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Essential in safety and security thinking is 

the ‘barrier’ approach

• Barriers are used as a concept to avoid or mitigate accidents 
and disasters in many models, e.g. Swiss cheese model, 
bowtie model, accident causation model, etc.

• But what is the model behind barrier thinking?



Preliminary: definition

• An incident can be defined as an undesired specific 

event, or sequence of events, that could have resulted

in loss.

• An accident can be defined as an undesired specific 

event, or sequence of events, that has resulted in loss.

(more potential consequences   more and/or better barriers!)



Physical description of risk –

the Risk Trias in another way

Some basic notions of risk components:

• By definition the target can be represented by: a human, the 
environment, a natural monument, a process in a company, a 
company, the brand image, etc.

• A threat is the potential of a hazard to cause damage. 

• A threat can be intentional, then it is always a human threat 
related to the field of security, or it can be accidental or by 
coincidence. A threat is the direct consequence which arises by 
its link with the hazard; if the threat is non-intentional, it is 
subordinated to the law of probability.



Physical risk model



Constitutive elements of risk – prevention 

and/or protection barrier



Static model of an accident

(time scale is not included)



Dynamic model of an accident

(time scale is included) – successive incidents



Accident due to successive incidents

We observe four zones:

• At time zero the protective/preventive barrier is fulfilling its 
purpose and prevents any threats to reach the target.

• Small incidents happened with time having the consequence to 
decrease the protective/preventive level or efficiency of the 
barrier. It is the first observable signs being precursors for a 
future accident.

• As time continues, the degradation of the barrier is now sufficient 
for the hazard (its threats) to reach the target. We speak now 
about an accident!

• Finally the consequences of the accident are losses and damages. 



Dynamic model of an accident

(time scale is included) – changes of situation



Accident due to change of situation

Again four zones are observed:

• At time zero the protective/preventive barrier is fulfilling its 
purpose and prevents any threats to reach the target.

• The target begins to grow with time (it is rarely that the barrier 
shrinks with time) but the barrier is still sufficient.

• As time continues, the target is now larger than what could 
protect the barrier. Threats can now reach the target. We speak 
now of an accident!

• Finally the consequences of the accident are losses and damages. 



Accident causes?

A small experiment:

1. Think of an accident you know from first hand,

with injured people (no accidents involving children, elderly people and
sportsmen) (preferably an occupational accident)

2. Write down the facts of the accident you have chosen in about four to
five lines (no detailed description) – just basic facts and degree of injury. 

3. Try to determine the root cause (deeper cause) of the accident (not the 
immediate cause!), so ask yourself a number of ‘why’ questions; 

4. Is the root cause (a) unsafe act of the victim himself or somebody else, 
(b) due to organisational issues (bad/non-existing procedures, etc.), or 
(c) another cause (e.g. technological failure, nature-related disaster)?

3. Question: could anything have been done some time ago that would
have prevented the accident? (Yes or No?)



The importance of humans



Human Factors a very large concept

Installations: 
Humans operate installations
Humans design and construct installations

Processes:
Humans perform process operations
Humans develop processes operations

Procedures/Instructions
Humans execute and follow instructions
Humans draw up the instructions

Organisations
Humans work inside organisations 

Humans draw up organisations 
Humans

Humans work together
Humans do the supervision on other humans

…



Types of human error

- Failures of expertise: error occurs because a predefined plan 
is implemented inappropriately

- Failures from a lack of expertise: error occurs because an 
individual has to develop an action plan based on the current 
inadequate level of knowledge

OR

- Skill-based behaviour errors: refers to those actions that are 
determined by an individual’s stored patterns of behaviour 
such that the individual responds to signals automatically

- Rule-based behaviour errors: refers to those actions that 
take place under familiar circumstances using stored or 
accessible rules

- Knowledge-based behaviour errors: refers to those actions 
that are taken by an individual based on high-level problem 
solving, cognitive processes



Human error recovery actions

Four types of human errors which are actually recoverable 
before an accident occurs:

1. Internal recovery: individual realizes he/she has made an error 
and takes the necessary corrective actions

2. External recovery: individual has made an error and working 
system creates a signal/alarm that prompts the same or another 
individual to take the necessary corrective actions

3. Independent human recovery: a second individual has monitored 
the actions of an individual and identifies that an error has 
occured, and takes the necessary corrective actions

4. System recovery: an individual has made an error, and the 
system automatically corrects the mistake



Violation errors

= deliberate actions to break an operational rule or procedure 

(not necessarily with an intend to cause damage)

Classification:

- Routine violations: situations where it has become custom and 
practice for employees to carry out work activities in ways that are 
different from those defined in the organisation’s operating 
procedures and guidelines

- Situational violations: situations where procedures and/or 
guidelines are disregarded owing to the current conditions under 
which the work activities must be carried out

- Exceptional violations: are uncommon and occur when something 
unusual has happened in a process such as an emergency



Human 

failures

Errors

Skill-based errors

Routine

Knowledge-based 
Mistakes

Rule-based Mistakes

Lapses of memory

Slips of action

Situational

Mistakes

Violations

Exeptional

Categories of Human Failures



HF’s and Process Safety Protection Layers

Proces 
Design

Process Alarms , Basic Controls, Operator Monitoring

Critical Alarms - Operator Supervision - Manual intervention

Automatic Action – Safety Interlock System – Emergency Shutdown

Physical Protection: Relief devices: Process Safety Valve- Bursting Plate

Physical Protection: Dikes 

Plant Emergency Response

Community Emergency Response

Training 

Instructions

Alarm 
Engineering

Alarm 
Engineering

Ergonomical

Design

Training 

Instructions

Training 

Instructions

Training 

Instructions
Human Factor

Engineering

Shift 
Management

Optimal 
Staffing



Safety culture and safety climate

• An organizational culture is 

‘a pattern of shared basic assumptions learned by a group as

it solves its problems of external adaptation and internal 

integration, which has worked well enough to be considered 

valid and, therefore, to be taught to new members as the 

correct way to perceive, think, and feel in relation to those 

problems’.

• An organizational climate can be thought of as 

‘the product of some of the underlying assumptions and 

hence, it is the way in which a company’s culture is visible 

for the outside world’. 



Importance of safety culture:

Case study: BP Texas

From the Investigation Report “Refinery Explosion and Fire (15 
killed, 180 injured) of the CSB on the disaster of 23/03/2005 at BP 
in Texas City:

• BP Group lacked focus on controlling major hazard risk. BP 
management paid attention to, measured, and rewarded 
personal safety rather than process safety.

• BP did not effectively assess and control the risks of major 
hazards at Texas City. In the events leading up to the incident, 
managers and operators lacked an understanding of major 
hazard risk: (….) .

• BP Group’s 2004 Internal Audit report found that business unit 
managers’ risk management processes did not understand or 
control major hazards, nor were these processes used to drive 
priorities or allocate resources. Moreover, BP business unit 
managers had poor competency in risk and hazard 
management.



From “The report of BP U.S. Refineries Independent Safety Review 
Panel (well-known as the “Baker Report”) 

• BP has emphasized personal safety in recent years and has 
achieved significant improvement in personal safety performance, 
but BP did not emphasize process safety. BP mistakenly 
interpreted improving personal injury rates as an indication of 
acceptable process safety performance at its U.S. refineries. BP’s 
reliance on this data, combined with an inadequate process safety 
understanding, created a false sense of confidence that BP was 
properly addressing process safety risks.

• While some refineries are far more effective than others in 
promoting process safety, significant process safety culture 
issues exist at all five U.S. refineries, not just Texas City. 
Although the five refineries do not share a unified process safety 
culture, each exhibits some similar weaknesses. The Panel found 
instances of a lack of operating discipline, toleration of serious 
deviations from safe operating practices, and apparent 
complacency toward serious process safety risks at each refinery.

Importance of safety culture:

Case study: BP Texas



Basic/elementar indicators for 

a safety culture:

• Commitment at all levels

• Safety and health are treated as an investment not a cost

• Safety and health is part of continuous improvement

• Training and information is provided for everyone

• A system for workplace analysis and hazard prevention and 
control is in place

• The environment in which people work is blame free

• The organisation celebrates successes



The P2T model (see also Lecture 2) revisited –

observable part of safety culture



The TEAM model of Safety Culture 

(Egg model)



How to achieve a safety culture?

(i) PDCA applied to risk management



How to achieve a safety culture?

(ii) IDEAL S&S model



But HOW can the TEAM (Egg) model and the 

IDEAL S&S model be implemented? 

 Safety performance management!

• Management indicators and objectives are used to influence 
and continuously optimize the company’s safety and security 
culture (long-term approach), 

• whereas operational indicators and objectives lead to 
constant organizational safety and security climate assessment 
and improvement (short-term approach). 

• Don’t forget the PROCESS Indicators!

• Indicators and objectives themselves should be continuously 
planned, implemented, checked, and adapted (if necessary) 
according to the Deming wheel of improvement.



Performance Management Science

PM1.  PM in theory (strategic level)

PM2.  PM in practice (operational level)

PM3.  Conclusions and recommendations   



PM1. PM in theory (strategic level)

• Continuous improvement (PDCA)?

• Change management? (a.o. Lean mgt)

• Competence management?

• Knowledge management?

• SHESQ Management?

• Performance Management?

• Respect management?

Mgt. methods to strive for excellence?



PM in a management context

• Safety Change Management

• Pro-active and Re-active Safety Management

• Safety Performance Management

The Safety Management System and PDCA cycle

PLAN

DO

CHECK

ACT

Safety Change Management

Pro-active Safety ManagementRe-active Safety Management

Safety Performance Management



PM in a management context

PLAN

DO

CHECK

ACT

Safety Change Management

Pro-active Safety ManagementRe-active Safety Management

Safety Performance Management

1. Leadership
2. Safe work practices
3. Emergency preparedness and 
business continuity planning

4. Risk assessments
5. Training and eduction
6. Communication
7. Contractors and off-the-job safety

8. Inspection, maintenance, audits, 
monitoring
9. Accident/incident investigations, 
system evaluation

10. Rules, permits, Human Factor safety
(+ 5. Training and education)
(+ 6. Communication)



Optimization of Safety and Health 

via Performance Management
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TechnologyProcedures

Adjustable  
building block of the 

organisational culture: 
People, Procedures, or 
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PM and Total Respect Management

3 domains of Respect management:

●Leadership – Respect 
●Management – Risk 
●Excellence – Result 

7 domains of excellence:

●Productivity
●Efficiency
●Effectivity
●Ergonomics
●Ecology
●Safety (& Security)
●Quality



• Respect domains:

In search for business (/safety) excellence



Excellence domain 1:

QUALITY:

Quality is the level of Variability in a result

Cfr. football player able to shoot the ball  

always in the same location. 



Excellence domain 2:

SAFETY (& SECURITY):

Safety (&Security) is the level of protection against Damage or Loss!

Cfr. football player not hurting himself or not being hurt by other     

players. (cfr. also: risking versus taking risks)



Excellence domain 3:

EFFECTIVENESS:

Effectiveness is the level in which a result satisfies an expectation

Cfr. football player always kicking the ball so that it ends up in the  

desired location.



Excellence domain 4:

EFFICIENCY:

Efficiency is the level in which means are

required to reach a desired result

Cfr. Football player needing a minimum of opportunity to be able to  

score. 



Excellence domain 5:

PRODUCTIVITY:

Productivity is the level in which a result can be achieved and 

repeated

Cfr. football player who is able to force a scoring opportunity  

regularly.



Excellence domain 6:

ERGONOMICS:

Ergonomics is the level in which a solution, 

method, product or service is easy in its use 

and in which this can be maintained

Cfr. football player doesn’t lose too much energy every time

he forces an opportunity.



Excellence domain 7:

ECOLOGY:

Ecology is the level in which a solution, method, product or service

is acceptable and thus can be maintained (from the ‘acceptability’ 

point-of-view)

Cfr. football player who is well respected by his colleagues

(co-players as well as competitors) and the public, and thus 

scoring does not lead to controverse or riots.



Creating value: Excellence as a result: Focus on 

every of the 7 domains leads to the ‘AND’ story

EFFECTIVENESS



Continuous improvement: Excellence as a 

Process

Knowledge
(+ aptitudes)

Is your 

knowledge 

sufficient?

No

Feedback 
What  did you 

learn?

Anchor new knowledge 

and aptitudes!

Attitude
Reality

Analysis:

What made you obtain a 

non-satisfying result?

No

Are results 

satisfactory

Action

Results

Yes

Yes Analysis:

What made you obtain a satisfying 

result?

Search for knowledge 

and aptitudes



Basic requirements for excellence 

created by  Total Respect Management 

• Improve the perception of reality of every member of an 
organization, and this way make better (individual and 
group) decisions

• Organizational alignment

• Developing the “Respect culture” within the organization 
(we are evolving from a ‘risk society’ (Beck, 1986) towards 
a ‘respect society’)

• Thinking ‘sustainable’ and ‘integral’

• Thinking in “AND” terms



What did we learn about PM in theory?

● PM is an essential tool to achieve and to re-/maintain excellence
● PM is part of the principles of a learning organization, together

with knowledge mgt and competence mgt

● PM should be used as part of continuous improvement (PDCA), 

together with safety mgt and Change mgt
● PM regarding H&S should cover all H&S domains
● PM leads to an improved safety climate and –culture

● PM requires pro-active and re-active indicators
● PM requires indicators for type I and II risks
● PM indicators should be operational (ST) and strategic (LT)

● PM reflects ‘Respect Management’, if all excellence domains are

covered (Productivity, Efficiency, Effectiveness, Safety, Quality, 
Ecology, Ergonomics)



PM2.  PM in practice (operational level)?

• Management indicator (pro-active): 
- tells you what to do to increase performance dramatically
- answers the question “with what means?”
- indicates whether the conditions are present to achieve

certain goals

• Process indicator (pro-active): 
- tells you what to do
- answers the question “How?”
- indicates whether a predefined goal is achievable, and 

whether
the efforts to this end, are carried out according to plan 

• Result indicator (re-active): 
- tells you how you have done in a perspective
- answers the question “What?”
- indicates what was achieved and whether a predefined

target/goal was reached 



Some examples

• Management (Respect) indicator:
- % of turnover used for safety
- % of company strategic goals related to health and safety
- % of Service Level Agreements following safety requirements
- # mgt reviews carried out / # mgt reviews planned

• Process (Risk) indicator: 
- # incident analyses / # incidents
- # implemented improvement suggestions / year
- % processes audited externally
- % examinations carried out according to plan (time schedule)
- number of safety speeches per year

• Result indicator:
- LTIR

- Number of employees resigning per year
- number of first aids of contractors
- yearly insurance premium for damages



How to display/present adequately PM results 

for taking decisions?



Think before inventing/determining

indicators!

What is the perspective? (Final 
result, Internal customers, etc.)
Frame the indicator.

Formulate a “Key Performance 
Question”.

Answer the question why this 
particular indicator is important.

Formulate indicators ‘SMART’:
Specific, Measurable, Achievable, 
Realistic, Timely. 



SMART performance indicators

• Indicators should be ‘SMART’:

– (i) Specific and clearly defined; 

– (ii) Measurable so that one can check on a regular basis how 
the indicator is performing; 

– (iii) Achievable so that each indicator provides a target that 
is stretching but not so extreme that it is no longer 
motivational (the indicator needs to have sufficient support); 

– (iv) Relevant to the organization and what it is aiming to 
achieve;

– (v) Time bound in terms of (realistic) deadlines or timing for 
when each indicator will be achieved. 



Required information per indicator (i)

General information

Short name Unique codified name of indicator.

Long name Detailed name of indicator.

Description 

and purpose

The indicator measures what, and what doesn’t it 

measure (what would there possibly be confusion about)? 

Source Who issued this indicator?

References Available reference document(s) concerning the indicator.

Nature Qualitative, semi-quantitative, or quantitative.

Risk domains 

covered

Depending on the needs and the management systems 

implemented, a myriad of risk domains can be covered. 

For example, environment risks, health and safety risks, 

security risks, operational risks, process risks, 

occupational risks, quality risks, ethical risks, etc., or any 

combinations thereof.  Remark that a unique indicator 

may be more or less relevant for several domains.



Required information per indicator (ii)

Technical information

Formula and 

unit

With what formula was the indicator value calculated (if 

applicable)? 

Target value Target value (to reach a predefined performance).

Minimal and 

maximal 

values

Describe the minima land maximal limit values within which 

the indicator value may be considered as ‘acceptable’. If the 

indicator value is out of these limit values, actions need to be 

taken. 

Input data 

required

Information required to implement the formula described 

above (that led to the calculation of the indicator).

Frequency of 

measurement

What is the frequency with which this indicator should be 

measured (the periodicity of monitoring will influence on the 

level of resources required)?

Related 

indicators

Indicators are part of a ‘network of indicators’ monitoring 

different system components. The relationship(s) between the 

indicators should be mapped and a list of additional indicators 

providing extra information on the indicator under 

consideration should be drafted. 



Required information per indicator (iii)

Organizational information

Indicator 

reference person

or owner

A reference person in the organization should be affected to each 

indicator. This person will be responsible for the quality of the whole 

process from data and information collection to interpretation and 

communication of the results. 

Data provider(s)

or registrator(s)

Person(s) need to be appointed to collect and deliver the required 

data/information (necessary input data).

Interpretation 

procedure

Person(s) need to be identified who are capable of, and who have the 

competence and the authority to, correctly interpreting the measured 

indicator value, and to translate this value into knowledge and insights. 

Communication 

procedure

Person(s) within and outside the organization that should be informed 

about the indicator results, are to be identified.  The method of 

communicating the results, is to be determined.

Relevance 

assessment 

procedure

The relevance of any indicator should be questioned at regular time 

intervals and according to a pre-defined procedure. 

IT-information

Software

availability

Existing software that improves the use of the indicator or that makes it 

more easy, is listed. 

Adequacy with 

existing/local 

information 

system

The configuration of existing software may facilitate the input of collected 

data, or it may complicate this process. This fact should be taken into 

account beforehand. 



What did we learn about PM in practice? 

● Short-term PIs should be treated differently from long-term PIs, and   

you need both ST and LT indicators!

● There should be PIs for the different types of risks
● Ideally, there should be PIs for positive as well as negative outcomes
● There should be PIs on an individual level and on an organisational 

level
● There should be mgt. ind., process ind., and result ind.

● PIs can be developed within all domains and within all industries

● PIs can be expressed quantitative as well as qualitative, both are 

important - collect as much info as needed, but as few as possible

● PIs’ results cannot be presented on one single figure; several figures 

are needed and should be made and interpreted

● trial-and-error: PM needs time! (story of chickens)



PM3. Conclusions and recommendations for 

Performance

• Different risk dimensions: safety, health, environment, 
security, ethics, etc.

• + and – risks

• Type I, II risks

• Mgt, process, operational indicators

• Leading, lagging indicators



PM3. Conclusions and recommendations for 

Performance Management Science

Some basic questions for every indicator
● Why do I want to measure with this indicator?
● What is the purpose of measuring it (perspective)? Is it important?
● Do I have a benchmark for this indicator? 
● What would be the objective for the indicator? Is it realistic? 
● How do I measure this indicator best: qualitative or quantitative? 

Why?
● Do I have a clear view of the indicator type?
● Can I gather all the data relatively easily? 
● Can I process the data easily/adequately?
● Is the indicator Specific?
● Is the indicator Measurable?
● Is the indicator Achievable?
● Is the indicator Realistic?
● Is the indicator Timely? 
● Is the indicator linked to another indicator? If yes, is it still relevant?
● How will I present/display this indicator?
● How will I explain/”sell” this indicator to mgt/workforce?
● …



How to optimize an organization’s safety 

culture?

• A combination of 

(i) the TEAM model of safety culture,

(ii) the IDEAL S&S model, and

(iii) performance management 

leads to the gradual optimization of safety within any

organisation

• This should be framed with an adequate risk 

governance structure (see also Lecture 11)



Exercise regarding Performance Management

• Choose an industry: chemical industry, construction industry, 
production company,…

• Choose a company: large, medium, small

• Determine SAFETY or SECURITY mgt indicators, process ind. 
and result indicators for this company (think in SMART terms!)

• For one of the process indicators, draft an illustrative filled-in 
indicator-table



Systems thinking (Senge)

• Each measure needs a ‘reaction time’!

(HENCE: LT and ST instead of only ST)

• Items related to each other, are influenced by each other, and 
receive impact(s) from each other!

(HENCE: look at the whole instead of merely at the different 

parts of a system)

• Linear causality is in reality almost non-existent!

(HENCE: accidents result from a concurrence of circumstances, 

factors; do not take static pictures or snapshots, but detect 

change patterns (existence of feedback loops, not necessarily 

linear) with changes sometimes better looked at from a 

qualitative than from a quantitative viewpoint



Hence: systems thinking principles

• Reaction time or retardant effect

• Law of communicating vessels

• Non-linear causalities

• Long-term vision



HRT versus NAT

• Two theories of accidents in large scale technological systems with 
catastrophic potential: 

(i) High Reliability Theory (HRT)    

(ii) Normal Accident Theory (NAT)

• HRT: learn from operating and regulatory mistakes

• NAT: ‘interactive complexity’ and ‘tight coupling’ of risky systems: 
always there will be serious accidents



HRT versus NAT

• According to the HRT, four aspects lead to zero-accident safety: 
leadership that prioritizes safety objectives as an organizational 
goal, high levels of human and non-human redundancy, an 
organizational setting of high reliability with decentralized 
authority and a line level culture of reliability and training, and an 
approach to trial-and-error learning where organizations learn 
from (internal and external) experiences. 

• According to Normal Accident theorists (NAT) however, complex 
organizations may work hard to maintain safety and reliability, but 
despite all efforts major accidents will be a ‘normal’ result or 
an integral characteristic of the system. NAT theorists provide 
some causes for this: different individuals at different levels of an 
organization may hold conflicting goals, there may be important 
communication problems, the processes may not be fully 
understood by the employees, essential risk knowledge may have 
left the company with retirement, etc. 



NAT: two dimensions in organizations: 

‘interactions’ and ‘coupling’ 



HRO Principles

1. Targeted at disturbances

2. Reluctant for simplification

3. Sensitive towards implementation

4. Devoted to resiliency

5. Respectful for expertise



Preventing accidents: 

5 ‘Golden Rules’

Golden Rule 1:  

Top management fully realizes the importance of safety, and the 
needed accompanying investments in prevention. Safety is 
considered by top management as one of the domains leading to 
profits (hypothetical benefits). 

There needs to be alignment between top management and 
middle management.

If applied AT ANY TIME and CONSISTENTLY



Preventing accidents: 

5 ‘Golden Rules’

Golden Rule 2:  

Achieving the presence of collective mindfullness and risk-
awareness in an organization are essential for true safety.

If applied AT ANY TIME and CONSISTENTLY



Preventing accidents: 

5 ‘Golden Rules’

Golden Rule 3:  

Good/easy and correct communication and transparent and 
justified decision-making within an organization lead to more 
safety.

If applied AT ANY TIME and CONSISTENTLY



Preventing accidents: 

5 ‘Golden Rules’

Golden Rule 4:  

Human and non-human redundancies lead to more safety.

If applied AT ANY TIME and CONSISTENTLY



Preventing accidents: 

5 ‘Golden Rules’

Golden Rule 5:  

Human and technological maintenance are extremely important to 
prevent accidents.

If applied AT ANY TIME and CONSISTENTLY



Risk and reliability

Reliability engineering, as a part of risk engineering, is 

concerned with analysing the reliability, availability and 

maintainability (often abbreviated ‘RAM’) of a safety 

system. 

• The reliability of a component or of a system is the probability 
that it will perform a required function without failure under 
stated conditions for a stated period of time. 

• The availability of a repairable system is the fraction of time that 
it is able to perform a required function under stated conditions.

• The maintainability of a failed component or system is the 
probability that it is returned to its operable condition in a stated 
period of time under stated conditions and using prescribed 
procedures and resources.



Important concept from reliability theory:

Bathtub distribution



Accident reporting

• LTIFR = Number of lost-time injuries over the accounting 
period x 1,000,000 / Total number of hours worked in 
accounting period

• LTIIR = Number of lost-time injuries over the accounting 
period x 100 / Average number of employees in accounting 
period

• LTISR = Number of work days lost over the accounting period 
X 1,000,000 / Total number of hours worked in accounting 
period

• MTIFR = Number of medical treatment injuries over the 
accounting period x 1,000,000 / Total number of hours worked 
in accounting period

• TRIFR = Number of recordable injuries (fatalities + lost time 
injuries + medical treatment injuries + restricted work 
injuries) over the accounting period x 1,000,000 / Total 
number of hours worked in accounting period



Accident reporting

• FAR = Number of fatalities x 108 / total number of hours 
worked in accounting period



Interpretation LTIFR? 

LTIFR = 100 corresponds to:

• 1 employee (FTE – full time equivalent) out of 6 is victim of an
occupational accident per year

(600 employees  100 employees suffer an accident

every year if LTIFR = 100)

• 7 occupational accidents during an entire carreer (full time, 35 years) 
of one employee (hence, 1 occupational accident per 5 years per 
employee)

(occupational accident: at least one day off work!)



Interpretation LTISR?

LTISR = 1 corresponds to 1,5 days absence 

of every FTE employee per year



Exercises on accident reporting

1. An employee works at an organisation of 600 FTEs, 
with a LTIFR equal to 4. The employees have a 4-hour 
shift, and work 200 days/year. What is the expected 
number of LTI accidents per year?

2. A company of 1500 FTEs has a FAR equal to 5. FTE-
employees work 8 hours/day, 5 days/week, 48 
weeks/year. How many fatalities are to be expected 
per year?


