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Introduction
The workplace today is generally much safer than in former times. 
Organisations are legally required to provide a safe workplace and 
otherwise ensure the safety of their workers and are penalised for failing 
to do so. Still accidents do happen, major loss of life or serious injury can 
occur. Accidents and work-related illness as well as affecting the workers 
can be a major cost for the business. This lesson covers some elements 
of safety at work – the historical development of protection, the current 
legal framework, the Irish experience, the ground-breaking approach 
taken by Siemens, and the influence of Science and Technology on 
safety at work.

Industrial Revolution to Now
The concept of a duty of safety at work is a relatively recent 
phenomenon. In pre-industrial times, slaves, serfs and soldiers were 
largely disposable. At the start of the industrial revolution a similarly 
casual approach pertained. There were no safety guards, safety clothing 
was non-existent. Workers wore their normal day-to-day clothes which 
were frequently loose and dangerous. In 1833 slavery was abolished 
in England. In the same year the Factories Act made it illegal to employ 
children under nine years old and established the Factories Inspectorate.  
During the 19th century further legislation extended the Act to virtually 
all workplaces as well as increasing the age and incorporating safety 
elements. In 1891 measures were introduced to protect those working 
with dangerous and hazardous chemicals, at long last providing them 
with protective clothing and washing facilities. The Agriculture (Safety, 
Health and Welfare Provisions) Act of 1956 brought established health 
protection and safeguards for workers in agriculture. It stipulated simple 
requirements for first aid, made provisions for basic hygiene, and 
prohibiting the lifting of excessive weight. The Health and Safety at Work 
etc Act 1974 made the most comprehensive and thorough changes. The 
Health and Safety Executive (HSE) was established for the UK on 1st 
January 1975. Similarly in the U.S. the Occupational Safety and Health 
Administration (OSHA) was established in 1971 and in Ireland the  
Health and Safety Authority (HSA) in 1989.

Current Practice
Partly due to these changes and largely due to wider developments in 
society – democracy, emphasis on the individual, employee/union power, 
compensation judgments/culture – much greater attention is given now to 
safety in the workplace. The Safety, Health and Welfare at Work Act 2005 
requires all duty holders to ensure, so far as is reasonably practicable, 
the safety, health and welfare of workers and members of the public. 
Every organisation must have a Safety Statement which outlines the 
hazards associated with its activities and the associated risks. (A hazard 
is anything with the potential to cause harm and the risk accounts for 
factors such as the likelihood of the hazard materialising and the severity 
of the harm). Where there are three or fewer employees adherence to 
a HSA Code of Practice, where there is one, suffices. Safety measures, 
proportionate to the risk, must be taken.

The HSA has overall responsibility for the administration and enforcement 
of health and safety at work in Ireland. It monitors compliance with 
legislation at the workplace and can take enforcement action including 
prosecutions. It provides the national centre for information and advice 
to employers, employees and self-employed on all aspects of workplace 
health and safety. The HSA also promotes education, training and 
research in the field of health and safety.

Irish Experience
Agriculture (including Fishing and Forestry) is far and away the most 
dangerous work activity in Ireland regarding fatalities. For 1996-2014 
agriculture accounted for half the workplace deaths, and for 60% in 2014, 
a rate of 22.9 per 100,000 workers as against 2.5 for the total workforce 
(Construction is a distant second at a third of the rate for Agriculture). 
Asbestos, known as a major cause of ill-health since 1950 is still the 
greatest single work-related killer. 

Vehicles are a major factor in fatal 
accidents, and in the UK nearly a quarter  
of all deaths involving vehicles at work 
occur during reversing. The overall fatality 
rate for Ireland fell consistently between 
1998 and 2009 but not since then to 2014. 
Ireland records higher rates of fatalities 
than the EU average.

Non-fatal accident statistics are less reliable. Employers are legally 
required to report incidents to the HSA when injuries result in four or more 
days’ absence from work. However results of studies suggest that, in 
line with international experience, only approximately 40% of accidents/
injuries are captured by the HSA. 

In particular the self 
employed tend not 
to report incidents. 
Accommodation and 
Food Services leads 
the field in injury days 
lost per thousand hours 
though Agriculture still 
comes second despite 
the above caveat. In the 
EU Ireland shows the 
second lowest rate of 
days lost due to  
non-fatal accidents.  
Manual handling is 
the greatest trigger for 
injuries (32%), followed  
by falls (19%).

Science and Technology
Science and Technology contribute both to harm and its resolution.  
Marie Curie did not know she was signing her own death sentence when 
she discovered radium, and the death of unfortunate factory women 
painting luminous radium dots onto watches. Even when dangers were 
evident, early technological advances were primarily directed towards 
productivity with little thought for safety. 

Now there is far greater use of science and technology in promoting 
safety – sensors and feedback systems in motorcars, autopilots and 
numerous other devices in aeroplanes, detectors for dangerous fumes 
or chemicals, robots to access dangerous places, personal protection 
from night goggles to GPS systems. Human error, lack of vision, cost, 
unforeseeable events and the power of nature continue to challenge - 
Bhopal, Fukushima, Chernobyl, Tianjin chemical blasts, still occur along 
with smaller equally tragic events.  

Siemens Approach – Zero Harm:  
“Taking care of each other and the world we live in”. 

The ‘Zero Harm @ Siemens’ program has been running since 
2012. Siemens believes that Zero Harm encompasses not only 
safety, but also the health and well being of employees and the 
impact of the organisation on the environment.  

     Be Safe 
Safety is non negotiable and there is no customer 
so important or deadline so crucial that Siemens will 
compromise on safety. The company is fully committed  
to ensuring that employees work safely by providing 
training, leadership and empowering all with the 
expectation that they will stop work if it is unsafe.  
Feel Well 
Siemens strives for a healthy work environment where 
physical health, mental wellbeing and work life balance  
is encouraged. The company assists employees by 
enabling them make informed choices about physical 
activity and a healthy diet and by providing medical 
screening and an Employee Assistance Programme.   
Think Green 
Siemens manages its own energy resources and waste, 
in a manner compatible with best practice, to fully protect 
the environment and reduce environmental impact. 

Find this and other lessons on www.sta.ie

Siemens is a global engineering company that focuses on  
the areas of electrification, automation and digitalization. 
 The German multinational has been a major driver of 
innovation and occupies leading market and technology 
positions in the areas of energy, healthcare, industry, building 
technologies and transport infrastructure businesses.

The company has been present in Ireland since 1925 and has 
been involved in many key infrastructure projects, beginning 
with the Shannon hydroelectric power scheme in 1926-29. 
Major projects include the construction of many of Ireland’s 
power plants, supplying the overhead catenary system 
equipment for the DART rail system, supplying Ireland’s first 
CT and MR scanners and more recently the provision of 
onshore wind farms. 

Innovation, Research & Development

Innovations have always formed the basis for Siemens’ 
success. In 2015, the company is spending approximately 
€4.4 billion on research and development. Siemens has been 
granted some 56,100 patents worldwide. In 2014, Siemens 
employees submitted 8,600 invention disclosures – an 
average of about 39 per workday.

Siemens employs approximately 28,800 people in R&D.  
The many joint research projects that Siemens maintains with 
leading universities, research institutions, and partners around 
the world also contribute to innovation success. 

Supporting STEM

Siemens wants to inspire the next generation of Irish 
engineers through the promotion of science and engineering. 
In particular the company aims to support science, 
engineering, technology and maths (STEM) subjects.  
For more information go to  

www.siemens.co.uk/education/en/useful-links.htm 

HSA hierarchy of actions to 
address risks
1. Eliminate
2. Substitute
3. Isolate
4. Engineering controls
5. Administrative controls
6. Personal Protection Equipment  

Zero Harm @ Siemens
‘Health and safety management is a top priority at 
Siemens. We firmly believe that safety and health are 
central to our wellbeing as individuals and that of the 
Company as a whole.

Zero Harm @ Siemens aims to reduce the number of incidents 
permanently and make a lasting impact by preventing impairments 
to health. Every Siemens employee should be able to rely on a  
safe working environment so that they can return healthy and safe 
to their family and friends.
As a result we do not compromise on health and safety. We look 
after each other – anytime and anywhere!
The approach is based on three principles:

1. Zero incidents – is it realistic?
Yes, we are convinced that it is possible. Everyone must be able  
to work at Siemens without suffering an incident. Everywhere.  
At any time. That is our goal.

2. Health and safety – no compromises!
Deadline pressure? Yes. Cost pressure? Yes. Compromising 
safety? Absolutely not. The safety and health of all employees  
is our highest priority. These values come first. No ifs or buts!

3. We take care of each other!
We work with our eyes open to recognize dangerous situations 
and look after one another. Risky behavior is not cool – and we 
intervene when we see it. We lead by example.’

Health & Safety at Work
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Syllabus References
The main syllabus references for the lesson are:

Leaving Certificate Technology
• Aims: “to enable students to integrate such knowledge and skills, 

together with qualities of co-operative enquiry and reflective 
thought, in developing solutions to technological problems, with due 
regard for issues of health and safety” (p. 5)

Leaving Certificate Construction Studies
• Safety precautions on site. B.S. fire tests on building materials 

and structures. The principal building regulations.
• Safety precautions associated with edged tools and electricity.

Science and Technology in Action is also widely used by 
Transition Year classes. 

Student Activities

A hazard is anything with the potential to cause harm. For 
example, people are sometimes injured by walking into a lamp 
post. However, the risk of such injury should be weighed against 
the benefit of having street lighting (and lamp posts). The risk 
or likelihood of injuries of this type is generally considered to 
be ‘acceptable. Floors need to be washed but a wet floor is a 
hazard because people are likely to slip on it. For that reason 
‘wet floor’ signs are used to warn people. 
 
The following are common causes of injury in the home:

• stairs and wet floors (risk of falling)
• candles, heaters, cookers, damaged cables (risk of fire)
• small toys etc. (risk of choking young children)
• sharp knives, scissors etc. (risk of cuts)
• power tools, lawn mowers etc. (risk of serious injury)
• window cords (risk of choking young children)
• toxic liquids (e.g. bleach, herbicides, paint thinner)

1. What items can you add to this list?
2. In your group draw up a safety statement for the home.
3. Investigate the incidence of accidents in the home. How can 

the risk of such accidents be reduced or eliminated.

Did You Know?
• Safety at Sea: Personal Locator Beacons
 Distress radio beacons, also known as emergency beacons 

have assisted in the rescue of over 28,000 people in more 
than 7,000 distress situations, 2,388 in 2010 in 641 distress 
situations. In Ireland every registered fishing vessel is 
required to have a radio installation in compliance with the 
requirements of the Global Maritime Distress and Safety 
System (GMDSS). Beacons interface with Cospas-Sarsat, 
the international satellite system for search and rescue 
(SAR). When manually activated, or automatically activated 
upon immersion, they send out a distress signal. The signals 
are monitored worldwide and the location of the distress 
is detected by non-geostationary satellites. Pocket-sized 
versions of PLB sell for under $300.  

Biographical Notes
Werner von Siemens (1816 – 1892)
The innovative genius of Werner von  
Siemens has long been recognised.  
His work in telecommunications and all  
aspects of electrical engineering helped  
form the world we know today. However,  
he was not only an inventor but one of the  
most forward thinking industrialists of his time. 
He was an advocate for social democracy  
and workers’ rights when such thinking was  
not on the agenda for many other employers.  
He provided housing for workers, introduced company welfare 
policies and retirement benefits when such concepts were very rare. 
His legacy was continued by the company which went on  
to introduce employee rest, recovery and leisure programmes  
and annual bonuses as early as the 1920s. His personal reflections 
on these and many other topics can be found at  
www.siemens.com/recollections/pdf

Siemens built Ireland’s first large-scale hydroelectric power station 
at Ardnachusha on the Shannon in the 1920s. At that time it was the 
largest such installation in the world.

Learning Outcomes
On completion of this lesson, students should be able to: 

• Discuss the historical development of work safety legislation  
and practice

• List the hierarchy of HSA preferred approaches to dealing  
with risks

• Identify the main triggers of deaths and non-fatal injuries in  
the workplace

• Give an account of Siemens’ Zero Harm approach to work safety
• Discuss the role of science and technology in workplace safety.

General Learning Points 
These are additional relevant points which are used to extend 
knowledge and facilitate discussion.

• The HSA provides a tool for developing Safety Statements  
www.besmart.ie/

• Manual handling is the greatest cause of workplace injuries.  
In 2014 the HSA carried out 585 inspections that addressed 
manual handling. Results indicate that 78% of inspected 
workplaces had carried out manual handling risk assessments 
and 87% had taken appropriate measures to minimise  
manual handling.

• Work Positive is a comprehensive risk management process 
developed by the HSA & NHS Scotland to identify risk using the 
major causal factors associated with workplace stress. It includes 
an online questionnaire and analysis tool. 
www.hsa.ie/eng/Workplace_Health/Workplace_Stress/Work_
Positive/Work_Positive_Project_2008-2009/ 

True/False Questions

a) Slavery and child labour (under 9) were both made  
illegal in 1833. T F

b) The HSA in Ireland was established the same year  
as OSHA in the US. T F

c) The HSA’s most preferred treatment of risk is to  
substitute a less risky activity. T F

d) A hazard (as opposed to a risk) is anything with the  
potential to cause harm. T F

e) If there are three or fewer employees a Code of  
Practice can act as a Safety Statement. T F

f) The construction site is the most deadly workplace. T F
g) Manual handling triggers most non-fatal accidents. T F
h) Ireland has a lower workplace fatality rate than the  

EU average. T F
i) Developments in Science and Technology always  

improve safety. T F
j) Nearly 90% of HSA-inspected sites in 2014 had  

minimised handling risks. T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms?  
Revising terminology is a powerful aid to recall and retention.

asbestos, hazard, Health and Safety Authority (HSA),  
Health and Safety Executive (HSE), risk, safety statement,  
Zero Harm @ Siemens.

Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 

Leaving Certificate Technology (OL) 2013 Q. 4 a
Consumers expect cars to be 
manufactured to the highest 
standards in terms of safety and 
performance.

(i) Briefly describe how cars can be 
made safe and perform to the 
highest standards.

(ii) Outline two financial consequences for a manufacturer who 
produces poor quality products.

Leaving Certificate Technology (OL) 2015 Q. 2 c 
Self-driving cars must be of the highest quality to ensure the 
safety of passengers and of other road users. Conformance, 
durability and aesthetics are three of the dimensions used to 
describe the quality of an item.

(i)  Explain any two of these quality dimensions.
(ii)  Name a problem-solving technique that could be used to 

improve the quality of a manufacturing process.

Leaving Certificate Construction Studies (OL) 2004 Q. 5
List two specific safety precautions to be observed in each of the 
following situations:

• Placing fibreglass insulation  
in the attic space of a  
dwelling house;

• Wiring a three-pin plug;
• Erecting a scaffold;
• Visiting a construction site 

when trenches are being 
excavated using machinery.

Give one reason why each safety precaution listed should  
be observed.

Leaving Certificate Construction Studies (OL) 2005 Q. 5
List two specific safety precautions to be observed in each of the 
following situations:

• Drilling a hole,10 mm in diameter, through a 6 mm  
acrylic sheet;

• Using a jig saw to cut a curved shape in 6 mm plywood;
• Using an electric drill out-of-doors;
• Placing a ladder against an external wall of a house.

Give one reason why each safety precaution listed should  
be observed.
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www.hsa.ie/eng/Workplace_Health/Workplace_Stress/Work_
Positive/Work_Positive_Project_2008-2009/ 

True/False Questions

a) Slavery and child labour (under 9) were both made  
illegal in 1833. T F

b) The HSA in Ireland was established the same year  
as OSHA in the US. T F

c) The HSA’s most preferred treatment of risk is to  
substitute a less risky activity. T F

d) A hazard (as opposed to a risk) is anything with the  
potential to cause harm. T F

e) If there are three or fewer employees a Code of  
Practice can act as a Safety Statement. T F

f) The construction site is the most deadly workplace. T F
g) Manual handling triggers most non-fatal accidents. T F
h) Ireland has a lower workplace fatality rate than the  

EU average. T F
i) Developments in Science and Technology always  

improve safety. T F
j) Nearly 90% of HSA-inspected sites in 2014 had  

minimised handling risks. T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms?  
Revising terminology is a powerful aid to recall and retention.

asbestos, hazard, Health and Safety Authority (HSA),  
Health and Safety Executive (HSE), risk, safety statement,  
Zero Harm @ Siemens.

Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 

Leaving Certificate Technology (OL) 2013 Q. 4 a
Consumers expect cars to be 
manufactured to the highest 
standards in terms of safety and 
performance.

(i) Briefly describe how cars can be 
made safe and perform to the 
highest standards.

(ii) Outline two financial consequences for a manufacturer who 
produces poor quality products.

Leaving Certificate Technology (OL) 2015 Q. 2 c 
Self-driving cars must be of the highest quality to ensure the 
safety of passengers and of other road users. Conformance, 
durability and aesthetics are three of the dimensions used to 
describe the quality of an item.

(i)  Explain any two of these quality dimensions.
(ii)  Name a problem-solving technique that could be used to 

improve the quality of a manufacturing process.

Leaving Certificate Construction Studies (OL) 2004 Q. 5
List two specific safety precautions to be observed in each of the 
following situations:

• Placing fibreglass insulation  
in the attic space of a  
dwelling house;

• Wiring a three-pin plug;
• Erecting a scaffold;
• Visiting a construction site 

when trenches are being 
excavated using machinery.

Give one reason why each safety precaution listed should  
be observed.

Leaving Certificate Construction Studies (OL) 2005 Q. 5
List two specific safety precautions to be observed in each of the 
following situations:

• Drilling a hole,10 mm in diameter, through a 6 mm  
acrylic sheet;

• Using a jig saw to cut a curved shape in 6 mm plywood;
• Using an electric drill out-of-doors;
• Placing a ladder against an external wall of a house.

Give one reason why each safety precaution listed should  
be observed.
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Syllabus References
The main syllabus references for the lesson are:

Leaving Certificate Technology
• Aims: “to enable students to integrate such knowledge and skills, 

together with qualities of co-operative enquiry and reflective 
thought, in developing solutions to technological problems, with due 
regard for issues of health and safety” (p. 5)

Leaving Certificate Construction Studies
• Safety precautions on site. B.S. fire tests on building materials 

and structures. The principal building regulations.
• Safety precautions associated with edged tools and electricity.

Science and Technology in Action is also widely used by 
Transition Year classes. 

Student Activities

A hazard is anything with the potential to cause harm. For 
example, people are sometimes injured by walking into a lamp 
post. However, the risk of such injury should be weighed against 
the benefit of having street lighting (and lamp posts). The risk 
or likelihood of injuries of this type is generally considered to 
be ‘acceptable. Floors need to be washed but a wet floor is a 
hazard because people are likely to slip on it. For that reason 
‘wet floor’ signs are used to warn people. 
 
The following are common causes of injury in the home:

• stairs and wet floors (risk of falling)
• candles, heaters, cookers, damaged cables (risk of fire)
• small toys etc. (risk of choking young children)
• sharp knives, scissors etc. (risk of cuts)
• power tools, lawn mowers etc. (risk of serious injury)
• window cords (risk of choking young children)
• toxic liquids (e.g. bleach, herbicides, paint thinner)

1. What items can you add to this list?
2. In your group draw up a safety statement for the home.
3. Investigate the incidence of accidents in the home. How can 

the risk of such accidents be reduced or eliminated.

Did You Know?
• Safety at Sea: Personal Locator Beacons
 Distress radio beacons, also known as emergency beacons 

have assisted in the rescue of over 28,000 people in more 
than 7,000 distress situations, 2,388 in 2010 in 641 distress 
situations. In Ireland every registered fishing vessel is 
required to have a radio installation in compliance with the 
requirements of the Global Maritime Distress and Safety 
System (GMDSS). Beacons interface with Cospas-Sarsat, 
the international satellite system for search and rescue 
(SAR). When manually activated, or automatically activated 
upon immersion, they send out a distress signal. The signals 
are monitored worldwide and the location of the distress 
is detected by non-geostationary satellites. Pocket-sized 
versions of PLB sell for under $300.  

Biographical Notes
Werner von Siemens (1816 – 1892)
The innovative genius of Werner von  
Siemens has long been recognised.  
His work in telecommunications and all  
aspects of electrical engineering helped  
form the world we know today. However,  
he was not only an inventor but one of the  
most forward thinking industrialists of his time. 
He was an advocate for social democracy  
and workers’ rights when such thinking was  
not on the agenda for many other employers.  
He provided housing for workers, introduced company welfare 
policies and retirement benefits when such concepts were very rare. 
His legacy was continued by the company which went on  
to introduce employee rest, recovery and leisure programmes  
and annual bonuses as early as the 1920s. His personal reflections 
on these and many other topics can be found at  
www.siemens.com/recollections/pdf

Siemens built Ireland’s first large-scale hydroelectric power station 
at Ardnachusha on the Shannon in the 1920s. At that time it was the 
largest such installation in the world.

Learning Outcomes
On completion of this lesson, students should be able to: 

• Discuss the historical development of work safety legislation  
and practice

• List the hierarchy of HSA preferred approaches to dealing  
with risks

• Identify the main triggers of deaths and non-fatal injuries in  
the workplace

• Give an account of Siemens’ Zero Harm approach to work safety
• Discuss the role of science and technology in workplace safety.

General Learning Points 
These are additional relevant points which are used to extend 
knowledge and facilitate discussion.
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www.besmart.ie/
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