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ABSTRACT

The aim of this study was to examine the extent and
severity of accidents and long-term health problems, and
to evaluate perceptions of health and saf ety issuesamong
forest harvesting contractors and sub-contractors in
Ireland. A postal questionnaire was distributed to 450
forest harvesting (sub)contractors with the co-operation
of the Irish Forestry Contractors Association (IFCA) and
Caillte Teoranta (the State Forestry Company, referred to
asCaoillte). Thequestionnairewascompleted and returned
by 61 respondents. The majority of these were chainsaw,
harvester and forwarder operators. The occurrence of an
accident (requiring medicd attention) inthelast threeyears
was reported by two respondents, while long-term health
problems were reported by 23 (40%) of the respondents.
Results showed that long-term health problems were not
significantly correlated to age or training level. Thetwo
work elements in forest harvesting operations that were
found to be most hazardous were operating a chainsaw
and machine maintenance. When asked about the
perceived dangers in the industry and the obstacles to
improvements, 59% of the respondents identified
harvesting work as dangerous, while 62% described
financial pressure asthe main barrier to improvementsin
safety, followed by the pressure of work (39%) and alack
of adequate training (36%). Suggestions on ways to
improvethe overal health and safety situation within forest
harvesting included improved training and safety
education (45%) and reduced work pressure (36%).

Keywords Accidents, forest harvesting, health and
safety, long-term health problems,
guestionnaire, Ireland.

INTRODUCTION

Forest harvesting has traditionally been a sector
associated with a high accident rate and serious work-
related long-term health problems. In the past this was
accepted as being an inherent part of the work and of the
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difficult work environment. However, in recent years,
society has put more emphasis on the health and safety
aspect of industrial operations, including forestry related
activities. Improved legislation, new health and safety
regulations and certified training are indicators of the
importance of the inclusion of health and safety aspects
at al levels of operational planning and control in the
industry. In Ireland, the Health and Safety Authority
(HSA) is responsible for the enforcement of health and
safety legislation and regulations, on-site inspections,
provision of advice and information, and the general
promotion of better health and safety attitudes within the
workforce. The HSA was set up under the 1989 Safety,
Health and Welfare Act. It is a state-sponsored body
operating under the auspices of the Department of
Enterprise, Tradeand Employment. Themain objective of
the HSA isto ensure that safety and health standards are
met in the working environment. These standards are
backed up by existing legislation [20].

This article reports on a study that wasinitiated by the
HSA because of the paucity of available health and saf ety
information relating to the forest harvesting industry.
Changed work practices in recent years have further
aggravated this shortage of relevant information. These
changesinvolved the rapid transition to fully mechanised
operations (since the early 1990's), an increase in the
amount of contract work and inthe number of contracting
companies (since the late 80's), and the wide-spread
introduction of piece-rate based payment schemes (since
themid 80's). The specific objective of thisstudy wasto
investigate potential linkages between forest harvesting
activitiesand the extent and severity of injuriesand long-
term health problems. The areas examined include the
demographic profile of the workforce involved in
harvesting activities, the prevalence of injuries and long-
term health problemsamong the members of thisworkforce,
and their attitudes towards and opinions of all aspects of
health and safety in forest harvesting [31].

BACKGROUNDTOTHESTUDY

Timber volumes harvested annually are increasing in
Ireland, with 1.8 million m? harvested in 1993[5] whilethe
volumeis expected to reach 5.0 million m? by 2015 [15].
Projected figures indicate that the largest increase in
employment levels within the expanding forest industry
will occur in the area of harvesting and haulage, with
employment expected to rise from under 5,000 in 1992 to
nearly 9,000in2020[9].

The mechanisation level inthe forest harvesting sector
has been increasing for a variety of reasons, including
developmentsin technology, labour availability and cost,
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demands for increased quality and precision in felling,
and increasing emphasis on overall cost efficiencies[9].
In 1994 it was estimated that 22% of the total harvest
volume was mechanically harvested, with the remaining
78% produced in motor-manual harvesting operations[5].
The planned harvest volumeto be produced in operations
directly controlled by Coillte for 2001 is estimated at
1,225,000 m?® and 85% of thiswill be produced in mechanical
harvesting operations [4]. Coillte standing sales are
expected to produce an additional 1,671,000 m?, and close
to 100% of this volume will be harvested mechanically
[28]. These figures indicate that the percentage of total
harvesting carried out in fully mechanised operationsin
Ireland hasincreased by afactor of four within adecade.

Developments in mechanisation and working
techniques have contributed to asteady reductioninforest
worker accident rates in recent years [33]. Increased
mechani sation levels have al so been found to bring about
a change in the type of injuries and health issues
associated with harvesting operations[39]. Surveyshave
indicated that a large proportion of machine operators
had |ong-term health problemsthat are connected to their
work [1, 3]. Theseproblemsarisefrom spending excessive
periods of time in a machine, where the operator is
continuously carrying out the same task and working a
limited number of muscles[41].

Work related stress is another contributor to long-term
health problems and can result from several causes, such
as. too much or too littlework; time pressure and deadlines;
too many difficult decisionsto make; fatiguefrom physical
strain; fatigue from excessive noise or vibration; long
working hours; and the costs of making mistakes (bothin
termsof thefinancial consequences and the possibility of
dismissal) [12]. The presence of more than any one of
these or other causes can result in adramatic increase in
the severity and number of health problems, as many of
thesefactorsre-enforcethe effect of eachindividual cause.
Research has shown that stress can result in decreased
productivity, depleted job satisfaction, increased
susceptibility to accidents, and higher levels of
absenteeism [27]. One factor that has been identified in
studies in several countries as contributing to accident
ratesisthe method of payments|[1, 27]. Anearlier Swedish
study from 1983 clearly linked a reduction in (both the
frequency and severity of) accident rates of chainsaw
operators to the introduction of a payment method that
was partly based on time-based wages, replacing apurely
piece-rate payment method [36].

Quantifying Health and Safety in Forestry

Itisdifficult to assess and compare the levels of health

and safety in forestry and harvesting activities interna-
tionally. Thedifferencesin reporting procedures and haz-
ard classification systems at the national levels make it
problematic to appraise statistical information [2]. The
International Labour Office (ILO) has attempted to lay
down aguidefor collecting and analysing health and safety
statistics[22]. However, it has been acknowledged worl d-
wide that forestry related accidents are often under-re-
ported [10, 11, 33, 42]. New Zedland is one of the few
countries that has a satisfactory forestry accident report-
ing system in operation where information isissued on a
regular basis[30]. In contrast, the situation in Ireland is
similar to most other countries. Under-reporting of acci-
dents has been considered a major hurdle in quantifying
accident and injury rates, and as aresult available statis-
ticswere unsuitable for accurate trend analysis [26].

Health and Safety L egidationin Ireland

The 1989 Safety, Health and Welfare at Work Act
(subsequently referred to as the 1989 Act), provides a
framework for securing safety, health and welfarein the
work placein Ireland [32]. The 1989 Act and the Safety,
Health and Welfare at Work (General Application)
Regulations, 1993 (subsequently referred to as the 1993
Regulations) both aim to rai sethe awareness of employers,
self-employed, employeesand others, of their obligations
with regard to health and safety at work. They are also
aimed at ensuring that there is communication and
consultation with regard to health and safety issues
between all concerned partiesin thework place[21].

Forestry Trainingand Education

Skills and knowledge determine the effectiveness of
work, while saf ety and health issuesareinherently linked
with effectivework practices[23, 25]. Safety awareness
and training are considered to be particularly important
factors when addressing the reduction and prevention of
injuriesincurred in mechani sed harvesting operations[39].
In Ireland a liaison group on education and training was
set up asaresult of the 1996 strategic plan for devel opment
intheforest sector [9]. Theliaison group hasreported on
the difficulty in recruiting new entrants and in retaining
operatives in some areas of the industry. They also
observed that there was an urgent need to improve
knowledge, awareness and skillsin the industry in order
to maintain productivity. The area of improvementsin
health and safety for forest operations and forest
contractorswasidentified asrequiringimmediate attention
[14]. Becauseof thelack of accurateinformation, andasa
result of theliaison group’sconclusions, the HSA initiated
the study reported in this article.



MATERIALSAND METHODS

In order to improve the knowledge and understanding
of health and safety issuesin forest harvestingin Ireland,
more detail ed and more accurate information wasrequired
about the number and type of accidents, injuriesand long-
term health problems associated with forest harvesting
operations. In addition background demographic
information (age, experience, training, type(s) of
occupation, etc.) for theforest harvesting work force was
needed to investigate any correlation between
demographics and the occurrence of accidents or long-
terminjuries. Finally, the attitudes of the peopleinvolved
inforest harvesting towards health and saf ety issueswere
also to be investigated in order to draw up
recommendationsfor theimprovement of health and safety
standards in the industry.

It wasdecided, in consultation with representativesfrom
the Health and Safety Authority (HSA), the Irish Forestry
Contractors Association (IFCA) and Caillte, that the use
of aquestionnaire wasthe best method (in terms of costs,
time and manpower) to collect information in this study.
The study sought information on accidents within a
narrowly defined time period of threeyears (1998 to 2000),
in order to enhance the validity of reporting past
circumstances[6]. Dueto the wide geographic spread of
the study population, the isolation of their working
conditions and their irregular and long working hours, a
self-administered postal questionnaire was chosen asthe
most appropriate and efficient way of collecting therelevant
information. The questionnaire contained twenty-six
guestions divided into three sections:

1 Background information about the respondent and
his’her work experience;

2. Information about accidents (if any had occurred) and
long-term health problems;

3. Opinions about safety and health aspects of forestry
work and suggestions for improvements.

Only accidents that required medical attention (i.e. a
visit to the hospital or doctor) wereto beincluded. A pilot
study was carried out and the final version of the
guestionnaire was decided upon in light of suggestions
obtained during this pilot survey. A detailed description
of the questionnaire, including the organi sation and format
of individual questions, is presented in the thesis of M.
Lyons|[6], which isavailable (through inter-library loan)
from University College Dublin.

Sample Sdlection and Survey Administration

Two populations were used in the sample selection
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process, the IFCA membership and the list of Caillte
approved contractors. Together these lists represented
100% of the harvesting contractors operating on Caillte
land and circa 90% of commercial operators on private
land. A number of adjustments were made to these lists
(i.e. elimination of duplication, removal of individual and
company names no longer operating, removal of
companies not involved in harvesting activities,
identification of companieswith more than one employee)
before a decision was made on the sampling fraction. As
aresult of these adjustments, the number of companies
and the estimated associ ated number of machine operators
in the population was reduced to such an extent as to
alow the full population to be included in the survey
population.

A total of 450 questionnaireswas sent out, 375 of these
to 302 companies on the IFCA list and 75 questionnaires
to 58 companies on the Caillte contractor list. The actual
mailing and tracking of returned questionnaires was car-
ried out by IFCA and Coillte staff in order to ensure con-
fidentiality. One month after the original mailing, are-
minder was sent to all compani esthat had not responded.
This reminder included a copy of the original question-
naire.

RESULTS

A total of 450 questionnaires were posted out to 360
companies. Of these, 89 (or 19.8%) werereturned. However,
28 of the returned questionnaires had to be excluded from
further analysis because the respondents were no longer
involved in harvesting work and did not complete the
questionnaire. As a result, 61 correctly completed
questionnaires were included in the analysis, giving a
responserate of 13.6%. Resultsare presented asnumbers
of respondents, followed by the percentage values in
brackets. It should be noted that, as not al questions
were answered by all of the respondents, the total sample
(N) for each question varied and is therefore included
with the results for each question.

Background Information About the Respondents
and Their Work Experience

The average age of the respondents was 39.7 years,
while the mean length of time individuals had spent in
their current employment was just under 11.5 years. The
mean length of timeindividualswereinvolvedin harvesting
activitieswas 15 years (ranging from lessthan 1 year toa
maximum of 35 years). Nine different job types were
reported inthesurvey (Table1). Many of therespondents
were involved in more than one job type within forest
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harvesting. ‘Chainsaw operator’ was the most common
occupation, indicated by 22 respondents, followed by
‘harvester operator’ reported by 20 respondents.

Table 1. Job descriptions (N = 61).

Typeof job Number (and percent)
of responses
Chainsaw operator 22(36.1)
Harvester operator 20(32.8)
Forwarder operator 19(31.2)
Management 7(11.5)
Skidder operator 7(11.5)
Timber measurement & inventory 5 (8.1)
Mobile sawmill operator 3 (5.9
Mechanical fitter 1 (1.6)
Horselogger 1 (1.6)

Note: as respondents could identify more than one type
of job, the total number of responses adds up to
morethan 61 and thetotal percentageto morethan
100%.

Of the 61 respondents, 33 indicated that they had
received some form of job training. Of these 33
respondents, 29 indicated that they obtained a relevant
training certificate. Certificatesreceived wereawarded by
the UK based National Proficiency Test Council (NPTC)
and through courses organised by Coillte. Statistical
analysis indicated that the proportions of respondents
with certified training did not vary significantly between
age categories (Figure 1).
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Figurel. The total number of respondents and the
number with certified training, in each age
category.

Accidentsand Long-Term Health Problems

Accidents (requiring medical attention) were reported
by two respondents. Twenty three respondents (from the
total of 61) reported some long-term health problems
associated with forest harvesting work, while six of these
indicated that they suffered from more than one problem.
The most common problem recorded was ‘back pain’,
followed by ‘hearing impairment’ and ‘ neck/shoulder
injuries (Table2). Statistical analysis showed that there
was no significant link between the age of the respondents
and the type and number of long-term health problems
reported. Analysisalso showed that 14 (or 42.4%) of the
33 respondentswith certified training reported long-term
health problems, while nine (or 32.1%) of the 28
respondents without certified training reported similar
problems.

Table2. Long-term health problems affecting
respondents (N=23).

Health problem Number (and percent)
of responses
Back pain 16(69.6)
Hearingimpairment 7(30.4)
Neck/shoulder injuries 5(21.7)
White finger syndrome 4(17.4)
Repetitivestraininjury 2 (8.7)
Joint pain 2 (8.7)
Stress 1 (4.3

Note: asrespondentscould identify morethan one health
problem, the total number of responses adds up to
morethan 23 and thetotal percentageto morethan
100%.

Per ceptionsAbout Health and Safety

Forest harvesting work was described as ‘ dangerous’
by 36 of the 61 respondents, while 18 felt it was ‘relatively
safe’ or ‘very safe’ compared to other sectors. In the
replies, 38 out of 61 respondents indicated that the high
productivity demand, due to financial requirements, was
the main barrier to an improvement in safety levelsin
harvesting (Table 3). Work pressure also featured highly,
while alack of adequate training was listed as the third
most important barrier.

Suggestions for improvements in health and safety in
forest harvesting were made by 53 of the respondents,
while many of these made more than one suggestion. The
areaof improvement identified most frequently related to
the need for additional training and education in forest



harvesting (Table4). Many contractorsalso felt that pres-
sure of work and shift length contributed to health and
safety problemsin forestry.

Table 3. Barrierstoimprovementsin safety levels (N=61).

Description of barrier Number (and percent)
of responses
Financial restrictions 38(62.3)
Pressure of work 24(39.3)
Lack of training 22(36.0)
Lack of advice/guidelines 9(14.8)
No improvement necessary 3(4.9)
No opinion 2(3.3)

Note: asrespondentscouldidentify morethan onebarrier,
the total number of responses adds up to more
than 61 and thetotal percentageto morethan 100%.

Table4. Suggested areas for health and safety
improvements (N=53).

Areaof improvement Number (and percent)
of responses

Enhanced safety training

and education 24(45.3)
Reduction of the pressure of work

and shift length 19(35.8)
Better consideration of site factors

in payment rates 7(13.2)
Machine design 5 (9.9)
Safety rules 5 (9.9)
Safety gear 3 (5.7)
No improvements necessary 2 (3.8
Recent advancements are sufficient 2 (3.8
Publication of up-to-date accident 119

statistics

Note: as respondents could identify more than one area
of improvement, thetotal number of responsesadds
up to morethan 53 and thetotal percentageto more
than 100%.

DISCUSSON

This study was initiated because of a serious lack of
accurate accident and injury statistics for the forest
harvesting sector in Ireland. Thislack of data has meant
that comparisons between the findings of this study and
previous Irish studieswere not possible. Inaddition, itis
acknowledged that the extent of the datawas limited and,
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as a result, conclusive (statistical) analysis could not
awaysbe carried out. However, several factorsthat may
have contributed to the low response rate can beidentified.
As indicated in the Material and Methods section, a
number of adjustments had to be made to the IFCA and
Coaillteliststo filter out any companiesthat should not be
included in the sample popul ation.

Companieswere only eliminated fromthelistsif it was
absolutely clear that they were not involved in harvesting
operations. Despite this the sample population included
a proportion of companies for which the questionnaire
was not relevant, as (partly) illustrated by the fact that 28
unfilled questionnaires were returned by respondents not
involved in harvesting work. In addition, multiple copies
of the questionnaire were sent to contracting companies
which were thought to employ anumber of operators. As
aresult, questionnaires may have been dispatched to non-
existant operators. Furthermore, questionnaires may not
have been handed down by company executives to
employeesor sub-contractors. Given these circumstances,
staff from the IFCA and Coillte considered that the
response rate was reasonably high. In addition, staff of
these organisations were of the opinion that the
respondents represented a reasonable sample of
harvesting operativesin Ireland [13, 40]. Asaresult of
these considerations, the researchers feel confident that
some general conclusions can be drawn from the results
of the analysis of the information provided by the 61
respondents.

The personal characteristics of persons involved in
accidents are important considerations in accident
research and prevention. Theage, work experience, health
and training of the individual workers all influence the
occurrenceand severity of accidents[35, 41]. Theaverage
age of the respondents in this study was just under 40
years. Thisisconsidered somewhat old compared to the
average age in other industrial sectorsin Ireland, such as
manufacturing or construction, wherethe average agefalls
inthelower age bracket of 25t0 34 years[29]. Thegroup
of respondents, on the whole, can be considered as
experienced in their jobs, with an average period of over
11 yearsspentintheir current job(s) and an average of 15
yearsspent in harvesting. Thislongwork experience may
have contributed to the fact that only two accidents were
reported in the survey. Experience (and age) has been
shown to have implications with regard to safety in
harvesting [25, 35, 39]. Over haf of the 22 chainsaw
operators listed additional activities, mainly as machine
operators, in their job description. Thisis indicative of
the recent transition from motor-manual to fully
mechanised harvesting operations.

Proper operator selection procedures and adequate job
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training are an integral part of occupational health and
safety management [16, 18, 23, 24, 34]. Over 50% of the
respondentsin the survey indicated that they had received
formal jobtraining. Thislevel of training could be consid-
ered quite low, given the highly mechanised and skilled
nature of harvestingwork. However, compared to similar
surveysintheU.S.A. [38], New Zealand [17] and Canada
[7],itisactually high. Thisrelatively highlevel of formal
training indicated that forestry contractors are willing to
participate in organised training courses and are aware of
the long-term benefits of such investments. However, a
(perceived) lack of adequate training opportunities was
identified by 22 respondents as a barrier to improving
health and safety standards in harvesting.

Two of the 61 respondents reported having had an acci-
dent between 1998 and 2000. It isdifficult to surmiseif
this is an accurate representation of the situation in the
sector, due to the lack of comparable accident and labour
force statistics. Theresults, do however, agree with for-
est contractor insurance claims. The maininsurance com-
pany for forest contractors reported that no accidents
had been reported to them by forest harvesting contrac-
tors over the period 1999 — 2000 [8]. Thefirst accident
occurred while the respondent, aforwarder operator, was
maintaining a machine. This agrees with other studies
which have shown that machine operators are especially
at risk when carrying out maintenance or repairs, lifting or
transferring fuel or walking on site [2, 24]. The second
accident happened to a chainsaw operator. Again, this
area of harvesting work has been found to be particularly
dangerous in severa studies[2, 35, 39], with the risk of
injury to chainsaw operators even significantly higher than
to machine operators|[2, 41].

Increased mechanisation and the move away from
motor-manual or partially mechanised felling operations
to fully mechanised operationshas also signified achange
inthetypesof injuriesthat occur in harvesting operations
[39]. Surveys carried out have indicated that a large
proportion of operators (including more than one third of
respondentsin this study) havelong-term health problems
connected with their work [3]. The results of this study
showed that there was no significant link between the
length of work experience of therespondentsand thelong-
term health problems described by them, indicating that
these problems could not be directly attributed to the
length of exposure to the health hazard(s).

When asked about the dangers of harvesting work,
nearly 56% of the respondents considered it ‘very
dangerous’ or ‘more dangerous’ compared with other
forestry work activities, whileonly 13% considered it ‘ very
safe’. Thisimpliesthat the majority of respondents was
aware of the potential danger associated with forest

harvesting operationsand of the health and safety aspects
of their jobs. The introduction of compulsory Safety
Statements under the 1989 Act [19] and of mandatory
liability insurancefor forestry contracting work, arelikely
contributing factorsto the high level of health and safety
awareness among the respondents. A large proportion of
respondents provided information on (perceived) barriers
to, and suggestionsfor, improvementsin health and safety
in forest harvesting. These practical suggestions will be
of great value to operations managers and safety
representatives. They weresimilar to those put forward as
aresult of several health and safety studies of harvesting
operationsin other countries[11, 37, 39, 41, 43]. Financid
restrictions and pressure of work were identified by
respectively 62% and 39% of the respondents as barriers
to improvements in safety levels. This indicates the
perceived importance of the dominant payment method
(i.e. piece rate) as a constraint to health and safety
improvements.

CONCLUSON

One of the main conclusionsto emerge from the study
wasthat between 1998 and 2000 therate of accidentswas
not as high as was expected by staff in the Health and
Safety Authority. This may be attributed to the recent
and substantial shift from motor-manual to fully mecha
nised harvesting systemsin Ireland. However, the number
of respondents reporting work-related, long-term health
problems (at 37.7%) was higher than expected by HSA
staff. Some of thesetypes of chronic injuries were found
in the past to be linked with motor-manual systems (e.g.
hearing impairment, vibration-related problems), while
other types(e.g. repetitivestraininjury) arerelatively new
and have been linked with (the increased use of) fully
mechanised systems.

The attitude of the majority of respondents towards
health and safety was positive and their suggestions for
improvement were practical and informed. A lack of
training opportunitieswasthe most common problem area
highlighted by respondents, with suggestions made for
more frequent and up-to-date training programmes at an
increased number of venues around the country. The
pressure of work and excessive shift length were also
among the problem areas raised, and suggestions for
improvement included better differentiated (and increased)
ratesof payment, especially for difficult sites, and arevision
of the tax system for forest contractors. The increased
emphasis on health and safety issues in Irish society,
resulting in the introduction of new legislation and the
formation of the HSA, coupled with the rapid changes
that have occurred in the forest harvesting industry in
recent years, make the knowledge obtained in this study



an important base from which to start our attempts to
improve health and saf ety practicesand standardsin Irish
forestry operations.
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