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INTEGRATED SAFETY MANAGEMENT SYSTEMS
Holubova V.

Abstract: Safety is an integral part of the management process of an organisation.
The effectiveness of safety is related to the safety management system of the organisation,
and the organisation’s management system as a whole. Both systems are connected to the
general principles of management. These general management principles were used to
establish an integrated approach to the process of safety management through the
integration of Integrated Management Systems (IMS), which work on the principles and
rules of standardised management control systems, and which are possible to add to the
already established management control systems, with the goal of the elimination of
duplication in safety management, including reducing the cost of safety management itself.
One benefit for the field of science is the creation of new universal algorithm steps for
building integrated safety, which is applicable for managing any area of safety under any
organisation’s conditions, regardless of the size and subject of activity of the given
organisation. A benefit in practice is that it brings closer the general objective or aim, which
is the effective approach to the integration process of the organisation management system.
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Introduction

The research project focused on the area of security management, with an emphasis
on its effectiveness in the context of the economic operation of the organisation.
The reason for addressing the importance of safety, which continues to grow, and
brings with it increased safety costs. The subject of the solution was to investigate
whether, in connection with the management of safety in an organisation, there are
hidden reserves that are detectable, removable, and whether it is possible to
establish standardised management systems to incorporate the safety management
of individual areas, whose practices are not standardised. International research
focuses on individual standardised management control systems to analyze the
impact on Quality Management Systems 1SO 9001, with an emphasis on
management strategy and organisational performance (Fonseca et al., 2015).
Further attention is paid to occupational health and safety management systems,
with a focus on safety management in specific areas of industry practices, such as
maintenance management and occupational safety in Manufacturing Organisations
(Tabor, 2014) or in building trade, e.g. factors influencing implementation
of OHSAS 18001 in construction organizations, OHSAS 18001 specifications have
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been framed in concordance with quality and environmental management systems,
keeping a view to integrate the systems (Rajaprasad and Chalapathi, 2015).
The audit of the health and safety management system, viewed as a form and tool
of controlling, is an example of a modern research instrument (Korban, 2015).
Carnero working up the strategy assessment of occupational health and safety
(Carnero ana Pedregal, 2013). IMS built on the basis of standardised management
control systems are a very effective management tool, which is actively involved in
the organisation’s management system. An important role in the IMS is played by
international institutions, most notably the International Organization for the
Standardization of 1SOs, under whose jurisdiction most international standards of
Quality Management Systems (QMS), Environmental Management Systems
(EMS), Occupational Health and Safety Management Systems ( OHSAS), and
Information Safety Management Systems (ISMS) are accepted. Accepted standards
take the form of a recommendation of best practices, as experts from international
teams have agreed, and as approved by the respective national standardisation
bodies or institutions. IMS refers to standardised procedures aimed at identifying
discrepancies, as well as identifying corrective and preventive measures that are
specified in the individual components of the control system. An integrated
approach to the management process is a complex and cross-sectional view of
management in an organisation (Doucek et al., 2008). Thus conceived, the
organisation’s management system is, in practice, demanding to build, but the
organisation has better co-ordination of their activities, gains benefits in the form
of financial savings and clarity of documentation, better specification of
responsibilities and powers, improvement of production processes, and easier error
detection, thereby reducing occupational accidents and preventing possible
accidents, guaranteeing compliance with applicable laws, etc. (Stépan, 2010).
The motivations that drive companies to integrate their management subsystems,
the obstacles faced, and the benefits collected may have internal or external origins.
The publishing of standards guiding companies on how to integrate their
management subsystems has been carried out mainly at a national level. Models
exist that could be used in order to support companies in their management
subsystems integration processes, and a sequential, or an all-in, strategy may be
adopted (Domingues et. al., 2015). The development of individual systems
management goes further, and begins to talk about comprehensive enterprise
integration. It is integrated with other systems, such as knowledge management,
risk management, corporate social responsibility organisation, controlling, etc.
(Vir¢ikova and Solc, 2012). Frequently used control systems include QMS,
OHSAS, which is an integrated system of energy management, and there is talk
about an innovative model of energy management in the company’s management
system (Majernik et. al., 2014). IMS packages are well known, and are deployed by
various industries with different level of success. Still, a very limited number of
theoretical and empiricial research focuses on the interrelation between IMS
and sustainable development (Mezinska et. al., 2015). In the list of other systems,
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we cannot omit a safety management system, which is an indispensable part of
comprehensive enterprise integration. Research has not yet addressed the issue of
safety management systems and their interconnection with standardised
management information systems for company management. Safety is one of the
basic conditions for prosperity and economic growth of both society as a whole,
but also the organisation. Classical safety science assumes that a certain degree of
predictability of system behaviour can be achieved, safety is the main attribute for
safety oriented organisations, but one cannot disregard the fact that it has to be
placed in relation also to other performance attributes (Wahlstrom and
Follenhagen, 2014). The goal of safety is the protection of life, health, property,
reputation, and the scope of the organisation. Safety analysis in the companies is an
important issue besides the quality, productivity and profitability. Safety integrity
function in many industries is based on safety instrumented systems (Ouache at al.,
2015). The importance of safety is constantly increasing. In an effort to maximise
profits or for cost reduction, measures are often taken without a thorough analysis
of the safety impact and the implementation of subsequent changes in safety
measures. The investment in safety itself and the overall safety costs pose a serious
problem. Today we can see the attitude that a reduction of the budget means first
reducing safety costs. Not only the safety operating costs, but also maintenance
costs and improving safety are greatly underestimated. In the Czech Republic,
basic safety is defined by law but, of course, the requirements for safety are
increasing, and currently exceed the scope of the legislation defined for areas of
safety, as a result of which, the organisation is forced to limit other relevant safety
areas, on the condition that they must always protect the interests of those whose
protection is in the form of the minimum conditions recommended by law. Many
of these new areas of safety are an organisationally illogical part of the
organisational departments that their activities are not related to, and it can happen
that the requirements of individual areas of safety overlap or are duplicated.
The current status of these issues could be summed up in a statement saying that
safety management lacks a comprehensive approach. In practice, the concept of
safety system organisation is understood to mean safety design. This is
a comprehensive safety concept which is unique to each organisation, and is
implemented into the daily functioning of the organisation, thus becoming a solid
foundation of the functional safety management system of the organisation.
The safety system consists of safety and security, which are interconnected,
S0 organisations have started to answer the question as to whether there are any
common features that would enable the integration process of safety management
(Frysar, 2006).

Methodology

The aim was to create an integrated model for a safety management system,
effectively solving organisation safety, to verify whether the principles
and guidelines of standardised management control systems are applicable to non-
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standardised procedures for safety process control, and recommend the process for
safety integration that has no basis in standardised procedures. Safety management
is individual, and can not be transferred from another organisation, even if it is
a very similar organisation, because no two organisations exist that are completely
identical to each other with completely identical safety environments. Each
organisation has its safety needs addressed differently, including the required
documentation, but the principles remain the same for the procedure itself.
The criterion for selecting the areas of safety was to be represented as IMS
components, as well as safety that must be legally established by each organisation,
including the areas of safety without special legislation. The current safety
management system of the organisation is shown in Figure 1.
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Figure 1. Current organisation safety management system (Holubova, 2014a)

Figure 1 shows the organisation’s management system, into which IMS has been
separately entered, and which is characterised by interconnected management,
the removal of duplication in operations and management. Other inputs are realised
by individual areas of safety, each separately enters the organisation system
management, which leaves space for inefficiency. Figure 2 shows the proposed
system of organisation security management. The image illustrates a common
input, where the IMS and integrated security management system enter the
organisation’s management system. The proposed relationship in the image
indirectly expresses the principle of integration, which is based on the existence of
a process with classified inputs, which are transformed into outputs. The question
was whether it is possible to integrate existing IMS into other systems which,
unlike IMS components, are not supported by the standard procedures set out
by international standards, and whether it is possible to create a safety management
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system that would exhibit the same characteristics. The working hypothesis was —
progress is possible, and there is no requirement that the organisation had built an
IMS, but it is sufficient for the organisation to have built only one functional
standardised management system that will allow it to build a coherent system of
management, but on the condition that it will use a process approach.
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Figure 2. Suggested organisation safety management system (Holubovd, 2014a)

The Merits of Integrated Safety Management System

There are discussions stating that it is not practical to create a single management
system in which all processes are integrated, because each area has its own
specifics. Why merge the unmergeable? The basic arguments in favour of
integrated process safety management finds support in the basics of IMS,
which does not try to merge the unmergeable into one compatible unit, but seeks
a unification of the same or similar activities, procedures, and structures, which
should achieve more efficient management of time and costs. The goal is full
integration. The goal is to find an appropriate degree of integration, or a degree of
overlap that will suit the specific requirements of each organisation. It’s about
determining the appropriate criteria by which it will seek the shortest route to bring
systems closer together. At present, the most convenient criterion for bringing
systems together is the minimalisation of costs in order to improve the functionality
of the system in order to maintain functionality, save resources, maintain process
and system access, and simplify links between the systems. This idea is supported
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by the general shape of the safety model, which carries the general principle of
integration:

M(ti) = (A(ti) N R(ti)) U E(ti) )

where M(ti) is for a specific event, A(ti) for the actors, the system elements, R(ti)
for the connection between elements, E(ti) specific place and time. Figure 3
illustrates the general safety model, applied to an integrated organisation safety
management system.

General security model
M(ti) = (A(ti) N R(ti)) U E(ti)

Safety generally M(ti) Integrated security management system M(ti)
A(ti) for the actors, the A(ti) Area of security
system elements R(ti) Consistency in areas of security (threats resulting
R(ti) for the connection from duplication of activities, processes, and
between elements structures)
E(ti) specific place and time E(ti) Specific security process

Figure 3. General safety model (Janosec and Luptdk, 2007)

Fig. 3 illustarates a condition where, for each specific event M(ti) it is possible to
view as an event which has its own system elements A(ti), connections between
elements R(ti), and occurs at a specific place and time E(ti), which are the basic
elements that must be defined for the integration process. Another group will be
created by specific elements that are characteristic for systems that are the subject
of integration (Janosec and Luptak, 2007).

Building Conditions and the Expected Benefits of an Integrated Safety
Management System

One condition for building an integrated safety management system is to respect
the basic principles of IMS. Integrated safety management systems must be based
on a process approach, which is a fundamental principle of the integration of IMS.
Its unifying element is the Deming PDCA cycle (Walton, 1986), which is
a fundamental principle of the functioning of the IMS (Viréikovéa and Solc, 2012).
Expected benefits include limiting the duplication of activities in the process of
safety management, interconnection between management and safety processes of
the organisation, including documentation, lower costs for the implementation of
safety, compared with individual solutions, and the creation of a single
methodological environment.

Theoretical Approach to the Process of Building Integrated Safety

The conditions and system tools for integrating safety processes are standardised
by the existence of management and control systems, and must be respected.
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Their generalisation came about froman overview of generally applicable system
tools for integrating security processes in an organisation. In building an integrated
safety management system, you must first determine which system tools can be
built together, and which are so specific that it would be better to build them
separately. Building together, their deployment, and their development is
appropriate when it is perfomed in such a way that it provides a cross-section
through the various segments of the organisation, and creates space for eliminating
duplication and creating synergies in the areas of safety. Most often it is a tool:
the policy of integrated safety management system objectives and programmes,
responsibility and authority, risk assessment and management, emergency action,
training, documentation, control, monitoring, auditing, management reviews, and
evaluation. Qualified analysis of standardised management is a prerequisite of
systems integration, represented by 1SO 14001 (CSN EN ISO 14001), OHSAS
18001 (CSN OHSAS 18001), and 1SO 27001 (CSN ISO/EC 27001). ISO 9001
(CSN EN ISO 9001) was not analysed, because 1SO 14001 and OHSAS 18001 are
designed to make integration for 1SO 9001 as easy as possible. The aim was to
determine the extent to which their structures exhibit similarities that were
generalised, and on the basis of which, was created by the structure applicable for
standardised safety management systems. The analysis confirmed compatibility
with ISO 14001 and OHSAS 18001, and disparity of 1SO 27001 with these
standards. ISO 14001 and OHSAS 18001 structures were interconnected by
synthesis into a compliant single unit, into which the incompatible parts of 1SO
27001 were incorporated. The resulting structure was four chapters replicating the
structure of OHSAS 18001. As the basis for the structure, OHSAS 18001 was
taken, because occupational safety and health must always be established by law,
and if the organisation decides to integrate safety processes, then in this, safety
procedure must be applied in accordance with OHSAS 18001. If, according to
OHSAS 18001, three standardised managerial practices have been connected, then
with the newly formed structure, it is possible to connect and control the
management practices of any areas of safety, regardless of the extent of the
established management’s standardised management systems in the organisation.
The new structure respects the principles of the standardised management’s safety
management systems, which are also based on the existence of a comprehensive
system of safety documentation, which is a prerequisite for the interconnection of
the various areas of safety.

Practical Approach to the Process of Building Integrated Safety

This is a special process, consisting of a sequence of steps which lead to the correct
effectiveness of safey processes and increases the safety level, the output of which
is integrated safety. Creating a generic model of the sequence of steps for building
an integrated management safety system applicable in practice assumes that the
model must be based on real experience and habits in force in corporate practice,
with the construction of standardised management control systems. Information has
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been collected from field experience and habits in force in the process of building
IMS. The information shown was analysed in detail, which showed that
the organisation in the process of building IMS implemented a similar sequence of
steps. IMS originates in most organisations by expanding an already introduced
management control system by adding other systems in one area. Usually, the first
managerial system is the quality management system. Other IMS systems are often
implemented separately, provided that they partially reflect the framework of the
already established system, and over time, seek action and unification to streamline
the operation of all three systems, based on the principles of IMS. Synthesis of the
analysis of the information gathered enabled the creation of a general model of
a sequence of steps to build IMS, divided into three steps, which were applied to all
of the selected organisations, on the basis of which, a model was created for
building the integrated safety management system, which also can be expressed
graphically. The integrated safety management system model respects the existence
of a general model for building IMS, is compatible with the model, allows its
incorporation into an existing IMS, and is built up in three steps. The first step in
the preparation, unlike IMS, raises the requirement for an initial analysis and risk
assessment of the safety status of the organisation, because the results of the
analysis and risk assessment are available from IMS. The second step of
implementation is based on the description of the safety design. The description of
the safety documentation is limited to standardised safety, because safety
components forming the IMS have already been described. A tool to minimise the
duplication of activities in safety activities is applied to all areas of safety, and
brings the requirement to adjust the responsibilities and authorities for carrying out
safety activities. Given that within the framework of IMS, roles and responsibilities
have been adjusted, all that is necessary is to implement these changes in the form
of a correction. Analysis and risk assessment verify the status of the organisation’s
safety management system under the conditions of integrated safety. According to
IMS, safety documentation is prepared in the form of a manual for the integrated
safety management system. The third step of the control is identical to the general
model for building IMS (Holubova, 2014b).

Effectiveness of an Integrated Safety Management System

Organisational management systems are concerned with the continuous
improvement of quality, and finding ways to do so at the lowest possible cost.
The aim is to offer customers the highest quality at the best price. This effective
objective can only be achieved when the optimal cost is adjusted in relation to
quality (Holota et. al., 2016). The effectiveness of an integrated safety management
system mst be sought within the internal organisation of information flows and
relationships in the process of eliminating duplication and hidden costs. The basic
prerequisite for measuring effectiveness is qualified knowledge of how the
organisation works, because only in such a manner is it possible to find the critical
points that lead to losses. Without the establishment of appropriate key process
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indicators, it is not possible to assess the effectiveness of the functioning of the
process, since it is not possible to determine whether, or how, the process works or
does not work. Measuring the cost effectiveness of safety measures is regularly
monitored by objective data on the functioning of the integrated safety
management system, which will affect all of the important decisions in the field of
safety (RodryCova, 2012). One basic step for evaluating the effectiveness of the
safety system requires very good identification. The system shall be established as
part of objective reality, and will describe the appropriate model (Pribyl et al.,
2008). It is problematic to decide how it will measure the effect, and how it will
evaluate the individual parameters of the integrated security management system.
The indicators must be measurable, comparable, and should prove to monitor the
progress of safety processes. The downside of the financial indicators in the area of
safety is that it is difficult to distinguish between the finances spent on safety as
awhole, and on safety maintenance costs, losses caused by safety incidents are
poorly quantified, because they are often financially reported as direct losses,
but omit the costs incurred in the work of those involved in managing any such
safety incident. Process indicators provide information about how the method that
the integrated safety management system is implemented, and how it affects the
management and decision making processes (Doucek et al., 2008). The method of
quantifying the current costs is a probabilistic method, which is suitable for
economic risk analysis. The problem is with the comparison, whose causes are
variable costs. Costs are distributed over a certain period of time, and may have
different values. Most costs are incurred during the implementation of safety
measures, the value of risk is determined for the lifetime of the safety measures.
The current cost relationship is expressed:

VSH x=Y (’7)

a+ri-ro) (2)
where VSH - quantifies the current costs for x years, ri - investment year/risk, r0 -
initial calculation year, i - inflation, li - investment costs /risks for the given year i.

Figure 4 illustrates investment in safety measures for acceptable risks. The vertical
axis represents costs invested in safety measures. The horizontal axis represents the
value of the calculated risk, which is obtained by adding or removing measures
with regard to safety. The costs outlaid on safety measures should be adjusted
according to effectiveness. The reference point is decisive, as it compares all of the
costs. For a point of reference, we consider the initial point of measurement,
the start of safety measure function. It is immediately necessary to solve systems
with high risk. In adopting the requirements, it is necessary to take into account the
requirements for economy, operation, and safety. In the next step, it is necessary to
examine whether the proposed measures change in risk. The system must undergo
a re-analysis according to the algorithm, and verify that the residual risk is
acceptable (Stavnikovié, 2007).
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Figure 4. Investment in safety measures (Stavnikovic, 2007)

Research Implications

The aim of the research was to develop an integrated model for effectively solving
safety management in an organisation. The output of the first phase of the research
was to create tools to minimise the duplication of activities in safety operations,
which is a prerequisite for creating an effective safety management system in the
organisation (Holubova, 2014b). The second phase of the research was aimed
at creating an integrated safety management model, which links a standardised
management system with standardised management information systems for the
company management in one compatible unit, with emphasis on the management
efficiency of the organisation as a whole. Research data was drawn from real life,
and the research results have been applied in practice. This research has
contributed to knowledge in the field of safety management, including its
effectiveness.

Summary

This article is focused on the area of safety management, focusing on its
effectiveness in the context of its impact on the efficient operation of the
organisation. International research focuses on standardised management control
systems. Research has so far ignored the issue of safety management in the
organisation as a whole, and its links to standardised management control systems.
The aim was to create an integrated model systému fizeni bezpecnosti that would
effectively solve safety management. The solution is based on the principle that
the integration of safety processes in an organisation is a prerequisite for building
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effective safety management, which is an integral part of comprehensive enterprise
integration. The integrated safety management system model has universal validity,
regardless of the size of the organisation and its objectives. It is built on identical
principles to the general model for building ISM, and confirms the general validity
of the conditions of integration and system integration tools applied in the process
of building IMS, and is a testament to their applicability in the field of safety
management, which is below international standards governing their management
systems, thus fulfilling a goal, the objective being shown in Figure 2. The universal
model of integrated safety management systems can be expressed graphically in
the form of a sequence of steps of the algorithm for building integrated safety.
Its hallmark is its ability to be added into already established standardised
management systems. This article contributes to the understanding of safety
management, including its effectiveness. International research in the field of
standardised management control systems has confirmed the results by confirming
their versatility which, under the terms of integration and respecting the system
tools, can be compatibly interconnected with non-standardised safety management
systems. Experience with the application of the proposed procedure closer
approaches the fulfillment of the overall objective, which is an effective approach
to the process of system integration for the organisation. Further research will be
channelled into models of efficiency of integrated safety management systems and
IMS.
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ZINTEGROWANE SYSTEMY ZARZADZANIA BEZPIECZENSTWEM

Streszczenie: Bezpieczenstwo jest integralng cze$cig procesu zarzgdzania organizacjg.
Skuteczno$¢ bezpieczenstwa zwigzana jest z systemem zarzadzania bezpieczenstwem
organizacji i systemem zarzadzania organizacja jako catoscig. Oba systemy potaczone s3
og6lnymi zasadami zarzadzania. Te ogodlne zasady zarzadzania zostaly wykorzystane do
stworzenia zintegrowanego podejscia do procesu zarzadzania bezpieczenStwem poprzez
integracje Zintegrowanych Systeméw Zarzadzania (ZSZ), ktore dziataja na zasadach
i regutach standaryzowanych systemow kontroli zarzadzania, a ktore mozna doda¢ do juz
ustanowionych systemow Kkontroli zarzadzania, majac na celu eliminacj¢ powielania
w ramach zarzadzania bezpieczenstwem, w tym redukcje kosztow samego zarzadzania
bezpieczenstwem. Korzyscia dla tej dziedziny nauki jest tworzenie nowych uniwersalnych
krokéw algorytmu do budowania zintegrowanego bezpieczenstwa, ktéore ma zastosowanie
do zarzadzania dowolnym obszarem bezpieczenstwa w warunkach kazdej organizacji,
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niezaleznie od wielkosci i przedmiotu dziatalno$ci danej organizacji. Korzyscia w praktyce
jest to, ze przybliza to ogdlny cel lub cel, jakim jest skuteczne podej$cie do procesu
integracji systemu zarzadzania organizacja.

Stowa kluczowe: bezpieczenstwo, zintegrowane systemy bezpieczenstwa, zintegrowany
system zarzadzania, efektywno$¢
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