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ABSTRACT: It is widely accepted that more than 80 percent of all high-
consequence marine disasters have been the result of human error (for 
example, the Exxon Valdez, Amoco Cadiz, and Braer incidents). In the 
wake of such accidents, it has become apparent that many of these 
human errors are the result of problems rooted in organizational errors. 
Though historically it has been a requirement that ship crews be properly 
certificated before going to sea, owners and operators have not been 
subject to regulatory requirements that certify their ability to safely 
manage the operations of their ships. The International Maritime Orga-
nization (IMO) has developed and recently adopted the International 
Management Code for the Safe Operation of Ships and for Pollution 
Prevention (the International Safety Management Code, or ISM Code), 
as a mandatory requirement under Chapter IX of the Safety of Life at 
Sea Convention (SOLAS). The ISM Code is the result of the IMO's 
commitment to addressing the human element in all aspects of the 
maritime industry. This paper discusses the safety management system 
concept behind the ISM Code and what it will mean for the marine 
industry. The safety management concept includes a number of new and 
challenging roles and responsibilities for owners, operators, regulators, 
insurance underwriters, and ship classification societies. 

Since its inception, the International Maritime Organization (IMO) 
has primarily been concerned with safety-related issues for the marine 
industry, i However, the IMO has historically focused on technical 
aspects of shipping, with only limited consideration of the "human 
element" (except for the 1978 Standards of Training, Certification, and 
Watchkeeping (STCW) Convention and related training matters). In 
fact, the primary human-element considerations for safety have been 
related to the training, certification, and watchkeeping of mariners. It 
was only in 1989, in the wake of several serious tanker and other 
accidents that were clearly caused not only by human errors but by 
organizational errors as well, that the IMO adopted an assembly 
resolution (A675.16) committing the IMO Marine Safety Committee 
(MSC) and Marine Environmental Protection Committee (MEPC) to 
examine—with a view to reducing—the human element as a cause of 
marine casualties. This effort was the result of growing evidence that 

1. The IMO is the first ever international body that is devoted exclu-
sively to maritime affairs. The IMO was adopted by the United Nations 
in 1948 as the Inter-Governmental Maritime Consultative Organiza-
tion (IMCO); in 1982 its name was changed to the International 
Maritime Organization (IMO). 

the great majority of all marine casualties are caused by humans rather 
than ship hardware problems, as well as awareness of the impact of 
organizational errors on marine safety and of the developing sciences 
of human factors (such as, human engineering and human behavior). 

In the past four years, this initiative has become, within IMO, a 
major, broad-based, long-term effort, involving not only MSC and 
MEPC, but all of its technical subcommittees (11 subcommittees in 
all), and in which nearly all tasks and developments are being exam-
ined in a "human factors" light. The initiative has already produced 
one product, the International Management Code for the Safe Opera-
tion of Ships and for Pollution Prevention (A. 741[18]), known as the 
International Safety Management—ISM—Code. As discussed by the 
International Chamber of Shipping and International Shipping 
Federation (1993), the premise behind the ISM Code is to "establish an 
international standard for the safe management and operation of ships 
by setting rules for the organization of company management in rela-
tion to safety and pollution prevention and for the implementation of a 
safety management system." For companies to build a strong safety 
culture, it is imperative to have a commitment from top-level manage-
ment that can ensure safety management concepts are incorporated in 
day-to-day operations and their organization. 

ISM Code compliance will be required for companies and each 
vessel under their operation, and is expected to have far-reaching 
effects on shipowners, operators, and classification societies. It is 
expected that many flag administrations will choose to delegate statu-
tory certification of compliance with the code to the American Bureau 
of Shipping (ABS) and other major classification societies. This de-
mands that ABS, and other International Association of Classification 
Society (IACS) members, prepare for the task and address the many 
issues involved in undertaking the "audit-based assessments" of com-
pany and shipboard management and operations required by the ISM 
Code. Inevitably, as IMO concentrates on the human element, ABS 
and other classification societies will be called on to adapt and extend 
their capabilities and services into areas of human qualification, orga-
nization, training, and performance. This change is a significant and 
fundamental one for ABS, though clearly within the bounds of its 
mission to promote security of life, property, and the environment 
at sea. 

Human errors 

Human errors are the basic cause of failure in many engineered 
systems (such as, the Three Mile Island, Bhopal chemical plant, and 
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Figure 1. Main cause of marine casualty claims18 

Chernobyl systems). The U.K. P&I Club recently reported that, be-
tween 1987 and 1992, only 12 percent of their marine casualty claims 
were the result of structural failure (Figure 1). Though mechanical and 
equipment failures account for another 16 percent of claims, many of 
these can be attributed to failures in maintenance and upkeep, which 
are rooted in human and organizational errors (HOE). In almost all 
cases, the initiating event of a catastrophic marine casualty can be 
traced to compounding of such errors2·*. Other P&I clubs have re-
ported similar results. 

Table 1 is a classification of human errors that range from violations 
to lack of adequate experience, training, and knowledge. These errors 
are magnified and compounded in times of stress and panic. Human 
performance levels vary among individuals depending on training, 
variability among individuals, organizational pressures, and system 
complexity. Performance deteriorates when pressure levels are either 
too low or too high. In addition, errors are influenced by cultural and 
moral values, management responsibilities, individual training, and 
integrity. 

The nuclear power industry, U.S. air traffic control, and similar 
industries in which individual behavior can result in catastrophic conse-
quences have found that continual training is mandatory for safe 
operations. While this training should cover technical fundamentals, it 
also needs to be concerned with issues of human interaction. Commu-
nication skills, how jobs are put together, and motivational techniques 
can all be taught. 

One way to ensure that shipboard, terminal, and refinery crews 
understand the fabric of their work environments is to engage them in 
training in which they take on the roles of others with whom they work. 
For example, in simulations of actual shipboard maneuvering, a first 
mate might take on the role of a master, the able-bodied seaman the 
role of the first mate, and so forth. 

Table 1. Human and organizational errors 

Human Organizational 
Communication/information 
Violations 
Job design 
Mental-physical lapse 
Knowledge/training/experience 
Human-system interface 
Morale/incentives 

Communication/information 
Operating policy 
Manning 
Regulating/policing 
Knowledge/training/experience 
Morale/incentives 
Violations 
Organizational design 
Maintenance 

Organizational errors 

Analyses of past decisions regarding marine system operations pro-
vide numerous examples of instances in which organizational deficien-
cies resulted in marine system failure (e.g., Exxon Valdez, the Braer, 
Ocean Ranger, Piper Alpha, and Glomar Java Sea). Collections of 
individuals (organizations, societies) and individuals (in unilateral ac-
tions) both contribute to accident-causing scenarios. Failures can occur 
because of an organization's or an individual's willingness to take 
calculated risks. Failure can also occur as a result of errors or bad 
decisions, most of which can be traced back to problems at the manage-
ment level. 

Organizational goals, for example, may lead rational individuals to 
conduct operations in a manner that corporate management would not 
approve of, were they aware of the safety implications. Similarly, 
corporate management, under pressure to reduce costs and maintain 
schedules, may not provide the resources required to promote safe 
operations. 

Generally, two classes of problems face an organization in making 
those collective decisions that result from sequences of individual 
decisions: information (who knows what and when), and incentives 
(how individuals are rewarded, what decision criteria they use, and 
how these criteria fit the overall objectives of the organization). In 
developing programs to improve management of human and organiza-
tional error, careful consideration must be given to information (collec-
tion, communications, and learning) and incentives, particularly as 
they affect the balance of several objectives, such as costs and safety 
under uncertainty in operations. 

Several authors find that fast decision making in strategic situations 
requires the rapid collection of as much information as exists in the 
situation, and good decision making is characterized by the decision 
migration to the person best qualified to make it regardless of rank.3'16 

The structure, procedures, and culture of an organization contribute 
to the safety of its operations and the economic efficiencies of its risk 
management practices. The organization's structure can be unneces-
sarily complex and may demand flawless performance. This can result 
in little or no credible feedback to upper levels of management. A 
safety problem may ensue because there are inconsistencies in decision 
criteria (e.g., safety standards) used by the different groups for various 
activities. This can result in large uncertainties about overall system 
safety, the reliability of interfaces, and the relative contributions of 
different subsystems to the overall failure rate. 

Over many years and many lessons learned in blood, the U.S. Navy 
has developed an interesting way to structure its aircraft carrier opera-
tions at sea. When the external environment is highly certain, evolu-
tions straightforward, and activities well structured, the organization is 
hierarchically structured, and decision making is centralized. When 
the external environment becomes uncertain, evolutions are fluid, the 
various activities and mix of activities are in a constant state of change, 
the organization moves to a flatter decentralized form. This adaptation 
recognizes that specialization of organizational structure must be con-
gruent with the variety of key environmental components within which 
the organization operates, that is, reflects the "law of requisite variety."1 

Organizational and management procedures that affect system re-
liability include parallel processing, such as developing design criteria 
at the same time a structure is being designed. This process may or may 
not be appropriate in economic terms as a result of the costs and their 
uncertainties. 

The culture of the organization can also affect reliability. For exam-
ple, the dominant culture may reward risk-seeking (flirting with disas-
ter) or superhuman endurance (leading to excessive fatigue), an atti-
tude that in the long run may prove incompatible with the objectives of 
the organization. Another feature may be the lack of recognition of 
uncertainties, leading to systematic biases towards optimism and wish-
ful thinking. 

A number of typologies of culture are available.12 Managers can use 
such typologies in a number of ways. First, they can use them to better 
understand existing culture and address the issue of whether the cul-
ture is in need of change. Second, they can "provide a beginning point 
for a manager to match his or her reasons for changing an organiza-
tion's culture with the lenses for seeing it and the tools for changing 
it."12 Finally, such typologies can help managers match alternative 
methods for changing or reinforcing an organization's culture with his 
or her purpose for doing so. 
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The ISM Code was developed to address many of the aspects of 
human and organizational error described above. The code was pat-
terned on similar management concepts of the International Standards 
Organization (ISO) quality management standards (ISO 9000) (Tables 
2 and 3). The key difference between the ISO 9000 standard and the 
ISM Code is that ISO 9000 focuses on quality assurance systems 
(commercial practices), while the ISM Code focuses on safety manage-
ment and pollution prevention. Similar to the ISO 9000 concept of 
"write down what you do, and do what you write" for quality assur-
ance, the ISM Code is intended to ensure that the vessel's operations 
are consistent with the company's safety policies. 

The ISM Code is not meant to be prescriptive. It is written with the 
understanding that no two companies are alike, that each has different 
operational circumstances and requirements. The ISM Code is meant 
to be flexible, allowing companies to be active and innovative. The 
code is "intended to reorient the current approach to regulatory com-
pliance from the industry's passive defect notification and correction 
response mode to an aggressive approach to safety. Under a proactive 
approach, potential discrepancies are resolved by the companies them-
selves, before they can become significant safety or environmental 
problems."19 The ISM Code is aimed particularly at ensuring that 
operators develop and implement a safety management system (SMS) 
covering the company and each vessel of which they have assumed 
responsibilities of operation. For particular vessel types and tonnage, 
see Table 4. 

Compliance dates are specified depending on vessel type. Upon 
compliance with the code, the company is issued a Document of 
Compliance (DOC) and the vessel is issued a Safety Management 
Certificate (SMC). The DOC and SMC are valid for three to five years, 
with periodic (annual) audits to verify continual compliance. At the 
end of the five-year period, a renewal audit is performed, which is valid 
for another five years, with annual audits to verify compliance. Classi-
fication societies are expected to be given the responsibility on behalf 
of the administrations of certifying companies and vessels for compli-
ance with the code. 

The International Chamber of Shipping (ICS), International Ship-
ping Federation (ISF), and the U.S. Coast Guard OJSCG) have well-
written interpretive guidelines for the ISM Code.4' Although manda-
tory compliance with the ISM Code is not required until 1998, the 
shipping community is encouraged to begin ISM Code certification as 
soon as possible. It will take time to integrate a safety management 
culture in companies. The following summarizes ICS/ISF and USCG 
guidelines for operators, to enable them to comply with the code. For 
further detailed information please refer to the full guidelines. 

Table 2. Key elements of ISO 9000 

Management responsibility 
—Quality policy 
—Responsibility and authority 
—Verification resources and personnel 
—Management representative 
—Management review 
Quality system 
Contract review 
Document control 
Purchasing 
Purchaser supplied product 
Product identification and traceability 
Process control 
Inspection and testing 
Inspection, measuring, and test equipment 
Control of nonconforming product 
Corrective action 

» Handling, storage, packaging, and delivery 
» Quality records 
� Internal quality audits 
� Training 
� Statistical techniques 

Functional requirements for Safety Management Systems 
Safety and environmental protection policy 
Company responsibility and authority 
Designated person(s) for access between vessel and top-level 
management 
Master's responsibility and authority 
Resources and personnel 
Development of plans for shipboard operations 
Emergency preparedness 
Reports and analysis of nonconformities, casualties, and 
hazardous occurrences 
Maintenance of ship and equipment 
Documentation of compliance with safety management concepts 
Certification, verification, and control 
Company verification, review, and evaluation 

Functional requirements for a Safety Management System. As sum-
marized by the USCG, there are six fundamental requirements for any 
SMS:19 

1. A safety and environmental protection policy 
2. Instructions and procedures to ensure safe operation of ships and 

protection of the environment in compliance with relevant inter-
national and flag state legislation 

3. Defined levels of authority and lines of communications between 
and among shore and shipboard personnel 

4. Procedures for reporting accidents and nonconformities with the 
provisions of the code 

5. Procedures to prepare for and respond to emergency situations 
6. Procedures for internal audits and management review. 
Given greater understanding of the impact organizational factors 

have on front-line operator errors, the IMO's definition of "company" 
has been expanded to those who directly assumed responsibility of the 
vessel, including not only the owner of the vessel, but also the ship 
manager, bareboat charterers, or any others who assume respon-
sibility from the owner. This major change in responsibility require-
ments is aimed at ensuring that all those involved in the vessel's 
operations have an SMS in place. 

Safety and environmental protection policy. The safety and environ-
mental protection policy should be a clear and concise statement of 
SMS goals and a general outline of strategies to attain these goals. This 
outline should cover the company's philosophies regarding health and 
safety in the workplace and environmental protection policies. It is 
important to ensure that these concepts are consistent with the com-
pany's operating policies and procedures. 

To ensure commitment from top-level management, the policy 
statement should be signed by the company's executive officer (or 
equivalent senior management personnel). There should be a means 
through which senior management personnel review and update the 
SMS as necessary. All employees should be made aware and have a 
clear understanding of the company's safety management policies. 

Table 4. ISM Code vessels, compliance tonnages, and dates 

Vessel type 

Minimum 
tonnage 

gross tons (gt) 
Compliance 

date 
Passenger (including high-speed 

crafts) 
Oil tankers 
Chemical tankers 
Gas carriers 
Bulk carriers 
Cargo high-speed craft 
Other cargo ships (e.g., 

ships) 
Mobile offshore drilling 

(MODUs) 

container 

units 

None 

>500 
>500 
>500 
>500 
>500 
>500 

>500 

July 1, 

July 1, 
July 1, 
July 1, 
July 1, 
July 1, 
July 1, 

July 1, 

1998 

1998 
1998 
1998 
1998 
1998 
2002 

2002 
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Company responsibility and authority. Every employee involved in 
vessel operations should have a clear understanding about their own 
safety management responsibilities. The level of competence, respon-
sibilities, and authority of each job should be clearly defined. Top-level 
management is responsible for ensuring that personnel assigned to 
each job are properly trained and qualified for the duties to be per-
formed. It has been suggested that clearly drawn organizational charts 
be used to assist company personnel in defining responsibilities of both 
vessel and shoreside personnel. Organizational charts should be drawn 
for each vessel and should reflect any operational differences among 
vessels. 

Designated person(s) for access between vessel and top-level manage-
ment. One of the most important factors in operational safety is 
communication (Table 1). To ensure that top-level management is 
aware of operational factors that affect safety management, the ISM 
Code requires that there be individuals designated in the organization 
to interface with vessel crews. The responsibilities of these designated 
personnel are to ensure that SMS policies and procedures are properly 
implemented. It is also their responsibility to resolve nonconformities, 
carry out internal safety audits, and have direct access to top-level 
management, to ensure expedient resolution of nonconformities with 
the SMS. 

Master's responsibility and authority. The individual most responsi-
ble for ensuring SMS policies are effectively and efficiently conducted 
on a day-to-day basis is the vessel master. It is the master's respon-
sibility to ensure that each individual aboard the vessel is aware of SMS 
policies and procedures and performs his or her duties in compliance 
with the code. Companies are encouraged to develop specific guide-
lines and strategies for encouraging, training, and monitoring vessel 
personnel in SMS policies. In addition, the company should also en-
courage the master and other crew members to participate in develop-
ing the SMS, an approach that can greatly enhance the performance of 
vessel crews. 

Another important issue is to ensure that the master not only has 
clearly specified responsibilities, but is also aware of his/her authority 
to ensure safety and pollution prevention in accordance with IMO 
Resolution A443(XI). It has been observed in prior casualties that, 
though masters had responsibility for vessel safety, they had not been 
given the proper authorization to make immediate decisions to ensure 
safety. 2 

Resources and personnel. Moore and Bea point out that proper 
resources should be applied to safety management along with the best 
personnel to implement it. To ensure this, it is important that vessel 
crew members are well trained, experienced, knowledgeable, and 
physically and mentally fit for the duties their jobs entail. 

Each member of the crew should be familiar with the specific duties 
of his or her job. It is the responsibility of the company to determine 
the most effective methods by which to familiarize the crew with the 
SMS (e.g., shoreside and aboard vessel training, videos, and/or written 
material). Crew members should be familiar with other relevant rules 
and regulations (local and international) that relate to crew safety and 
environmental protection (e.g., guidelines on safe working routines). 

It is also necessary to ensure that managers are knowledgeable and 
experienced in making decisions concerning safe operations of their 
vessels. Not only is it important that these personnel be cognizant of 
problems (know where they exist), but also competent (know how to 
solve the problems). These individuals should have a good working 
idea of the constraints and limitations of a vessel's operations and crew. 
It could be to the advantage of the company to have individuals who 
have substantial sailing experience assist in making safety-related sug-
gestions, recommendations, and decisions in the day-to-day operations 
of the vessels. 

2. For example, the master aboard the Amoco Cadiz was not given the 
authority to allow for tug boat assistance after the vessel steering 
system had failed. Maritime law allows any company that should 
recover the vessel certain salvage rights. The master of the Amoco 
Cadiz needed authorization from the home office (in Chicago) before 
he could allow for that assistance. Though tug assistance was autho-
rized after a substantial delay, the vessel eventually ran aground. If tug 
assistance had been allowed at an earlier time, the vessel might not 
have run aground. It was for this reason that IMO developed Resolu-
tion A443(XI) allowing the master greater authority. 

A variety of training is available, in such forms as classroom skills 
training, role playing to enhance communication skills, simulations for 
team development, and virtual reality. The more complicated the 
company's vessel operations, the higher the requirement for training 
and resources. 

Development of plans for shipboard operations. It is the respon-
sibility of the vessel operator to develop safety plans for the vessel 
during all of its operating modes (while underway, loading or discharg-
ing cargo, and so forth). Instructions should be issued for key opera-
tions to ensure that they are consistent with the SMS philosophies. 
Instructions should be simple and unambiguous. In many cases a 
"checklist" approach may be warranted. 

The ICS and ISF suggest differentiating vessel operations into two 
categories: special operations, and critical operations.4 Special opera-
tions (e.g., maintenance, bunkering, and lashing containers) are those 
situations where errors become apparent only after a hazardous situa-
tion has been created or when an accident has occurred (latent flaws 
and errors). Latent errors can be controlled by ensuring that safety 
procedures and checks are carried out, so that hazardous situations do 
not occur. 

Critical operations, such as navigating in confined waters and, criti-
cal machinery operations, are those operations that can immediately 
lead to a hazardous situation. It may be important that such operations 
be conducted with strict adherence to instructions and that this need is 
effectively conveyed to the vessel crew. Given the dynamic nature of 
any accident situation, it is imperative that, though strict instructions 
are necessary, the crew should be allowed the freedom to perform any 
duty they see as necessary to protect life, property, and the environ-
ment (see section above on master's authority). It is important that 
personnel understand that an active approach is needed to prevent 
accident-causing situations before they occur. 

There is a growing awareness in industries as different from one 
another as law enforcement and the complex military technologies, of 
the importance of developing rules and procedures as well as rules 
about when to break the rules. Constant attention to training is re-
quired to ensure that people can respond appropriately to developing 
emergencies. 

Emergency preparedness. It is imperative that each vessel have 
written procedural guidelines on how to handle emergency situations 
required by the Safety of Life at Sea Convention (SOLAS) (e.g., 
shipboard fires, crew overboard situations, vessel abandonment, and 
loss of watertight integrity) and those not required by SOLAS. Crew 
members should have training and a good working knowledge of how 
to handle emergency situations. The Coast Guard has suggested that 
all vessels have written procedures for dealing with SOLAS require-
ments, steering failures, loss of bridge control, and medical emergen-
cies.19 Additional written procedures need to be developed for those 
emergency situations that may be unique to the particular operations 
of a vessel. 

Both vessel and shoreside emergency plans should be consistent and 
properly integrated to ensure prevention or mitigation in the event of 
an accident. Communication of critical information between the vessel 
and shore-based personnel must be properly maintained. The ship-
board emergency plan should cover such matters as allocation of duties 
and responsibilities aboard the vessel in crisis situations, method of 
communication, and procedures for notifying the company and rele-
vant regulatory authorities. 

To prepare the crew for potential emergency situations, regularly 
scheduled drills should be carried out for various types of emergency 
situations. These drills should be evaluated in a detailed manner to 
determine where improvements can be made to be more effective and 
efficient. 

Reports and analyses of nonconformities, casualties, and hazardous 
occurrences. It is the responsibility of the master to report any acci-
dents, hazardous occurrences (near misses), or nonconformities with 
the SMS, and to suggest modifications to the SMS. There should be 
written procedures and instructions on how this information should be 
disseminated throughout the company. The marine industry has his-
torically been hampered by a lack of detailed casualty data.6'711 In 
addition, there is currently no industrywide information system that 
documents hazardous occurrences. Historically, accident reports have 
been written with an emphasis on establishing blame instead of trying 
to gain better insight into how to prevent complex interactions of 
accident-causing scenarios.715 

To improve any SMS, an effective and efficient system of reporting 
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Table 5. Number of companies by gross tonnage nonconformities must be established. Nonconformities with the SMS 
need to be brought to the attention of the company and the vessel 
operators and should be eradicated in an expedient manner. In addi-
tion, the master of the vessel should play an integral part in providing 
suggestions to modify and improve the SMS. The vessel crew has the 
best understanding of the detailed day-to-day safety issues aboard the 
vessel. It is important that the company use this valuable information 
to the best of its ability. 

Maintenance of ship and equipment. The responsibility of each 
company is to provide each vessel with adequate reference material to 
allow critical maintenance of both the vessel and its equipment. Active 
maintenance of the ship and equipment can lead to longer ship life, 
lower long-term maintenance costs, and a higher level of safety. 

Each vessel should have sufficient maintenance manuals that are 
easy to access, use, and understand. These instructions should describe 
the procedures by which to properly maintain all vessel systems. In 
addition, it is imperative that all safety-related systems be kept in 
proper working order (e.g., SOLAS and MARPOL requirements). 

The vessel and company should have an effective system by which 
records are kept on testing, inspections, and periodic maintenance of 
all critical operating systems. This information should include the date 
of inspection, depth of inspection, actions taken, results, corrective 
actions, and dates of the next periodic and extensive inspections. 

Documentation of compliance with safety management concepts. 
Consistent with the ISO 9000 quality system, proper document control 
is an important part of an effective SMS. This document can be 
referred to as the "safety management manual." The safety manage-
ment manual should be unambiguous and simple to understand for any 
person in the organization. The safety management manual should 
also be consistent, with relevant references and connections to other 
related marine life safety and environmental policies. The document 
should be easily accessible to any and all members of the organization 
associated with safety management. The company should ensure that 
all new and updated material relevant to the SMS is distributed to all 
affected parties in the organization. Any revisions should be easily 
identifiable as revisions to outdated policies or procedures. 

Company verification, review, and evaluation. One of the most im-
portant aspects of any SMS is to have a means to verify, review, and 
evaluate effectiveness and efficiency through periodic auditing. Audit 
plans should be established to capture all of the important aspects of 
the SMS for each vessel in the company's fleet. The ICS and ISF 
recommend that the plans cover several particulars: the specific areas 
to be included in the audit, qualifications of personnel performing the 
audits, and procedures by which the audit findings, conclusions, and 
recommendations are reported in the organization. It should be the 
responsibility of management to review accident and hazardous occur-
rences (near misses), nonconformities, audit findings, and recommen-
dations following both internal (company) and external (regulatory 
flag administrations) inspections. 

Flag state certification, verification, and control. Though the ISM 
Code does not become mandatory until 1998, flag state administra-
tions are urged to begin compliance on a national basis as soon as 
possible. Until 1998, it will be the responsibility of individual flag state 
administrations to determine early compliance requirements. Given 
the extensive size of the world fleet involved in international trade and 
the number of companies that need to be evaluated, it is important to 
have a reasonable implementation period. 

Current estimates by Lloyd's Registry of Shipping of the number of 
companies with propelled, seagoing merchant ships (including new 
builds) of at least 100 gross tons and classed with IACS members is 
summarized in Table 5.3 

Lloyd's Registry of Shipping also estimates that there are 20,114 
vessels in the world fleet under jurisdiction of the ISM Code that are 
involved in international trade. Clearly, the companies and vessels that 
need ISM Code certification are very numerous, and reasonable time 
will be required for compliance. 

Discussion 

The obvious impact of an effective SMS will be a reduction in the 
frequency and/or consequences of casualties to personnel, damage or 
loss of property, and damage to the environment. There are additional 
advantages to companies that effectively implement the ISM Code: 

Gross tonnage No. of companies 
100-149 738 
150-499 3,549 
500 and over 6,721 
Total 11,008 

the Chernobyl nuclear plant, Exxon Valdez, Bhopal chemical plant, 
Challenger, and Hubble space telescope.5 Based on these analyses, 
Libuser hypothesized the following differences between high-and low-
reliability organizations: 

• Risk-mitigating organizations will have extensive process auditing 
procedures. Non-risk-mitigating organizations will not have good 
process auditing procedures. 

• Risk-mitigating organizations will have reward systems that en-
courage risk-mitigating behavior on the part of the organization 
and/or its members, while other organizations will have reward 
systems that reward non-risk-mitigating behavior on the part of 
the organization and/or its members. 

• Risk-mitigating organizations will have quality standards that 
meet or exceed the referent standard of quality in the industry. 
Non-risk-mitigating organizations will have quality standards that 
do not meet the referent quality standard. 

• Risk-mitigating organizations will correctly assess the risk associ-
ated with a given problem or situation. Non-risk-mitigating orga-
nizations will not correctly assess the risk of a problem or situa-
tion; such failure may be due to a lack of knowledge about risk or 
misestimation of risk. 

The ISM Code covers each aspect of safety management described 
by Libuser, except for the reward system (motivation and incentives 
can be a cause of human error, as noted in Table 1). The company 
should consider rewarding the safe behavior that it wishes to encour-
age. Many times organizations reward one type of behavior, yet hope 
for another. For example, a company may encourage a vessel master to 
ensure safe operation of a vessel. On the other hand, the company may 
also provide incentives to the ship master to get to port on time and to 
spend little time in port—at the expense of a safer operation (safety 
versus cost considerations). 

Those companies that already have a strong safety culture will find it 
simpler to comply with the ISM Code, since a safety culture already 
exists. In addition, those wishing only to comply with the ISM Code at 
its most remedial level will find it truly difficult to reap the benefits 
from the SMS concepts. As mentioned above, the development of an 
SMS takes commitment and resources to ensure effective compliance. 
Many of the management and safety concepts may already be in place 
in the organization but need to be formated in a more efficient manner. 

3. The International Association of Classification Societies (IACS) 
membership accounts for approximately 85 percent of world snipping 
tonnage. 

• Improvement of the safety consciousness, safety management 
skills, and safety culture of the organization's personnel. To make 
any significant gains in safety, safety must become a primary 
consideration in the day-to-day operations of personnel. This does 
not happen overnight and should not be expected to. "High 
reliability-high consequence" organizations (e.g., aircraft carrier 
flight operations and air traffic control) have spent many years 
fine-tuning their SMSs through progressive prevention measures 
as well as accidents experience. However, the high-reliability orga-
nizations with accident and near-miss experiences have found 
much more effective means to enhance safety. Years ago, much 
effort would have been placed on finding technological fixes to 
eradicate problems. The current focus is on enhancing the SMSs. 

• Greater confidence on the part of clients. It is the hope of operators 
in the marine industry that implementation of safety management 
culture will lead clients to benefit through greater reliability and 
safety of cargo. 

• Improved company morale. As mentioned above, high company 
morale can lead to even safer operations. 

Libuser analyzed the failures of such high-technology endeavors as 
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Many companies may already comply or are in the process of comply-
ing with ISO 9000. The general framework for documentation pro-
cedures, reporting and correcting of noncompliances, and auditing 
may already be in place in high-quality systems. 

It is one thing to commit guidelines to paper and even to try to 
enforce them. But to really obtain a safety culture one has to commit 
from the top of the organization to build safety into day-to-day opera-
tions. As Reason points out, effective safety management can only be 
obtained by having relevant up-to-date information on the reliability of 
the operating system.15 System reliability is continually in flux as a 
result of changes in economic conditions, management, organizational 
structure, human performance, technologies, operating systems, and 
environmental conditions. In the future, the ISM Code will provide a 
means to gauge the organizational reliability of vessel operations so 
that improvements can be made to make operations even safer. 
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