
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� INTRODUCTION 

The methods for analysing hazards in occupational safety and health 
management have improved over the years, with many theories on hazard 
analysis having been introduced. The approach of the various methods may be 
different but the ultimate objective is the same � to prevent occupational accident 
or incident from occurring. 
 
Once a hazard or a potential hazard is identified, it must be analysed to eliminate 
or reduce its risk(s). While various methods are available, the suitability of the 
application depends on the work activity. Different work process and activity 
requires different approaches. 
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LEARNING OUTCOMES 

By the end of this topic, you should be able to: 

1. Explain hazard analysis and its importance; 

2. Describe root cause analysis process;  

3. Briefly describe the three different types of causes in root cause 
analysis process; 

4. Describe  change analysis and the seven steps involved in it;  

5. Describe job hazard analysis and how it helps to ensure that work 
processes are safe; and 

6. Calculate risk assessment factor and cost justification factor. 
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 HAZARD ANALYSIS 

Hazards analysis is used in the workplace to identify potential hazards, with the 
objective of preventing accidents. The findings from the hazards identification 
process is the foundation of the decision on changes to the process, work 
procedure, material used and engineering intervention. This process also 
provides ways for proactive participation by employees and is a key motivation 
factor to the employees. 
 
Hazard analysis consists of a broad range of methods of application. Typically, 
hazards analysis involves activities that address occupational safety and health 
hazards that might potentially result in incident/accident at the workplace. The 
scope of analysis includes providing sufficient time to systematically examine the 
workplace for existing and potential hazards.  
 
Sometimes when the analysis is outside of your scope and capabilities, it is wiser 
to just appoint external parties to perform the analysis. You  may end up saving 
not only time, but cost as well. 
 

 

 ROOT CAUSE ANALYSIS 

When an accident occurs, it is typically not caused by one single factor but may 
be due to other contributory factors. Accidents normally happen due to a chain of 
events. To avoid the reoccurrence of a similar accident, we must identify the root 
cause of the accident, and then eliminate or control the cause. 
 
Root cause analysis is an information collecting method, after which the 
information is arranged systematically for easy analysis. This helps in developing 
evidences through the Domino effect. As a result, the relationship between direct 
and contributing cause can be easily visualised (Figure 5.1). 
 

5.2 

5.1 

What is the objective of conducting hazard analysis?

SELF-CHECK 5.1 
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Figure 5.1: The Domino effect in determining the root cause of accidents 

 
The root cause analysis is suitable when an accident occurred with many 
potential causes. It provides a step-by-step method for determining the root 
cause based on the chronology of events. The setback of this process is that it 
requires an experienced personnel that is familiar with the whole process. A new 
investigator may be slow to investigate an accident because he is not familiar 
with the methods used in root cause analysis. 
 
The root causes analysis process looks at three different types of causes as shown 
in Figure 5.2.  
 

 
Figure 5.2: Root cause analysis process 
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Figure 5.3 below shows  the five phases in the root cause analysis process. 
 

 
Figure 5.3:  Phases in the root cause analysis process 

 
Among the common methods used in root cause analysis include: 

� Events and Causal Factor Analysis; 

� Change Analysis; 

� Barrier Analysis; 

� Management Oversight and Risk Tree (MORT); 

� Human Performance Evaluation (HPE); and 

� Kepner-Tregoe Problem Solving and Decision Making. 
 
While modifications have been made on how to approach the root cause analysis 
process, the objective of this process has remained unchanged, that is to prevent 
the recurrence of similar accidents. 
 
To obtain positive result from root cause analysis, the analysis should not stop at 
simply identifying the direct, indirect and basic cause of an accident. Instead, 
changes need to be extended to include interaction of user, system, material, 
method and physical and social environment.  
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 CHANGE ANALYSIS 

Accidents occur due to unanticipated changes � various factors that deviate from 
the norms of process, practice or specification. Change analysis is an 
investigative method used in problem solving and in determining the cause of 
accidents. This analysis is based on comparing a situation that does not exhibit a 
problem to one that does. By doing so, one can identify changes or differences 
that may explain why a problem occurred.  
 
See Figure 5.4 below for the seven steps in change analysis. 
 

 
Figure 5.4: Steps in change analysis 

5.3 

(a) List the three types of causes in root cause analysis. 

(b) List the phases of root cause analysis. 

(c) By using the phases of root cause above, recommend the action 
plan to prevent /reduce the accident for the following case study. 

 
Case Study: An accident was reported by a technician on the injury due 
to a victim slipping on the slippery floor when walking in the 
workshop. Preliminary inspection found oil slicks on the floor, which is 
not something new to the workers. 
 

SELF-CHECK 5.2 
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Change analysis is used when a problem is difficult to understand. This 
systematic process is generally used where there is a single occurrence, whereby 
the focus is on the element/factor that changes. Analysis is conducted on the 
deviation between what is the actual problem against what is expected. The 
question usually asked in this method is: What is the activity/process that was 
done differently compared to the normal practice, resulting in the 
unexpected/undesired outcome (problem)?      
 
In change analysis, a summary is prepared by answering the 5Ws (what, where, 
who, why and when) and 1H (how) to a problem. The summary must indicate 
why the problem occurred, thus, leading to the root cause of the problem. This 
method is suitable to determine the root cause for a simple situation and it is not 
thorough enough for more complex situations. 
 

 

 JOB HAZARD ANALYSIS 

Job Hazard Analysis (JHA) is the most effective method in analysing workplace 
hazards. This analysis is also known as job safety analysis. This method analyses 
work process in detail by analysing the work process step-by-step to identify 
potential hazards along the way. Job hazard analysis is done to ensure that all 
work processes and activities are safe.   
 
It is typically carried out by a group of people familiar with the work process. 
There must also be a safety expert in the team to advice on hazard identification. 
Once the job hazards analysis is completed, the report must be reviewed by the 
team and the manager to ensure that the job hazard analysis is effective and able 
to meet the objective of accident prevention.  
 
The result of the analysis is then communicated to all employees involved in the 
work process. This is to ensure that employees are familiar with the work 
process, related hazards and what they could consider as protection from 
accidents. New employees must be trained so that they are familiar with the 
work process to avoid accidents due to lack of knowledge or training. 
 
See Figure 5.5 for the steps and components of job hazard analysis. 

5.4 

(a) What is change analysis? 

(b) Describe the seven steps in change analysis. 

SELF-CHECK 5.3 
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Figure 5.5: Steps and components of job hazard analysis 

 

 
 
 

(a) What is job hazard analysis?

(b) List the steps and components of job hazard analysis. 

(c) The picture below shows the steps in the grinding and casting 
process. Develop a job hazard analysis for this work process. 

 

 

SELF-CHECK 5.4 
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 RISK VS. COST 

In any workplace or work activity, there exist certain hazards that could cause 
injury or illness. Sometimes these hazards cannot be removed and the danger still 
exists. This means the possibility of an accident occurring is always there.  
 
Based on the Risk Tolerability Chart shown in Figure 5.6 below, it is important to 
quantify risk to a certain level for control purposes. It is difficult to gauge 
whether a risk is acceptable or not acceptable if the risk is not quantified. If the 
risk is unacceptable, is it only logical and economical for the risk to be fixed.  
 

 
Figure 5.6: The risk tolerability chart 

 
Risk may be interpreted and calculated as follows:. 
 

 
  
A consequence means the impact from an incident and the seriousness of the 
impact. Table 5.1 below shows examples of consequences. 

5.5 
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Table 5.1: Examples of consequences 

Consequence 

Description Score 

Death 10 

Multiple injury 8 

Very serious injury 6 

Serious iinjury or illness (Lost workday > 1 week) 4 

Other first aid injury or illness 2 

 
Exposure is the frequency one has been exposed to/come in contact with 
hazards.  See Table 5.2 below for a score table for exposure. 

 
Table 5.2: Scoring table for exposure 

Exposure 

Description Score 

Every hour of the day 10 

Every day 8 

Every week 6 

Every month 4 

Once a year 2 

 
Probability means the likelihood of a job causing the specified consequences. See 
Table 5.3 below for score table for probability. 
 

Table 5.3: Scoring table for probability 

Probability 

Description Score 

100% 10 

75% 8 

50% 6 

25% 4 

0% 2 
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We can obtain the risk assessment after we have obtained the scores for 
consequence, exposure and probability. The risk assessment factor can be 
calculated by multiplying the consequence, exposure and probability.  
 
Once the risk assessment factor is determined, we can then refer to the risk 
assessment factor table to determine the level of risk. See Table 5.4 below. 
 

Table 5.4: The risk assessment factor table for determining level of risk 

Risk Assessment Factor 

Score Risk Level 

801 � 1000 Highest risk 

601 � 800 Higher risk 

401 � 600 High risk 

201 � 400 Lower risk 

1 � 200 Lowest risk 

 
The risk assessment factor helps you determine the risk level acceptable to your 
organisation. If it is determined that the level of risk is high and nothing is done 
to control or eliminate the risk, you may end up spending more money, time and 
effort to fix it later on when accidents occur.  
 
However, sometimes it is not easy to decide if you should invest in controlling or 
eliminating hazards. It depends on the amount of money involved and the time 
and effort required. The following formula may be used to justify whether it is 
viable to control/eliminate a hazard: 
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Use the score table below (Table 5.5) to obtain your amount of fixing or removal: 
 

Table 5.5: Score table for amount of fixing or removal 

Amount of fixing or removal 

Description Score 

100% 10 

75% 8 

50% 6 

25% 4 

0% 2 

 
Use the score table below (Table 5.6) to determine the score for the cost of fixing 
or removal of a particular hazard. 
 

Table 5.6: Score table for cost of fixing or removal 

Cost of fixing or removal 

Description Score 

>$100,000 2 

>$50,000 4 

>$10,000 6 

>$1,000 8 

>$100 10 

 
Once you have obtained your justification score, you may then refer to the 
following table (Table 5.7) to determine your next course of action. 
 

Table 5.7: Cost justification factor  

Cost Justification Factor 

Score Risk Level 

81 � 100 Very definitely fix or remove 

61 � 80 Definitely fix or remove 

41 � 60 Fix 

21 � 40 Probably fix 

0 � 20 Do not fix 
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 COST AVOIDANCE 

Although you have determined the risk assessment and cost justification factor, 
the management of your organisation may not necessarily agree to invest in 
fixing the problem. This is normally due to the amount of money they would 
have to invest or that there is no budget allocated to fix the problem. 
 
To determine if it is more feasible to remove the root cause of the accident to 
prevent reoccurrence, comparison has to be made between the cost of investment 
and the hidden cost that will be borne by the management if an accident takes 
place. Accidents, particularly the serious ones, almost always result in higher 
direct and indirect costs of accidents, as compared to the cost of controlling or 
eliminating the hazard.   
 
Direct costs refer to costs incurred for medical and indemnity payments. 
Meanwhile, indirect costs refer to production time loss, accident investigation, 
spoiled product, unhappy customers, clean-up time, schedule delays, training 
new employees, overhead costs, legal fees and an increase in insurance costs. 
 
All these costs have to be considered prior to deciding on safety improvements. 
 

 
 

5.6 

What is the direct cost and indirect cost of an incident/accident? Briefly 
explain the difference between the two. 

SELF-CHECK 5.6 

(a) Explain the factors that determine risk assessment. How can the 
risk assessment factor be calculated? 

(b) Explain how you can justify if hazards should be fixed or 
removed.  

SELF-CHECK 5.5 
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� Hazard analysis is used to identify potential hazards to prevent accidents. 

� Root cause analysis enables us to determine the root cause of an accident, 
thus allowing us to control/eliminate that cause. 

� The three different types of causes are direct cause, indirect cause and basic 
cause. 

� Change analysis is an investigative method used in problem solving and in 
determining the cause of accidents, comparing a situation that does not 
exhibit a problem to one that does and consequently identifying changes or 
differences that may explain why a problem occurred.  

� Job Hazard Analysis (JHA) is the most effective method in analysing 
workplace hazards where work processes are analysed in detail to ensure 
that all work processes and activities are safe.   

� Risk Assessment Factor is calculated as follows: 

Risk assessment factor = Consequence � Exposure � Probability 

� Cost Justification Factor is calculated as follows: 

Cost justification factor = Amount of fixing or removal � Cost of fixing 
or removal 

 

 
Basic cause 

Change analysis 

Consequence 

Direct cause 

Exposure 

Hazard analysis 

Indirect cause  

Job hazard analysis 

Probability  

Root cause analysis 
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