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HISTORICAL DEVELOPMENT OF INDUSTRIAL SAFETY MANAGEMENT
Industrial Safety Management (ISM) could be traced to the period of Industrial Revolution. The Industrial Revolution was a period from 1750 to 1850 where changes in agriculture, manufacturing, mining, transportation, and technology had a profound effect on social, economic and cultural conditions of the times. It began in the United Kingdom, then subsequently spread throughout Western Europe, North America, Japan, and eventually the rest o the world (Anonymous, n.d.). However, Hoppit (2011) posited that Great Britain provided the legal and cultural foundations that enable entrepreneurs to pioneer the Industrial Revolution. According to Anonymous (n.d.) the key factors fostering this environment were;
i. the period of peace and stability which followed the unification of England and Scotland,

ii. no trade barrier between England and Scotland,
iii. the rule of law (respecting the sanctity of contractors),
iv. a straight forward legal system which allowed the formation of Joint Stock Companies (Corporations), and 
v. a free market (capitalism).
In the 18th century there began a transition in parts of Great Britain’s were previous manual labour and draft animal based economy towards machine based manufacturing. It started with the mechanization of the textile industries, the development of iron making techniques and the increase use of refined coal (Roger, 1999). Consequently, the critical manufacturing change that marks the Industrial Revolution is the production of interchangeable parts. Some of the machines used in the era of Industrial Revolution include;
i. Watt Steam Engine

ii. Spinning Mule

iii. Spinning Jenny

iv. Reverberatory Furnace

v. Savery Engine (the world first commercially useful steam engine)
vi. Newcomen’s Steam Powered Atmospheric Engine
vii. Lathe Machine

viii. Blast Furnace 

The introduction of machines change the process of production which brought various forms of risk in the process of production due to lack of experience in the use of these machines. According to Umunadi (2010), the industrial development of motors, conveyors, pumps and appliances came with risks that are inherent in their use. During the early introduction of machines to replace the domestic process, various forms of accidents occur which led to the lost of life and deformation of workers. The fatality rate was very high then. Golden (1967) in Umunadi (2010) opined that, in the United State of America (U.S.A.), industries pay a substantial bill each year for the treatment and cure of workmen disabled by on the job accidents. Moreso, in the United Kingdom, 256,930 accidents of which 479 were fatal was reported to the factory inspectorate in 1974 and that in the same year in Nigeria, 1,132 accidents and 11 fatalities were notified to the factory inspectorate while 804 accidents, 12 of which resulted in death were reported in 1975, due to the various accidents, risks, fatalities, death, lost of properties; and decline in organization’s repute, associated with industrialization. However, the sharp rise in accident cost that resulted from compensation laws and tighter employer’s liability initiated the modern concern with work safety and initiated the long term decline in work accidents and injuries, large firms in railroading, mining, manufacturing and elsewhere suddenly became interested in safety. Also, companies began to guard machines and power sources while machinery makers began to look for hidden danger at work, and to require that workers wear hard hats and safety glasses, they also set up safety departments run by engineers and safety committees that included both workers and managers. In 1913, companies founded the National Safety Council to pool information. Government agencies such as the Bureau of Mines and National Bureau of Standards provided scientific support while universities also researched safety problems for firms and industries (Aldrich, 1997).  Hence, safety education became crucial and important which lead to the introduction of Industrial Safety Management (ISM).

Industrial Safety Management (IMS) 
Safety is the act of been free from harm and danger. According to Umunadi (2010) it simply means being safe or completely free form dangerous situation or situations that can cause havoc, disaster, harm, injury and death. On the other hand, management is a social or international and economic process involving a sequence of co-ordinated events (planning, organizing, coordinating, and controlling) in order to use the available resources to achieve a desired goals in the fastest and most efficient way. From the foregoing, Industrial Safety Management (ISM) is all the steps taken by employers, employees, safety officers, supervisors, and government to ensure safe work or production process in industries which main objectives is to promote safety, practice among employers and employees and to reduce and eliminate risk in industries. 
Personnel in Industrial Safety Management


In the industries, three main personnel are involved in the production process. These are:
a. The employer: This is the owner of the company.

Responsibilities of the Employer

The employer (owner of the company) have various responsibilities for effective Industrial Safety Management (ISM) in order to prevent the occurrence of accident. Some of the responsibilities include the following:

i. Provision of a safe work environment for workers.

ii. Provision of Personal Protective Equipment (PPE) for workers and visitors
iii. Provision of the required facilities and machines for production.
iv. Provision of safety training for workers.

v. Ensure proper and constant maintenance of equipments and tools used during production.

vi. Provision of first aid facilities in the company.

vii. Ensure proper guard of moveable and dangerous parts of machines in the company.

viii. Enforced strictly safety rules and regulations

b. The Employees; This simply means the workers in the company

Responsibilities of the Employees

The responsibilities of the employees with respect to ISM include;

i. Employees must were PPE (such as safety shoes, hard hat, hand gloves, eye goggles) 

ii. Employees should keep their work environment clean and arrange tools properly.

iii. Employees should always adhere to the safety rules and regulation of the company.

iv. Employees should report to the supervisor when they noticed that the equipment and tools they are using is not safe for the job.

v. Employees should not used equipment and tools for another job outside what the are meant for.

vi. Employees should not eat while working in the plant. 

vii. Employees should report every accident to their supervisor.

c. The supervisor: This can be refer to as the foreman in the company.

Responsibilities of the supervisor 

i. Supervisor must ensure that before the days job begins every workers have being brief on the days job during pep talk and all hazard associated with the task are identified. 

ii. Supervisor make sure that all the equipment tools for the days job are in safe condition for used. 
iii. Supervisor ensure that workers are performing the task according to recommended procedures.

iv. Supervisor inform the management of the state of workers, equipment and tools.

v. Supervisor make sure that workers used the recommended materials and proportion during production.

The Safety Officer: This is an employee in an industry that is charged with the responsibilities of preventing accident.

Responsibilities of the Safety Officer 

i. Induction of all persons on site 

ii. Ensure adequate security on site

iii. Organized pep talk before the days job begins

iv. Organized site safety meetings

v. Record site safety statistics in safety statistics board. 
Goals of Industrial Safety Management (ISM)


The following are goals of ISM;

i. ISM helps to reduce and prevent accident.

ii. ISM helps to reduce unprecedented financial cost of compensation and treatment of disabled workers.

iii. ISM helps to improved the corporate image of the company.

iv. ISM helps to educate workers and employers on the best safety practice across the world. 

v. ISM helps to reduce heavy burden of insurance on the company.

vi. ISM helps to reduce injury, sickness and death caused by accident and exposure to hazardous substance.

ACCIDENT 

A work accident, workplace accident, occupational accident or accident at work is a discrete occurrence in the course of work which leads to physical or mental harm (European Commission 2001). Also, accident can be defined as an unplanned, unexpected, unforeseen event that causes injury to human body or no injury and property damage or no loss of property or both. However, we have reportable and non-reportable accident (Anonymous, n.d.). Reportable accident is when a person after an accident avails of first-aid and returns after 48 hours while non reportable accident is when a person avails of first aid after an accident and return to work immediately. 

Forms of Accident

We have various forms of accident. These include;
i. Caught in or between object 

ii. Caught in an object

iii. Caught between moving objects (except flying or falling objects) 

iv. Exposure to or contact with extreme temperature 

v. Contact with hot substance or object
vi. Contact with cold substances or objects.

vii. Exposure to cold (atmosphere/environment)

viii. Exposure to heat (atmosphere/environment)

ix. Exposure to or contact with electric current

x. Exposure to or contact with harmful substances or radiations

xi. Contact by inhalation, ingestion or absorption of harmful substances.

xii. Exposure to ionizing radiations

xiii. Falls of persons 

xiv. Falls of persons from heights 

xv. Fall of the person on the same level.

xvi. Fall of person into depth 

xvii. Strenuous movements

xviii. Overexertion in lifting objects

xix. Stepping on objects

xx. Struck by falling objects
Causes of Accident 


There are three components involved in any production process in an industry these are; according to Stephen (2006), all accident are caused, they are result of human error and they involved unsafe behaviour and unsafe condition or combination of both. Moreso, Umunadi (2010) posited that all accidents whether due to man or machine/materials can be broadly categorized under two causes namely unsafe act and unsafe condition.
Unsafe Act
This is any illegal action taken by employees in an industry that can cause accident. This type of behaviour are usually contrary to the company’s rules and regulation and acceptable standard safety practice.


Examples of Unsafe Act

Below are some examples of unsafe act;

i. Unauthorized operation or use of equipment 

ii. Use of defective tools and equipment

iii. Improper use of tools and equipment.

iv. Operating tools or equipments at unsafe speed

v. Poor house keeping (untidy work environment).

vi. Removing or by passing safety devices. 

vii. Riding hazardous moving equipment

viii. Failure to warn or signal as required.

ix. Standing in an unsafe place or taking an unsafe posture

x. Indulging in horseplay 

xi. Failure to wear PPE

xii. Improper dressing

xiii. Performing unauthorized procedures 

Unsafe Condition 

This is a hazardous physical condition or circumstance which could directly permit the occurrence of an accident. Also, it is an unsatisfactory physical condition existing in the workplace. 
Examples of Unsafe Condition 


Below are examples of unsafe condition;
i. Lack of adequate guards or safety devices 

ii. Lack of warning system

iii. Poor communication of hazard 

iv. Fire and explosion hazard 
v. Inadequate PPE

vi. Poor ventilation

vii. Protruding object hazard

viii. Close clearance and congestion hazards 

ix. Inadequate illumination 

x. Intense noise

xi. Defective tools and equipment

xii. Presence of dust, fumes, chemicals or toxic materials 

xiii. Unsafe floor surfaces

xiv. Unsafe piling, stacking and storing of materials 

xv. Improper disposal of waste 

xvi. Lack of first aid 

Classes of Accidents 


We have various classes of accidents. These includes 

i. Near miss

ii. Trivial

iii. Minor 

iv. Serious Fatal

Effect of Industrial Accident


Industrial accident have enormous effect on the employees, employer, and the nation economy.

Effect of Industrial Accident on the Employees (victims).

Some of the effect of industrial accident on the accident victim (employee(s)) include the following;
i. Physical pain experienced by the worker(s)

ii. Mental agony experienced by the worker(s)

iii. Disability

iv. Extra expenditures for services the worker(s) cannot longer render for himself.

v. Loss of life

vi. Loss of earning power

vii. Psychological trauma

viii. Lost of body organs or part due to accident.
Effects of Accident on the Employer


The effects of accident on the employer are as follows;

i. It kills the reputation of the company

ii. Damage of properties and equipments 

iii. It leads to increases in insurance levy of the company.

iv. Time loss

v. Unnecessary financial cost of settling hospital bills and compensation of accident victim(s)

Effects of Industrial Accident on the Nation 


It is a known fact that the major source of generating revenue in any nation is through tax collected from citizens and corporate bodies. However, industrial accident has great effect on the nation’s revenue. This is so because, when there is accident in the company, it will affect the company finance which will make them not to be able to settle their tax. Also, when workers loss their job due to accident, it will also affect the nations revenue because they are not expected to pay tax when they have no job.
Accident Investigation 


This is usually done when accident occurs in an industry, which is aimed at ascertaining the causes and impact of the accident in order to prevent its reoccurrence in future. 

Steps in Accident Investigation


Below are the various steps in accident investigation;

i. Take care of the accident victim(s)/worker(s).
ii. Interview the accident victim(s) worker(s).

iii. Interview those that witness the accident.

iv. Record in details the work area of the accident

v. Snap the scene of the accident with camera or sketch when camera cannot be reached.

vi. Draw a valid conclusion 

vii. Recommend best practice that will prevent the recurrence of a similar accident.

viii. Submit written report of the accident investigated. 

Accident Prevention and Protection


In this paper, we shall only treat fire related accident. According to Umunadi (2010) fire constitutes a great hazard both in the industry and at home. It has caused the loss of huge some of money and numerous irreparable damages to humans both physically and mentally.
Classes of Fire 

       There are six different classes of fire represented by the letters A,B,C,D E and F.

Class A: It involves ordinary combustible solids such as; wood, paper, cloth, plastics, rubber, coal, carbon based compound, etc.

Class B: It involves flammable and combustible liquids such as petrol, oil, paint, thinners, kerosene, alcohol, etc.
Class C: It involves flammable gasses such as L.P.G. Butane, Acetylene, Hydrogen, natural gas and methane, etc.

Class D: It involves combustible metals such as magnesium, aluminum, sodium or potassium, etc.

Class F: It involves cooking oils and fats such cooking oils and fats usually found in industrial kitchens. 

Element of Fire 


We have three elements of fire. These elements must be present in the right proportion before fire outbreak can occur. According to Umunadi (2010) the condition for fire to occur is usually represented by a triangle. This is known as the Fire Triangle. Below is the fire triangle. 
[image: image1.bmp]
Source: Umunadi (2010) Safety Management in Industrial Technology, Ibadan Stirling-Horden Publishers Ltd.
Methods of Fire Extinction 

Fire extinguishing is based on three principles such as cooling, smothering and starvation. These three principles can also be represented in a triangle known as Fire Extinction Triangle. The cooling replaces heat, smothering replaces oxygen and starvation replaces the fuel in the fire extinction triangle (Umunadi, 2010). 

Below are the Fire Extinction Triangle.

Fire Prevention 


The method of cooling, mothering and starvation can prevent fire outbreak when one of the element are present but not in the right proportion (Umunadi, 2010). However, other fire prevention measures include;
i. There must be fire extinguisher in the company or work site.

ii. Hazard communication sign such as “No smoking” should be displayed in the worksite or company.

iii. Damage gas cylinders should be replaced with new ones. 

iv. All job procedures must be strictly obeyed.

v. All gas taps should be properly locked after use.

vi. All electrical appliances should be unplugged after daily task.

vii. All damage electric switch and cables should be replaced with new ones.

viii. Fire prevention and fighting training should be given to every person working in the company or site.

Fire Extinguishers and Their Use 

The table below shows the various types of five extinguishers and the type of fire they are used to extinguish.

	S/N
	Extinguisher
	Type of Fire

	1.
	Water (Red)
	Class A (which involves ordinary combustible solid such as wood, paper, cloth, plastics, coal, etc).

	2.
	Dry chemical powder (Blue)
	Class B (which involves flammable an combustible liquid such as petrol, oil, paint, kerosene etc).

	3.
	Foam (cream/whitish yellow)
	Class B (which involves flammable and combustible liquid).

	4.
	Carbon Dioxide (Black)
	Class E (which involves electrical fires).


Method of Combating Fire During Emergency 
The following are the steps or method used in combating fire during emergency;

i. Raise alarm e.g. Help! Help! Fire! Fire! Fire! Fire!

ii. Use the fire emergency alarm 

iii. Calls the fire fighting department if you can do that without be consumed by the fire.

iv. Try to extinguish the fire using the right fire extinguisher without endangering your life.

v. Run to the muster point 

vi. Alert the fire fighters if workers are missing.

vii. Give first aid to injured workers.

Methods of Developing Industrial Safety Programme in Industries


In developing an effective Industrial Safety Programme in an industry, the following steps should be taken;

i. Study cases of industrial accident of similar industries producing same services. 

ii. Study past accidents in your industry.

iii. Study the various safety programmes of other related industries. 

iv. Identify the various hazard associated in the production process of your company.

v. Identify methods of eliminating hazard associated in the production process of your company.
vi. Invite HSE specialist to come and study the potential hazard associated in the production process of your company

vii. Appraise the safety skills of employees in the company

viii. Present all the information gather before a safety committee to develop a safety programme based on these information.

ix. Organized training workshop for workers base on the safety programme developed by the safety committee. 

x. Appraise the safety skills of the workers 
xi. After some time repeat the entire step again due to technological change.

Conclusion 


Industrial Safety Management is very crucial to the continue existence of any industry. This is because when accident occurs often in an industry, such industry can fold up. Hence, it is paramount for every industry to have a good industrial safety management programme in other to prevent accident. 
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