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Safety Management Systems

1. Accident Causation Models

The most important aim of safety management is to maintain and promote workers’ health and safety at
work. Understanding why and how accidents and other unwanted events develop is important when preventive
activities are planned. Accident theories aim to clarify the accident phenomena, and to explain the
mechanisms that lead to accidents. All modern theories are based on accident causation models which try to
explain the sequence of events that finally produce the loss. In ancient times, accidents were seen as an act
of God and very little could be done to prevent them. In the beginning of the 20th century, it was believed
that the poor physical conditions are the root causes of accidents. Safety practitioners concentrated on
improving machine guarding, housekeeping, and inspections. In most cases an accident is the result of two
things: the human act, and the condition of the physical or social environment.

Petersen extended the causation theory from the individual acts and local conditions to the management
system. He concluded that unsafe acts, unsafe conditions, and accidents are all symptoms of something
wrong in the organizational management system. Furthermore, he stated that it is the top management who is
responsible for building up such a system that can effectively control the hazards associated to the
organization’s operation. The errors done by a single person can be intentional or unintentional. Rasmussen
and Jensen have presented a three-level skill-rule-knowledge model for describing the origins of the different
types of human errors. Nowadays, this model is one of the standard methods in the examination of human
errors at work.

Accident-proneness models suggest that some people are more likely to suffer an accident than others.
The first model was created in 1919, based on statistical examinations in a munitions factory. This model
dominated the safety thinking and research for almost 50 years, and it is still used in some organizations. As
a result of this thinking, accident was blamed solely on employees rather than the work process or poor
management practices. Since investigations to discover the underlying causal factors were felt unnecessary

and/or too costly, a little attention was paid to how accidents actually happened. Employees’ attitudes



towards risks and risk taking have been studied, e. g. by Sulzer-Azaroff. According to her, employees often
behave unsafely, even when they are fully aware of the risks involved. Many research results also show that
the traditional promotion methods like campaigns, posters and safety slogans have seldom increased the use
of safe work practices. When backed up by other activities such as training, these measures have been
somewhat more effective. Experiences on some successful methods to change employee behavior and attitudes
have been reported. One well-known method is a small-group process used for improving housekeeping in
industrial workplaces. A comprehensive model of accident causation has been presented by Reason who
introduced the concept of organizational error. He stated that corporate culture is the starting-point of the
accident sequence. Local conditions and human behavior are only contributing factors in the build-up of the
undesired event. The latent organizational failures lead to accidents and incidents when penetrating system’s
defenses and barriers. Groeneweg has developed Reason’s model by classifying the typical latent error types.
His TRIPOD model calls the different errors as General Failure Types (GFTs). The concept of organizational
error is in conjunction with the fact that some organizations behave more safely than others. It is often said
that these organizations have good safety culture. After the Chernobyl accident, this term became well-known
also to the public.

Loss prevention is a concept that is often used in the context of hazard control in process industry. Lees
has pointed out that loss prevention differs from traditional safety approach in several ways. For example,
there is more emphasis on foreseeing hazards and taking actions before accidents occur. Also, there is more
emphasis on a systematic rather than a trial and error approach. This is also natural, since accidents in
process industry can have catastrophic consequences. Besides the injuries to people, the damage to plant and
loss of profit are major concerns in loss prevention. The future research on the ultimate causes of accidents
seems to focus on the functioning and management of the organization. The strategic management,
leadership, motivation, and the personnel’s visible and hidden values are some issues that are now under

intensive study.

25 Saﬁt_y Management as an Organizaﬁonal Activity

Safety management is one of the management activities of a company. Different companies have different
management practices, and also different ways to control health and safety hazards. Organizational culture is
a major component affecting organizational performance and behavior. One comprehensive definition for an
organizational culture has been presented by Schein who has said that organizational culture is “a pattern of
basic assumptions—invented, discovered, or developed by a given group as it learns to cope with its problems
of external adaptation and internal integration—that has worked well enough to be considered valid and,
therefore , to be taught to new members as the correct way to perceive, think, and feel in relation to those
problems”. The concept of safety culture today is under intensive study in industrialized countries. Booth &
Lee have stated that an organization’s safety culture is a subset of the overall organizational culture. This
argument, in fact, suggests that a company’s organizational culture also determines the maximum level of
safety the company can reach. The safety culture of an organization is the product of individual and group
values, attitudes, perceptions, competencies, and pattefns of behavior that determine the commitment to,
and the style and proficiency of, an organization’s health and safety management. Furthermore, organizations

with a positive safety culture are characterized by communications founded on mutual trust, by shared



Unit One Safety Management Systems

perceptions of the importance of safety, and by confidence in the efficacy of preventive measures. There have
been many attempts to develop methods for measuring safety culture. Williamson et al. have summarized
some of the factors that the various studies have shown to influence organization’s safety culture. These
include ; organizational responsibility for safety, management attitudes towards safety, management activity in
responding to health and safety problems, safety training and promotion, level of risk at the workplace,
workers™ involvement in safety, and status of the safety officer and the safety committee.

Organizations behave differently in the different parts of the world. This causes visible differences also
in safety activities, both in employee level and in the management level. Reasons for these differences are
discussed in the following. The studies of Wobbe reveal that shop-floor workers in the USA are, in general ,
less trained and less adaptable than those in Germany or Japan. Wobbe claims that one reason for this is
that, in the USA, companies providing further training for their staff can expect to lose these people to the
competitors. This is not so common in Europe or in Japan. Furthermore, for unionized companies in the
USA, seniority is valued very highly, while training or individual’s skills and qualifications do not effect job
security, employment, and wage levels very much. Oxenburgh has studied the total costs of absence from
work , and found that local culture and legislation has a strong effect on absenteeism rates. For example, the
national systems for paying and receiving compensation explain the differences to some extent. Oxenburgh
mentions Sweden as a high absenteeism country, and Australia as a low absenteeism country. In Sweden
injuries and illnesses are paid by the state social security system, while in Australia, the employer pays all
these costs, including illnesses not related to work. Comparison of accident statistics reveals that there are
great national differences in accident frequencies and in the accident related absenteeism from work. Some of
the differences can be explained by the different accident reporting systems. For example, in some countries
only absenteeism lasting more than three working days is included in the statistics. The frequency of minor
accidents varies a lot according to the possibility to arrange substitutive work to the injured worker. Placing
the injured worker to another job or to training is a common practice for example in the USA and in the UK,
while in the Scandinavian countries this is a rarely used procedure.

Some organizations are more aware of the importance of health and safety at work than others. Clear
development stages can be found in the process of improving the management of safety. Waring has divided
organizations to three classes according to their maturity and ability to create an effective safety management
system. Waring calls the three organizational models as the mechanical model, the socio-technical model,
and the human activity system approach. In the mechanical model, the structures and processes of an
organization are well-defined and logical, but people as individuals, groups, and the whole organizations
are not considered. The socio-technical model is an approach to work design which recognizes the
interaction of technology and people, and which produces work systems that are technically effective and
have characters that lead to high job satisfaction. A positive dimension in this model is that human factors
are seen important, for example, in communication, training and emergency responses. The last model,
the human activity system approach focuses on people, and points out the complexity of organizations. The
strength of this approach is that both formal (or technical) paradigms and human aspects like motivation,
learning, culture, and power relations are considered. Waring points out that although the human activity
approach does not automatically guarantee success, it has proven to be beneficial to organizations in the

long run.
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3. Safety Policy and Planning

A status review is the basis for a safety policy and the planning of safety activities. According to BS
8800 a status review should compare the company’s existing arrangements with the applicable legal
requirements, organization’s current safety guidelines, best practices in the industry’s branch, and the
existing resources directed to safety activities. A thorough review ensures that the safety policy and the
activities are developed specifically according to the needs of the company.

A safety policy is the management’s expression of the direction to be followed in the organization. According
to Petersen, a safety policy should commit the management at all levels and it should indicate which tasks,
responsibilities and decisions are left to lower-level management. Booth and Lee have stated that a safety
policy should also include safety goals as well as quantified objectives and priorities. The standard BS 8800
suggests that in the safety policy, management should show commitment to the following subjects

®  Health and safety are recognized as an integral part of business performance.

® A high level of health and safety performance is a goal which is achieved by using the legal

requirements as the minimum, and where the continual cost-effective improvement of performance
is the way to do things.

®  Adequate and appropriate resources are provided to implement the safety policy.

® The health and safety objectives are set and published at least by internal notification.

®  The management of health and safety is a prime responsibility of the management, from the most

senior executive to the supervisory level.

®  The policy is understood, implemented, and maintained at all levels in the organization.

®  Employees are involved and consulted in order to gain commitment to the policy and its

implementation.

®  The policy and the management system are reviewed periodically, and the compliance of the policy

is audited on a regular basis.

® It is ensured that employees receive appropriate training, and are competent to carry out their

duties and responsibilities.

Some companies have developed so-called “ safety principles” which cover the key areas of the
company’s safety policy. These principles are utilized as safety guidelines that are easy to remember, and
which are often placed on wall-boards and other public areas in the company. As an example, the DuPont
company’s safety principles are the following

® Al injuries and occupational illnesses can be prevented.

®  Management is responsible for safety.

®  Safety is an individual’s responsibility and a condition of employment.

®  Training is an essential element for safe workplaces.

®  Audits must be conducted.

¢ All deficiencies must be corrected promptly.

® It is essential to investigate all injuries and incidents with injury potential.

®  Off-the-job safety is an important part of the safety effort.

® It is good business to prevent injuries and illnesses.
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®  People are the most important element of the safety and occupational health program.

The safety policy should be put into practice through careful planning of the safety activities. Planning
means determination of the safety objectives and priorities, and preparation of the working program to achieve
the goals. A company can have different objectives and priorities according to the nature of the typical
hazards, and the current status of hazard control. However, some common elements to a safety activity
planning can be found. According to BS 8800, the plan should include;

®  appropriate and adequately resourced arrangements, competent personnel who have defined respon-

sibilities, and effective channels of communication

®  procedures to set objectives, device and implement plans to meet the objectives, and to monitor

both the implementation and effectiveness of the plans;

® description of the hazard identification and assessment activities;

®  methods and techniques for measuring safety performance, and in such way that absence of hazardous

events is not seen as evidence that all is well.

In the Member States of the European Union, the “framework™ Directive 89/391/LEC ( European
Economic Communily ) obligates the employer to prepare a safety program that defines how the effects of
technology, work methods, working conditions, social relationships and work environment are controlled.
According to Walters, this directive was originally passed to harmonize the overall safety strategies within the
Member States, and to establish a common approach to the management and organization of safety at work.
Planning of the safety activities is often done within the framework of quality and environmental management

systems.
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The earth rotates on its own axis, which causes the change from day to night.

The rotation of the earth on its own axis causes the change from day to night.

414k 45 The rotation of the earth on its own axis i & &/a) ] f sl 6] 8] , 7 B8 AR HE
SEmMWY, ‘

FHE SR RN RZ AR, NS ERBEHE— . B AR, Moh, R SEERE
F, REHEERFERETHE,

The vision of health, safety, environment responsibility and company values demonstrate health
and safety in the workplace is fundamental.

—.TZER#BhA

PHEOCEE M E ACE , HEHE, sRIAE W, HER, B KERHE S AREUR, FHESES,
WEMEAE—. HFoAR, SEREWRHTRWIR, RHESOETRIEEEL =02 —R#EENES,

The safety policy should be put into practice through careful planning of the safety activities.

Occupational safety and health has received increasing attention due to its undeniable influence
on economic development and social stability.

=, EBREZHR

TR CHESR BER %, 4 %E, B &6 R EEE N, 2
SLEHARERIE N SRS A A RAEEFNG, “vid + sh@iamE" (U EEMNa
HERIENE] . XHE, BRI AT, XM .

Organizational culture is a major component a/fecting organizational performance and behavior.

A safety policy is the management’s expression of the direction to be followed in the organization.

The most important aim of safety management is ‘o maintain and promote workers’ health and
safety at work.

M, REEE

KREFHEEEERAEXENFRZ—, FHNAFERIEE. MRIERE. EAR
Pt mmsiEeaE ., AliREE, EENaEE,

In small and medium-sized companies, the safety manager and the safety representative often have
other duties besides their health and safety tasks. (/iR EIEE &)

The safety manager’s role is to act as an expert who /s aware of the health and safety legislation
and other obligations concerning the company. (FEEBEMNFIEE)

The efforts necessary to assure that sufficient emphasis is placed on system safety are often organized
into formal programs. ( “JEAAEIE + \NA]” J5H)

A, KA

NTRIK—ANEHRME, BB, BESEREE LTS RKA,

One comprehensive definition for an organizational culture has been presented by Schein who has
said that organizational cultureis “a pattern of basic assumptions—invented, discovered, or developed
by a given group as it learns to cope with its problems of external adaptation and internal integra-
tion—that has worked well enough to be considered valid and, therefore, to be taught to new members

as the correct way to perceive, think, and feel in relation to those problems”.
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Integrated, Incident-Wide Safety Management

In developing recommendations to improve safety management during the response to a major disaster,
providing better ways for individual response organizations to gather information, to analyze risk and make
decisions, and to take action would not be enough to fully address the safety management needs during
large-scale operations. Rather, the complexity and demands of post-disaster environments call for solutions
based on improved coordination among the multiple organizations that become involved in major disaster
response operations.

Nothing demonstrated this better than the response operations at the Pentagon and World Trade Center
on September 11, 2001. What we learned from those examples led us to the central organizational finding of
this study: The emergency response community should put in place structures and preparedness efforts that
will formalize an integrated, incident-wide approach to safety management at major disaster response
operations. Indeed, the solutions to key problems in each functional phase of the safety management cycle
are inherently inter-organizational, relying on multi-agency safety efforts;

(1) Gathering Information

Required hazard monitoring capabilities may reside in different response organizations.

Information on responder accountability, training, equipment, and health status information must come
from many separate organizations.

(2) Analyzing Options and Making Decisions

Technical expertise to assess hazards must frequently be drawn from multiple responding organizations.

Effective decision-making requires coordination of equipment and hazard mitigation options brought to
the incident by all responding organizations.

(3) Taking Action

Difficulties in uniform safety enforcement can be addressed only via interagency coordination and agreement.

Sustainability measures to protect responder health must be applied across organizational boundaries.

Management of human and material safety resources must be coordinated among multiple responding
organizations.

Only by building the capability of response units and agencies to coordinate at the organizational level
can they be most prepared to successfully manage the functional challenges they face.

Developing such an integrated approach requires a transition from viewing safety management as an
activity primarily carried out by individual organizations alone to understanding it as a multi-agency function
within the ICS ( Incident Command System ) that can scale up to meet the needs of complex disaster
response operations. This transition must encompass organizations across the full range of the disaster
response community—all levels of government, nongovernmental groups, and the private sector. In addition,
recognizing the high-pressure and severely time-constrained post-disaster environment, this functional

approach to safety must facilitate rapid initiation of multi-agency coordination and safety management activities.
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1. Beneﬁts of an lntegrated, Incident-Wide Safety Management Approach

The capability to draw on the safety resources of many organizations and effectively apply them to safety
management for the overall incident would provide several important opportunities to better meet the safety
needs of all involved responders :

® access to the specialized safety capabilities of multiple organizations ;

® g strategic approach to safety management

®  a mechanism to address inherently multi-agency safety issues;

® a route to take advantage of diverse response capabilities.

2. Access to the Specia[ized Saﬁzty Capa]oi[iﬁes of Mulﬁp[e Organizations

When organizations from different response disciplines come together at major disaster operations, they bring
significantly different levels of safety management capability. Such differences in expertise and equipment
can result in safety shortfalls when organizations without necessary expertise or equipment are “on their own”
to manage responder safety. However, when safety management efforts are coordinated among multiple
agencies, such differences represent an opportunity to draw on organizations’ relative strengths to bolster
protection for responders overall.

Many of the different organizations involved in carrying out response tasks at an incident scene bring not
only operational capabilities, but safety expertise and resources to the operation. Government agencies at all
levels, nongovernmental organizations, and private-sector entities with safety-related responsibilities at the
scene may bring additional safety resources and knowledge. Examples include

® law enforcement and intelligence expertise on potential threats and security hazards after terrorist

events;

® fire department expertise with thermal hazards and hazardous materials operations ;

®  public health organizations’ capabilities in disease surveillance and health monitoring;

®  departments of Defense and Energy expertise on nuclear, radiological, and other weapons of mass

destruction ;

® utility, transportation, or construction capabilities in their areas of specialization and responsibility ;

e federal, state, local or other organizations’ expertise to assess hazards and measure environmental

and occupational exposures.

It would be impractical for individual organizations to maintain the equipment and expertise needed to
cope with all the hazards that could arise during a response to a major disaster. An integrated, incident-wide
approach to safety makes better safety management resources accessible than would be possible for organizations

operating alone.

3. A Strategic Approach to Safety Management

Just as the Incident Commander needs to take a strategic viewpoint of a disaster operation, a safety manager

must be able to consider safety needs from an overall , strategic perspective. If the individuals responsible for



