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System Safety 

Learning Objectives 

After completing this Module, you will be able to: 
 Describe the different elements that compose system safety 
 Explain the development of system safety into a discipline 
 Describe the importance of system safety today 
 Identify the elements of the system life cycle 
 Explain how a system safety program is managed 
 List the different tools and techniques in the analysis of system safety 

 
Introduction to system safety 
To understand system safety, one must know the fundamentals that go into defining the discipline. 
A system can be defined as a group of interconnected elements united to form a single entity. Systems 
may include something as simple as a toaster or as complex as a chemical refinery. Perhaps the most 
important thing about systems is that they can sometimes be and often are further defined into 
subsystems, assemblies, subassemblies, and components. If the subsystems contain interdependent 
entities, they then also can be defined as systems. For example, a car brake can be defined as either 
a stand-alone system or a subsystem of an automobile. 
‘‘Safety’’ can be defined as making something free from the likelihood of harm. Roland and Moriarty 
state that safety in a system is ‘‘a quality of a system that allows the system to function under 
predetermined conditions with an acceptable minimum of accidental loss.’’ 
A hazard is anything that can possibly cause danger or harm to equipment, personnel, property, or 
the environment. It is a circumstance that has the potential, under the right conditions, to become 
a loss. 
Risk involves the probability that an incident will occur or the chance of occurrence. The batting 
average of a baseball player can be described by a pitcher as the risk that the batter will get a hit. If 
someone has a batting average of .200, it means that if the pitcher throws ten pitches it would be 
likely that the batter would hit two fair. Obviously, the higher the risk (including probability and 
cost of loss), the more important it becomes to find and mitigate the hazard. In the case of the 
Challenger accident, the risk was high because failure of the O-rings would likely cause death if it 
occurred. 
An ‘‘accident’’ is a dynamic occurrence caused by the activation of a hazard and consists of a number 
of interrelated events resulting in a loss. It can cause the injury or death of individuals, as well as 
property damage to equipment and hardware. A related term that is sometimes used to refer to 
accidents but is actually a different kind of event is an incident. An ‘‘incident’’ is also an unplanned 
event but may or may not have an adverse effect. An incident may simply be an occurrence with no 
losses. These are sometimes referred to as ‘‘near misses.’’ 
System safety can be defined as ‘‘an optimum degree of safety, established within the constraints of 
operational effectiveness, time, and cost . . . achievable throughout all phases of the system life cycle’’ 
. The system-safety concept deals with the before-the-fact identification of hazards as opposed to the 
after-the fact approach used for years. Consider the Challenger example; the accident occurred and 



the problem was found and resolved. Using the system-safety approach would have meant that 
information concerning the performance of the O-ring material was gathered prior to design and 
testing and was also gathered throughout implementation. 
There may have been a number of solutions to this problem. Even if no other material was found, 
procedures might have been in place to cancel the launch if temperatures dropped below a certain 
level. Assembly procedures might have been modified so misalignment of the solid-rocket sections 
and the potential pinching of the O-ring would have been minimized. 
History of System Safety 
One of the first mentions of the concept of system safety appeared in the technical paper 
‘‘Engineering for Safety’’ presented at the Institute for Aeronautical Sciences in 1947. It stressed 
that safety should be designed into airplanes, and it continued by stating that safety groups should 
be an important part of the organization. It wasn’t until the early 1960s and the development of 
ballistic missile systems that the system-safety concept gained a more formal acceptance. Contractors 
were given the responsibility for safety, replacing the practice of shared responsibility by each 
individual involved in the process. The first system-safety requirements were published by the Air 
Force in 1962. This was modified in 1963 into the Air Force specification MIL-S-38130. In 1966, 
the Department of Defense adopted these specifications as MIL-S-381308A. MIL-STD- 882 System 
Safety Program for Systems and Associated Subsystems and Equipment; Requirements for, 
developed in 1982, contained the specifications for the system-safety program required by all military 
contractors. 
NASA also implemented a system-safety program patterned after the Air Force standards. These 
programs were instrumental to the successful completion of many NASA projects, including the 
Apollo moon missions. 
The private sector has begun to develop system-safety programs because of the successes of the 
military and NASA. Leading the way are the nuclear power, refining, and chemical industries. The 
adoption of system safety in those industries manufacturing consumer products has generated 
returns in terms of more effective products, fewer accidents, and longer product life. 
Importance of System Safety Today 
As society becomes more technically advanced, its tools become more and more sophisticated. In 
some cases, the machine has advanced further than the human capacity to control it. Jet fighters are 
good examples. These machines are capable of performing in g-forces that incapacitate most humans. 
Safety professionals need to be aware of the limits of human performance, as well as the fallibility of 
the individual in a mechanized system. 
Product liability is also a major concern for many companies. The McDonald’s coffee award is a 
good example. In this case, a woman placed a cup of McDonald’s coffee between her legs in a car. 
The coffee spilled and the woman was severely burned. McDonald’s was found liable for the injuries, 
even though McDonald’s cups contain a warning stating the contents are hot. 



 
 
System Life Cycle 
The system life cycle consists of six phases: concept, definition, development, production, 
deployment, and disposition. At the end of each phase, a safety review is conducted. A decision is 
then made whether to continue the project or place it on hold, pending further examination. 
During the concept phase, historical data and technical forecasts are developed as a base for a system 
hazard analysis. A Preliminary Hazard Analysis (PHA) is conducted during this phase. At the gross 
level, a Risk Analysis (RA) is performed to ascertain the need for hazard control and to develop 
system-safety criteria. Safety management will be doing the initial work on the System Safety Program 
Plan (SSPP). Three basic questions must be answered by the time the concept phase is completed: 

 ‘‘Have the hazards associated with the design concept been discovered and evaluated to 
establish hazard controls? 

 Have risk analyses been initiated to establish the means for hazard control? 
 Are initial safety design requirements established for the concept so that the next phase of 

system definition can be initiated?’’ (Roland and Moriarty, 1990, p. 23). 
The definition phase is used to verify the preliminary design and product engineering. Reports 
presented at design review meetings typically discuss the technological risks, costs, human 
engineering, operational and maintenance suitability, and safety aspects. In addition subsystems, 
assemblies, and subassemblies of the system are defined at this time. The PHA is updated and a 
Subsystem Hazard Analysis (SSHA) is initiated so it can later be integrated into the System Hazard 



Analysis (SHA). Safety analysis techniques are used during this phase to identify safety equipment, 
specification of safety design requirements, initial development of safety test plans and requirements, 
and prototype testing to verify the type of design selected. 
Environmental impact, integrated logistics support, producible engineering, and operational use 
studies are done during the development phase. The SSHA and safety design criteria are also 
completed during this phase. Interfaces with other engineering disciplines within the organization 
are fostered. Using the data collected, a go/no-go decision can be made before production begins. 
The production phase of the system life cycle involves close monitoring by the safety department. In 
addition, the quality-control department becomes important because of its focus on inspection and 
testing of the new product. Training begins during this phase. Updating of the analyses started 
during the definition and development phases continues. Finally, all the information collected 
during this phase is compiled into the System Safety Engineering Report (SSER). The SSER 
identifies and documents the hazards of the final product or system. 
When the system becomes operational, it is in the deployment phase. Data continues to be collected 
and training is conducted. If any problems occur, individuals responsible for system safety must be 
available to follow up and decide on possible solutions. The system safety group in the organization 
also reviews any design changes made on the system or product. 
A sixth phase of the system life cycle, the disposition or termination phase, is the time that a product 
or system is removed from service. In certain cases, the removal of a product may in itself create a 
hazardous situation. A good example is asbestos removal from a building or light transformer 
replacement due to PCBs. Safety professionals monitor these situations so both the worker and the 
public are protected. 
Management of System Safety 
Malasky (1982, p. 31) defines ‘‘system safety management’’ as: ‘‘that element of program 
management which ensures the accomplishment of the system safety tasks, including identification 
of system safety requirements; planning, organizing, and controlling those efforts which are directed 
toward achieving the safety goals; coordinating with other (system) program elements; and analyzing, 
reviewing, and evaluating the program to ensure effective and timely realization of the system safety 
objectives.’’ Using this definition, a block diagram can be drawn to illustrate the system safety 
function as shown below. 
 



 
System safety functions. 
 
Organizational Location 
The system safety organization should have a position within the company where wide access to all 
areas of design, maintenance, and operation occurs. It can exist at many different levels, depending 
on the size of the organization. In large companies, the system-safety role may be found at all 
functional levels of the organization. In fact, MIL-STD-882B requires that all vendors submit a 
system-safety plan along with their proposals for federal contracts. Sometimes system safety councils 
are used to reinforce corporate polices throughout the different levels of the company. Smaller 
companies may include the system safety work as part of each functional department. For example, 
the design department should have an individual whose responsibility is to perform product or 
system safety analyses during the development phase of the system life cycle. However, it is up to 
each company to decide on which levels system safety should reside. The bottom line is to ensure 
that all risks have been determined and those that are unacceptable have been eliminated. 
Organizational Interfaces 
System safety analysis is not performed in isolation. Input is necessary from nearly all functional 
disciplines within the organization. During the concept and definition phases, system safety 
primarily interfaces with the design group. Interfaces with engineering are important during the 
development phase. Quality assurance, training and development, industrial safety, and 
manufacturing engineering are important interfaces developed during the production phase. 
Interfaces with maintenance and product-support disciplines are important during the deployment 
phase. The termination phase finds system safety interfacing with industrial safety, industrial 
hygiene, and product support. 
Implementation Difficulties 
Malasky (1982) discusses some of the difficulties sometimes encountered during implementation. 
Problem formulation is cited as one issue. This may be caused by the conflicting demands of the 
various functional departments during the design optimization process or because of inadvertent 
minimization of potential hazards. For example, during the design process for the Ford Pinto, a fuel 
filter problem was discovered. Management decided the cost of delay would be much higher than 
the cost of any lawsuits resulting from the hazard and went forward with production. In the long 



run the cost to alleviate the hazard turned out to be much less than the costs of the lawsuits and loss 
of consumer confidence. 
Organizational interfaces may pose other problems. When management does not take responsibility 
for decision making in the process, functional and system safety groups may be at odds with each 
other. Management perception is another difficulty. System-safety concepts are more abstract than 
those in many other disciplines. Therefore, it is important for the safety professional to structure the 
program so its impact is clear. 
Elements of a System-Safety Program 
Plan (SSPP) 
According to MIL-STD-882B (Department of Defense, 1984) the SSPP must specify the four 
elements of an effective system-safety program: 

 A planned approach for task accomplishment 
 Qualified people to accomplish the tasks 
 Authority to implement the tasks through all levels of management 
 Appropriate resources for manning and funding to ensure that tasks are completed. 

To accomplish these objectives, the SSPP should describe: 
 The safety organization 
 System safety program milestones 
 General system safety requirements and criteria 
 Hazard analysis techniques and formats 
 System safety data 
 Safety verification 
 Audit programs 
 Training requirements 
 Mishap and hazardous malfunction analysis and reporting 
 System safety interfaces. 

 
Tools and Techniques 
In item four of the SSPP, a company must identify the types of techniques used in analyzing and 
evaluating system hazards. The following section will discuss some of the tools commonly used by 
the safety practitioner. 
Preliminary Hazard Analysis 
A PHA is the initial effort in identifying hazards which singly or in combination could cause an 
accident or undesired event. PHA is a system-safety analysis tool used to identify hazard sources, 
conditions, and potential accidents (Roland and Moriarty, 1990). At the same time, PHA establishes 
the initial design and procedural safety requirements to eliminate or control these identified 
hazardous conditions. 
A PHA is performed in the early stages of the conceptual cycle of system development. It can be 
performed by engineers, contractors, production line supervisors, or safety professionals. 
Management must always first look at any risk involved in the operation of the system. 
After identifying hazards and their resultant adverse effects, the analyst will rate each according to 
the Hazard Classification class, which could be one of four categories: 

 Class I—Catastrophic: A condition(s) that will cause equipment loss and/or death or multiple 
injuries to personnel 



 Class II—Critical: A condition(s) that will cause severe injury to personnel and major damage 
to equipment, or will result in a hazard requiring immediate corrective action 

 Class III—Marginal: A condition(s) that may cause minor injury to personnel and minor 
damage to equipment 

 Class IV—Negligible: A condition(s) that will not result in injury to personnel, and will not 
result in any equipment damage. 

Roland and Moriarty (1990) show how to develop a Hazard Assessment Matrix to determine a 
Hazard Risk Index using frequency of occurrence and hazard category. 

 
Hazard Assessment Matrix. 
Subsystem Hazard Analysis 
A subsystem hazard analysis is performed to identify hazards in the component systems within a 
larger system. For example, in the Challenger accident, the solid-rocket boosters could be considered 
a subsystem. When the hot gases broke through the O-ring, a component of the subsystem, a total 
system breakdown began as a cascade effect that ultimately destroyed the orbiter. This analysis should 
be started no later than the definition phase in the system life cycle and continue until the beginning 
of the system production phase. Analysis techniques include Fault Hazard Analysis (FHA) and Fault 
Tree Analysis (FTA), discussed in more detail in the next section (Roland and Moriarty, 1990). 
 
 
 
Hazard Analysis Techniques 



The role of the safety professional is to anticipate, identify, and evaluate hazards; give advice on the 
avoidance, elimination, or control of hazards; and attain a state for which the risks are judged to be 
acceptable. To achieve this, they adopt a system-safety concept that includes: 

 an understanding of the hazards 
 an understanding of the risks 
 an identification of the hazards and risks within their system 
 an understanding of unwanted releases of energy and unwanted releases of hazardous 

materials being the causal factors for hazardrelated incidents, and 
 A knowledge of the principles and techniques used to control hazards and reduce their 

associated risks to an acceptable level (Manuele, 1993). 
A hazard analysis is used to identify any dangers that might be present in a proposed operation, the 
types and degrees of accidents that might result from the hazards, and the measures that can be taken 
to avoid or minimize accidents or their consequences (Hammer, 1989) .  
The SHA is primarily performed during the definition and development phases of the system life 
cycle (Roland and Moriarty, 1990). However, it should be continuously implemented throughout 
the lifecycle of a system, project, program, and activity to identify and control hazards. The purpose 
of performing an analysis during the early stages of the life cycle is to reduce costs. If the analysis is 
done after the system is in operation, the system may need to be redesigned and consequently 
withdrawn from service. In addition, if the system is close to the end of its life cycle, it might not be 
cost-effective to change it (Brauer, 1990). 
A hazard analysis should contain the following information: 

 Descriptive information 
—System mode 
—Subsystem mode of subsystem of hazard origin 
—Hazard description 
—Hazard effects 
—Likelihood or relative likelihood of each hazard 

 Causation events of each hazard 
—Identification of events precisely as to subsystem mode, system mode, and environmental 
constraints 

 Subsystem interface problems of special significance 
—Identification of subsystem involved 
—Identification of system and subsystem modes 

 System risk evaluation 
—Severity listing of each hazard 
—Likelihood of each hazard 
(If a full quantitative evaluation is conducted, a risk evaluation should be presented for each hazard) 

 Risk summary 
—Listing risks of each hazard and for the system as a function of system modes 
—A logical evaluation of acceptability of system risks 
—Recommendations as to system risk control 
This analysis can and must begin as soon as the idea for a new system or operation is conceived 
(Roland and Moriarty, 1990). 
Technic of Operations Review (TOR) 



In 1987, D. A. Weaver developed the Technic of Operations Review (TOR) (Ferry, 1988). It was 
designed to uncover management oversights and omissions instead of hardware or operator 
problems. 
The four steps of a TOR analysis are state, trace, eliminate, and seek. During the state portion of the 
analysis, detailed information about the hazard is gathered. If the hazard is discovered as the result 
of an accident, a summary of the mishap report is reviewed. 
The trace portion uses a sheet displaying possible operational errors under eight categories: 

 Training includes all errors related to inadequate preparation of the employee. 
 Responsibility considers errors in the organizational requirements which may have 

contributed to the hazard. 
 Decision and direction looks at the lack of or inadequacy in the decision-making process 

which causes errors in the performance of the product or employee. 
 Supervision refers to errors due to problems with the direction of employee work. 
 Work groups problems can be traced to the interpersonal relationships within the group. 
 Control deals with errors related to inadequate safety precautions. 
 Personal traits can be traced to the individual’s personality and how it affects the individual’s 

job performance. 
 Management can be traced to poor managerial control. 

Under each category is a list of numbered operational errors in that group. (A complete copy of the 
TOR analysis materials can be obtained from The FPE Group, 3687 Mt. Diablo Road, Lafayette, 
CA 94549, who are the sole distributors of this analysis instrument.) 
To begin the analysis, a single number or prime error under one of the eight categories is chosen. 
Using the Challenger mishap, the prime number may be under category five, control: number 61, 
unsafe condition. 
Each subcategory number on the TOR sheet then points to other possible factors that may have 
contributed to the hazard or mishap. Possible factors that could have contributed in the Challenger 
accident include: 
65. Deficient inspection, report, or maintenance (main category: control). 
36. Failure to investigate and to apply the lessons of similar mishaps (main category: decision and 
direction). 
43. Unsafe act; failure to correct before the accident occurred (main category: supervision). 
86. Accountability; failure to develop appraisal and measurement of key goals and objectives (main 
category: management). 
These factors are then discussed by the group. Those found to have contributed to the accident can 
be further broken down until all the causative factors have been identified. 
When the trace portion of the analysis is finished, the ‘‘eliminate’’ step begins. Sometimes the trace 
step can identify a large number of contributing factors, a number often overwhelming to the group 
evaluating the hazard. Therefore, the eliminate step is used to discuss each contributing factor and 
evaluate its merit to the process. 
The final step, ‘‘seek,’’ looks for possible actions that need to be taken to correct the problem. These 
solutions should then be implemented. 
Technique for Human Error Rate Prediction (THERP) 
Swain and Rook developed Technique for Human Error Rate Prediction (THERP) in 1961 to 
quantify human error rates due to problems of equipment unreliability, operational procedures, and 



any other system characteristic that could influence human behavior (Malasky, 1982). THERP is an 
iterative process consisting of five steps executed in any order: 

 Determine system failure modes to be evaluated. 
 Identify the significant human operations required and their relationship( s) to system 

operation and system output. 
 Estimate error rates for each human operation or group of operations that are pertinent to 

the evaluation. 
 Determine the effect of human error on the system and its outputs. 
 Modify system inputs or the character of the system itself to reduce the failure rate (Malasky, 

1982, p. 257). 
THERP is usually modeled using a probability tree. Each branch represents a task analysis showing 
the flow of task behaviors and other associations. A probability is assigned based on the event’s 
occurrence or nonoccurrence. 
Failure Mode and Effects Analysis (FMEA) 
A Failure Mode and Effects Analysis (FMEA) is a sequential analysis and evaluation of the kinds of 
failures that could happen and their likely effects, expressed in terms of maximum potential loss. 
The technique is used as a predictive model and forms part of an overall risk assessment study. This 
analysis is described completely in the MIL-STD-1629A. The FMEA is most useful in system hazard 
analysis for highlighting critical components (Ridley, 1994). 
In this method of analysis, the constituent major assemblies of the product to be analyzed are listed. 
Next, each assembly is broken into subassemblies and components. Each component is then studied 
to determine how it could malfunction and cause downstream effects. Effects might result on other 
components, and then on higher-level subassemblies, assemblies, and the entire product. 
Failure rates for each item are determined and listed. The calculations are used to determine how 
long a piece of hardware is expected to operate for a specific length of time. It is the best and principal 
means of determining where components and designs must be improved to increase the operational 
life of a product. In addition, it is used to analyze how frequently and when parts must be replaced 
if a failure, possibly related to safety, must be avoided (Hammer, 1989). 
The FMEA is limited to determination of all causes and effects, hazardous or not. Furthermore, the 
FMEA does very little to analyze problems arising from operator errors or hazardous characteristics 
of equipment created by bad design or adverse environments. However, the FMEA is excellent for 
determining optimum points for improving and controlling product quality (Hammer, 1989). (An 
example of an FMEA for a bicycle can be found in figure 9-4.) 
Fault Hazard Analysis 
A FHA is an inductive method for finding dangers that result from single-fault events (Roland and 
Moriarty, 1990). It identifies hazards during the design phase. The investigator takes a detailed look 
at the proposal system to determine hazard modes, causes of hazards, and the adverse effects 
associated with the hazards. 



 
Basic FTA symbology. 
Fault Tree Analysis (FTA) 
The most widely used analytical technique, FTA, is a symbolic logic diagram graphically depicting 
the cause-and-effect relationships of a system (Ferry, 1988). 
The hierarchy of fault tree events can be classified as follows: 
1. Head event (top event): The event at the top of the tree that is to be analyzed 
2. Primary event: The main malfunction of the component 
3. Secondary event: The effect that is caused on another component, device, or outside condition 
4. Basic event: ‘‘An event that occurs at the element level and refers to the smallest subdivision of 
the analysis of the system’’ (Ferry, 1988, p. 153) 



 
A simple FTA. 
Using this basic hierarchy, an FTA is conducted using three steps. The first is the determination of 
the head event. Once the head event is set, primary and secondary events can be determined. The 
final step is the resolution of the relationship between the casual events and the head event using 
the terms AND and OR. 
An example of a simple FTA may help explain how AND and OR logic is used to define 
relationships. If an analysis is done on the failure of an electric light bulb, the following fault tree 
can be developed. The tree shows two OR gates. After the light fails, there are two possible 
alternatives. Either the bulb will burn out or there is a power failure. If there is a power failure, there 
are two possible outcomes: either the power has failed to come into the building or an internal 
circuit breaker has failed. 
On the other hand, if there is an AND gate, both outcomes must occur for the event to happen. If 
an AND gate was placed after the power failure, both a power company failure and an internal 
circuit failure must happen for the event to take place. 
There are limitations to this type of analysis. A specific knowledge of the design, construction, and 
the use of the product is necessary for successful completion of the FTA. In addition, FTA logic 
assumes that all events are either successes or failures. Many times such a concrete decision is not 
possible. 



Job Safety Analysis (JSA) 
Reasons for Conducting a JSA 
Job Safety Analysis (JSA) is an analytical tool that can improve a company’s overall performance by 
identifying and correcting undesirable events that could result in accidents, illnesses, injuries, and 
reduced quality and production. It is an employer/employee participation program in which job 
activities are observed; divided into individual steps; discussed; and recorded with the intent to 
identify, eliminate, or control undesirable events. 
 
JSA effectively accomplishes this goal because it operates at a very basic level. It reviews each job and 
breaks it down into an orderly series of smaller tasks. After these tasks have been determined, the 
same routine of observation, discussion, and recording is repeated, this time focusing on events 
which could have a negative impact on each step in the task. Once potential undesirable events are 
recognized, the process is repeated for a third time and corrective actions are identified. 
Conducting a JSA can be a valuable learning experience for both new and experienced employees. 
Not only does it help them understand their jobs better, but it also familiarizes them with potential 
hazards and involves them in developing accident prevention procedures. 
Workers are more likely to follow procedures if they have a voice in planning. Finally, the JSA process 
causes employees to think about safety and how it relates to their jobs. 
Who Should Conduct JSAs? 
The responsibility for the development of a JSA lies with first line supervision. These individuals 
have firsthand knowledge of the process, its potential hazards, and the need for instituting corrective 
actions at each step. This also provides the interaction with hourly employees necessary to complete 
the JSA. Initially, first-line supervisors must receive training in hazard recognition and procedures 
necessary to perform a JSA. This training will give them the knowledge necessary to explain the JSA 
to employees, what it is expected to accomplish, how it is conducted, and what their part will be in 
the program. 
A well-organized and maintained JSA program can have a very beneficial effect on accident 
prevention, improved production, and product quality. Responsibility for this program, as with any 
other program, must start at the top and be conveyed to all employees. 
Procedures and Various Methods Used to Perform JSAs 
A JSA is a procedure used to review job methods and uncover hazards that  

 may have been overlooked in the layout of the plant or building and in the design of the 
machinery, equipment, tools, workstations, and processes 

 may have developed after production started, or 
 may have resulted from changes in work procedures or personnel. 

The principal benefits of a JSA include 
 giving individual training in safe, efficient procedures 
 making employee safety contracts 
 instructing the new person on the job 
 preparing for planned safety observation 
 giving prejob instruction on irregular jobs 
 reviewing job procedures after accidents occur, and 
 studying jobs for work-methods improvements 



A JSA can be performed using three basic steps, but a careful selection of the job to be analyzed is 
an important preliminary step. 
Various Methods for Performing JSAs 
There are three basic methods for conducting JSAs. The direct observation method uses 
observational interviews to determine the job steps and hazards encountered. A second way to 
perform a JSA is using the discussion method. This method is typically used for jobs or tasks that 
are performed infrequently. It involves pulling together individuals who have done the job and 
letting them brainstorm regarding the steps and hazards. The third way to perform a JSA is called 
the recall-and-check method. This method is typically used when a process is ongoing and people 
can’t get together. Everyone participating in this process writes down ideas about the steps and 
hazards involved in the job. Information from these individuals is compiled and a composite list is 
sent to each participant. Each person can then revise the list until consensus is achieved. The 
following list gives the three basic approaches used to determine how to perform a specific JSA. 

 By a specific machine or piece of equipment (for example: lathe) 
 By a specific type of job (for example: machining) 
 By a specific occupation (for example: machinist) 

 
Selecting the Job 
A job is a sequence of separate steps or activities that together accomplish a work goal. Jobs suitable 
for a JSA are those a line supervisor chooses; jobs are not selected at random. Those with a poor 
work accident history or high associated costs are analyzed first to yield the quickest possible results. 
In selecting jobs to be analyzed and establishing the order of analysis, top supervision is guided by 
the following factors: 

 Frequency of accidents. A job repeatedly producing accidents is a candidate for a JSA. The 
greater the number of accidents associated with the job, the greater its priority claim for a 
JSA. 

 Rate of disabling injuries. Every job having a history of disabling injuries should have a JSA 
performed. Subsequent injuries prove that preventive action taken prior to their occurrence 
has not been successful. 

 Severity potential. Some jobs may not have a history of accidents but have the potential for 
causing severe injuries. The more severe the injury, the higher the priority for a JSA. 

 New jobs. Changed equipment or processes obviously have no history of accidents, but the 
accident potential may not be understood. 

A JSA should be conducted for each new job. Analysis should not be delayed until an accident or 
near miss occurs. After the job has been selected, the three basic steps in conducting a JSA are 

 Breaking the job down into its component steps 
 Identifying the hazards and potential accidents 
 Developing solutions 

 
1. Breaking the job down into its component steps. Before the search for hazards can be started, a 
job should be broken down into a sequence of steps, each describing what is to be done. There are 
two common errors to avoid in this process: 
a. making the job breakdown too detailed so that an unnecessarily large number of steps results, and 
b. making the job breakdown so general that the basic steps are not recorded. 



To perform a job breakdown, use the following steps. 
 Select the right worker to observe. Select an experienced, capable, and cooperative person 

who is willing to share ideas. 
 Observe the employee performing the job. 
 Completely describe each step. Each step should tell what is done, not how it is done. 
 Number the job steps consecutively. 
 Watch the operator perform the job a number of times until you are sure that all the steps 

have been noted. 
 Check the list of steps with the person observed to obtain agreement on how the job is 

performed and the sequence of the steps. 
2. Identifying hazards and potential accidents. The purpose of a JSA is to identify all hazards, both 
those produced by the environment and those connected with the job procedure. Each step must 
be made safer and more efficient. Close observation and knowledge of the particular job are required 
for the JSA to be effective. The job observation should be repeated until all hazards and potential 
accidents have been identified. 
3. Developing solutions. The final step in a JSA is to develop a safe job procedure to prevent the 
occurrence of accidents. The principal types of solutions are as follows: 

 find a new way of doing the job 
 change the physical conditions that create the hazards 
 change the work procedure and/or 
 reduce the frequency of the job 

 
 



 
Job Safety Analysis Worksheet. 
Completing the JSA 
After the worksheet is complete, the data compiled is transferred to the actual JSA form. Once it is 
entered and verified, obtain signature approval for the JSA from an upper-level manager. 
Once the JSA is completed, it is discussed with employees performing the job. Any necessary safety 
procedures or equipment required to perform the job is reviewed with employees. In addition, a 
copy of the JSA is available for employees to use when they perform the job—particularly for jobs not 
done on a regular basis. No job is static; JSAs are reviewed on a regular basis and any necessary 
changes are made. 
Effectively Using a JSA in Loss Prevention 
The major benefits of a JSA come after its completion. Supervisors can learn more about the jobs 
they supervise and can use JSAs for training new employees. JSAs provide a list of steps needed to 
perform the job and identify the procedures and equipment needed to do it safely. Employees can 
use JSAs for improved safety knowledge and as reviews before performing unfamiliar jobs. 



Supervisors occasionally observe employees as they perform the jobs for which the analysis was 
developed. If any procedural deviations are observed, the supervisor alerts the employee and reviews 
the job operation. 
JSAs should be reevaluated following any accident. If the accident is a result of an employee failing 
to follow JSA procedures, the fact is discussed with everyone doing the job. It can be made clear the 
accident would not have occurred had the JSA procedures been followed. If the JSA is revised 
following an accident, these revisions are brought to the employees’ attention. 
An Example 
Performing JSAs is a complex process. To better understand the importance of this analysis tool, the 
figure below shows a completed JSA for hydraulic line replacement. Please note accident categories 
described in the potential hazards section. These potential hazards will aid in determining what 
safety measures and personal protective equipment are necessary for a given job. 
Accident Investigation 
However, it is important to note that the accident investigation is a form of system safety analysis. 
During the deployment phase, accidents may occur and the findings of the investigation may result 
in a redesign, retrofit, and/or recall of the product or system. 
Accident Types 
The following discussion of accident types assists in determining the potential hazards for the job 
safety analysis. 
1. Struck-by. A person is forcefully struck by an object. 
2. Struck-against. A person forcefully strikes an object. 
3. Contact-by. Contact by a substance or material that is by its very nature harmful and causes injury. 
4. Contact-with. A person comes in contact with a harmful material. 
5. Caught-on. A person or part of the person’s clothing or equipment is caught on an object that is 
either moving or stationary. 
6. Caught-in. A person or part of the person is trapped, stuck, or otherwise caught in an opening or 
enclosure. 
7. Caught-between. A person is crushed, pinched, or caught between either a moving object and a 
stationary object or between two moving objects. 
 
 
 
 
 
JSA for a hydraulic line replacement. 



 



 
 



 
 
8. Foot-level-fall. A person slips, trips, and/or falls to the surface the person is standing or walking 
on. 
9. Fall-to-below. A person slips, trips, and/or falls to a level below the one the person was walking or 
standing on. 
10. Overexertion. The person performs a task beyond his physical capabilities, resulting in sprain or 
strain injuries. 
11. Exposure. Employee injury results from her close proximity to harmful environmental 
conditions in the workplace. 


