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Figure 4.18: Circular saw without a blade guard..............

Figure 4.16: Circular saw without guard for belt and pulleys ...........ccceevvveerveennenn.

Figure 4.17: Circular saw with improvised anti-kickback
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ABSTRACT

The woodworking industry is considered to be a risk-prone working environment since
every working item and materials used present potential danger through accidents or
health risk. Workers in the woodworking industry are also faced with potential accidents
that can be caused by flying wood chips and some parts of the machines that may be
broken. This study assessed the occupational health and safety hazard associated with
wood machining operation in a selected wood processing and marketing centre in Ghana.
The study adopted mixed approach design of observation, cross-sectional survey,
experimental and interventional design. Positivism and phenomenologist philosophical
paradigms as well as inductive and deductive research approaches were used. The data
was analyzed using Statistical Package for Social Scientist. Findings from the study
indicate that none of the wood processing machines assessed had operator’s manual,
safety code or signs on them. Most of the safety parts were absent. However, few were
improvised. The mean ratings of machine operator’s adherence to practicing occupational
health and safety were lower than the theoretical mean of 3.0. This implies that the
machine operators do not practice occupational health and safety. The study also revealed
that, there was heavy metal concentration of airborne particulate such as Arsenic,
Cadmium, Copper, Iron, Lead, Manganese and Zinc in the sawdust the workers were
exposed to. Metal concentration levels exposed to by the workers were above
Occupational Safety and Health Administration and Environmental Protection Agency
permissible exposure limits (PEL) thresholds. On workers exposure to sawdust, the result
indicates that workers do experience headache, nausea, eye and skin irritation, shortness
in breathing and coughing. Again, the operation and activities of the woodworkers could
significantly influence their exposure to sawdust. Additionally, the study revealed that the

woodworkers were not provided with personal protective equipment during their
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operations. Furthermore, the study revealed that training could significantly influence
the woodworkers’ practice of occupational health and safety in the wood processing
industry. The outcome of this study suggests that the management of the enclave
studied need to do more to enforce practice of safety, especially the use of personal
protective equipment, to reduce hazards and injuries associated with wood processing

industry.
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CHAPTER ONE

INTRODUCTION

1.1 Background to the Study

Keeping the workplace safe must not be the concern of only workers and
companies but also national and global economies whose productivity and
competitiveness play a major role on safe working environment. To improve health and
safety measures at the workplace with the aim of ensuring continuous labour
productivity, every business entity needs to put in place pragmatic health and safety
practices that will address industrial accidents resulting in injury and death of workers
(Ganson, 2014). Accidents are costly to an organization due to a variety of outcomes
including; demotivation of workers, disruptions of activities, delayed progress of work,
additional adverse effects of the organizations overall cost structure, productivity and
reputation (Mohammed, 1999). This implies that, improved safety performance in the
wood processing industry should be a primary concern for both laborers and managers at
all levels.

The International Labour Organisation considers issues relating to occupational
health and safety to be of much importance to the extent that it has devoted about 80% of
its standards and instruments either wholly or partly to it (Alli, 2008). This
notwithstanding, currently around 160 million people are estimated to suffer from
occupational diseases. Additionally, two million people die every year as a result of
occupational accidents and work-related diseases and injuries (ILO, 2013). These
numbers may translate into an estimate of nearly 5 percent loss of the world’s GDP (Allj,
2008). Furthermore, according to the World Health Organization as cited in (Amponsah-

Tawiah & Dartey-Baah, 2011), poor occupational health and safety reduced working
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capacity of workers may cause economic loss up to 10-20% of the Gross National
Product of many countries for which Ghana is not an exception.

The International Labour Organization estimates that workers suffer 270
million accidents and at least 335 000 fatal injuries annually. Avoidable occupational
diseases affect 160 million people every year. Ghana has no national policy on
occupational health and safety, even though article 4 of the International Labour
Organization Convention 155 (Occupational Safety and Health Convention, 1981)
requires every nation to give attention to the provisions of this convention. The aim
of this convention is to prevent each injury to health arising out of or linked with or
occurring in the course of work. The International Labour Organization Convention
155 requires each member state to formulate, implement and periodically review a
coherent national policy on occupational health and safety at the work environment.

A draft on health and safety policy in Ghana, jointly developed by the
ministries of Labour, Health, Mines and Energy as far back in the year 2000 is yet to
be adopted. The current National Labour Act 651 does not include any
comprehensive provisions on occupational health and safety. There is also no
institutional facility for training of occupational health and safety professionals at the
local levels. Training of occupational health and safety professionals has largely
been at the mercy of donor organizations outside the country. The occupational
health and safety of persons employed in work places (with the exception of
agriculture, rail and road transport) in Ghana are regulated by the Department of

Factories Inspectorate.
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The inspectorate is responsible for the promotion and enforcement of
regulatory measures to give effect to the provisions of the Factories, Offices and
shops Act Atomic

Energy Commission, the Ministry of Health and Mines Department which
play complementary role in the promotion, but not enforcement of occupational
health and safety measures. Traumatic occupational accidents and diseases in the
sector represent a significant public concern. Work-related accidents induce
enormous emotional and financial costs to families and to society (Balsari et al,
2014). Unfortunately, work-related accidents and diseases continue to be serious in
the world. The human and economic cost of occupational accidents and diseases

remain high and call for concerted efforts to handle them (Abongomera, 2008).

1.2 Statement of the Problem

The lives and health of employees are important not only for production but
for society, family and for the general economic well-being. A job riddled with
accidents, diseases, and fatalities can accumulate bad repute, and can lead to defamed
corporate image. A safe and healthy working environment therefore builds
competitive advantage by attracting a wider employee base during recruitment,
running smooth production processes, avoiding loss of working days and avoiding
expensive compensations.

Studies by the U.S Bureau of Labour Statistics reported that in 1980 there
were 4,400 work-related deaths, 5.6 million occupational injuries and illnesses, and
over 41.8 million lost work days resulting from employment hazards (Mellow and
Sider, 2009). ILO (2013) also indicated that, globally two million people die every

year as a result of occupational accidents and work-related diseases and injuries.
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Additionally, there were 2.33 million work-related mortalities in 2014, and in 2015
work-related deaths accounted for five percent of the global total mortality (Work
Safety and Health Institute, 2016). Work-related mortality is, however, on the
increase given that it is estimated to reach 2.78 million in 2017 (Work and Safety
Institute, 2017). The biggest share of work-related mortality comes from work-related
diseases which accounted for 2.4 million (86.3%) of the total estimated deaths. Fatal
accidents accounts for the remaining 13.7% of work-related mortality.

Even though, the direct rational for prioritizing occupational health and safety
are the curtailment of deaths, injuries, and loss of working hours, there are also
benefits in reducing employee injury and death-related compensation. In 1980,
estimates of compensation accruing to employees as a result of work-related deaths,
injuries, and illnesses were in excess of 2.1 million U. S. A. dollars (ILO, 2012). In
the United States, the Occupational Health and Safety Administration (2017)
estimated that employers pay almost 1 billion dollars per week for direct workers'
compensation costs alone.

With lives and production at risk, the quest to understand and model
occupational safety measures and standards, as well as compensation schemes for
workers have been endless. Studies such as Hasle and Limborg, 2018; Hasle et al.,
2012; Olsen et al., 2012, have investigated models for delivering occupational health
and safety to business. Smith and Carayon (2009) used the balanced model to explain
how workplace accidents occur and how to reduce them.

The balanced model of job design, introduced by Smith and Carayon (2009)
postulates that various components of the workplace interact to increase and decrease
workplace safety and health risk, and that careful ‘balancing’ of the components can

reduce risk and improved employee safety and health. The models are largely based
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on the accident theory, which sees an accident as a sudden and unwanted result of the
interaction between people and objects, which harms the worker (ILO, 1995). The
OECD (2002) indicated that occupational accident refers to an unexpected and
unplanned occurrence, including acts of violence, arising out of or in connection with
work, which results in one or more workers incurring a personal injury, disease or
death. In that sense, occupational safety is theorised as a healthy interaction between
workers and objects, which prevents harm to employees and which also prevents
tasks from being unreasonably difficult, but helps in yielding the possible highest
level of productivity.

The accident theory encompasses an array of individual theories that seek to
explain the causes and prevention schemes of workplace accidents, thus, maintaining
occupational safety. Heinrich (1941) developed a pioneering accident causation
theory, which proposed a five-factor accident sequence. The factors included ancestry
and social environment, worker fault, unsafe act together with mechanical and
physical hazard, accident, and damage. The theory stipulated that each factor would
initiate the next step in a manner of toppling dominoes lined up in a row. The theory
was therefore known as the domino theory. Heinrich proposed that the key domino is
number three and when removed would prevent accidents and damage.

Another major theory, known as the multiple causation theory, maintains that
accidents do not occur in a lined sequence, but as a result of multiple factors acting
together at the same time. The theory proposes that there may be prime causes acting
together with sub-causes to result in a single accident. The theory categorises
contributory factors of accidents into behavioural and environmental factors. The
behavioural factors pertain to the worker, and may include improper attitudes, lack of

knowledge or skill, and inadequate mental or physical ability. Environmental factors
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on the other hand, include improper guarding of other hazardous work element,
unsafe procedures, and degradation of equipment. To prevent accidents, this theory
suggests simultaneously reducing the risks caused by behavioural and environmental
factors. This encompasses the Human Factors in Accidents Model, and the Risk
Homeostatic Accident Model. The Hale and Glendon Model as well as the Resident
Pathogens and Risk Management Model introduced the concept of residual risks in
accident causation and workplace safety modelling. These theories hold that some
residual risks remain after risk response and these risks can cause significant
accidents at the workplace. In order to maintain occupational safety, this theory
proposes the training of employees to both apply appropriate risk treatment and also
identify and plan for residual risks.

These studies have been predominantly based on theoretical suppositions that
focus on enterprises in the formal sector. This is because these theories and
underlying models of occupational safety were founded in industrialized countries
that largely do not have informal sectors. In Africa and most of the developing world,
informal micro enterprises dominate, therefore, making intermediary models not
suitable for risk prevention. According to the ILO (2014), inadequate safety and
health standards, and environmental hazards are characteristic of the informal sector.
Studies in Mozambique, South Africa, Nigeria and Ghana consent that informal
worker consisting mainly of artisans in woodwork, textiles, vehicle repairs, and
clothing often work under poor working environment and without adequate welfare
facilities and largely non-existent occupational health services.

In Ghana Labour Act (651) of 2003 applies solely to the formal sector, and thus,
informal employees are not held under the same regulations. Artisans in the Sokoban

Wood village are mainly employed by informal arrangements. Master craftsmen,
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known as ‘masters’ accept apprentices who are usually in their early to late teens to
learn the craft. The apprentice-master relationship does not necessarily amount to an
employer-employee association. The inactiveness of the Act 651 also stems from the
fact that more than 80 percent of Ghana’s economy has such informal employment
arrangements. One area of interest, thus, relates to how workers in the informal sector
manage health and safety issues on the job.

There are many studies on occupational safety in the Ghanaian context.
Ametepeh et al. (2013) found that a sample of informal workers in Sekondi Takoradi,
comprising of mechanics, porters, drivers, and beauticians were exposed to a myriad
of physical, ergonomic, and psycho-social occupational hazards. Akazili et al. (2018)
also found that informal workers, consisting of porters and hairdressers in the
Kassena-Nankana East and West Districts had no health insurance. The Women in
Informal Employment Globalizing and Organizing (WIEGO, 2013) concluded in
their study that, informal traders in Accra face occupational hazards, predominantly
fire, poor sanitation, food poising, theft, harassment, and work-related stress.

In terms of health and safety awareness among informal artisans, Okwabi et
al. (2016) indicated that master craftsmen and their apprentices in informal garages in
the Accra metropolis had similar level of knowledge of health and safety practices.
Generally, their level of awareness was low, but the master craftsmen reported
receiving safety awareness training. At Cape Coast, Nana-Otoo (2016), found that
informal food processors, textile manufacturers, wood processors, and metal workers
did not have the necessary awareness and technical means to implement health and
safety measures. A study conducted by Adei and Kunfaa, (2007) indicated that wood

processers in Ghana are exposed to physical, ergonomic, mechanical and chemical
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hazards. The perceived physical hazards in their study were sawdust, noise and
extreme high temperature with sawdust inhalation being the major hazard.

Many earlier studies have noted that the issue of health and safety hazards of
wood workers are due to inadequate occupational safety and health policy and
procedures, low priority given to occupational safety and health issues by Timber and
Woodworkers Unions in Ghana, non-commitment by management to implement
occupational safety and health policy where it existed and their consideration of payment
of insurance premium as sufficient protection for workers (Acquah-Moses, 2002). This
current study seeks to assess occupational health and safety of wood machining
operations at a wood processing and marketing center in Ghana. The study further laid
emphasis on the health risks resulting from improper exposure to the particulate content
of wood residue. Additionally, this study will assess provision of personal protective
equipment and effect of training on the practice of occupational health and safety by the
woodworkers. This will fill the empirical gap and also reinforce the intervention by

enlightening the participants on the risk to which they are exposed.

1.3 Research Objectives
Generally, this study assessed the occupational health and safety hazard
associated with wood machining at the Sokoban Wood Village (SWV) at the Ashanti
Region in Ghana. Specifically, the study assessed the:
1. Availability of safety gadgets on wood processing machines at the SWV
2. Practice of occupational health and safety by machine operators at SWV.
3. Hazard posed by particulate matter resulting from wood processing on workers
at SWV.
4. Health hazards associated with wood processing at the SWV.

5. Provision of personal protective equipment to machine operators at SWV.
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6. Effect of training on the practice of occupational health and safety by wood

machine operators.

1.4 Research Questions

This study on assessment of occupational health and safety hazards associated

with wood machining in Ghana was guided by the following research questions.

1.

What is the availability of safety gadgets on wood processing machines at the
SWV?

How do machine operators rate their practice of occupational health and
safety?

What hazards are posed by particulate matter from wood processing at the
SWV?

What are health hazards associated with wood processing at the SWV?

Are personal protective equipment provided to the machine operators at the
SWV?

What is the effect of training on the practice of occupational health and safety

by wood machine operators?

1.5 Significance of the Study

Although several studies have been carried out in the area of occupational

health and safety, there is still a gap which this study would fill especially providing

local content to the problem. That is to say, most of the studies conducted on

occupational health and safety are foreign based and as such available literature lack

local context. The study therefore, is significant so far as it gathers and analyses

information in Ghana based industries.
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The findings of the study will make available innovative information and new
ways of handling occupational safety issues at sawmills in Ghana. This will help to
reduce the cost of paying for accident compensation by the sawmill operators in Ghana.
Additionally, this study would be useful to policy makers with regard to work place
health and safety issues. Policy makers can make use of the findings in policy
formulation and implementation on health and safety practices for improved work
situations. Furthermore, the findings which were based on well-crafted questionnaire and
interviews would furnish organizations that are in work place health and safety advocacy
such as trade unions with wealth of information to be used in designing programs to
educate and sensitize workers on the issues as well as utilized the information to advance
the course of workers welfare.

The management of the Sokoban Wood village would find the findings of the
study particularly relevant in coming out with concrete health and safety practices for
improved safety and health of workers in the wood village. This is because the
analysis of data would be more directly related to what actually pertains in the wood
village in terms of employees™ level of awareness of their health and safety policies,
their attitude and behaviour towards such policies.

Finally, the findings of this research will exposure the content of the particulate
matter inhaled by the people in the area and its environs and its effect on both human

and animal lives in and around the enclave.

1.6 Limitations of the Study
There was reluctance of some key informants to provide certain information
which was assumed to be a result of their limited understanding of the research topic

or weakness found in the study area. It is usually known that most people do not like

10
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to disclose their weak side. Some few informants did not have enough time to fill the
questionnaire; in that case, the researcher was obliged to interview them and complete
the questionnaire in their presence. Some respondents tried to give wrong information
in order to cover their weakness for example, lack of some important facilities.

To minimize the limitation of inadequate understanding of the topic the
researcher explains to the respondents what the research is all about and also to
control the problem of fear of disclosing the weak points of their work, the researcher

assured respondents of anonymity.

1.7 Delimitation of the Study

Although the challenges facing the sawmill industries on standard of
occupational health and safety practices is country wide, the focus of the study has
been limited to Sokoban Wood Village in Kumasi metropolis alone, on the

assumption that it is the area where wood processing activities are more concentrated.

1.8 Organization of the Study

This research has been organized in five chapters. Chapter one deals with the
background to the study, statement to the problem, objectives of the study, research
questions, significance of the study, scope of the research, limitations and
organization of the study. Chapter two focuses on the review of related literature
while the methodology of the study is the subject of chapter three. The chapter three
presents the methods and procedures employed to collect data for the study. It covers
the study area, research design, the population, sample and sampling techniques, data
collection instrument, validity and reliability, data collection procedures, and data

analysis techniques. In chapter four, presentation, analysis and discussion of results

11
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are presented. Finally, the summary of findings, conclusions, recommendations and

suggestions for further research are catered for by chapter five.

12
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CHAPTER TWO
LITERATURE REVIEW
2.1 Introduction
This chapter reviewed a number of related literature from published and
unpublished books, journals and relevant information on what others have said and

done about the issues.

2.2. Historical Background

According to Hobsbawm (1969), an investigation has been undertaken into
the history of health and safety legislation to establish whether this offers any
understanding of the contextual implications within which employers are currently
managing the risks inherent within their undertakings. The need to operate closely
within the highly prescriptive confines of legislative requirements was a phenomenon
of the pre-1974 legislative era. The legacy of that approach and subsequent direction
legislation has taken with the Health and Safety at Work Act 1994 and that which is
now European Union led is that, there is the need to be a rapidly developing
sophistication in safety management techniques. Employers are now required to
'predict and prevent', rather than 'diagnose and manage'. On that basis, do any
remnants of that early legislative background still exist? If they do, do they help to
provide an understanding of why, when viewed in the context of workplace safety,
there may exist a gap in development methodology relating to the planning and
execution of development initiatives, which this review examines?

The advent of the Industrial Revolution was a developing process that became
fully evident in the third quarter of the eighteenth century and continued well into the

second half of the nineteenth century. It saw a major increase in industrialization,
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decrease in an agricultural-based economy, and a population explosion which would
raise the English and Welsh populations from approximately six and half millions in
1750 to over nine million in 1801. Population was to increase to sixteen million by
1841 Hobsbawm (1969), and was a process which continued throughout the
nineteenth century. The appalling working conditions endured by women and
children, and men, during this early phase are well documented. In the health and
safety field, from a relatively early stage of industrialization, factory owners rather
than companies were recognized as being suitable targets for punishment. The 1830's
saw the beginning of the recorded history of employer’s liability and an effective
movement to improve the position of those in employment (Reber et al., 1990).

In 1831, a social reformer was reported as having advised a parliamentary
select committee "think it would be a very good thing, instead of having fines as the
punishment for breach of the law we should make it imprisonment, flogging and
pillory. I have no doubt that that would keep them at it" (Bowen & Ostroft, 1998).

Reflecting the views of influential society, employers' liability during the next
one hundred and fifty years developed in three phases. These phases have the
common major element of being highly prescriptive in nature, and demanding strict
interpretative compliance. There was little scope for a questioning approach to safety
based on risk, and it was not until 1974 that a fourth and very different legislative
phase appeared. This has imposed significantly differing demands on the employer,
requiring him to address the broad range of risk issues associated with his

undertaking which were not required under earlier legalization.
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2.2.1 Phase one

Dominating the early nineteenth century was the economic theory of laissez
faire, in which the welfare of the community was considered to be best served by
leaving the individual free to pursue his own interests. Reflecting this theory, the
courts ruled that each workman should look after himself and that if he entered
employment that was inherently dangerous, he accepted the risks.

The Factory Act of 1833 is considered to be the first piece of effective legislation.
Although two previous acts had been passed, one in 1802 to regulate the working
conditions of pauper apprentices, and the other in 1819 to limit their hours of work as a
result of there being no adequate means of enforcement, neither had been effective. The
1833 Act took the important step of appointing paid factory inspectors, and in doing so
set the scene for the eventual conviction of offending employers and their observance of
the law, not only in respect of this, but future legislation. It applied to all textile factories
except those manufacturing silk goods (which were not at the time considered to be
dangerous working environments), and regulated the employment of children.
Henceforth, they could only be employed from age 9 and were to be given two hours'
daily schooling. Long working hours for adults were left untouched. The 1833 Factory
Act was followed in 1842 by the Mines Act, which was largely the result of a Royal
Commission set up to look into the employment of children. The report highlighted the
conditions endured by women and children in the pits, and had the effect of causing
revulsion in public opinion to their predicament. The result was that their employment
below ground was entirely forbidden. Furthermore, government inspectors for the mines
were also appointed under the Act (the first taking up his duties in 1843, and becoming
increasingly effective from the 1850's onwards (Mines Law of 1972). From this early
stage, the volume of legislation relating to the mines, as with that concerned with

factories, began to grow rapidly.
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The process of law making during this first phase was not characterized by a
marked concern for safety, but rather an awakening realization that society had a
moral duty to protect the exploitation of children at work. The maximum working
hours duly imposed, and extended to the protection of women, was the most
significant feature of the period. Although by later standards, working conditions
were primitive and the improvements were by no means universal, they signaled the
gathering pace of changes that were to come. Significantly for safety, the introduction
of factory inspectors was, in itself recognition that unless the means existed of

enforcing legislation it was unlikely to be effective.

2.2.2 Phase two

Towards the middle of the 19th century, the nature of legislation began to
change. As well as there being recognition of the need for the protection of workers in
terms of the hours they worked, it began to extend to provide for their protection
against dangerous working conditions. An early example may be found in the Factory
Act of 1844, which reflected an acceptance of the risk women faced through the
contact of their clothing with moving machinery. For the first time, this Act contained
the provision for the fencing of machines and was also synonymous with a more
humane stance becoming evident in the decisions of the courts. The influence of the
factory inspectors began to emerge and the Factory Act of 1853 prepared by the
leading factory inspector, Leonard Homer, reduced further the working hours of
children. However, the scope for the evasion of legislation was considerable and the
period is characterized by each act being largely the result of a campaign centered on

a particular hazard or problem (Robens, 1972).
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In 1864 statutory protection was extended beyond the textile industries into
six new trades, including pottery and matchmaking. In 1867, with the passing of the
Workshop Regulation Act, a start was made in regulating conditions 'across the
board'. A workshop was defined for the first time, and brought within its scope were
great numbers of employees not previously protected. This was because they had
operated in an environment that was outside the definition of a factory such as those
working in domestic workshops. The 1867 Act also included those not covered by
earlier legislation, such as in large places of work e.g. ironworks and glasshouses. It
also abandoned the myth that the only purpose of legislation was to protect children,
with adults being theoretically capable of protecting themselves (Hobsbawm, 1969).
The daily working hours of women and young persons were duly limited to 12, while
children less than 8 years of age were prohibited from working at all. By 1876, the
difficulties of administering what were often overlapping and contradictory laws led
to the setting up of a Royal Commission and to the subsequent consolidating Factory
and Workshop Act of 1878. This Act ended the division between the two types of
establishments and a general definition of factory premises was made which
continued largely unchanged until the major alterations introduced by the Health and
Safety at Work etc. Act 1974. The Employers Liability Act of 1880 was a major step
forward in the civil law protection afforded to employees. Essentially, a worker might
succeed in their claim if they were able to prove that an accident had resulted from a
defect in 'the ways, works, machinery or plant'. Alternatively, if it could be
established that it was a result of the negligence of a person managing or

superintending the work Lord Watson
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said in Smith v Baker (1891): "The main, although not the sole, object of the Act of
1880 was to place masters who do not upon the same footing of responsibility with
those who do personally superintend their works and workmen, by making them
answerable for the negligence of those persons to whom they entrust the duty of
superintendence, as if it were their own. In effecting that object, the Legislature has
found it expedient in many instances to enact what were acknowledged principles of
the common law."

Thus, the increasing pattern of reform of working conditions, largely inspired
by middleclass and working-class support, began to breach the commonly accepted
rule that the government should not intervene in conditions of employment. It also
signified that the theory of laissez-faire was being rejected, at least in respect of the
employment of women and children. This second phase is characterized by a
broadening of the scope of industrial legislation. It now began to encroach into the
guarding of machinery and, as such, set the scene for the pattern of industrial safety

legislation that was to follow and continue through to the 1970's.

2.2.3 Phase Three

This phase, commencing from the late 1870's, saw the proliferation of detailed
and often complex legislation, with safety standards being continuously improved and
some attempts being made at consolidation of the earlier piecemeal legislation. The
Coal and Mines Acts of (1978) an example of legislation designed to make work safer
and by 1911, safety regulations were extensive. Improvements continued to be made
to the working hours of women and children, although legislation regulating the hours

of men was not passed until 1908, with the Eight Hours Act, which fixed the working
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day for miners. The right to recover damages at common law developed by statute by
Employers Liability Act 1880 referred to above, and the Workman's Compensation
Act of (1906), requiring the employer to pay compensation to any workman suffering
injury or disease resulting from unsafe or unhealthy working conditions. It also
progressed by a series of decisions in the House of Lords. In addition, the payment of
National Insurance benefits in the event of various work-related incidents, and the
right of the injured employee to seek damages at common law, significantly improved
the previously disadvantaged financial position of the injured employee. Furthermore,
towards the end of the nineteenth century, the setting up of Wages Boards in the
major industries had the effect of employers and employees’ jointly determining
wages and working hours. This was an important development when there was no
statutory control over the working hours of men. The changes that had taken place in
the fifty years up to 1900 were summarized by Hopkins (1979) who stated that: "The
worker in 1900 was much less likely to be forced to work excessive hours than his
predecessor in 1850, simply because standards had been established as to what
constituted a fair day's work; the Factory Acts, the Wages Boards, and the spread of
trade unionism had seen to this. Workers might still be dismissed on the spot in a way
unthinkable at the present day, but industrial relations had become much more
complex, and the ordinary workman, particularly the unskilled or semi-skilled, had
much greater protection than he had in 1850 when he was virtually defenseless
against an employer who was determined to exploit his labour."

Legislation to protect railway workers came relatively late, the first being
introduced in 1900, with agricultural workers being largely unprotected until the
Agriculture Poisonous Substances Act 1952, followed shortly afterwards by the

Agriculture Safety, Health and Welfare Act of 1956. Shop worker’s hours of work
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became regulated first in 1886 and a subsequent variety of legislation was
consolidated in 1950. The physical conditions in shops were almost unregulated until
the Offices, Shops and Railway Premises Act of 1963. Legislation covering particular
hazards and types of occupations continued to be introduced from time to time, such
as that relating to offshore installations which were covered by the Mineral Workings
and Offshore Installations Act 1971.

Throughout this period, the development of legislative protection for the
employee and legal remedies by which compensation for the negligence of the
employer could, with increasing success, be sought in the courts reflected the
developing humanitarian conscience of society. Fundamentally, it also reflected the
inability of employers to manage the risks inherent within their undertaking, often
because they considered safety as being low on their list of management priorities.
Undoubtedly, it was also due to their possessing insufficient knowledge to do so
effectively. The result was a succession of legislation passed to deal with the control
of a series of identified workplace hazards. If they applied to the activities of an
employer, strict adherence to them was required. The legacy of this long history of
industrialization spanning one hundred and fifty years was that by 1974, employers
were imbued with the philosophy that the key to a safe and healthy environment lay
in the strict application of the highly prescriptive legislation applicable to their
undertaking. Once the legislation had been digested, it was generally a relatively
straightforward exercise of putting into practice the specific requirements it
contained.

This may be illustrated by a review of a major piece of consolidating
legislation introduced before the Health and Safety at Work Act 1974. The Factories

Act 1961 and the Offices Shops and Railway Premises Act 1963 typified the
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approach to workplace safety existing at that time. An examination of the text of the
Factories Act reveals, less than fourteen separate parts, a succession of prescriptive
requirements demanding little interpretation. The same approach is repeated
throughout the Offices, Shops and Railway Premises Act. In retrospect, it is perhaps
surprising that it took until the 1970's for the realization to exist that a change in
legislative direction was required. This change was from one that was based on a
highly prescriptive approach, to one requiring the employer to take a holistic view of

the problems existing and the manner in which they needed to be addressed.

2.2.4 1971 and Beyond- Phase Four

Since 1974, the fourth phase has seen the shift to a risk assessed approach to
the management of workplace safety being imposed on employers. It requires their
proactive enactment of risk management and the development of the 'science' of
safety, geared towards the efficient management of the risks inherent within their
undertakings. For perhaps the majority of employers, it is a process that has
increasingly gathered pace during the last twenty-five years.

The watershed is the process of management being required to take a
proactive approach to the means or 'technique' by which effective safety management
could be achieved, was the motivating force provided by the Health and Safety at
Work Act 1974. In 1970 a Committee of Inquiry, appointed by the Right Honorable
Barbara Castle, M.P., who was then Secretary of State for Employment and
Productivity, was set up under the Chairmanship of Lord Robens. It is of interest to
note that in 1966, he had been chairman of the National Coal Board when the Aberfan
disaster occurred: an event that did not generate any subsequent health and safety

prosecution. The terms of reference of the Robens Committee were broadly to review
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the provision made for the safety and health of persons in employment, doing so-
against a background of a growing discontent with the legislative framework within
which safety and health was required to be conducted. As has already been described,
safety requirements were by 1970 contained within numerous enactments. A
significant proportion of the working population had no statutory protection, while
those who did were not treated consistently. Administration of legislation was diverse
and enforcement powers of the inspectorate were considered inadequate. Legislation
was not generally directed towards the personal involvement of the worker and some
of it was obsolete.

A study of these reveal the Committee's understanding that if organizations
were to assume a more active role in accident causation prevention, they would need
to ensure that safety and health is "not only a function of good management but it is,
or ought to be, a normal management function -just as production or marketing is a
normal function. The effective exercise of this function, as any other, depends upon
the application of technique. The "technique" referred to, implied the need for the
adoption of a scientific and systematic approach. Within this would be incorporated
the need to plan a comprehensive system of accident causation prevention including
assessing the causes of accidents and using diagnostic and predictive techniques and
preventive procedures. The Committee, therefore recognized that a major
improvement was required in the manner in which employers were managing safety.
However, the subsequent Act did not clarify the 'technique’, and it has been left to the
Health and Safety Commission/Executive, researchers in the safety field, and safety
practitioners, to develop relevant management techniques. The findings of the Robens
Committee were presented to Parliament in July 1972 and the subsequent Health and

Safety at Work Act 1974 was based largely on its recommendations (Egan, 1979).
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It addressed the majority of the recommendations made in the Report and
brought approximately eight million workers having no previous statutory protection
while at work, within the Act. It provided comprehensive protection requiring the
employer to have regard for the health and safety of employees, and also to conduct
his undertaking in: "such a way as to ensure, so far as is reasonably practicable, that
persons not in his employment who may be affected thereby are not thereby exposed
to risks to their health or safety".

This duty extended the employers responsibility to the protection of all
contractor’s personnel engaged alongside his own and to any members of the public
who might be endangered by his activities. The Act moved away from the highly
prescriptive nature of previous legislation to a position in which the employer was
required to take all 'reasonably practical' measures to ensure the health, safety and
welfare of employees and other persons to whom he owed a duty under Regulations 2
and 3. Failure to provide adequate welfare facilities could result in prosecution and if
the accused wished to rely on the defense that it would not have been 'reasonably
practicable' to make further provision, the burden of proof would henceforth lie on
him (Luxon, 1984). It added impetus to a process of increasing realization that if
employers were to provide a defense against such a claim, they would need to
continually review the actions taken to ensure that they met this requirement. There
was, therefore. a very real need to plan how safety was being enacted.

Further the impetus to improve the management of safety as a result of the
1974 Act came with the establishment of the Health and Safety Commission and
Health and Safety Executive. In addition, a variety of enforcement inspectorates
created at various times by earlier laws were merged together in the new national law

enforcement agency, the Health and Safety Executive, operating under the
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Commission. Furthermore, approximately eight million workers out of the remaining
16 million workforces were being protected by earlier acts and regulations having no
statutory protection under previous health and safety legislation were now brought
under the Act. The legislation and its enforcement thereby became a new reality for
many employers. However, the fact remains that twenty-five years after the passing
of the Health and Safety at Work Act 1974, management has still not
comprehensively addressed and achieved effective safety management, as is
demonstrated in current accident statistics and employer prosecutions. Following the
1974 Act, yet another dimension was added to the nature and requirements of safety
legislation with the United Kingdom's membership of the European Community in
1973, committing it to the Treaty of Rome and other Community Treaties. However,
in many ways this was to have a more significant impact, and "few can be realized
that years later, in the field of health and safety, legislation derived from the latter
was to have a more profound impact than the legislation derived from the former"
(Hendy and Ford, 1998). For health and safety, the important point was the
amendment of the Treaty of Rome with the Single European Act of 1986, and the
adding of Article 118A which was specifically concerned with occupational health
and safety. In 1989 Article 118A was the vehicle for the adoption of a Framework
Directive on the introduction of measures to encourage improvements in the safety
and health of workers. This was subsequently introduced as the Management of
Health and Safety at Work Regulations 1992 and was accompanied by the following
'Directives': Health
Y Workplace (Health, Safety and Welfare) Regulations 1992.

Provision and Use of Work Equipment Regulations 1992.

24



University of Education,Winneba http://ir.uew.edu.gh

Personal Protective Equipment at Work Regulations 1992.

Manual Handling Operations Regulations 1992.

Health and Safety (Display Screen Equipment) Regulations 1992.

The core of these (and subsequent regulations) is the duty to assess the risks to
the health and safety of employees and anyone who may be affected by the work
activity. The assessment to be followed by measures involving “planning, care and
information" (Walter & Nichols, 1994).

The duties imposed under the Risk Assessment requirement of Regulation 3
of the Management of Health and Safety at Work Regulations, are also contained
within each of the accompanying five Regulations (collectively under what are
known as the "Six Pack" Regulations) and subsequent legislation. They are merely an
extension of the 'reasonably practicable' requirement and impose a very clear
obligation on the employer to take a proactive approach and to anticipate and manage
risks. It can be identified from the above, that the period of industrialization, and
legislation introduced up to the advent of the Health and Safety at Work Act 1974,
placed employers within a legal framework in which safety became closely regulated.
However, there existed little guidance on the practicalities of achieving compliance,
and because of its fragmented nature, no uniform guidance that could be applied
throughout industry. The result of this was that employers had no history of looking
holistically at addressing the risks inherent within their undertakings. The 1974 Act
and subsequent European Union legislation heralded a new era in the legislative
approach to safety and health in the workplace. It demanded risk management based
not only on those preventative and protective measures within the bounds of what are
'reasonably practicable', but also to the undertaking of risk assessments and inherently

to thereby implement appropriate safety management systems. In doing so it has
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demanded an increasing level of sophistication in the manner in which safety is

managed and developed, and is a process that continues.

2.3 Safety Management Systems and Safe Systems of Work
2.3.1 Safety Management Systems

According to Walters (1996), underpinning the safety culture are safety
management systems and safe systems of work. These are the building blocks upon
which the success of the safety culture and effective safety management itself will
depend. But what exactly are safety management systems? As Walters (1996) has
identified "Everyone seems to have their own slant on the subject". Safety
management systems according to HSE (1989) describes a system as "a whole
composed of parts in an orderly arrangement according to some scheme or plan".
Taking this definition further, the HSE's 'Successful Health and Safety Management'
(HSG65), identifies the six elements of an effective safety management system. First
published in 1991 and revised in 1997, HSG65 has become the standard reference
work for employers undertaking improvements to their management of safety. In
doing so, it has also provided further impetus to the concept of the safety culture and
to which reference is made on several occasions in its text.

In the 'Introduction' to the second edition HSE (1997), it is stated that the
guidance it contains is aimed at those at all levels involved with health and safety and
that it: describes the principles and management practices which provide the basis of
effective health and safety management; sets out the issues which need to be
addressed; and can be used for developing improvement programs, self-audit or self-
assessment. The six elements or safety management systems contributing towards

successful health and safety management on which it is based are:
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2.3.2 Policy

Effective health and safety policies are considered to set a clear direction for
the organization to follow, demonstrating a commitment to continuous improvement
and in which responsibilities to personnel and the environment are met according to
legislative requirements. Cost-effective strategies are used as the basis for preserving
and developing physical and human resources and reduce financial losses and

liabilities.

2.3.3 Organizing

An effective management structure and arrangements should be put in place to
deliver the policy, with staff being motivated and empowered to work safely and
protect long-term health. Such arrangements to be underpinned by effective staff
involvement and participation and sustained by effective communication and the
development of competence which would permit all to make a contribution to the

health and safety effort.

2.3.4 Planning and Implementing

That in place is a planned and systematic approach to implementing the health
and safety policy. This to be achieved through an effective health and safety
management system in which the aim is to minimize risks. Risk assessment to be
used to decide priorities and set objectives for eliminating hazards and reducing risks.
Performance standards to be set and used for measuring performance and specific

actions identified to promote a safety culture.
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2.3.5 Measuring Performance

Performance to be measured against standards using self-monitoring
techniques to identify when and where improvements are needed. This will look at
both hardware and software controls and in the event of their failure reactive

monitoring will discover the causes of such events.

2.3.6 Reviewing Performance/ Auditing

The organization learns from experiences and applies the lessons learnt by
undertaking systematic reviews of performance. In this way it is in a position to
improve on past performance and develop its policies, systems and techniques of risk
control. The document sets out, under the above headings, a framework around which
it is recommended that the management of safety should be undertaken. The word
'recommendation' is, however, an over simplification A major factor in the success of
HSG65 is undoubtedly the fact that it now sets the standards against which HSE
inspectors are assessing the performance of organizations against the general duties of
the Health and Safety at Work Act 1974, and the Management of Health and Safety at
Work Regulations 1992, and other legislation. David Eves, Deputy Director General
Health and Safety Executive, stated in the 'Foreword' to the second edition (HSE,
1997) that: "Together with legal requirements, the framework described here provides
the basis for the approach which HSE inspectors take when auditing an organization's
arrangements for managing health and safety." For those who are aware of the
existence of HSG63, there is, therefore, a direct relationship between the management
of safety in accordance with the material it contains, and the need to be able to

demonstrate that compliance with it has been achieved.
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Furthermore, British Standard 8800, Guide to Occupational health and safety
management systems BSI (1996), provides guidelines that are based on the general
principles of good management. They are designed to enable the integration of
occupational health and safety management to take place within an overall
management system. Three possible options are considered which reflect the links
between safety environment and quality to which reference has already been made:
"The first detailed approach, based on HSE guidance Successful Health and
Safety Management HS (G) 65, is designed for organizations wishing to base their
OH&S management system on this approach. An alternative detailed approach has been
designed for those organizations wishing to base their OH&S management systems on
BS EN ISO 14001, the environmental systems standard, and as such identifies the
common areas in both management systems. The guidance presented in each approach is
essentially the same, the only significant difference being the order of presentation and
either approach may be used to integrate OH&S management within the overall

management system.

2.4 Safe Systems of Work

According to Munkman (1990), the employer's duty to take reasonable care of
those to whom he has a legal responsibility requires him to establish and enforce a
proper system or method of work. The significance of a 'safe system' is that it
emphasizes the need for the employer to plan the work in advance having regard for
the safety of those involved and then to put that plan into practice by relevant safety
instructions. It is the duty of an employer to give such general safety instructions as a
reasonably careful employer who has considered the problem presented by the work

would give to his workmen. Although Section 2. 2a, of the Health and Safety at Work
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Act 1974, requires the Employer to provide safe systems of work, it does not define
what these are. Earlier legal interpretations were provided such as in the above case.
Also, under Regulation 3 of the Management of Health and Safety at Work
Regulations 1992, which requires employers to make an assessment of the risks to
which their employees are exposed and then establish systems for dealing with them?
These have provided some clarification of their meaning.

They are now seen as being fundamental to accident prevention, necessitating
the documentation of hazards, precautions and safe working methods, including job
training requirements Bamber (1994). On the theme of training where the employer
has provided safe plant and machinery and identified the procedures to be followed,
Barrett and Howells (1995) summarized its importance to safe systems stating that:
"Safe workplaces are unlikely to be achieved unless those who work there are
informed of the need to operate safely, trained to ensure that they know how to
operate safely, and monitored to ensure that safe systems are actually being operated.
Safe systems depend not only on investing in plant and equipment but also on
investing in people. "Safe systems are, therefore, at the very heart of the employer's

provision of a safe working environment and will include the following:

' Safe premises and plant.

' Safe tools and equipment.

Y Adequate, competent and effective supervision.
' Safe working environment.

Y Trained and competent staf.

v

Laid down safety rules and procedures, adequately enforced.
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Adequate personal protective equipment provided and used subject to supervisory
inspection. The employer must, therefore, ensure they are in place, having adequate
monitoring arrangements for this purpose. When undertaking accident/incident
investigations, perhaps the classic test for the investigator is to question whether the
above was present. Where the answer is in the negative, then that is a clear indication

of the potential liability position of the employer.

2.5 Culture or Systems Change

Although there is an increasing emphasis on organizational safety culture and
safety management systems and safe systems of work, there is often a lack of
understanding of the essential differences between them, also how they relate to each
other and how they demand different approaches to reach the altered state. Culture
change is required when there is a need to alter individual ideas, beliefs, values and
knowledge, which govern the way in which safety is viewed and practiced within a
company (ILO, 2014).

It is notoriously difficult to achieve and was described by Deal and Kennedy
(1982) in the context of organizational change, as being "a difficult, time-consuming,
often gut-wrenching process." System changes require improvements to, or the
introduction of new, individual safety management systems and safe systems of work,
and identify the manner in which activities are to be managed and undertaken. Dyer
and Dyer (1986) highlighted this essential difference between culture and system

when applied to organizational development, although applying equally to safety.
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2.5.1 Occupational Health and Safety in Ghana

According to Annan (2010), employers in Ghana are required by the Ghana
Labour Act 2003, Act 651 to ensure their employees are not exposed to conditions
that would lead them to work related injuries or illnesses. Employees are also
required to exhibit their duty of care in ensuring that they work as per the employers*
standard operating procedures which must incorporate safety and health requirements.
The Nation has different agencies under different jurisdictions which monitor
different industries for workplace and employee safety, however, there is no national
body, policy nor process that govern Occupational Safety and Health management in
Ghana. There is a Road Safety Commission but with little standards, guidelines and
impact on the safety of the transport industry and the pedestrian. The Minerals
Commission has the Mining Regulations 1970, which contains some guidelines in
Occupational Safety and Health but just for the Mining Industry. There currently is a
draft of the reviewed Mining and Minerals Regulations which is pending approval by
the Ghanaian Parliament.

Numerous injuries, illnesses, property damages and process losses take place
at different workplaces but due to under reporting or misclassification due to lack or
thorough standards, or unfamiliarity with the existing guidelines, people are not
normally in the known of such events as well as their actual or potential consequences
and effective corrective actions required Annan (2010). There are currently two major
edicts that have provided guidance in the provision of occupational/ industrial safety
and health services, practice and management in Ghana. These include the Factories,
Offices and Shops Act 1970, Act 328 and the Mining Regulations 1970 LI 665, but
these have only driven the mining and the labour sectors and are therefore very

limited in scope, given the multifaceted distribution of industrial operations that we
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have in Ghana. There is the Workmen’s Compensation Law 1987 (PNDC 187) which
relates to compensation for personal injuries caused by accidents at work and hence,
indirectly impacts on monitoring worker / workplace safety. The Radiation Protection
Board of the Ghana Atomic Energy Commission is also proactive in monitoring
companies with radiation exposure hazards for compliance, however, due to limited
resources, effectiveness of their activities is compromised Annan (2010). There are
other statutes which indirectly impact on Occupational Safety and Health and these
include the Environmental Protection Agency Act 490 1994, the Ghana Health
Service and Teaching Hospital Act 526, 1999 and the National Road Safety
Commission Act 567, 1999.

Though, Ghana is among the 183 member countries of ILO, which requires,
as per the ILO convention number 155 1981, that member countries formulate,
implement and periodically review a coherent policy on occupational safety and
health and work environment, Ghana has not yet rectified this convention and the
nation has no established authority dedicated to Occupational Safety and Health to
guide and facilitate the implementation of the “Action at the National Level” as
indicated in the R164 Occupational Safety and Health Recommendation, 1981.
However, the Labour Act 2003, Act 651, Part XV, sections 118 to 120 apparently
direct employers and employees in their roles and responsibilities in managing
Occupational Health, Safety and Environment in the nation, but is not specific about
whom to report accidents and occupational illnesses to. It is not clear or does not
specify what to consider as Occupational Illness. It does not specify who to be
responsible for ensuring the industries in Ghana implement corrective actions as per
recommendations. Currently, accidents that occur in factories are expected to be

reported to the Department of Factory Inspectorate but companies hardly report such
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events to the inspectorate for investigation and correction. When these accidents get
reported, it takes a long time before corrective or preventive actions get implemented,
hence, there is a little or no positive effect of the action of the Department of Factory
Inspectorate on the factories. The nation has seen some positive “Safety and Health
practice infection” among some of our Ghanaian companies due to the influx of some
multinational companies into the country, given their corporate expectations with
specific requirements in Occupational Safety and Health practices. This stems from
their requirements for the contractors, and subcontractors, some of whom are
Ghanaian, to follow their Health and Safety standards. In as much as this is a good
effort and helps the Ghanaian to know there is more to Occupational Safety and
Health than we have specified in our legal framework, it tends to confuse the
Ghanaian the more with regard to which standard to follow in the nation, and what is
required to make employees and employers accountable. In the academia,
Occupational Health is not an option for specialization in a typical Ghanaian medical
school. Safety engineering has not found its way into any of our Engineering
curricula in Ghana yet. A potential intervention is the proposed Safety and
Environmental Engineering program which is being expected to commence at the
University of Mines & Technology, but this is not approved yet. All other Safety &
Health training programs are run either by international agencies or some few
Ghanaian organizations but none of these matches up to even a first-degree (Annan,

2010).

2.5.2 Health Hazards in the Wood Industry
The World Health Organization (WHO) report 2000 notes that, occupational

health risks are one of the leading causes of morbidity and mortality in the world in
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general and developing countries in particular. In India alone, research reports
estimated an annual incidence of occupational disease between 924,700 and
1,902,300 cases and 121,000 deaths (Leigh et al., 1999). Numerous studies on many
industries including the leather tanning industry, textiles and metal ware have found
that workers in these industries workin inhuman physical conditions for very long
hours (Usha, 1984; Labour Bureau Reports 2000; 1998; 1996; 1992b; 1992a;
Banerjee and Nihila, 1999; Nihila 2002). A survey by Adei and Kunfaa (2005)
revealed, that employees in the wood processing industry were exposed to physical,
ergonomic, mechanical and chemical hazards. The perceived physical hazards in the
study were sawdust, noise and extreme hot temperature.

Sawdust was a major hazard in all the Wood Processing companies surveyed
which is consistent with the work place health and safety hazards survey by the
Ministry of Health (1998), that showed that wood dust and shavings were major
hazards among woodworkers. The percentage of workers as the study maintains who
were provided with nose masks and those who claimed to use it may be an over
estimation. Apart from one small company surveyed, where all workers were seen
wearing their nose masks, some workers in the rest of the companies surveyed had
their nose masks on their foreheads because they found them uncomfortable to use.

Amedofu (2002) as cited in Adei and Kunfaa (2005) observed that hearing
impairment usually develops slowly over a long time and the impairment can reach
the handicapping stage before an individual becomes aware of what has happened.
The researcher had to shout when administering the questionnaire to some of the
workers at their administration block, which were insulated from noise. This suggests
that majority of workers were not aware of their hearing impairment. It therefore

appears that where earmuffs were provided their use was not clearly understood.

35



University of Education,Winneba http://ir.uew.edu.gh

Most supervisors and workers in the wood processing companies surveyed perceived
noise as an inevitable part of the production process. The supervisors had no idea of
the quantitative noise levels the workers were exposed to and only 6.5 percent knew
that the maximum allowable noise limit for eight-hour shift should not be more than
the recommended levels by Environmental Protection Agency (EPA) in Ghana.
Amedofu and Asamoah-Boateng (2003) showed that workers in sawmills, and corn
mills were exposed to noise levels exceeding the recommended levels by
Environmental Protection Agency (EPA) in Ghana. Workers at the boiler and kiln
dryer sections in the large and medium sized companies perceived their work
environment to be hot. Workers at the boiler sections experienced profuse sweating
although no temperature-monitoring equipment was in place. The companies with
clinics (three large and one medium-sized processing companies) had a record,
complaints of fatigue, discomfort and heat exhaustion as a result of the excessive heat
exposure. Ezeonu (2004), reported heat exhaustion caused by exposure to high
temperature among kiln workers in a Nigerian company.

All over the world, there are steady efforts to promote and sustain safety and
health at workplace and even in homes. Health and safety concerns have become
paramount to individuals, government agencies and businesses alike. This is more
pronounced in developed countries where occupational safety and health have
become rooted in the laws, culture and lifestyle of citizens, unlike developing
countries. Verma (1996) attributes Canada’s successful Occupational Safety and
Health (OSH) regime to initiatives like awareness creation, nationwide access to
information, accessible OSH education and training at various levels including
universities and colleges, and increase numbers of OSH professionals. Also, the

United Kingdom has a successful OSH culture and management systems in Islington
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through strategies like inspections and organizing awareness raising and training
events, and publicizing prosecutions to increase the general public’s awareness of
health and safety regulations.

Mock et al. (1999) hint that safety and health cannot be ignored since injuries
alone account for 14% of all disability adjusted-life year losses for the entire world’s
population. It is estimated from the International Labour Organization (ILO) that
globally over two million people die annually as a result of occupational accidents
and work-related diseases (ILO, 2005 and Machida, 2010). Indeed, there is significant
economic cost to nations as high rates of work-related accidents and diseases
contribute to about 4% of the world’s gross domestic product loss (Machida, 2010).
According to Adei & Kunfaa (2005) workplace related accidents, injuries and
diseases cost Ghana about 7% of gross domestic product (GDP). Clearly health and
safety has become a major global concern and should trickle down to all countries.
From the ILO, the global challenge now is extending the benefits of real advances in
health and safety from industrialized nations to the whole working world (ILO, 2005).

Unfortunately, Ghana like other developing countries as of now has no
comprehensive national policy on Occupational Safety and Health (OSH). Meanwhile the
country is geared towards industrialization as one of the fast-growing economies in the
world (Solari et al., 2012), especially following the oil boom. The reality is that a lot of
efforts are usually required in promoting health and safety through legislation,
enforcement, promotion and training (Labour Department of Hong Kong, 2010). Ghana
is no exception in this regard. The caution is that there could be steady economic
development with low awareness level of Occupational Safety and Health (OSH). For
instance, Hu et al (1998) claim that despite Taiwan’s rapid economic development, the

general awareness, knowledge and perception of the importance of OSH were relatively
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lacking and limited. Though Ghana has no comprehensive OSH policy, according to
Bruce (2009) there exist fragmented safety and health laws used by various ministries,
departments and agencies for enforcement and complementary roles. Moreover, Adei
and Kunfaa (2005) assert that there are three main laws on OSH in Ghana, namely:
The Factories, Offices and Shops Act 328 (FOSA), Workmen’s Compensation Law
187 (1987), and Labour Act 651 (2003). There are also claims that FOSA, which is
considered the main OSH statute, has several limitations (Bruce, 2009 and Asiedu,
2010). Thus, there exist institutional framework for OSH. However, this does not
deny that the OSHA regime in the country has several challenges that need attention.
Apart from the limitations associated with FOSA (Act 328), it is also not clear the
awareness level among the populace after over four decades of its existence. Laryea
and Mensah (2010) claim that there is poor state of health and safety on construction
sites attributing to reasons like lack of strong institutional framework, poor
enforcement of health and safety policies and procedures, and low premium on health
and safety by the Ghanaian society. The authors also attribute this to lack of
awareness of health and safety obligations under existing Acts. Meanwhile, one of the
key conditions for addressing health and safety is the development of awareness
(Fairbrother, 1996). Osagbemi et al. (2010) suggest that health and safety awareness
or consciousness influence compliance of safety measures and not necessarily socio-
demographic factors. Also, the understanding from India is that awareness of safety
and health should be integral part of all training programs for industries, commerce,
services, and educational environments targeting all including workers, supervisors,
traders, management personnel, other unions, under-graduate, post-graduate, medical
students, etc (Gol, 2011). It can be inferred that improvement in health and safety is

realized through sensitization, awareness creation and formal training.
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The extent of awareness and compliance with the Factories, Offices and Shops
Act 328 (1970), was established as the main OSH legal framework in Ghana, using
one of the university communities, Kwame Nkrumah University of Science and
Technology (KNUST) in Kumasi. Specifically, the following were established: level
of awareness, compliance with some basic requirements and the perception about the

effectiveness of the Act.

2.5.3 Institutional Framework for Occupational Safety and Health in Ghana

Ghana like other countries also has a bit of history concerning Occupational Safety
and Health (OSH) tracing back to the colonial era. According to Asiedu (2010), the
development of OSH began in the 1930’s without any designated body for labour
administration, and OSH was limited to the processing and payment of
compensations to workers who were accidentally injured. Around 1938, the British
established a Labour Department and legally empowered it to deal with general
labour administration. By September 25", 1951, a fully qualified and experienced
factory inspector to oversee the safety, health and welfare of workers assumed duty.
The Factories Inspectorate Unit operated as a unit of the Labour Department, until
May 1 1985 when it was separated from the latter and became an autonomous
Department (Factories Inspectorate Department) Asiedu, 2010). The Department of
Factories Inspectorate (DoFI) under the Ministry of Employment and Labour
Relations (formerly Ministry of Employment and Social Welfare, MoOESW) promotes
health and safety of persons within the purview of the Factories, Offices and Shops
Act, 1970 (Act 328) (MoESW, 2011). It is the recognized body in Ghana by the
International Labour Organization, ILO on OSH (Bruce, 2009). Among the core

functions of DoFI from MoESW (2011), the key ones are: inspections of workplaces
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to ensure maintenance of reasonable standards of safety and health, prosecutions of
offences under the Factories, Offices and Shops (Act 328), and investigation of
reportable occupational accidents and dangerous occurrences.

Moreover, there are other easily identifiable key stakeholders from other
government ministries, departments and agencies that play complementary role in the
promotion, but not enforcement of OSH measures (Bruce, 2009). These key
ministries include Mines, Environment, Health, Road & Transport, and Science &
Technology, while the key departments and agencies are National Labour
Commission and its Departments; Environmental Protection Agency; Metropolitan,
Municipal and District Sanitary Inspectorate; Chamber of Mines; Ghana Standards
Board (now an authority), and Ghana Foods and Drugs Board (now an authority)
(Bruce, 2009; Asiedu, 2010).

Currently, there is no comprehensive national policy on OSH in Ghana.
Paradoxically, a policy document titled “Development of Legislation and Policy on
OSH for all Sectors of the Ghanaian Economy” was drafted in June 2000 as a bill
(Asiedu, 2010) but has not been pushed further for adoption and passage by
parliament into law. Notwithstanding, there are several laws and regulations (though
with diverse limitations) used by the several government ministries and agencies in
the country in discharge of their responsibilities. The lead agency DoFI operates
under the Factories, Offices and Shops Act, 1970 (Act 328), FOSA as the main
statute. According to (WIEGO, 2010), the Act 328 (FOSA) and the Mining
Regulations 1970 (LI 665 & 666) are the two main statutes that have charted the
course of OSH over the years. Other statutes that have bearing on OHS include the
Workmen’s Compensation Law 1987 (PNDCL 1987), Environmental Protection

Agency Act 490 (1994), Ghana Health Service and Teaching Hospitals Act 526
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(1999), Labour Act 651 (2003) sections 118 — 120, Children’s Act 560 (1998), Small
Scale Gold Mining Law 1989, PNDC Law 218, Ghana Road Traffic Offences
Regulations 1974 (LI 952) and Radiation Protection Regulations 1993 (LI 1553)
(Adei & Kunfaa, 2005; Hodges and Baah, 2006; Asiedu, 2010; WIEGO, 2010).
According to the DIAGLGUE ILO (2006), Ghana has been a long-standing
member of the International Labour Organization (ILO) since May 1957 soon after
independence. It means the country should have by now have a strong institutional
framework to champion the course of OSH for industrialization. On the contrarily, the
framework is not clear, limited in scope for the entire economy (given the emergent
oil and allied sectors), fragmented with unnecessary overlaps (Bruce, 2009) and other
challenges. Adei & Kunfaa (2005) and WIEGO (2010) claim some of the OSH
challenges include lack of commitment by managements and government, restrictive
inspections, lack of education and enforcement by under resourced DoFI, and poor
knowledge or awareness levels of laws and regulations. For instance, claims exist that
the proportion of workers who receive OSH service in the informal sector alone
(which dominates Ghana’s workforce by 70% - 90%) is not more than 1 — 2%
(WIEGO, 2010). This is a worrying picture and it cannot support productive
workforce in a fast-growing economy towards industrialization. A smart approach to
improving the situation will be to learn from other successful countries. The starting
point is to have a comprehensive policy on OSH capable of ensuring OSH service
delivery to all sectors of the economy. This seems to have worked well for others;

Ghana can do it and now is the time!

41



University of Education,Winneba http://ir.uew.edu.gh

2.6 The Factories, Offices and Shops Act, ACT 328, 1970

FOSA has limitations, already enumerated although it has been amended about
three times under: (1) the Provisional National Defense Council (PNDC) Law 66
(1983) (2) PNDC Law 275 (1991) and (3) Ghana National Fire Service Act, 1997
(Act 537) (Ghana, Factories Offices & Shop Act 328, 1970), all to widen the scope.
However, there are parts and sections of the document that explicitly seek to promote
OSH, which can be listed here. These are Parts 4 through to Part 7, and then Part 9
covering the following: notification of accidents, health & welfare, safety, dangerous
conditions & practices, and offenses & legal proceedings. Some basic and critical
requirements of FOSA that can be seen as supported by WorkSafe (2008) are
workplace amenities needed to promote health, safety, welfare and personal hygiene.
These include toilets, shelter, seating, dining rooms, change rooms, drinking water,
personal storage, washing facilities, workspace, temperature, air quality, lighting and

flooring, firefighting, emergency exits etc.

2.7 Practices of Safety by Wood Workers

2.7.1 Factors Driving the Need for Health and Safety Development Planning

At the end of the 20th Century, what then are the forces driving the need for health
and safety change and the development planning which must accompany it if such
change is to be successful? The greater emphasis on management responsibilities has
certainly been accompanied by a plethora of guidance identifying how the duties of
the employer are to be met. It is principally the Health and Safety
Commission/Executive and other specialists who have, during the last twenty-five
years, undertaken the process of providing material on the manner in which

legislative compliance is best achieved.
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'Safety culture' and 'safety management systems', as well as the application of
total quality management to health and safety, are just three recent developments in
the science of the management of safety. They are now firmly established objectives
of any effective management approach to the subject. However, the question remains,
at the very core of their existence, is it clear what the planning processes are that are
required for their successful introduction into an organization, and for their
development and maintenance? As has been seen, the risk of civil litigation and
potentially extremely high legal costs as well as the possibility of prosecution by the
enforcing authorities are two of the more dramatic penalties facing the employer who
fails to keep pace with legislative requirements.

The need to keep in step with safety requirements and thereby mitigate such
possibilities having grown consistently since 1974, has meant that from that date for
the majority of employers their activities have become increasingly regulated through
health and safety legislation, and supporting codes of practice and guidance notes.
This is in spite of government deregulation initiatives. The significance to the
employer of Regulation 3, 'Risk assessment', of the Management of Health and Safety
at Work Regulations 1992 cannot be over emphasized. Being based on the principle
of identifying, assessing and controlling risks, before their manifestation in an
accident or incident, risk assessment has now become enshrined as the cornerstone of
the effective management of risk. It is a process requiring the on-going review of an
organization's activities and the taking of appropriate action. For many, this has
demanded a shift in corporate and individual attitudes to loss prevention. It is a move
from one based on a reaction to events, to a proactive approach and the recognition
that change, and the need to work and adapt to it, are ever present. Added to this trend

are the demands imposed in meeting non-regulatory health and safety developments
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such as the concept of the 'safety culture' and safety management systems, as well as

financial and quality requirements, each of which are considered below HSC (1993).

2.7.2 Organizational Safety Culture

The Institution of Occupational Safety and Health in its policy statement on
health and safety culture (1994) stated that it: "seeks to describe the characteristic
shared attitudes, values, beliefs and practices of people at work concerning not only
the magnitude of the risks that they may encounter but also the necessity, practicality,
effectiveness and preventative measures. Measures which have been taken to improve
safety performance can be seen in the way in which safety is practiced by an
organization’s personnel being evident in an identifiable, positive and progressive
organizational' safety culture'. As Davies (1988) put it succinctly: "Culture provides
the framework whereby members may meaningfully interpret actions as being
"correct" or "incorrect" in relation to their understanding of the organization. In this
way it is a social interpretation rather than an individualistically psychological one.
The phrase "We don't do it that way here" is a strong indicator of organizational
culture in action (Davies, 1988).

For those employers who are aware of it, it is the component parts of such a
culture to which the definition applies that many now aspire to see in operation within
their organization. Drawn from the results of 216 questionnaires completed by CBI
members, the significance of 'Developing a safety culture' (1990), was that it brought
together eleven elements considered to constitute an identifiable safety culture. The
importance of each element was already known in its own right at the time of

publication. However, when combined under the banner of the ingredients of a safety
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culture, they assumed a corporate entity with a relevance that could be recognized as

generally applicable to and achievable within, most organizations.

The eleven elements were:

>

Leadership and commitment from the top which is genuine and visible.
Acceptance that is a long-term strategy which requires sustained effort and
interest.

A policy statement of high expectations and conveying a sense of optimism
about what is possible which is supported by adequate codes of practice and
safety standards.

Health and safety should be treated as seriously as other corporate aims and
properly resourced.

It must be a line management responsibility.

'Ownership' of health and safety must permeate all levels of the workforce.
This requires employee involvement, training and communication.

Realistic and achievable targets should be set and performance measured
against them.

Incidents should be thoroughly investigated.

Consistency of behaviour against agreed standards should be achieved by
auditing and good safety behaviour should be a condition of employment;
Deficiencies revealed by an investigation or audit should be remedied
promptly.

Management must receive adequate up-to-date information to be able to

aSsEss perforrnance.
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The above represent significant, but achievable, basic performance criterion.
In 1993, the Advisory Committee on the Safety of Nuclear Installations, Human
Factors Study Group, in its Third report: 'Organizing for safety', endorsed the above
by identifying essentially the same set of characteristics.

Safety is a positive value; it prevents injuries, saves lives, and improves
productivity and outcomes. When safety is actively practiced and is regarded as a
critical core value by organizational leaders, it bestows a sense of confidence and
caring in all of the people who work there. A strong safety culture is required to
protect employees but is especially important in protecting students and in developing
students’ skills and awareness of safety. It also protects academic institutional
reputations. This culture emanates from ethical, moral, and practical considerations,
rather than regulatory requirements. Managers/ Administrators, faculties, and staff
members have ethical responsibilities to care for their employees’ safety and to instill
awareness about safety.

They need to teach employees the safety skills required to work in the sawmill
and other organizations in the workplace. In a strong safety culture, employees will
acquire the skills to recognize hazards, to assess the risk of exposures to those
hazards, to minimize the risk of exposures to hazards, and to be prepared to respond

to emergencies.

2.7.4 The Elements of a Strong Safety Culture

The safety culture of an institution plays a critical role in setting the tone for
the importance placed upon safety by its members. Leaders are the key to building a
strong culture of safety. Leaders inspire others to value safety, seek open and

transparent communications to build trust, led by example, accept responsibility for
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safety, and hold others accountable for safety. The direction for and strength of the
safety culture is determined by its leaders.

Solid safety awareness and attitudes are important and building safety
awareness requires a long-term effort-safety to be highlighted repeatedly. Teaching
safety and providing periodic safety awareness training continuously over the entire
employee’s experience can build positive attitudes and strong safety ethics among
employees. Managers/Administrators and staff members have an ethical obligation to
teach existing and new employee about the need for a positive, proactive attitude
about safety. The proper attitude for safety is reflected in the “Safety Ethic”, value
safety, work safety, prevent at-risk behaviour, promote safety, and accept

responsibility for safety.

2.7.5 Learning from Incidents

Much of what is known about safety has been learned from mistakes or
incidents. Using these incidents and the lessons learned as case studies throughout the
employees learning experience provides an opportunity to capture the interest and
imagination of employees while forcing them to think about how safety measures
could have prevented or minimized these incidents. An important element of a strong
safety culture is establishing a system for reporting and investigating incidents,

identifying direct and root causes, and implementing corrective actions.

2.7.6 Collaborative Interactions That Help Build Strong Safety Culture
For a sustainable safety program, the institution must establish an active safety
committee system that includes members representing a cross-section of the

employees. The committee membership should include safety professionals, faculty
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and staff members, administrators, and senior and junior staff, who will all be covered
and affected by the program. Committees need to be active and productive, and
publish informative documents regularly. A critical part of every safety program is to
establish collaborative and trusting interactions among members of the institution,
especially among faculty, staff, and environmental health and safety professionals.
The company should establish a close working relationship with local emergency

responders, especially fire departments and their hazard materials teams.

2.7.7 Promoting and Communicating Safety

According to Albert Schweitzer (2008), probably the best way to promote
safety is through personal example. Promoting safety at your company is dependent
upon a continuous effort to advocate for a strong safety program to faculty, staft, and
employees. Advertising and promoting safety could take many forms. Today, many
faculties, staff, and especially employees, tend to do everything online and through
their cell phones. One way to promote a safety program might be a safety newsletter
or weekly bulletin that is distributed via social networks and e-mails. Departments
may consider having open seminars to discuss topical safety issues or incidents.
Recognition of individuals for doing an outstanding job in safety is an important part of a
vibrant safety program. Establish a procedure for soliciting suggestions for improving

safety and identifying safety concerns.
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2.7.8 Encouraging Institutional Support of Safety by Funding Safety Programs
and Supplies

Many of the suggestions discussed can be implemented at little or no additional
cost. Nevertheless, new and innovative approaches for building a strong safety culture
may require funding. The first step in establishing a continuing budget for a safety
program is determining institutional needs. Identifying responsibilities for safety and
the corresponding staff who will accomplish this is critical in determining budgetary
needs. The administration may require Department of Environment, Health, and
Safety (EHS) support for a safety program.

Printing, office and safety supplies, and training materials are recurring
expenses that often come from departmental budgets. Report regularly to the
administration the progress and accomplishment of the safety program and explain
the benefits in terms of how funding your request will benefit the organization, and
how funding the program can make the company a leader and a resource to your

community.

2.8 Machines Safety in the Sawmilling Production

Sawmill is a process of mechanically breaking down logs, timber or boards
into commercial use. This involves activities such as sawing, planning, edging,
trimming moulding etc. Machines that have moving parts and workers who operate
them have an uneasy relationship. Machines make workers more productive and
enable them to form and shape material in ways that would be impossible with hand
tools. Technology can make machines safer, but as long as workers need machines to
help them process material — to cut, shear, punch, bend, or drill — they will be exposed

to moving parts that could harm them. Much of the danger occurs at the point of
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operation, where the work is performed and where the machine cuts, shears, punches,

bends, or drills.

2.8.1 Basic Safety Rules for Woodworking Machines

Use mechanical feeding basic safety rules for woodworking machines where
ever possible.

Enclose all cutters and saw blades as far as practicable.

Ensure all machines are well maintained.

Ensure adequate lighting at every machine.

2.8.2 Basic Safety Rules for People Who Work at or Operate Woodworking

Machines
Only authorized people who have been properly trained and assessed as
competent, should operate or work at woodworking machines.
Safe operating procedures must be provided and used in respect of each
machine.
Appropriate hearing protection, eye shields and dust masks should be worn
when required.
Machines must be switched OFF when not in use and ISOLATED before any
repair, cleaning or maintenance is done.
The machinist’s attention must not be distracted while work is in progress.
Don’t operate machinery if fatigued or otherwise unfit for the task at hand.
If mechanical feeding is not available, use push sticks or avoid the need for

hands to be near cutters or saw blades.
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2.8.3 Major Wood Processing Machines in Sawmills and Their Safety Parts
Wood processing industry make use of machines in order to process the wood

to its required use. This type of machines to be used depends on the type of operation.

Below are some major wood processing machines which are been used in the

sawmills.

2.8.3.1 Mortising Machine

The mortising machine is a specialized woodworking machine used for
cutting square, rectangular and circular holes in a piece of wood. They are generally
electrically powered and operate by lowering the cutting mechanisms onto a
workpiece secured to a work surface. These safety devices and protocols must be

observed before operating the machine.

Figure: 2.1 Wood Mortiser Machine with safety parts

Source: ISO 19085-7.2019. Accessed on 21st January 2020
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Guard: It encloses the chuck and the bit from accidental contact by the operator.
Stock Clamp: Is a fastening device used to hold or secure objects tightly together to
prevent movement or separation through the application of inward pressure.
Back Fence: The fence helps to place the stock on the table against it therefore
guaranteeing that the distance from the edge to the mortise is the same on every joint.
Inverted-U Shape Guard: This guard provide a barrier between the operator and the
operating treadles.
Feed Lever: The drill bit is plunged into a workpiece by pulling down on the feed
lever mounted on one side of the machine. Since it is spring-loaded, the lever returns
automatically — but the mechanism can be locked with a clamp lever to run the drill
in a lowered position, leaving both hands free for working.
Depth Gauge: Drilling depth is controlled by setting a gauge. Mark the required
depth on the side of the workpiece. Lower the chuck until the tip of the drill bit
aligns with the mark, then set the depth-gauge stop to limit the vertical travel of the
chuck.
Safety Guard: Safety guard is (usually of transparent plastic) that drops down or
swings across to shield the drill-press chuck. The guard prevents hair or loose

clothing becoming caught in the rotating chuck.

2.8.3.2 Spindle Moulder

As one of the full handy woodworking equipment, the spindle moulder can be
used for multipurpose. As the name suggests, it is intended for simple moulding
work, but this machine can also be used for making trenches, links, and even box

combings. The spindle moulder can cut out shapes, construct raised panels, and flat,
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curved surfaces. It works swiftly, forms naturally, and delivers first-class wood

texture.

Figure 2.2 Spindle moulder with the safety parts

Source: ISO 19085-6:2019. Accessed on 21st January 2020

Push Stick: The push sticks or blocks are used to move the timber through the
machine. Safety Shield: This prevent access by the operator to the cutter when the
workpiece is removed. It must be long enough to prevent the operator’s hand from
reaching the cutter.

False Fence: It is an attachment that closes the gap between the outfeed and the
infeed fence. This provides good a good workpiece support and prevent the
workpiece from dipping and reduces the exposure of dangerous parts

Spindle Guard: This guard covers the spindle cutter and prevents the operator from

contact of the cutter.
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Dust Extractor: This collects the saw dust and send its outside the working

environment.
Spindle Block Guard: This protects the operator from accidentally contact of the

spindle block.
Cutterhead guard: This covers the cutter head of the spindle moulder.
Pulley and Belt Enclosement: This house the driving mechanisms of the spindle
moulder.
Cutterhead guard: This house the spindle block and protects the operator from

getting in contact with the spindle cutter head.

2.8.3.3 Surface Planer Machine

A planning machine is used to finish a piece of wood to the desired thickness,
on one or both sides of the wood. This checklist provides information to assist all
workers in the safe operation of these machines, and to ensure a safer workplace

environment’

Figure 2.3: Surface planner with safety parts

Source: Source: ISO 19085-4:2019. Accessed on 21st January 2020
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Cutter-head Guard: A planer’s revolving cutters are capable of severing a finger-tip
in a fraction of a second — so never operate the machine without the appropriate
guard.

A bridge guard that is adjustable in height and which can be slid across the entire
width of the cutter block is the ideal form of protection. Some planners are made with
spring-loaded bridge guards which are lifted or pushed aside by the work as it is
passed over the cutter block. This type of guard is superior to the simpler version that
merely swings aside to expose the cutters.

In addition, there should be a guard behind the fence that is automatically drawn
across the cutter block as the fence is adjusted sideways.

You should never attempt to rebate a workpiece without a vertical/horizontal hold-
down guard, so your hands need not approach the cutters.

Isolated Switch: Isolated switch should be accessible from either end of the machine
so you can turn it off quickly in an emergency, no matter whether you happen to be
surface-planning or thicknessing.

Fence: The fence helps to place the stock on the table against it therefore
guaranteeing that the distance from the edge can easily be moved against it. This
provides good a good workpiece support and prevent the workpiece from dipping and
reduces the exposure of dangerous parts.

Enclosement of Pulleys and Belts: This is a sheet metal that encloses the pulleys and
other driving mechanisms of the surface planner. This prevents the operator from
getting in contact with the moving parts of the machine.

Push Button: This is a wooden stick use for emergency stopping of the machine.
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Feed rollers: A planner is equipped with two motor-driven spring-loaded feed rollers
that pass the workpiece under the revolving cutter block and out the other end of the
machine. The infeed roller, usually a horizontally ribbed steel roller, is situated in
front of the cutter block and provides the main driving force. The outfeed roller,
which is situated behind the cutter block, is smooth — so as not to mark the planed
surface — and exerts less pressure on the work. When taking a very shallow cut, the
parallel bruising left by a ribbed roller is sometimes detectable on the planed surface.
For this reason, some planners are made with rubber-covered drive rollers.
Anti-Kickback Device: If some reason the drive rollers lose their grip on a workpiece, it
may be thrown out of the machine by the cutter block and a serious accident can occur if
you are feeding the work at the time. To prevent this, row of pointed metal teeth or
‘pawls’ hang in front of the infeed roller. As the work travels under them, the pawls lift to
allow free passage. Should the work begin to travel backwards, the pointed pawls
catch in the wood surface and restrict its movement.

Dust Extractor: Without an extractor, shavings are dumped onto the tables above
and below the cutter block where they impair the efficiency and accuracy of the
machine. Consequently, you have to stop the planer regularly to clear the
accumulated debris. A hose attachment leading to a portable extractor solves the

problem.

2.8.3.4 The Circular Saw
Circular saw machines are versatile and are used for crosscutting, ripping, bevel cut
and to do other operations using accessories. In using it for sawing the operator

adjusts the saw to the proper cutting depth and pushes the wood through the saw.
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Figure 2.4 Circular saw with parts

Source: ISO 19085-3:2019. Accessed on 21st January 2020

Saw Guard: The blade guard is suspended over the blade to prevent inadvertent
blade contact from the above, sides and the rear. This device protects the operator’s
hand from accidental contact of the saw blade during the operation of the machine. A
Sturdy metal is suspended directly and is also to restrain the workpiece if it is lifted
from the table by the motion of the saw. The guard is bolted onto the riving knife or
suspended from an adjusted arm.

Riving Knife: Is a thin piece of steel metal located behind the blade with a purpose of
keeping the saw kerf of the cut open or split to prevent the workpiece from pinching

the blade in contacting the rear. The riving knife is adjustable to suit blades of
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different diameters. When adjusted correctly it should be approximately 3mm (18 n)

from the saw teeth at its lowest point, no more than 8 or 9 mm (’sin) from the teeth at
its tip and a maximum of 2 to 3 mm (‘s in) below the highest point of the saw blade.
Kick-back: This prevent the board been sawn from throwing the workpiece back at
the operator at high speed.

Anti-Kickback: These are small plates such that when the workpiece moves
backward towards the operator, the teeth dig into its upper surface and restrain such
motion. Exhaust/Hood: This is a device connected to the machine which helps to get
rid of the sawdust of saw chippings, from the machine

Push Stick: The push stick is use to protect the operator’s hand while allowing good
hand control of the stock as it is pushed through the cutter head or blade.

Mitre Fence

An adjustable mitre fence slides on a path parallel to the blade in a slot machined in
the table. It is used when crosscutting timber from 90 to 45 degrees. The fence must
run smoothly without being slack and it should be marked with a clear scale to

indicate its angle.

On/Off Switches

Choose a saw with easily accessible on/off switches. This will help to easily on/off
the machine in case of emergency.

Rip Fence

A workpiece is run against a rip fence to guide it on a straight path as it is sawn from
end to end. It is essential that the fence is study and inflexible. To this end some

fences are held at both the front and back of the saw table, but this is not essential
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provided that the fence is constructed with a well-designed single mounting. The
fence is should be capable of very fine adjustment from side to side, with a clear

graduated scale.

2.8.3.5 Sanding Machine
The sander is a general-purpose finishing tool. The abrasive is looped around the disc
and the circular motion makes it effective for sanding with the grain of wood.

Abrasive of various grades also make the sander useful for shaping.

Figure 2.5 Sanding machine

Source: ISO 19085-2:2019. Accessed on 21st January 2020

Enclosement of power transmission: This protects the wires connected to the
machine and prevents it from being exposed directly to the operator.
Dust extractor: This is a device that accumulates all the dust that will be generated

during sanding. This prevents the dust from polluting the working environment.
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Guard feed rollers: They are motor-driven rollers that revolve around the sander
disc and provides the main driven force during the sanding.

Guard on unused runs: This protects the unused parts of the disc which is not
directly in contact with the sanding operation and prevents accidental contacts of the
disc by the machine operator.

Guard to close drum: This protects the running drum during the sanding operation.

This helps to avoid contact of the operator during operation of the machine.

2.8.3.6 Bandsaw Machine

A vertical band saw machine uses a thin, flexible, continuous metal band saw
with cutting teeth on one edge. The saw runs on two pulleys. In order to make a cut,
the operator keep the stock flat on the work table, hand-feed and manipulate the stock
against the blade by exerting the proper amount of force. Serious cuts or amputations

can occur if the operator contacts the blade.
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Figure 2.6 The vertical bandsaw machine

Source: ISO 19085-1:2019. Accessed on 21st January 2020

Wheel Guard: This covers the pulley systems and the blade above and below the
working table.

Top Blade Guard: Except for the part exposed to work, the entire bandsaw blade is
enclosed by the machine’s casing. The exposed section is shielded by a vertically

adjustable  guard. Protect the blade during operation of machine.
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Blade Guides: Bearings or guide blocks support the blade on both sides and from
behind so as to resist the tendency for it to be twisted and pushed off the band wheels
by the action of cutting a workpiece. One set of bearings, mounted above the saw
table, moved up and down to accommodate the thickness of the work; and a fixed set
of bearings is usually mounted below the table. Blade guides must be capable of
adjustment to very fine tolerances.

Tracking Device: The tracking is adjustable to ensure that the blade runs centrally on
and around the pulleys of the band wheels.

Saw Frame: The best band saws are constructed with rigid heavy gauge steel frame
to resist the considerable tension applied to the blade. A saw cannot run true if the
frame is flexible.

Adjustable Guard: This helps the operator to adjust the blade during cutting of
curved potion of the workpiece.

Rip fence: Straight rip cuts are made against a short adjustable fence. Very deep or
long workpieces may prove unstable when using the rip fence as supplied — in which
case, extend the fence by screwing a higher wooden fence onto it. You will find it
advantageous if the rip fence can be mounted on either side of the blade, particularly
for bevel ripping when the gravity will help hold the work against the fence on the
titled table. Some saws are made with a depth stop mounted ahead of the rip fence for
cutting tenons and other joints to length.

Mitre Fence: A mitre fence slides along a groove machined or cast int the saw table.
By adjusting the angle of the fence, it is possible to make square or mitred crosscuts.
Mitre fences are often too short, and should be extended with a wooden facing to

support long workpieces.
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Emergency Switch: As a safety feature, on/off switches are sometimes made with a
removable key. On some models opening the blade-access doors automatically
immobilizes the machine to ensure that the saw cannot be switched on accidentally
when the blade and wheels are exposed.

Foot Brake: Floor standing band saws are sometimes fitted with a brake to bring the
blade to stop after switching the machine off.

Dust Extraction: A sawdust exhaust port below the table can be attached to the hose
of a portable extractor to throw off dust out of the working area.

Tension Control Device: The blade’s tension is adjusted by moving the top band
wheel up or down. Some saws are made with a scale that indicates the tension for
each blade, but usually the correct blade tension has to be ascertained by
experimentation and experience. This helps to prevent the bandsaw blade from

breaking.

2.8.4 Machinery (Guarding)

Machine Guard provides important information for the safety and health of those
who operate, clean, repair or maintain woodworking machinery. It applies to employers,
contractors, supervisors, self-employed persons, employees and safety and health
representatives. Failure to provide, attach or replace guarding on moving parts, or follow
safe locking-out and tagging procedures are common causes of injury in woodworking
industries. Safe Use of Woodworking Machinery (Guarding) is one of three publications
dealing with woodworking hazards - wood dust, chemicals and woodworking machinery.
Woodworking machinery includes: spindle moulders, circular, crosscut and rip saws,
radial arm saws, band saws, jointers, planers, shapers, lathes, sanding machines,

boring and mortising machines, routers, and tenoning machines.
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2.8.5 What are the Risks?

Risk factors associated with woodworking machinery include: sharp
unguarded parts that can cut or amputate, pierce, or graze. Rotating unguarded parts
turning at high revolutions that can severely cut or amputate body parts, trap, nip or
catch clothing, jewelry or body parts, cause a friction burn or abrasion; the force
exerted on a piece of wood by a rotating part causing the machinist to be injured or
knocked off balance. Unguarded moving parts “nipping” (or coming together), or
moving without warning, or moving unpredictably, with the potential to amputate
fingers, or crush body parts; hand feeding without using a jig or push stick. The parts
most likely to cause injury or harm are: nip points rotating blades; rotating wheels;
moving parts; movable (reciprocating) blades; pressing parts. The employer must
carry out risk assessments of these parts to determine their likelihood of causing
injury or illness. Risk assessments should include any automated machinery at the
workplace as well as other woodworking hazards such as wood dusts, chemicals, fire
and manual handling. Procedures for controlling the risk of injury or illness should be
developed by the employer in consultation with employees and any others likely to
have access to the machine, such as for maintenance or repairs. Instruction and
training should be provided at induction of new employees, on introduction of new

machines, and as refresher training, on an ongoing basis.

2.8.6 Controlling Risks

This Guidance Note focuses on guarding machines or the parts of machines most
likely to cause injury or harm. Guarding is the most effective means of reducing the risk
of injury or harm from dangerous parts of a machine. In its simplest form, guarding is

a physical barrier preventing access to any part of a machine that has the potential to
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cut, pierce, graze or crush a person or a body part. Guarding can be designed and
manufactured as part of a machine or it can be designed and manufactured as a
separate part. Many types of guarding systems are available to protect workers from
dangerous machinery. If guarding is used as a control measure, it should, as far as
practicable, prevent access to the danger points or dangerous areas of the machine.
Effective guards protect workers from preventable injuries.

The guards should not be removed or disabled unless it is necessary for
cleaning, repair or maintenance, and only then in accordance with agreed (and
preferably written) safe procedures that prevent operation or unintentional start-up.
The operators of the machines and other employees should be involved in developing
these procedures, and be trained to carry them out. Locking-out and tagging is an
essential safe procedure when machinery guarding must be removed for cleaning,
maintenance and repairs. This requires a machine to be stopped and its energy source
isolated and locked off while work is being done.

Only the person deactivating and working on the machine can hold the key to
restore power and restart the machinery. Personal protective equipment is not
considered to be guarding, but safety signs should be placed on machinery advising of
the PPE required by operators. All new or inexperienced workers should be

supervised at all times.

2.8.7 Guidelines for Purchasing Machinery

The law requires designers of machinery and those who manufacture and
supply it to carry out a risk assessment of the likelihood of the machinery causing
injury or harm when properly used at a workplace. When a new or used item of

machinery is purchased for a workplace, information on the purpose for which the
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machine was designed and the knowledge, training or skill necessary for its safe use
must be provided to the purchaser.

Designers, manufacturers, importers and suppliers are obliged to ensure this
information is available. Information should also be available to enable an employer
to take the risk of injury of employees into account when considering the purchase of
ne