakness analyses and interviews
with those responsible for safety should be analysed.

e  Which requirements of Annex III of the Safety Directive are already met to what
extent by the present safety strategies?

e  Which of the requirements demanded of the SMS are already met to what extent by
the existing management systems (e.g. EMS, QMS, health and safety, fire safety,
hazardous materials and emergency management)?

e To what extent is there potential within the company for integration between the
existing management systems, the existing safety strategies and the SMS being
aimed at? At this point, circumstances at the company such as obstructive depart-
mental imperatives should be taken into account in the assessment to a realistic de-
gree.
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Essential elements of SMS Expectation that regulations
as per Annex III .
of Safety Directive already exist are less !1kely to
exist
a) Safety policy and code of principles o
b) Targets .
¢) Procedures for compliance with legally re-
quired and other standards
d) Procedures for risk management 4
e) Training programmes 4
f) Information flow within the organisation
and between organisations which use the .
same infrastructure
g) Procedures and formats for documentation o
of safety information
h) Reporting systems for accidents, faults, near v
misses, etc.
i)  Action, alarm and information plans in con- v
sultation with authorities
j) Internal audits of the SMS .

3.1.8 Continuously improve the processes

The improvement of the SMS should be distinguished in terms of context from
improving safety performance; nevertheless, improving the SMS processes alone
without simultaneously focussing on safety performance does not serve a useful

purpose.

The CIP thus incorporates the assessment of the SMS and the overall safety per-

formance including the implementa-
tion of measures arising from the
assessment and comparison with the
specified safety targets, and thus
completes the management circle.
The assessment of the SMS is the
result of regular internal checks of
the SMS (also demanded by the
Safety Directive) and a process to
that effect should be set up. Where
applicable, consultation with the
national safety authority is useful
and helpful in that connection.

It is advisable to rigorously involve
all employees in a collective learn-
ing process (learning company).
This can be supported by self-
assessment processes by which or-
ganisational units rate themselves in

Identification of need for action (brainstorm-
ing by experts, analysis of accident data-
base, early warning systems, ...)

JL

Selection and prioritisation of measures
(cost-benefit analysis, ...)

J L

Implementation of measures (company
regulations, process and job instructions,
management decisions, ...)

-
~ _~

Monitoring of implementation and
compliance (audits, monitoring of staff and
management, ...)

terms of level of safety development and potential for improvement.

28



An important component of the improvement process is the analysis of feedback
from the interest groups as a means of internal benchmarking. In addition to mak-
ing a comparison with other railways, it is also advisable to compare the safety
performance of other modes of transport or the safety procedures employed in
other safety-critical industries. Active benchmarking against entirely different sec-
tors of industry can provide usable results both for the SMS and the company's
own safety performance, as well as for marketing and corporate image.

Basic framework for CIP

e Analysis and evaluation of current situation in order to identify areas in need of
improvement
o  Assessment of SMS processes and safety performance
o Incorporation of feedback from customers, staff and other interested parties, as
well as from audits and assessments of other management systems
o Incorporation of systematic feedback of experience based on events that have
occurred

e Definition of improvement targets for the areas identified

e Search for possible solutions for achieving those targets

e Assessment of those solutions and selection from among them
e Implementation of the chosen solution

e Measurement, verification, analysis and assessment of the results of implementa-
tion in order to determine whether the targets have been achieved

e  Where applicable, incorporation of the changes into the regulations

3.1.9 Accompanying Measures

In order that the safety targets can be reached, resources in the form of personnel
and equipment are necessary. The resources required must be ascertained and made
available, both for all phases of introduction and for the subsequent maintenance of
the system. This point is not explicitly mentioned in the Safety Directive. However,
it is of central importance to the economics of railway companies because the pre-
sent restructuring is being accompanied by a significant reduction in staffing levels
and therefore also affects questions of safety. In order to obtain acceptance from
the workforce for the introduction and maintenance of the SMS, it is sensible to
work with internal resources as far as possible. External assistance should only be
brought in for expertise that is unavailable within the company and is only occa-
sionally required.

Establishing the required resources includes, in personnel terms, not only determin-
ing the general suitability of staff but also the question of specialist qualifications.
The latter involves ascertaining the training requirements of specialist staff and of
management with regard to communicating of the overall picture to the workforce.
Increasing economic pressure, the raising of company performance levels and the
speed of the business processes can, against the background of shrinking staffing
levels, turn previously safely performed operations into operations rated as safety-
critical, and straightforward operations into complex ones; this should be taken into
account when producing training materials and providing training courses. The
training materials for a station inspector, for example, who is given a position in
the signalling control centre after reorganisation cannot be the same as before even
for fault situations when the fallback level has to be used.
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Communicating

| As a result of the reorganisation required, employees' familiar surroundings may
plans

change and cause adaptation reactions due to change of location, new superiors or
colleagues, or having to take on new, additional duties. Great importance should
therefore be placed on active communication of the introduction of the SMS within
the company. That includes prompt and open communication about the project and
ongoing reporting of progress during the introduction phase and of continuing de-
velopments after introduction. Communication should extend to all interest groups
and be actively pursued. It is advisable to involve the public and to exchange ex-
periences with companies who are currently going through a similar process or
have already done so.

Terminology —
maintaining a
common under-
standing of terms

Safety is also dependent on reciprocal and — when time is limited — rapid commu-
nication and mutual understanding. To that extent, it is absolutely essential that
introduction of the SMS is accompanied by the adoption or reinforcement of meas-
ures for a common understanding of terms. Such measures can contribute to the
avoidance of loss of knowledge in the railway system in view of the multiplicity of
meanings of the term safety on the one hand, and the changes in the areas of per-
sonnel and organisation on the other. Much that characterised the railway commu-
nity in the past was based on experience that within the context of a self-recruited
and long-serving staff could be passed from senior colleagues to their juniors. To
the extent that direct entry at senior levels and staff turnover are increasing in rail-
way companies while older employees are retiring, there is insufficient time for
knowledge to be passed on, and as a result it is lost.

Improving safety

o The safety culture is the sum total of all safety-related behaviour modes within a
culture

corporation, both internally and externally. At the same time, it is an indicator of
the quality and suitability of the SMS. Therefore, a distinction should be made
between the formal adoption of safety thinking in the corporate policy and the in-
corporation of the idea in the corporate culture.

Safety-orientated

: The basis for safety-orientated behaviour on the part of operational staff is formed
behaviour

by the individual's professional compe-

Elements of a safety culture to be
aimed at

e Managers who set an example and
send out a clear message

e Specification of clear individual
safety targets which are not simply
based on laws and regulations

o Clear allocation of responsibilities
and corresponding authority for
safety-critical duties

e Regular publication of safety per-
formance data

e Recognition of staff performance and
rewarding of achievement

tence, experience of the job and com-
mitment to professional ethics; this
means that initial and continuing train-
ing occupies an important position both
with regard to practical mastery of
processes under normal operational
circumstances and the identification
and assessment of situations in abnor-
mal circumstances. Furthermore, an
understanding of the overall system
promotes responsible behaviour in a
global context. A knowledge of the
different divisions of the company is an
advantage for staff in safety-critical
positions. In addition, selection criteria
that help to identify applicants with a
greater awareness of risks should be
adopted when appointing new staff in

order to increase overall safety. Managers must be appropriately trained.

The fundamentally high probability of human error in complex technical systems
makes it significant to railway companies because, on the one hand, it accounts for
a large proportion of the causes of accidents, and on the other, because behaviour-
related strategies for its reduction can achieve considerable success at a relatively
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small financial cost. The safety culture should also be continually developed along-
side the SMS introduction projects and beyond.

Qualitative indicators of a good safety culture

Safety performance can only be delivered if staff

o are job-orientated and motivated in their actions

o take personal responsibility for their actions and are supported by safety spe-
cialists

o are adequately qualified in order to be able to actively contribute to the con-
tinuing development of safe operational processes, and

o have the authority to act independently and make decisions in the event of
changes in operational processes.

Staff know who is responsible for safety.
Staff affected are involved in the production of new process instructions.

Regulations

o are not a means of finding who is to blame.

o are the basis for safety.

o are sufficiently practically based to be complied with.

Safety is continually advanced by systematically looking for potential hazards and
assessing potential risks — and not just after accidents.

Near misses are used to learn lessons.

Safety targets are continually proactively pursued.

Factors determining the success of an SMS

Improving safety performance

Personally setting an example

Specifying individual safety targets

Communicating personal commitment on the part of management

Allocating responsibility and appropriate authority for safety-critical tasks and de-
fining interfaces

Involving staff in system development

Promoting constructive criticism and development of alternative ideas
Recognising staff performance and rewarding achievement

Making the benefit to an individual of his/her own work perceptible

Making regulations up-to-date, correct, complete, user-related and possible to carry
out

Emphasising learning and preventing/improving
Regularly publishing safety performance figures

Avoiding barriers and unproductive competition between the organisational units
within a corporation
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3.2 Incremental Approach to Introduction

With a view to limiting the cost of the necessary available resources, the SMS can
also be introduced in stages over a longer period. The basis for that would be the
adaptation described previously of the existing safety strategies to the requirements
and elements of Annex III taking account of the core functions.

This procedure is based on the view that the existing safety management structure
can already be classed as a system and it is therefore possible to start immediately
with the process of continuous improvement. Individual measures are adapted by
way of a separate project in each case.

3.3 Procedural and Structural Organisation for Improving Safety Perform-
ance

After completion of the introduction process, the system continues to be advanced
by the organisational structure. The SMS works as an independent systematic proc-
ess which is based on an existing or adapted organisational structure for guarantee-
ing operational safety.

Because of the difference between the SMS and other management systems, i.e.
that the targets aimed at and some of the methods used are specified within a le-
gally binding framework, the core processes such as train operation, shunting or
servicing and maintenance must be viewed with a very clear focus on safety.

Extended Process Model

Reaching the corporate targets includes, among other things, an adequate safety
level. To that end, the company must develop and maintain a lasting safety culture
with the aim of maintaining and improving safety performance. An effective tool in
that quest is a living SMS.

The diagram shows a possible model for the processes required. The essential fac-
tor is the addition of the safety component to all elements of the classic process
model (control loop with dark grey arrows); the effect of safety on the processes is
illustrated for the essential core processes of train operation, shunting and provision
of equipment (control loop with light grey arrows) in the detail box (magnifying
glass) below the process model. The classic control loop ensures that the safety
control loops cannot be viewed in isolation but rather have to be seen in the overall
context of their connection with one another.

Since safety cannot be produced but only guaranteed, the SMS counteracts the
reduction of safety levels in a compensatory fashion. The output of the SMS is
therefore not safety per se or a safe train journey but the guaranteed provision of
the specified safety level.

Arising from the SMS, safety targets for the core processes and strategies for
reaching those targets are defined in consultation with those responsible for the
processes. They should be broken down by those responsible for the processes into
detailed targets, implemented with an appropriate key figures system and con-
trolled in keeping with a management system. The results from the process review
are the basis for adjustments to safety targets and strategies which must be defined
by the safety organisation in agreement with those responsible for the processes.
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Appropriate consideration should be given to the expectations and demands of the
interest groups. The interest groups include not only customers, sharcholders, em-
ployees, suppliers and national safety authorities but also the EU, the ERA and the
public. And they all have specific expectations of safety. Not only does the SMS
provide outcomes for the interest groups, there is also feedback in the form of satis-
faction surveys which creates a reciprocal relationship.

A particular role in relation to the expectations placed on railway safety perform-
ance is played by the public. The reaction of the public to accidents is generally
more sensitive than with other modes of transport and the level of risk expected is
generally approaching zero. That expectation is not only unrealistic, it also repre-
sents an enormous challenge to the SMS and risk communication. That is because
it means the SMS must be so well set up and must be communicated along with its
aims, measures and results in such a way that it is not placed into question in its
present form by individual out-of-the-ordinary events that might be perceived by
the public as setbacks.

Special Features of the SMS

Since CSTs and CSMs are specified by the EU, a company cannot set its safety
targets and the means of achieving them purely according to its own judgement, it
must also take account of those specifications. In areas where the safety perform-
ance is relatively low in comparison with other railways, specifically targeted im-
provement strategies must be implemented.

Requirements of
interest groups

Dependence on
CSTs

Interest Feedback Interest
Expectations Management respon- (satlsfactlon)
groups + L * sibi|ity/contro| + —-— - groups
Customers Customers
Public Public
Sharehold- Sharehold-
IS Resource manage- Measurement, analy- a5
ment sis, improvement
Employees Employees
EU/ERA EU/ERA
National National
Safety . Guaranteed provi- Safety
Requirements ot
Authority Core processes ' [==m  sion of specified .> Authority
safety level
Suppliers Suppliers

.................. <

Input/Output
f___::communication

| Targets |
f Core processes ! )
Action plan Review/control |
Train operatlon
Prov. of equipm. j

| Implementation
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Interaction between Structural and Procedural Organisation

In order to be able to define operational processes and put them into functional
interaction with one another, it must be possible to locate them within an existing
structural organisation. The shaping of the interrelationship between structural and
procedural organisation should be guided by the overall company aims and the
responsibilities arising from them.

Requirements Placed on Structural Organisation

The SMS-specific structural organisation must ensure that the responsibility legally
imposed by the relevant national railway legislation is practised (legally safe or-
ganisation). At the same time, it must be compatible with the existing structural
organisation for producing added value at the company.

Link with Operational Organisation

The guaranteeing of operational safety by means of an SMS is not a core opera-
tional process of a railway company. The purpose of running a railway company is
not to produce safety but to provide safe transport services economically. The SMS
should be organised so as to be dependent in terms of content on the operational
core functions. Its supporting and safeguarding functions should be interwoven
with the processes and structural organisation in such a way that it can work within
the company as its quality characteristic. The SMS performs a support function. It
has no functionally independent outcome; instead it produces a certain quality on
the part of the core process and should not be designed as something independent.

The result of that is that the SMS structural organisation should almost entirely —
apart from a few managers and specialists — make use of the available personnel
resources of railway operation, as far as is possible. The SMS functions for ensur-
ing safety, which are part of the procedural organisation, are performed in combi-
nation with operational functions by the same personnel by such staff as are ex-
pressly made use of by the SMS as part of the SMS structural organisation on the
basis of their function in safety-related positions.

For the sake of clarity, it must be emphasised once again at this point that the
safety-related functions in the overall planning and production process must be
identified by the SMS. Such functions include

e Selection and training of staff

e Construction and planning of installations, rolling stock and systems

e Materials procurement and quality checking

e Rolling-stock and track maintenance

e Rolling-stock provision

e Instruction and regulation management

e Emergency contingency and security

Compliance with legal safety requirements takes precedence over the economic
considerations of designing an SMS structural organisation. Thus wherever the
interests of safety demand specially qualified persons or post-holders who are as

independent as possible of operational areas, the SMS must be granted its own
staff.
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Internal Structure of Structural Organisation

As far as SMS management is concerned, the construction, introduction and main-
tenance of the SMS demand specialist expertise as well as management and leader-
ship skills commensurate with the size and complexity of a railway company.
Therefore, expert and sound management of the SMS by a safety manager should
be provided for. In small companies, that position can be taken on by the senior
management. In large companies, a full-time post of safety manager for the SMS
should be created within the senior management, supported by specialists as re-
quired.

A safety manager cannot be satisfied with simply checking that the SMS is func-
tioning but rather must at least have the possibility of making proposals as to how
the targets are to be met.

In order to ensure appropriate levels of safety and safety performance, the safety
manager must even have powers of design that have an effect beyond the mere
process model and the systematology of the SMS. The safety manager will thus
particularly have to deal with the organisation, the target achievement plan, the
resources, and even the core processes and have an effect on them. Consequently, it
is also necessary to define safety targets for the individual core processes and to
agree them with those responsible for the processes and the management. The same
applies to the measures by which those targets are to be achieved. Depending on
the organisational integration and the definition of the function of safety manager
at each individual railway, and on the associated authorities and areas of responsi-
bility, the following models are conceivable.

If the safety manager is a staff position, powers of proposal and involvement as
well as duties of notification will suffice. That means that the safety manager
makes proposals for safety targets, advises on the selection of the safety-promoting
strategies to be pursued and must draw attention to safety-critical deficiencies.

If, however, the safety manager as well as the company management has joint re-
sponsibility for success, i.e. the guaranteeing of a certain level of safety perform-
ance or the prevention or reduction of specific risks, he/she will have to be invested
with powers of design because responsibility can only ever be taken on in conjunc-
tion with the appropriate degree of authority. Beyond that, the safety manager must
be systematically involved in certain elements of the core processes. That relates to
provision of resources by initial and continuing training, compliance with regula-
tions, information, documentation and accident investigation. With regard to the
CSTs and CSMs the safety manager must also be able to issue the persons respon-
sible for the relevant core processes with specifications for process-related safety
targets and methods to be applied. Furthermore, he/she must have the possibility of
checking whether the safety targets have been achieved — or can still be achieved
by means of corrective action. In view of the safety manager's personal responsibil-
ity for success, he/she must also have the fundamental, unrestricted power to inter-
vene with all employees with safety-related duties in order to be able to directly
and immediately rectify non-compliance with the safe process sequence or condi-
tion.

As experts responsible for safety-related areas of responsibility assigned to them,
the specialists manage the staff entrusted with SMS functions in those areas. They
may also perform general system functions such as system maintenance, system
documentation, system communication and system audits.
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Employees

Lines of authority

Intervention
powers

All those functions can be defined as staff functions assigned to the safety man-
ager. However, they can also be set up as central, group or interdisciplinary func-
tions. If those functions have to be taken on by operational staff in small compa-
nies, it is imperative that a loss of quality by the SMS functions is avoided.

The staff who perform SMS and safety-related functions and the resources allo-
cated to them are incorporated in the SMS structural organisation by the process
descriptions and the process sequences.

The Safety Directive details the core functions of the SMS in Article 9. However, it
does not make any mention of lines of authority or powers of intervention. It
merely directs expectations at the effectiveness and function of the SMS which are
imperative. For example, compliance with standards and guaranteeing of standards
conformity are demanded, as are programmes, precautions and procedures. The
Safety Directive therefore offers no grounds for diverging from the normal and
proven tools of corporate or business organisation where the organisation of the
SMS is concerned. In order to guarantee safe railway operation, clear allocation of
responsibilities and duties is required. In that connection,

e lines of authority alongside line-management functions and
e lines of authority for the safety manager direct to staff in safety-related areas

must be defined.

Powers of intervention with staff must be set down by the senior management as
otherwise intervention will clash with the operational organisation of the business.
As a fundamental principle, the safety manager and his/her staff must be able to
issue direct instructions to all staff in order to be able to perform their allotted func-
tions. To avoid conflicts and contradictions, however, as a basic rule only the SMS
staff assigned to the particular operational function or organisational level con-
cerned should intervene with the units in their area of responsibility. A universal
right or obligation for any SMS staff member to rectify any safety deficiency ap-
parent to him/her by issuing instructions or for the SMS management itself to issue
direct instructions to any operational employee whatsoever should be reserved for
the aversion of immediate serious dangers. This closes the loop with the safety
culture, which also demands intervention.

SMS
management
y 2
Line of authority within __ SVS
line-management N staff
|
2nd SMS
level
I
Brd SMY y
level
—T — \\\ Bypassing of SMS internal line of
4th Buvslever —‘ authority to avert danger
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4 Safety and Management

This chapter presents fundamental deliberations on the relationship of safety, man-
agement systems and SMS which can help RUs and IMs clarify questions and offer
ideas prior to project planning and introduction.

4.1 Whatis Safety?

Safety is a complex general term in everyday use without a clearly circumscribed
meaning. It relates to individual personal and social perceptions, conventions and
standards which are subject to constant change. On the one hand, safety designates
a complex feature of conditions and processes, and on the other, activities which
may be expressed through social or political action, technical precautions or statu-
tory regulations.

Safety in General

The various different perceptions are generally linked by the following alternative
terms which delineate the wide scope
of the term and collectively illustrate Definitions of safety:
what is understood by safety. Security,
protection, certainty, reliability, but EN ISO 8402: "Condition in which the
also self-confidence, trust, skilfulness risk of personal injury or damage to
and not least availability, surety, fore- property is limited to an acceptable
seeability, predictability and durability. level.

Long—standmg developments Sl.lCh as EN 50126: "The non-existence of an
environmental damage, depletion of unacceptable risk of harm.”

resources or health hazards due to all- P ‘
pervading use of technology make the
increasing spatial and temporal dimension of the perception of safety evident.

Numerous definitions use the terms danger and risk in particular to make the full
scope of the term safety comprehensible. Risk is used to quantify the level of pos-
sible danger. This paper makes recourse to the international standard EN ISO 8402
which defines terms used in quality management.

We speak of a calculated risk in actions and decisions when not all information
relevant to the decision is available — which is most often the case. For example,
possible reductions in safety levels resulting from a technical application may be
accepted if the benefits of the application are sufficiently great. Risk in this case is
defined as measurable uncertainty the detailing of which represents an estimate of
future likelihood. Risks relate to future possibilities, whereas safety refers to an
assessment of a present situation.

The question of the acceptability of risks, in other words which risks are seen as
acceptable for the individual, for groups or for society as a whole, cannot be objec-
tively answered. The CSTs which railways have to develop serve equally as risk
acceptability criteria. With regard to the actual acceptance of a risk, however, the
following general tendencies are known. The accepted risk is higher

e if arisk is taken voluntarily

o if the person believes he/she is in control of the risk
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Types of risk

Safety
requirements

Human error

e ifindividual small accidents are more common than catastrophic accidents with
large numbers of casualties

e if the consequences are immediate rather than delayed.

The example of tunnel safety illustrates the third point. In this case a comparatively
small likelihood of accidents and fires is coupled with extensive expenditure on
safety measures. This contrasts with other places where the probability of accidents
is greater but the safety expenditure is lower.

Safety and Technology

In technical activities, the following types of risk can be distinguished:

e Operating/operational safety: this relates to damage occurring in the course of
normal operation and intended use of the technical system. Possible examples
are accidents at level crossings which are characterised by unauthorised cross-
ing by other traffic. (Example: accident in 2003 between bus and express train
at Siofok on Lake Balaton (Hungary) at a level crossing protected by stop-
signal lights.)

e Failure risk/technical safety: this relates to damage occurring as a result of
technical defects (e.g. ICE accident at Eschede in 1998 caused by defective

tyre).

e Misuse risk/public safety: this covers damage caused by improper use of the
technical system with criminal intent (example: setting off the alarm when
there is no emergency).

Therefore, the safety requirements that generally result are to the effect that techni-
cal or organisational means should be used to minimise the operational and failure
risk to a reasonable degree and to exclude the possibility of improper use with
criminal intent including external intervention. Railways generally use the term
security to refer to protection against improper use, whereas protection against
technical and operational risks — which may include health and safety at work — is
referred to as safety and is the subject of the SMS.

Probability of errors for tasks in nuclear power Means: number
. . HEP — Human
stations (Zimolong 1990) . of errors per
Error Probabil- .
. 1000 opportuni-
Error ity 5
ties
Incorrectly reading an analogue display 0,003 3
Incorrectly reading graphs 0,01 10
Failure to notice a fault indicator 0,003 3
Movmg a control in the wrong direction under 0.5 500
high stress
Failure to properly close a valve 0,005 5
Failure to use a check-list 0,01 10
Efél;re to work through a check-list in the correct 0.5 500

Another important aspect of safety is the generally high probability of human error
in the execution of a task. Humans have the fundamental capability to correct er-
rors and therefore to negate the consequences of actions. Nevertheless, erroneous
actions which have wide-ranging effects and whose deficiencies are outside man-
ageable limits and the consequences of which cannot, therefore, be cancelled out,
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remain a problem area. The lack of reliability of human beings can thus fundamen-
tally undermine the safety of complex systems (human failure) so that it is impera-
tive that it is supplemented by suitable organisational measures such as represented
by the SMS.

Minimum safety requirements that technical systems have to meet are generally
specified by law. In addition, safety is afforded a position of major importance
among technicians and engineers for reasons of professional ethics, a situation to
which professional associations also contribute.

Safety and the Railways

Safety measures in the railway industry are fundamentally aimed at ensuring the
following. The railway infrastructure, the rolling stock and the equipment and in-
stallations must first of all be safely constructed, which is ensured on the part of the
manufacturers by means compliance with up-to-date technical standards, and by
national licensing authorities. In the subsequent course of their life cycles, railway
infrastructure, rolling stock and installations and equipment must then be kept in a
safe operational condition by appropriate maintenance. Furthermore, personnel and
organisational measures must be taken to ensure that they are safely operated. That
includes not only internal health and safety measures, technical safety and opera-
tion per se, but also operation within a complex environment where there are inter-
faces with other modes of transport and types of traffic such as pedestrians and
motorists.

Those requirements are defined in a similar form throughout the Member States in
national railway legislation and regulations, compliance with which is ensured by
established company-specific rules that have grown up since the earliest days of the
national railways.

4.2 What are Management Systems?

Management relates to the entirety of the actions of a business that are aimed at the
best possible degree of achievement of the company targets and of the interest
groups associated with it. To that end, the internal structures and processes have to
be co-ordinated with the environment in which the business exists.

Management systems are formal guidance systems for shaping, steering and devel-
oping corporations and organisations. They are used to reinforce the ability to
learn, respond and adapt, and thus help companies to be prepared for possible
changes, particularly in a complex environment.

The basis is formed by management concepts such as Total Quality Management
(TQM). The well-known international standards ISO 9001:2000 and ISO
14001:1996 define models for the implementation of management concepts relat-
ing to quality and the environment respectively. The application and adaptation of
those implementation aids to a specific company then produces a company-specific
management system.

There are numerous well-known management systems, some of which have been
established for many years. They are based on common principles and procedures.
Management systems have a company-wide strategic and operational co-ordination
function. Common to all modern management systems is a process-orientated ap-
proach. Complex processes may be subdivided into sub-processes for which re-
sponsibilities are clearly allocated in each case.
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Management
control loop

The difficulty for
management  Sys-
tems consists in
each case of the
procurement, proc-
essing and analysis
of relevant informa-
tion as the basis for
action and decision-
making.

Management  sys-
tems contain de-
scriptions and
documentation  of
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esses and their mu-
tual interfaces.
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Process indicators perform a monitoring function which enables control and opti-
misation of process performance. This is where the concept of control by manage-

ment activities that
is typical of man-
agement systems

Basic Principles in
Management Systems

finds expression.

Management activi-
ties  consist  of
planned, targeted
and verifiable ac-

tion. This is ex-
pressed in cyclic
phase concepts

which are based on
the PDCA cycle. In
its classic form it
consists  of  the
phases plan, do,
check and act, and
can be found in

Focus on the customer

Involvement of
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Soundly based

decision-making

Leadership
Building of partnerships

Focus on results

Continuous improvement

Process and system-
orientated approach

Use of
supplier relationships

Public

many variations. The point here is that a company should first of all be clear as to
the outcomes it wishes to achieve. In order to deliver those outcomes, procedures

are planned and then systemati-
cally put into practice. This is
followed by a specifically targeted
evaluation phase which permits
conclusions to be drawn as to
whether the measures originally
planned were suitable in terms of
their implementation or effective-
ness for achieving the set targets.
This incorporates a learning proc-
ess and, based on it, an improve-
ment process. At that point, the
closed control loop starts again
from the beginning by virtue of
the fact that procedures are im-

Plan

PDCA Do

7
\

Check

40



proved and/or targets are adjusted or new targets introduced on the basis of exter-
nal influences from the environment in which the organisation operates.

The PDCA cycle illustrates the principle of constant or continuous improvement
(CIP), one of the basic principles of quality. Other principles and characteristics of
quality management are nowadays familiar components of management system
standards. They are easy to grasp but by no means simple to put into practice.

Principles and characteristics of management systems

e A firmly established corporate purpose with regard to continuous improvement of
products and services

e Continual search for the causes of problems in order to constantly and continuously
improve (CIP) all production and service systems and all other activities within the
corporation

e Modern methods of initial and continuing training directly at the place of work and
specific to the job

¢ Modern management methods which help people to do their jobs better

¢ Promotion of effective, two-way communication and other means or removing the
atmosphere of fear throughout the entire corporation

e Removal of demarcation lines between different areas of the business
e Removal of all obstacles to management and staff being proud of their work

e Rigorous training programme and encouragement of self-improvement on the part
of every individual

e Lasting commitment of the most senior management to continuous improvement of
quality and productivity

4.3 Safety Management Systems

The idea of safety as a fundamental human principle has almost always occupied
an important position in the operation of technical systems. There is a long tradi-
tion of safety precautions; it is just that the associated regulations, process instruc-
tions and activities were not labelled as an SMS. Consider, for example, the devel-
opment of safety systems for motor vehicles as illustrated by passive safety sys-
tems such as airbags or active safety systems such as ESP which keep the vehicle
controllable in dangerous situations. These are examples of the continual develop-
ment of safety features without there being an SMS. Even in such complex tech-
nologies as nuclear energy generation with sophisticated safety arrangements and
highly developed safety systems, the establishment of SMS is a development that is
only now taking place.

Features in Common with Other Management Systems

Safety management should be understood as the sum total of all activities and ac-
tions necessary to ensure safety. Important features of an SMS are always, as with
established management systems, the process-orientated approach and adoption of
the PDCA principle. Fundamental aspects of established management systems can
be transferred to the area of safety management because, firstly, all management
systems touch on aspects of safety and, secondly, the process-orientated approach
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is a key feature common to all of them; the management principles can equally be
transferred to SMS. The essential components of an SMS detailed in the Safety
Directive can basically be placed in that category as well. For that reason, it makes
sense for an SMS to be based on the established management systems and use to be
made of the similarity of content and the lessons they offer.

Special Features of Safety Management Systems

Like the term safety, the term also SMS has many sides. Interpretations of it range
from a broad, general long-term view — for example the development of safety
reserves or, in a narrower sense, accident prevention management — to emergency
measures in the event of acute risks and emergency management with a specific
short-term perspective.

Just like quality, safety is a feature of a product or process. And just as quality can-
not be imposed on a product but has to built into it, safety has to be provided in
parallel with a process. A decisive difference between quality and safety is that
quality can be produced. i.e. manufactured, and therefore represents added value. A
hazard as a threat to
safety, by contrast,
always  diminishes
safety levels and
therefore reduces

Features of SMS

Long-term & short-term

value. So if safety view Compensatory
cannot be produced "Rectification" not i ratner
but only guaranteed bl than adding value
or maintained, an possible Importance of staff,
SMS must conse- Sensitivity to information and communication

quently ensure that
that level does not
drop and that loss of
value does not occur;
to that extent, safety
must be provided
proactively as pre-
emptive action. The
SMS only has a pro-
ductive effect where
an already diminished safety level is raised again; otherwise it has a compensatory
effect by preventing a lowering of safety levels. Consequently, unlike quality
which involves a productive process along the value added chain, safety involves a
safeguarding process along the process chain, in other words continual manage-
ment of the residual risk. In that regard, safety has features in common with envi-
ronmental management, although environment is not a feature of a product or
process and environment in the literal sense cannot be subject to a management
process, but only to a protective and possible compensatory process.

failure to follow External SMS is a legal
rules reporting duty requirement

External checks Closed management

cycle, learning process
Continuous improvement

Process-orientated

The condition of safety is just as difficult to measure directly as that of quality or
health, or the level of environmental protection. Although all of those features are
directly determined by a large number of individual influences, they tend to present
as not directly controllable due to the complexity and inaccessibility of the factors
that affect them. Quality can generally be directly improved within limits after the
event by rectification — though usually at considerable cost; this is not normally the
case with safety and explains why anticipatory actions are required.
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Safety is difficult to perceive; in some cases it can only be identified with great
effort and expense and in some cases not at all. An indication of the difficulty with
the perception of safety are the problems in defining the concept of safety — what is
safe? At the same time, interest groups assume the existence of safety; or at least its
existence is not explicitly acknowledged. By contrast, safety deficiencies in acci-
dents or other undesirable occurrences are very clearly perceived and criticised.

The control of indirectly determinable conditions is based on exerting an influence
on accessible aspects. For management systems, those are process descriptions,
definitions of responsibilities and other regulations by which the behaviour of indi-
vidual staff can be influenced. In the case of the SMS, the relevance to safety of the
processes increases the responsibility of the individual employee in comparison
with other management systems. As a result, the importance of the flow of infor-
mation within the company and of communication between organisational units
and between staff simultaneously takes on greater significance than in other man-
agement systems. All employees at all levels of the company then have a decisive
role to play.

Because of the greater importance of all active staff where safety is concerned,
safety is more sensitive to the failure to follow rules than, for example, quality.
This comes to the fore particularly where complex technical systems are con-
cerned, in other words in situations where it is not easy to create a clear mental
picture of a danger. When safety regulations are ignored, injury or damage do not
generally directly result by any means. The immediate result of failure to observe
safety regulations is initially simply that the restrictions of the safety regulations
are removed and the individual can act more freely. However, this can prove to be
deceptively dangerous. The positive consequences of the disregarding of safety
regulations lead to an increasing tendency to ignore them. And that increases the
likelihood that something will actually happen.

The guaranteeing of safety is achieved by safety systems, in other words by means
of devices and arrangements designed to satisfy safety-related requirements. An
SMS is an active, process-orientated, non-technical safety system. The aim is to
use efficient regulations to make possible future eventualities more easily predict-
able and therefore controllable, to limit, as it were, the element of surprise. In that
way the residual risk is reduced.

Another difference between SMS and all other management systems is the legal
requirement to show that it has been introduced. Quality management systems
(QMS) by contrast are introduced by managers due to market pressures or the re-
alisation that they offer an economic advantage. This applies equally to environ-
mental management systems (EMS), although they do have to take account of legal
environmental protection requirements as well. Similarly in the case of health and
safety at work, there are statutory regulations to be observed but the introduction of
management systems is not obligatory. SMS are accordingly set up on the basis of
the legally required minimum safety standards in keeping with the perception of
corporate and social responsibility.

In contrast with the certification of other management systems, the approval of an
SMS is a case of licensing by the state. By virtue of the company's external report-
ing duty, an interface with the relevant national safety authority is created. That
means that in contrast with other management systems the SMS is not circum-
scribed by the railway company for which it was created. As with the system for
road vehicle licensing, approval and testing could be subcontracted to accredited
private organisations.
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As opposed to internal audits, which as in other management systems serve the
purpose of continuous improvement of the system, external audits, i.e. audits, ex-
aminations and inspections of the SMS by the national safety authority, can poten-
tially have serious consequences because the identification of inadequacies not
only threatens the loss of business from customers due to the lack of a certificate,
but also the imposition of conditions even extending to the loss of the operating
licence.

Of particular importance for an SMS is the closed management cycle, i.e. the im-
plementation and subsequent monitoring of measures that have been planned on
the basis of defined targets. In particular, the learning process takes on greater sig-
nificance than in other management systems because recurring events arising from
the same causes are unacceptable due to the nature and potential seriousness of the
damage, and can lead to criminal and civil action against the management.

Functions of Safety Management Systems

The SMS must at least maintain the previously attained level of technical and op-
erational safety. Statement (30) of the Safety Directive, however, states that "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 mode".

The aim of the Safety Directive is to prevent serious accidents and preventatively
reduce the consequences of accidents. That requires permanent efforts on the part
of the railway companies. An understanding of the fundamental causes of undesir-
able occurrences and ultimately of accidents and the progression of them is a pre-
requisite for the ability of SMS processes to identify deficiencies in procedures and
to implement improvements.

Efforts should be aimed at preventing or at least detecting increases in the level of
danger and thus halting its subsequent progression from possible risk to present
danger. Early warning systems offer suitable means but demand a knowledge of
the safety-related processes. Proper documentation of those processes is helpful so
that the knowledge does not exist in the person of a particular individual but is
generally accessible. In consequence, that means that someone has to take on re-
sponsibility for internal communication of the relevant information within the
company, which also includes checking the extent to which the information is ac-
tually known.

The functions of an SMS also include indicating the level of safety achieved. This
must be done in such a way that the progression of the safety level over time can be
examined. That safety performance can on the one hand be represented by certain
quantitative indicators such as accident figures; however, it can also be character-
ised by features that can be assessed by the use of qualitative indicators such as
rough "traffic light" ratings.

A long term corporate task is the development of the safety culture which is re-
flected and influenced by an SMS. An overall grasp of safety, which has a cultural
as well as a technical aspect and affects the success of the company in the long
term, must be promoted by an SMS.
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Procedures

Generally recognised procedures for introducing an SMS do not yet exist. The
requirements placed on a sound SMS can be derived from a variety of international
regulations and recommendations in addition to the Safety Directive.

Of particular significance are the standards 1SO 9000 ff, "Quality Management
Systems", 1SO 14001, "Environmental Management Systems" and general guides
on the subject of process management. Studies by the IAEA (International Atomic
Energy Authority) on safety culture and safety management may also be referred
to. In particular, the standard ISO 9004:2000 provides guidance for organisations
wishing to go beyond the requirements of ISO 9001 in their efforts to continuously
improve performance.

The guide to introducing an SMS in Section 3.1 provides a basis for the procedure
to be adopted. It is important for an SMS — as it is for the established management
systems — that it is not seen as a one-off project but as a continuing process that
relies on the involvement and support of all employees; an SMS must be a living
part of everyday thought and action.

Potential of safety management systems

Efficient and transparent processes guarantee safe operation
e Image improvement from delivering a safe service improves market position
e Motivation of employees is increased

e Safety-related interaction between production and its environment is detected at an
early stage

e Safety-related effects of innovations and production facilities are identified sooner
e Practical safety-related consequences of new services are estimated

e Safety-orientated alternatives are highlighted

e Safety-related trends are detected

e Social safety demands are identified sooner and more easily

e The acceptance of safety-related technology and products is increased

e Completely comprehensive delegation of responsibilities is enabled

e Safety-related knowledge is developed, preserved and utilised along the chain of
research, development, production and application.

4.4 Relationship between Safety Management Systems and Other Manage-
ment Systems

The question as to the relationship between an SMS and other management sys-
tems arises from two viewpoints. If a railway company already has a management
system, there is the question not only of demarcation but also of interfaces between
the existing and the new management system. Every company must answer those
questions for itself and the conclusions will depend on its individual view of safety.
This question is also of interest because European and non-European railway com-
panies have already started to introduce an SMS based on EMS or QMS. This is
more of a unifying than a divisive aspect.
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Examples of management system standards
e Quality: e.g. ISO 9001:2000, EFQM, ISO/TS 16949:2002
e Environment: e.g. EMAS and ISO 14001:1996

e Health and safety at work: e.g. OHSAS 18001:1999 (British Standard compatible
with ISO 14001:1996), OHSMS (Occupational Health and Safety Management
System — ISO 18000) is under discussion

o Safety for railway applications: e.g. EN 50126:1999 (RAMS — Reliability, Avail-
ability, Maintenance, Safety, compatible with ISO 9000)

e Hygiene: e.g. HACCP (Hazard Analysis of Critical Control Points)
e Social aspects: e.g. SA 8000 (Social Accountability)

In any event, the requirements placed on the SMS by the Safety Directive must be
met. For that reason it is advisable to take account of the established existing struc-
tures in companies. To that extent, use of the structural and procedural organisation
of existing management systems as a basis is conceivable and worthy of considera-
tion (see also Section 3.3). With regard to content and structure, all management
systems offer pointers for the SMS as the all touch on aspects of safety and gener-
ally contain similar elements. In addition, different specific aspects of individual
management systems are of relevance to SMS so that no single system is preferable
as a basis in terms of content, while all process-orientated management systems are
suitable as starting points. Whether an established management system is selected
as the basis for an SMS, and if so which one, must be decided according to the
individual situation of the company concerned. However, because of the similarity
of content and the level of experience that exists — and also because of the amount
of experience in the areas of standardisation and certification — environmental and
quality management systems lend themselves to use as the basis for an SMS.

Management systems today have a wider focus on areas such as occupational
health and safety, social aspects, hygiene, information security, risk, innovation
and knowledge. They are concerned with guaranteeing safety at work, handling
risks or data protection, and with managing the future of the company (longevity).
Social aspects relate to topics such as worker participation, sexual equality, or eth-
ics and morality in the workplace. Not all areas benefit from published standards.

Frequently, several management systems are set up within a company and are
combined for the sake of efficiency and avoidance of duplication; they are then
referred to as integrated management systems, though the nature of the combina-
tions varies from industry to industry. As a rule, combinations between quality,
environment and safety at work are formed, though occupational health plays an

Examples of synergetic effects in integrated management systems

e Avoidance of duplication of work

o Identification of contradictions in compliance with regulations

e Avoidance of overlaps in regulations and allocation of responsibilities

e Avoidance of conflicts by means of defined communication processes between
systems

e Avoidance of isolated solutions

e Direction of aims and processes at an overall optimum
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increasingly important role. Integration is aimed at harmonising the various man-
agement systems and utilising synergetic effects.

The question as to which management system is preferable as a basis for SMS
would appear to be of secondary importance in view of the development towards
increasing integration of international standards which relate to one another in
various ways.

In particular, it is evident that the succeeding revisions of the ISO quality and envi-
ronmental standards increasingly make reference to one another, and that efforts
are made to ensure that other standards are compatible with them. The revision of
ISO 14001 expected in 2004 is intended to offer greater compatibility with ISO
9001:2000. In addition, working parties at the ISO at technical committee level are
generally occupied with improving compatibility between management systems
and the merging of management systems into a single system.

On the basis of the structural requirements published to date in the Safety Directive
and the required certified proof of SMS existence on the one hand, and the existing
extensive safety strategies at railway companies on the other, as previously men-
tioned the certified management systems for quality and environment are particu-
larly suited to use as a template for an SMS or for integration of the safety strate-
gies, taking account of the particularities of SMS.

A comparison of the requirements of the Safety Directive with those of
ISO 9001:2000 and ISO 14001:1996 reveals which of the requirements for SMS
offer potential for integration based on fundamentally similar requirements for
QMS or EMS; in other words they are demanded in equal measure with relation to
quality or environmental considerations, due to which solutions or at least starting
points should exist where there are existing management systems within the com-

pany.
Differing interpretations of safety alter the relationship of the SMS to other man-
agement systems if, for example,

o safety is seen as a quality feature of the service provided by a railway, or

e safety is seen as an extension of health and safety at work, or

o safety is viewed as similar to environmental protection because of the preventa-
tive and compensatory nature of the activities.

Despite the note on the definition of safety in EN ISO 8402 to the effect that safety
is one of the aspects of quality, a differentiated view is necessary even if a wider

Compatibility and integration of standards

e ISO 14001:1996 makes reference to ISO 9001:1994: overlaps and parallels with
ISO 9001:1994 are set out in tabular form

e ISO 9000:2000 makes reference both to ISO 14001:1996 and to excellence models
(EFQM-EQA/Europe, MBNQA/USA and Deming Prize/Japan).

e [SO 19011:2002-12 common guide for quality management and/or environmental
management system audits replaces ISO 14010-14012:1996 and ISO 10011:1992.

e Technical Specification ISO/TS 16949:2002, "Quality management systems — Par-
ticular requirements for the application of ISO 9001:2000 for automotive produc-
tion and relevant service part organisations" replaces previous industry standards
such as QS 9000 and VDA 6.1.
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interpretation of the concept of quality is adopted. Thus the subject of safety takes
on a more all-embracing character than that of quality in businesses such as railway
companies where the product is not a physical object but a service, and one which
is delivered by the use of complex technology whose technical components are
subject to production-related quality management.

Essential elements of SMS as per Annex I1I Fundamentally similar
of Safety Directive requirements exist
in ISO 9001 | in ISO 14001
(QMS) (EMS)
a) Safety policy and code of principles . .

b) Aims . °

¢) Procedures for compliance with legally required and
other standards

d) Procedures for risk management

e) Training programmes . .

f) Information flow within the organisation and between

organisations which use the same infrastructure ° °
g) Procedures and formats for documentation of safety . .
information
h) Reporting systems for accidents, faults, near misses, . .
etc.
1) Action, alarm and information plans in consultation No consultation
with authorities with authorities
j) Internal checks of the SMS e .

4.5 Relationship between Safety Culture and Safety Management Systems

Railways have always been special in terms of cohesion and the feeling of belong-
ing; it is not by chance that the term "railwayman" has particular connotations; to
work for the railways — not in a particular country but in any country — is some-
thing special. That is something that must once again be brought to the fore as part
of a unique corporate and safety culture. Practical aspects are the prevention of the
loss of expertise due to reductions in staff and greater staff turnover, increasing the
willingness to take on responsibility and promoting the feeling of belonging. In the
process, the safety culture and the SMS will each affect the other.

The concept of a safety culture, which is not mentioned at any point in the Safety
Directive, is still relatively new. It was first defined by the IAEA in 1986 in the
aftermath of the accident at the nuclear power station in Chernobyl. According to
that definition, a safety culture is the entirety of the characteristics and attitudes of
organisations and individuals which afford matters of safety the degree of attention
commensurate with their outstanding importance. The aim of a safety culture is to
improve safety through self-discipline to a level beyond that required by law. This
must be instilled in inherent to the thoughts and actions of staff at all levels of the
organisation.

A safety culture is the combination of values, standards and principles of accept-
able behaviour. That refers to the individual social capabilities of all members of
the corporation. They find expression in common modes of behaviour that are typi-
cal of a corporation. The safety culture is part of the company culture, which is of
particular importance for a business such as a railway that operates a complex
technical system in order to provide its services.
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Important factors affecting the operational safety of airlines (Vereinigung Cockpit
e V)

e Deficiencies in the safety culture evident to all involved
e Conflicts between management and worker levels

e Poor morale

e Inadequate monitoring and inspection

e Turning a blind eye to rule-breaking as group norm

e Distorted perception of risks

e Perceived negligence and lack of vigilance on the part of management
e Low motivation and pride in work (lack of work ethic)
e "Macho" culture which encourages the taking of risks

e Naive belief that no negative consequences will result

e Low self-esteem

e Learned helplessness

e Perceived licence to break rules

e Contradictory or apparently pointless rules

e Age and gender: young men have a greater tendency to break rules

Safe operation means reliable technology and operational management. Factors
which indicate a lack of safety culture can be observed as attendant features of
many accident and near-miss situations. Insights from the airline industry would
appear entirely transferable to other technically based services such railways.

The safety culture is always the present expression of the current common modes
of behaviour, which is determined both by the attitudes of the active persons and
the structure. The structural aspect of the safety culture encompasses the safety
arrangements made by the company that are set down in the SMS. For shaping and
guaranteeing safety in parallel with the processes which produce the service pro-
vided, the personal responsibility of the individual members of staff, in which the
safety culture is also evident, is of particular importance. The guaranteeing of proc-
ess safety is supported by the fact that they are defined in terms of sequence and
responsibility and are regularly checked by means, for example, of process key
figures, acknowledged transfers, double-checking principle, clearances and audits.

The decisive factor, however, is that safety cannot be maintained simply by regula-
tions and checks because it centres around human beings. That means that employ-
ees must fundamentally first be given the capability to identify and avoid unsafe
situations. They must therefore have the possibility

e to identify non-compliance with specifications

e to take action and report events

e to have the certainty that those events will be looked into

e to take personal responsibility in order not to have to circumvent regulations

e to act autonomously in emergency situations.
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e In addition the possibility for co-operation based on trust must exist, in other

words those who act according to the points listed above must not suffer any
disadvantages as a result.

e Any advantages of bypassing safety regulations must be eliminated.

The safety culture is called upon in particular when complex technical systems
have to be controlled by human beings so that not only the reliability of the tech-
nology but also that of the human operators takes on major significance. When
technical systems fail, human reliability is the decisive safety resource.

Human reliability is generally limited, even in the case of actions that are per-
formed automatically on the basis of well-trained skills. It drops further, firstly if
actions are based on the processing of rules, and even further if actions can only be
based on human knowledge due to lack of experience; secondly, reliability dimin-
ishes if unfavourable circumstances such as unexpected events and situations mean
that the same actions are performed under stress. The SMS represents an organisa-
tional means of maintaining and improving reliability which, by means of feedback
from personnel who are the embodiment of the SMS, i.e. have to put it into prac-
tice, contributes to the development of the safety culture, which in turn has a posi-
tive effect on reliability.

The German Federal Constitutional Court characterises reliability as an indetermi-
nate legal concept which has always been used in economy management legisla-
tion. It has to be redefined in practical terms for each new set of circumstances in
order to constitute a measure for the best possible prevention of risk and aversion
of danger. Thus the German Federal Administrative Court defines the practical
meaning of reliability in relation to the operation of nuclear power stations, for
example.

In addition to the safety-orientated performance requirements such as the identifi-
cation of situations in which there is a greater danger, therefore, there are require-
ments placed on the individuals that make up an organisation. The tolerance or
even acceptance of risky behaviour by the group and particularly by superiors, i.e.
institutionally or socially tolerated willingness to take risks within an organisation,
reduces the individual perception of risk and therefore increases the willingness of
the individual and ultimately of the entire organisation to take risks. Perception of
risk is further dulled if accidents rarely occur. And even after witnessing an acci-
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dent, safety-related changes in behaviour are only temporary among people not
personally involved.

When introducing an SMS it is important to avoid creating just another dissociated
management system among many others. It is equally important on the basis of
experience of dealing with safety regulations not to merely create formal organisa-
tional elements that are of little effect or even deliberately subverted.

An important requirement for the SMS that arises immediately from the manage-
ment system aspect but is equally important in connection with the safety culture is
the existence of clearly defined responsibilities. Ambiguous allocation of decision-
making authorities prevents the assumption of responsibility and reduces safety by
promoting organisationally easier or more economically orientated but possibly
less safety-orientated decisions.

Practical definition of reliability for the purposes of nuclear energy legislation

According to the definition of the German Federal Administrative Court in relation to
the operation of nuclear power stations for the purposes of the German Atomic Energy
Act, a person is unreliable if he/she reveals basic deficiencies or weaknesses

. as a holder of a position of responsibility or
. in the organisation of the business or
. in the initial and continuing training of the operative personnel

and those deficiencies constitute an increased level of risk. (Ipsen 1998)

4.6 Economic Aspects of Safety Strategies

Safety is an essential characteristic of the railway industry. Railway operation in
accordance with the statutory requirements and the technical regulations is safe.
The legal requirements generally include an obligation on the part of the railway
companies to work towards an improvement of safety levels by the development
and use of new technologies and techniques. In keeping with that legal practice,
Article 4 of the Safety Directive requires the Member States to generally maintain
the safety of railways and to continuously improve it "where reasonably practica-
ble".

Continuous Improvement of Railway Safety where Reasonably Practicable

This qualified statement requires interpretation to the extent that a decision has to
be reached according to what is reasonably practicable rather than from a strictly
financial viewpoint. Social demands and customer needs also play an important
role. The Member States will fulfil this requirement at legislative level. In so doing,
they must take account of developments in Community legislation and technical
and scientific progress, while mainly giving priority to the prevention of serious
accidents.

Since, however, railway safety cannot simply be controlled at government level but
is essentially ensured at operational level, the obligation of continuous improve-
ment is passed on to the railway companies by way of the SMS.
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Excerpt from Article 4
Development and improvement of railway safety

(1) Member States shall ensure that railway safety is generally maintained and,
where reasonably practicable, continuously improved, taking into considera-
tion the development of Community legislation and technical and scientific
progress and giving priority to the prevention of serious accidents.

Implementation by the Railway Companies

There are already regulations in place in most European countries which ensure
that the railway industry is required to adapt to technological progress in order to
increase safety levels. In future this will be supported by the requirement specified
in the Safety Directive as part of the SMS that every company sets targets for
maintaining and improving safety and demonstrates the existence of procedures
and plans for achieving those targets.

The proposals for the measures can be developed on the basis of a wide variety of
methods, such as accident analysis, for example, or surveys among safety co-
ordinators. They will have to correspond with the company's own corporate targets
and with the CSTs at government level. The number of measures that can actually
be implemented within a particular period of time will, however, be limited as
every company can only provide a certain budget for the implementation of safety
strategies.

From all the potentially realisable proposals, the company must therefore make a
selection. In that process, the aspects of reasonable practicability cited above —
economic viability, customer needs and social demands — are also determinants for
the railway companies. In addition to the financial condition of an affordable safety
level which does not threaten the existence of the company, social aspects, market
needs and the benefits of image enhancement resulting from safety will thus be
taken into account in selecting suitable measures. Beyond that there may be meas-
ures that are in the public interest, the financing of which is beyond the means of
the company and which are paid for by the Member State concerned.

4.7 Common Safety Targets

Article 7 of the Safety Directive deals with the development, adoption and revision
of the CSTs. They are intended to define the safety levels "that must at least be
reached by different parts of the railway system and by the system as a whole in
each Member State". That demand is aimed directly at the Member States. But like
the obligation to improve railway safety referred to in the previous section, the
CSTs will also be passed on via the SMS to the railway companies and are re-
flected in the company-specific safety targets in Annex III 2 b).

Introduction of the Common Safety Targets

Introduction is to take place in two stages with the involvement of the ERA over
the course of seven years after the Safety Directive comes into force. The first
stage over a period of five years will initially involve only determining the status
quo and defining targets to ensure that that safety level is maintained. The second
set of targets will then be aimed at improving safety levels. However, such im-
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Excerpt from Article 7
Common Safety Targets

3) The first set of draft CSTs shall be based on an examination of existing targets
and safety performance in the Member States and shall ensure that the current
safety performance of the rail system is not reduced in any Member State. |[...]

The second set of draft CSTs shall be based on the experiences gained from the
first set of CSTs and their implementation. They shall reflect any priority areas
where safety needs to be further improved. [...]

All proposals for draft and revised CSTs shall reflect the obligations on Mem-
ber States laid down in Article 4 (1). Such proposals shall be accompanied by
an assessment of the estimated costs and benefits, indicating their likely impact
for all the operators and economic agents involved and their impact on the so-
cietal acceptance of risk. [...]

provement must be seen in the context of the qualification "where reasonably prac-
ticable" as is expected of the Member States in Article 7 with reference to Article
4. An analysis of the ratio of cost to benefits also takes place at government level.

Designing the Targets

The Safety Directive gives very little information about the content of the targets.
What is certain is that they should define a safety level and must take the form of
risk acceptability criteria, i.e. they must detail the risks that are considered accept-
able for individuals or society. The questions as to whether they should be qualita-
tive or quantitative targets or both and how the concept of social risks is to be un-
derstood remain unanswered.

In connection with the individual risks referred to in Article 7 (4) it makes sense to
equate societal risks with the common term "collective risk". The interpretation
also discussed of societal risks as general threats to the population by the railways
is unacceptable. However, it is conceivable that, where there is interaction with
other technologies (transport of chemicals, etc.), the failure of a system could pos-
sibly cause a disaster in extreme cases.

Qualitative targets can be derived from the legislation. The railways are generally
obliged to operate their businesses safely and to construct the railway infrastruc-
ture, the rolling stock and the equipment safely and maintain them in a safe condi-
tion for operation. Operation is safe if people and organisations act in accordance
with laws, regulations and standards — taking account of the residual risk inherent
in any technology. If rules advance, then the railways must adapt to them. In addi-
tion, however, in most countries there is an obligation to "anticipate", to proac-

Excerpt from Article 7
Common Safety Targets

(4) The CSTs shall define the safety levels that must at least be reached by differ-
ent parts of the railway system and by the system as a whole in each Member
State, expressed in risk acceptance criteria for:

a) individual risks relating to passengers, staff including the staff of con-
tractors, level crossing users and others, [...],

b) societal risks.
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tively reduce the residual risk. In one form or another, the development and intro-
duction of new techniques and technologies are part of improving safety in keeping
with the legal requirements. From this it is possible to derive not only the aim of
ensuring safe operation but also the more practical qualitative target of proactive
measures for reducing risk.

The probability of the present known residual risk, which remains even when all
regulations are properly observed, is a socially recognised risk acceptability crite-
rion. Otherwise the legislature would have to intervene. It can be described as a
risk within the overall system but may also be subdivided among subsystems to
any level of detail. By analysis of accident databases or other sources, the prob-
abilities for such risks can be numerically quantified. Where it is a case of meeting
the first qualitative target referred to above, those figures can be used as a guide.
Adaptation to advances and the execution of proactive measures generally result in
a new technology or operating procedure being used at subsystem level. If it can be
compared with an old technology, then evidence of at least equal safety must gen-
erally be demonstrated so that the new one can be approved. The quantitative target
is to equal or even improve on the known residual risk criterion of the comparable
technology. If there is no comparable technology, then either the comparison must
be made at a higher system level and the risks aggregated, or else risk acceptability
criteria such as those described in EN 50126 are applied.

Deliberations on the Definition of the CSTs

There are a number of ways in which the development of the targets is being ap-
proached, such as the work of the UIC safety platform in which the targets are to
be initially derived at a high system level from statistical accident data, and the
EU-project SamRail which has dealt extensively with the classification of risks for
subsystems. The differences are to be found in the system limits and the degree to
which the system is broken down. The proposals have yet to go through rigorous
examination before the first draft CSTs are submitted by the ERA. When selecting
targets, there is a risk of exposing the railway system as one of the safest modes of
transport to a government-imposed industry-specific safety spiral. Instead, the tar-
gets and their associated indicators should be capable of being based on the safety
levels of other modes of transport. If the risk acceptability criteria were defined as
average levels at European level and regularly revised, then they must not continu-
ally spiral upwards with no upper limit, but should asymptotically approach a gen-
erally accepted level.

All deliberations on the definition of targets must be based on an analysis of the
relationship between cost and benefits taking account of political and economic
factors.

General deliberations on the selection of CSTs

e Qualitative and quantitative targets may only specify an improvement of the system
subject to evaluation of the ratio of costs to benefits taking account of the eco-
nomic, social and customer-related requirements.

e Quantitative targets must be comparable with those of other modes of transport so
as to help avoid an industry-specific safety spiral.

e Quantitative targets must not be calculated in such a way that they can endlessly
spiral upwards to ever higher and unaffordable levels of safety.
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4.8 Comparison with Other Modes of Transport

Those modes of transport which compete with parts of the railway system should
be taken as comparisons. Those include air travel, inland waterways and road
transport.

Air Transport — Aircraft Operators

Operational safety in air travel is defined at international level by the Joint Avia-
tion Requirements (JAR). Those regulations are published along with the technical
requirements for aircraft licensing by the Joint Aviation Authorities (JAA). That
body was established by the Member States of the European Community as supra-
national institution. Since its foundation, other countries have now joined the asso-
ciation.

The JAA does not act directly as a regulatory authority. Instead, there is an interna-
tional agreement that all JAA regulations will be adopted in national law by the
Member States. In 2004, the functions of the JAA will be passed to the European
Air Safety Agency (EASA). The world governing body is the ICAO (International
Civil Aviation Organisation), a global association of air carriers initiated as the
umbrella organisation by the UN. The ICAO does not restrict itself to formulating
specifications for aircraft operators, it also sets standards for the organisation of
airports and air space which the member countries have committed themselves to
in the Chicago Convention.

The European air transport legislation demands the appointment of an accountable
safety manager in the implementation of the JAR. It also specifies that that person
must occupy a position at senior management level within the structural organisa-
tion of the airline company. A number of very large airlines have diverged from
that requirement without, however, restricting the function of the accountable
safety manager in terms of his/her legally required internal and external functions.

The law specifies two lines of action for the accountable safety manager: he/she
has a duty to report directly to the regulatory authority, while that authority can
issue him/her with direct instructions. Such instructions constitute administrative
action under public-sector law. Thus the function of the accountable safety man-
ager differs fundamentally from that of the railway chief traffic manager in Aus-
trian or German Law and also from the position of safety co-ordinator at the SBB.
As an additional power, the accountable safety manager also has the authority to
issue direct instructions to all staff involved in safety-related activities. The air
transport legislation of the JAA member countries also defines wider-ranging regu-
lations on the structural organisation of safety management in airline operators.
They demand that the accountable safety manager appoints four nominated post-
holders for

o flight operations,

e crew training,

e ground operations and

e maintenance system.

The legislation also defines their areas of responsibility.

The very detailed specifications of the JAA for the structure and procedures of an
SMS, which have been incorporated in the national air transport legislation, do not
themselves define any measurable safety targets. Nor do they demand the setting of
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such targets by those involved. Instead, the observance of safety-related procedures
and methods is demanded to a high level of regulatory detail.

Air Transport — Infrastructure (Air Space and Airports)

The control of air space has been privatised. The regulation of the private compa-
nies performing that function is carried out by the highest national transport au-
thorities in accordance with the national air transport laws. In terms of content, the
work of air traffic control is based on the standards set by EuroControl, an interna-
tional body which defines the safety requirements (European Safety Regulation
Requirements). Those requirements are to a large extent based on those of the
ICAO. The duties of air traffic control are also governed by ICAO specifications
implemented in national air transport legislation.

The grounds of civil aviation airports are governed by two different regulatory and
licensing authorities of the national governments. The runways and main taxiways
are subject to licensing and regulation by the highest national transport authorities,
while licensing and regulation of the minor taxiways and aprons including refuel-
ling and boarding areas, etc., is delegated to subordinate authorities. The duties of
the airport operators are defined by the national air transport legislation and the air
transport licensing regulations.

A SMS is specified for both. Air traffic control in all European countries benefits
from established safety management systems, the design of which is governed by
very precise legal requirements specified by the air transport legislation, which for
its part implements the ICAO requirements. The function of a safety manager is not
specified for air traffic control.

For airports, an SMS is demanded by an appendix to the ICAO regulations. For
operation of the airports, the licensing authority can order the appointment of
"qualified persons for managing the traffic and operating the airport" under the
powers conferred by the air transport regulations. The authority must confirm the
appointment of the qualified person (who may be referred to as chief traffic man-
ager, for example), though that person does not as a result — in contrast with the
flight director on landing strips — attain a position of sovereign authority; instead
he/she is restricted to the exercise of internal powers in respect of airport users on
behalf of the airport operator under civil law. Sovereign powers are only invested
in the function of "co-ordinator of air traffic control" under national air transport
legislation. Only that position attains the level of air traffic control. It is a function
which safeguards proper management of traffic and operation based on public-
sector law on the taxiways and aprons. Air traffic control does the same in the air
space including landing and take-off areas and on the runways and main taxiways.

Legal requirements for the setting of safety targets exist neither for the airport op-
erators nor for air traffic control. Neither the JAA regulations nor those of the
ICAO require safety targets.

Inland Waterways

The territorial responsibilities of the regulatory and licensing authorities for inland
waterways are not structured according to the boundaries of national territories.
They are primarily arranged according to the course of navigable rivers and man-
made waterways.
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National legislation for inland waterway transport governs the maintenance of
safety and ease of waterway transport. That relates to the clearance from obstacles
in the water, the marking of shipping lanes by buoys, floats or signs, or the licens-
ing of special events or construction work on the banks. Because of the fact that
river transport crosses national boundaries, there are special implementing regula-
tions for the Moselle, Danube and Rhine rivers (e.g. Rhine Shipping Police Regula-
tions) that constitute legal standards for all countries through which they pass. In
order to implement the regulations, international bodies have been created such as
the Zentralkommission fiir Rheinschifffahrt in Strasbourg which has authority for
the entire length of the river Rhine.

The licensing of river craft is dependent on their size. Whereas leisure boats are
licensed by the waterway and shipping offices, the authorities have established ship
inspection commissions for the licensing of large inland-waterway vessels.

Neither for the inland waterway system nor for the waterway owners and their
regulatory authorities, nor for the water craft operators, are there any safety targets
or requirements for a SMS. A water craft operator is required only to act according
to the law. That means laws, implementing regulations, general decrees and licens-
ing requirements including ancillary specifications (time limits, restrictions, condi-
tions).

Road Transport

Roads are owned by regional/local authorities that also act as the bodies responsi-
ble for road construction. The roads are designated for public use according to the
standards of national road traffic legislation.

Motor-traffic use of the public roads is subject to compliance with specific condi-
tions imposed by the general legislation that the vehicle and driver must meet
(driver and vehicle licensing). Safety is supposed to be ensured by legal require-
ments on the parties involved. In order to be licensed, vehicles must meet various
design specifications and definite approval requirements arising from the licensing
laws. The design of the road space is also subject to standards, legal provisions and
implementing regulations by which those responsible for road building are bound
when developing and maintaining the roads. Apart form the driving-licence re-
quirements, drivers are also subject to numerous restrictions on driving behaviour
arising from the road traffic legislation and - the general decrees of the public order
authorities by whom they are enforced.

Due to the lack of overall organisation for road traffic, a SMS is not generally de-
manded and, accordingly, there are no safety targets arising from such a system.
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S Excerpts from the Safety Directive
Article 1
Purpose

The purpose of this Directive is to ensure the development and improvement of safety on the Commu-
nity's railways and improved access to the market for rail transport services by:

a) harmonising the regulatory structure in the Member States;
b) defining responsibilities between the actors;

¢) developing common safety targets and common safety methods with a view to greater har-
monisation of national rules;

d) requiring the establishment, in every Member State, of a safety authority and an accident and
incident investigating body;

e) defining common principles for the management, regulation and supervision of railway safety.

Article 4
Development and improvement of railway safety

1 Member States shall ensure that railway safety is generally maintained and, where reasonably
practicable, continuously improved, taking into consideration the development of Community legisla-
tion and technical and scientific progress and giving priority to the prevention of serious accidents.

Member States shall ensure that safety rules are laid down, applied and enforced in an open and non-
discriminatory manner, fostering the development of a single European rail transport system.

2) Member States shall ensure that measures to develop and improve railway safety take account
of the need for a system-based approach.

3) Member States shall ensure that the responsibility for the safe operation of the railway system
and the control of risks associated with it is laid upon the infrastructure managers and railway under-
takings, obliging them to implement necessary risk control measures, where appropriate in cooperation
with each other, to apply national safety rules and standards, and to establish safety management sys-
tems in accordance with this Directive.

Without prejudice to civil liability in accordance with the legal requirements of the Member States,
each infrastructure manager and railway undertaking shall be made responsible for its part of the sys-
tem and its safe operation, including supply of material and contracting of services, vis-a-vis users,
customers, the workers concerned and third parties.

@) This shall be without prejudice to the responsibility of each manufacturer, maintenance sup-
plier, wagon keeper, service provider and procurement entity to ensure that rolling stock, installations,
accessories and equipment and services supplied by them comply with the requirements and the condi-
tions for use specified, so that they can be safely put into operation by the railway undertaking and/or
infrastructure manager.
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Article 7
Common Safety Targets

) The CSTs shall be developed, adopted and revised following the procedures laid down in this
Article.

2) Draft CSTs and draft revised CSTs shall be drawn up by the Agency under mandates which
shall be adopted in accordance with the procedure referred to in Article 27(2).

3) The first set of draft CSTs shall be based on an examination of existing targets and safety per-
formance in the Member States and shall ensure that the current safety performance of the rail system
is not reduced in any Member State. They shall be adopted by the Commission five years after this
Directive comes into force in accordance with the procedure referred to in Article 27(2), and shall be
published in the Official Journal of the European Union.

The second set of draft CSTs shall be based on the experiences gained from the first set of CSTs and
their implementation. They shall reflect any priority areas where safety needs to be further improved.
They shall be adopted by the Commission five years after this Directive comes into force in accor-
dance with the procedure referred to in Article 27(2), and shall be published in the Official Journal of
the European Union.

All proposals for draft and revised CSTs shall reflect the obligations on Member States laid down in
Article 4 (1). Such proposals shall be accompanied by an assessment of the estimated costs and bene-
fits, indicating their likely impact for all the operators and economic agents involved and their impact
on the societal acceptance of risk. They shall contain a timetable for gradual implementation, where
necessary, in particular to take account of the nature and extent of investment required to apply them.
They shall analyse the possible impact on TSI for the subsystems and contain, where appropriate, con-
sequential proposals for amendments to the TSI.

4) The CSTs shall define the safety levels that must at least be reached by different parts of the
railway system and by the system as a whole in each Member State, expressed in risk acceptance crite-
ria for:

a) individual risks relating to passengers, staff including the staff of contractors, level crossing
users and others, and, without prejudice to existing national and international liability rules,
individual risks relating to unauthorised persons on railway premises;

b) societal risks.

&) The CSTs shall be revised at regular intervals, in accordance with the procedure referred to in
Article 27(2), taking into account the global development of railway safety.

(6) Member States shall make any necessary amendments to their national safety rules in order to
achieve at least the CSTs, and any revised CSTs, in accordance with the implementation timetables
attached to them. They shall notify these rules to the Commission in accordance with Article 8(3).

Article 9
Safety Management Systems

) Infrastructure managers and railway undertakings shall establish their safety management
systems to ensure that the railway system can achieve at least the CSTs, is in conformity with the na-
tional safety rules described in Article 8 and Annex II and with safety requirements laid down in the
TSIs, and that the relevant parts of CSMs are applied.
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2) The safety management system shall meet the requirements and contain the elements laid
down in Annex III, adapted to the character, extent and other conditions of the activity pursued. It
shall ensure the control of all risks associated with the activity of the infrastructure manager or railway
undertaking, including the supply of maintenance and material and the use of contractors. Without
prejudice to existing national and international liability rules, the safety management system shall also
take into account, where appropriate and reasonable, the risks arising as a result of activities by other
parties.

3) The safety management system of any infrastructure manager shall take into account the ef-
fects of operations by different railway undertakings on the network and make provisions to allow all
railway undertakings to operate in accordance with TSIs and national safety rules and with conditions
laid down in their safety certificate. It shall furthermore be developed with the aim of co-ordinating
the emergency procedures of the infrastructure manager with all railway undertakings that operate on
its infrastructure.

4) Each year all infrastructure managers and railway undertakings shall submit to the safety au-
thority before 30 June an annual safety report concerning the preceding calendar year. The safety re-
port shall contain:

a) information on how the organisation's corporate safety targets are met and the results of safety
plans;
b) the development of national safety indicators, and of the CSIs laid down in Annex I, as far as

it is relevant to the reporting organisation;
c) the results of internal safety auditing;

d) observations on deficiencies and malfunctions of railway operations and infrastructure man-
agement that might be relevant for the safety authority.

Article 10
Safety Certificates

@) In order to be granted access to the railway infrastructure, a railway undertaking must hold a
safety certificate as provided for in this Chapter. The safety certificate may cover the whole railway
network of a Member State or only a defined part thereof.

The purpose of the safety certificate is to provide evidence that the railway undertaking has estab-
lished its safety management system and can meet requirements laid down in TSIs and other relevant
Community legislation and in national safety rules in order to control risks and operate safely on the
network.

2) The safety certificate shall comprise:

a) certification confirming acceptance of the railway undertaking's safety management system as
described in Article 9 and Annex III, and

b) certification confirming acceptance of the provisions adopted by the railway undertaking to
meet specific requirements necessary for the safe operation of the relevant network. The re-
quirements may include application of TSIs and national safety rules, acceptance of staff's cer-
tificates and authorisation to place in service the rolling stock used by the railway undertaking.
The certification shall be based on documentation submitted by the railway undertaking as de-
scribed in Annex V.
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3) The safety authority in the Member State where the railway undertaking first establishes its
operation shall grant the certification in accordance with paragraph 2.

The certification granted in accordance with paragraph 2 must specify the type and extent of the rail-
way operations covered. The certification granted in accordance with paragraph 2(a) shall be valid
throughout the Community for equivalent rail transport operations.

4) The safety authority in the Member State in which the railway undertaking is planning to op-
erate additional rail transport services shall grant the additional national certification necessary in ac-
cordance with paragraph 2(b).

&) The safety certificate shall be renewed upon application by the railway undertaking at inter-
vals not exceeding five years. It shall be wholly or partly updated whenever the type or extent of the
operation is substantially altered.

The holder of the safety certificate shall without delay inform the competent safety authority of all
major changes in the conditions of the relevant part of the safety certificate. It shall furthermore notify
the competent safety authority whenever new categories of staff or new types of rolling stock are in-
troduced.

The safety authority may require that the relevant part of the safety certificate be revised following
substantial changes in the safety regulatory framework.

If the safety authority finds that the holder of the safety certificate no longer satisfies the conditions for
a certification which it has issued, it shall revoke part (a) and/or (b) of the certificate, giving reasons
for its decision. The safety authority that has revoked an additional national certification granted in
accordance with paragraph 4 shall promptly inform the safety authority that granted the certification
under paragraph 2(a) of its decision.

Similarly, a safety authority must revoke a safety certificate if it is apparent that the holder of the
safety certificate has not used it as intended in the year following its issue.

(6) The safety authority shall inform the Agency within one month of the safety certificates re-
ferred to in paragraph 2(a) that have been issued, renewed, amended or revoked. It shall state the name
and address of the railway undertaking, the issue date, scope and validity of the safety certificate and,
in case of revocation, the reasons for its decision.

@) Within five years of this Directive coming into force the Agency shall evaluate the develop-
ment of safety certification and submit a report to the Commission with recommendations on a strat-

egy for migration towards a single Community safety certificate. The Commission shall take appropri-
ate action following the recommendation.

Article 11

Safety authorisation of infrastructure managers

) In order to be allowed to manage and operate a rail infrastructure the infrastructure manager
must obtain a safety authorisation from the safety authority in the Member State where he is estab-
lished.

The safety authorisation shall comprise:

a) authorisation confirming acceptance of the infrastructure manager's safety management sys-
tem as described in Article 9 and Annex III, and
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b) authorisation confirming acceptance of the provisions of the infrastructure manager to meet
specific requirements necessary for the safe design, maintenance and operation of the railway
infrastructure including, where appropriate, the maintenance and operation of the traffic con-
trol and signalling system.

2) The safety authorisation shall be renewed upon application by the infrastructure manager at
intervals not exceeding five years. It shall be wholly or partly updated whenever substantial changes
are made to the infrastructure, signalling or energy supply or to the principles of its operation and
maintenance. The holder of the safety authorisation shall without delay inform the safety authority of
all such changes.

The safety authority may require that the safety authorisation be revised following substantial changes
to the safety regulatory framework.

If the safety authority finds that an authorised infrastructure manager no longer satisfies the conditions
for a safety authorisation it shall revoke the authorisation, giving reasons for its decisions.

3) The safety authority shall inform the Agency within one month of the safety authorisations
that have been issued, renewed, amended or revoked. It shall state the name and address of the infra-

structure manager, the issue date, the scope and validity of the safety authorisation and, in case of
revocation, the reasons for its decision.

Annex 11

Safety Management Systems

1. Requirements on the Safety Management System

The safety management system must be documented in all relevant parts and shall in particular de-
scribe the distribution of responsibilities within the organisation of the infrastructure manager or the
railway undertaking. It shall show how control by the management on different levels is secured, how
staff and their representatives on all levels are involved and how continuous improvement of the safety
management system is ensured.

2. Basic elements of the safety management system

The basic elements of the safety management system are:

a) a safety policy approved by the organisation's chief executive and communicated to all staff;

b) qualitative and quantitative targets of the organisation for the maintenance and enhancement
of safety, and plans and procedures for reaching these targets;

¢) procedures to meet existing, new and altered technical and operational standards or other pre-
scriptive conditions as laid down

o inTSIs, or
o in national safety rules referred to in Article 8 and Annex II, or
o in other relevant rules, or

o in authority decisions,
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d)

2

h)

)

and procedures to assure compliance with the standards and other prescriptive conditions
throughout the life-cycle of equipment and operations;

procedures and methods for carrying out risk evaluation and implementing risk control meas-
ures whenever a change of the operating conditions or new material imposes new risks on the

infrastructure or on operations;

provision of programmes for training of staff and systems to ensure that the staff's competence
is maintained and tasks carried out accordingly;

arrangements for the provision of sufficient information within the organisation and, where
appropriate, between organisations operating on the same infrastructure;

procedures and formats for how safety information is to be documented and designation of
procedures for configuration control of vital safety information;

procedures to ensure that accidents, incidents, near misses and other dangerous occurrences
are reported, investigated and analysed and that necessary preventive measures are taken;

provision of plans for action and alerts and information in case of emergency, agreed upon
with the appropriate public authorities;

provisions for recurrent internal auditing of the safety management system.
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Appendix Example of a Safety Management Manual

This safety management manual documents a safety management system that was
developed and put into practice by a European railway company according to the
incremental introduction method as outlined in Section 3.2 before the EU Safety
Directive 2004/94/EC of 29/04/2004 came into force.

Although the real safety management system already meets many requirements of
the EU, it has been extended for the purposes of this paper for a notional railway
company, RWC, in order to serve as a source of ideas for other railway companies.
That railway company might take the form of a holding company with an IM and
several RUs for passenger and goods transport. Nevertheless, this safety manage-
ment manual can, of course, also be used by companies that consist solely of an IM
or RU or have yet other structures.

As with other management manuals such as the quality management manual, this
safety management manual should be produced alongside the introduction process
and subsequently constantly and regularly updated and maintained.

Shareholders

Board of directors

Management

Safety manager

Infrastructure Passenger Freight
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