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Abstract 

Sawmill workers in Nigeria are exposed to many workplace hazards and avoidable injury 

problems. In many countries, Noise, dust, injuries and exposure to chemicals are still 

features of many sawmills. The occupational safety and health image of most sawmills are 

not impressive. Noise, dust, injuries, exposure to chemicals and high labour turnover are 

still features of many woodworking enterprises. Health hazards/risks in the sawmill industry 

include; environmental hazards which is a result of poor forestry practices and 

management, poor solid waste management and toxic emissions to air, noise, hazards due 

to machinery use, and ergonomic hazards resulting from lifting of heavy loads, reaching for 

objects, repetitive work, and poor work posture. This study was carried out to determine 

the hazards and injury problems among sawmill workers in Ebonyi State, Nigeria.  A survey 

comprising the use of questionnaire, participatory approaches, site assessments and 

interviews were used as tools for investigation. Sixty-five (65) sawmills scattered across the 

state was visited and a total of 168 injury cases were recorded among 98 workers cutting 

across sawmills investigated. In Ebonyi state sawmill workers encounter various work-

related hazards and injury problems. There is need for appropriate training of sawmill 

workers on a regular basis on the need to use personal protective equipment to safe guard 

their health. Serious measures must be put in place to ensure the safety and health of these 

workers. 
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Introduction 

In most African countries like Nigeria, 
Cameroon and Ghana, forest-based 
industries constitute one of the largest in 
the economy. The raw materials for wood 
industries, especially sawmilling sector 
come from the country’s natural forest 
which represent 14.8% of the total forest 

(FAO, 2003). According to Owonubi and 
Badejo (2000) sawmilling is the most 
dominant and most active within the 
wood-based industry, accounting for 
about 95% of the total wood input into the 
industry. Sawn-wood, plywood, particle 
board, news-print, printing and writing 
paper and other paper boards are the most 
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wood important wood products produced, 
utilized and traded in Nigeria. The 
sawmilling industry is known to have a 
high level of manual handling, with tasks 
often involving high loads/forces, 
awkward postures, and repetitive 
movements. The nature of the work done 
by workers in these occupations and the 
types of equipment and materials they 
handle present many on-the-job hazards. 
These hazards and injuries resulting from 
such incidence include: being caught-in or 
struck by machinery, falling from a height, 
heavy lifting or repetitive movements, 
twisting or reaching, and exposure to 
noxious or toxic chemicals while working 
for increase productivity. Besides the 
hazards inherent in this profession are the 
unfavourable weather conditions, hearing 
loss resulting from and noise pollution, 
related to chipping (Poje et al., 2015), or 
use of chainsaws (Rottensteiner et al., 
2012) that is injurious to human health. 

The southern part of Nigeria is home to 
the majority of the saw mill industries 
which are located in the wood producing 
rain forest and savanna areas of the 
Country. The large concentrations of 
sawmills are in Lagos, Ekiti, Osun, Cross 
River, Ondo, Oyo, Imo, Edo, Delta, 
Enugu, Ogun State and Ebonyi states.  The 
southern part accounts for over 90% of the 
saw milling activities in the Country 
(RMRDC, 2003). This assured supply of 
logs is a major factor in the location of 
sawmills in the Country.  

The occupational safety and health 
image of most sawmills are not 
impressive. Noise, dust, injuries, exposure 
to chemicals and high labour turnover are 
still features of many woodworking 
enterprises. Health hazards/risks in the 
sawmill industry include; environmental 
hazards as a result of poor forestry 
practices and management, poor solid 

waste management and toxic emissions to 
air, noise, hazards due to machinery use, 
and ergonomic hazards resulting from 
lifting of heavy loads, reaching for 
objects, repetitive work, and poor work 
posture. Occupational injuries alone 
account for more than 10 million 
disability-adjusted life years or healthy 
years of life lost whether to disability or 
premature death and 8% of unintentional 
injuries worldwide. (Kwesi and Kwasi, 
2003). Workers are also prone to injury 
when removing scrap or finished pieces 
from the table, Kickback injuries as a 
result of incorrect blade height etc. As a 
result of the high level of human (manual 
handling) involvements in sawmilling 
operations, workers are exposed to higher 
levels of risks associated with log 
handling and machine operation, 
environmental hazards, work related body 
injuries, and in extreme cases, death. 
(Bello and Mijinyawa, 2010). 

Risk assessment is very integral in the 
smooth running of sawmills so as to 
reduce the occurrence of injuries. The 
components of risk assessment include 
identifying potential dangers at the 
workplace, in the structure of the work and 
determining preventive measures 
(Melemez, 2015). In Nigeria, sawmill size 
is distributed between small: medium: 
large scale in the percentile proportion 
(81%: 13%: 6%) respectively (RMRDC, 
2003). As a result of this very high 
variations, the scope of this study is 
limited to hazards and safe work attitudes 
of millers in the largest proportion (small 
scale sawmills) that represents the sawmill 
distribution in Nigeria. The objectives of 
this paper therefore include: (a) The 
assessment of the hazards in sawmill 
industry in Nigeria, (b) Identification of 
the most prevalent sawmilling injuries 
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among sawmills operators in Nigeria and 
the causes of those injuries. 
Study Area  

This study was carried out in Ebonyi 
State, Nigeria. Ebonyi state is in the 
South-East zone of the Federal Republic 
of Nigeria. The State has coordinates of 
6°15′N, 8° 05′E with a land mass 
approximated at 5,533Km2. The 
population of the state is estimated at 
4,816,675. Ebonyi people are mainly 
agrarian. The questionnaire survey was a 
cross sectional descriptive study 

conducted in Chief Linus Edeh Memorial 
Timber Shed which houses all the sawmill 
workers in Abakaliki the state capital, 
Afikpo and Ishiagu town in Ivo local 
government of the state. The study 
population is the various categories of 
workers in the factories consisting of 
machine Operators, log receivers 
/packers, sales managers, cashiers, 
cleaners, sorters, feeders and supervisors. 
All the categories of workers are in the 
same general area (no separate offices and 
so all the categories were studied). 

 
Fig 1: Map showing Ebonyi State 

 
Research Methodology  

A multi-stage sampling technique was 
employed in the selection of the 
respondents for this study. The first stage 
is the purposive selection of Ebonyi State. 
The second stage involved the selection of 
major towns which includes Abakaliki, 
Afikpo, Ishiagu within the state. All the 
Sixty-five sawmills available in the areas 
were visited. The areas visited boast of 
about 110 sawmill workers in all, a total 

of 98 respondents were therefore sampled 
and used for the analysis. This study 
employed descriptive statistics such as 
percentages and frequency distributions. 
The study comprised a cross-sectional 
descriptive questionnaire survey and a 
walk-through survey to perform a risk 
assessment of the different sawmills 
visited. 

The research method for primary data 
collection for the study include on the spot 
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evaluation (Robson and McCartan, 2016) 
for physical appraisal of safety 
environment, structured questionnaire 
was administered and participatory 
approaches. The respondents are made up 
of mill workers, machine operators, etc. 
These methods of data collection were 
used in similar reported work of Adekoya 
et al. (2020) and Aiyelari et al. (1998) 
Research methods stated above were used 
to carry out random sampling of some 
sawmills in the study area. The target 
population within the study area is the 
employees of the sampled sawmills; 98 
returned questionnaires was used for data 
analysis. The collected data was analyzed 
using descriptive statistics (Hesse and 
Ofosu, 2018) and according to work-
related hazards surveys conducted by the 
National Occupational Safety and Health 
Policy (NOSHP, 2014). To achieve this, 
percentages, frequencies, tables and chart 
was employed. The data employed were 
classified and recorded by categories as 
follows:  
Basic Information on the Worker: 
Information recorded contained: age, type 
of training and years of experience on the 
job.  
Location of the Injury: The location is 
necessary to know the place within the 
sawmill environment where cases of 
accidents usually occurred. This 
information was relevant to determining 
which part of the entire mill area is 
accident most prevalent. Three different 
locations within which the sawmilling 
activities were concentrated include: 
public road to the mill, sawmill yard, and 
the workshop. 
Activity Based Injury and Body Area 
Affected by the Injury: The activity is 
necessary to know the task done within the 
sawmill environment where cases of 
accidents occurred. This information was 

relevant to determining which sawmill 
task causes most injury. The different 
tasks within which the sawmilling 
activities include Log transport, moving 
logs to mill, Milling using circular saws, 
moving timber to stack shed. The specific 
body part that was injured including: 
ankle, arm, back, chest, eye, foot, hand, 
head, leg, shoulder and other. These were 
further grouped into three segments as 
follows; upper limb/arm (including neck 
and head, arm, wrist, hand and shoulder) 
segment, back and low back segment and 
lower limb segments 
 

Results and Discussion 

Personal Information on the Respondents 
The demographic data and educational 

qualification of the respondents are as 
represented in Table 1. The gender ratio 
indicated that 91.8 % were male while 
8.2% were female. The level of education 
of the respondent equally showed those 
with tertiary education having the lowest 
with 9.18%, West Africa School 
Certificate (WASC) holders were 52.04% 
while first school leaving certificate 
(FSLC) holders were 33.67%. These data 
suggests that more males (91.84%) were 
engaged in sawmilling activities thus 
confirming the FAO report of the female 
tendency towards rural farming and 
trading activities (Forestry Statistics, 
2003). The Information on age groups 
indicated that 18-28 age group is the 
highest with injury cases with 37.76%; 
this report agrees with research on injuries 
and accident at work related age at which 
young male workers might have been 
especially vulnerable to workplace risks 
and fatal accidents due to their limited 
work experience and lower inclination to 
question occupational cultures (Stergiou-
Kita et al., 2015). 
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These Specific characteristics and 
vulnerabilities of workers require 
employers and authorities to develop new, 
appropriate injury prevention strategies 
(Jones et al., 2013). The occupational 
structure showed mill worker having the 
highest population with 52.04%, and 
maintenance personnel with the least of 
10.20%. The data for working hours 
shows that 73.5% of the respondents 
works between 8-10hours daily.  Fatigue 
was the main reason given for accidents 
by women and seasonal workers, and the 
second highest (after “lack of attention”) 
for men (Özden et al., 2011) The need to 
avoid fatigue makes it important to study 
the working hours so as to avoid it leading 
to sleep problems. A systematic review 
across various sectors confirmed the 
correlation between sleep problems and 
work injuries. (Uehli et al., 2014). Three 

identified parameters were used to discuss 
the safety environment of the mill sites 
situation which includes: the locations 
around the mill where accident cases 
occurred, the operations performed at the 
time of injury and the part of the body 
affected. 
Site of Injury Occurrences 

The location of injuries by respondents 
are as represented in Figure 3. The 
accident cases occurred at three different 
places which represents the total area 
within which sawmilling activities are 
carried out as follows: 54% of the 
accidents/injuries occurred within the 
sawmill yards: 40% of the accident cases 
occurred at sawmill workshops/ 
production areas and 6% occurred on the 
public roadways. This result is an 
indication that most accidents are 
concentrated within the sawmill yard. 

 
Fig. 2: One of the sawmills visited in Abakaliki, Ebonyi State 
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Table 1: Demographic Data of the respondents 
 Variables   
A. Gender  Frequency Percentage 

 Female 8 8.16 
 Male 90 91.84 
 Total 98 100.00 
B Age Group   

 18-28 37 37.76 
 29-39 28 28.57 
 40-50 22 22.45 
 ≥ 51 11 11.22 
 Total 98 100.00 
C Marital Status   

 Single 45 45.92 
 Married 49 50 
 Others 4 4.08 
 Total 98 100.00 
D Education   

 No formal 5 5.10 
 Primary (FLSC)  33 33.67 
 Secondary 51 52.04 
 Tertiary 9 9.18 
 Total 98 100.00 
E Religion   

 Christianity 81 82.65 
 Muslim 4 4.08 
 Traditionalist 13 13.27 
 Total 98 100.00 
F Occupation   

 Log Driver 21 21.43 
 Maintenance Personnel 10 10.20 
 Mill Worker 51 52.04 
 Waste Trimmers 16 16.33 
 Total 98 100.00 
G Daily Working hours  

 <8 17 17.35 
  8 -10 76 77.55 
 >10 5 5.10 
 Total 98 100.00 
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Fig. 3: Site of Injury Occurrences 
 
Activity Based Injury and Body Area 

Affected by the injury 
Injury to Body Due to Sawmill 

Activities Number of injury cases on 
different part of the body while carrying 
out specific tasks is as indicated in Table 
2. Accident cases were recorded during 
timber transportation to mill, stacking of 
logs, milling, and maintenance of 
machines within sawmill and timber 
movement to timber stack/market. The 
activities being undertaken at the time of 
injury are represented in the vertical 
columns while the specific body areas 
affected is represented along the rows in 
Table 2. 

The body areas mostly subjected to 
mill site injuries are the back; low back, 
head, limbs, fingers and toes. The injury to 
these body area as recorded in table 2 
ranges from bruises and sprains to the 
back and ankles, cuts inflicted by flying 
wood chips and stone, loss of a finger or 

some fingers to saw blade and machine 
parts, arm and leg injuries. Injuries to the 
back and low back are on the high (n=43, 
25.60%) as a result of bending awkwardly 
to lift heavy logs, reaching for far objects 
and working on low log tables leading to 
loss postures, developing bow-back and 
lower back disorders. This repetitive 
movement have been found to lead 
musculoskeletal symptoms which result to 
lower back pain (Grzywinski et al., 2016). 

The accumulation of the hand, arm and 
wrist injuries is high from the study. 
(n=79, 47.02%).  These injuries can also 
lead to Whole body vibration (WBV) 
syndrome caused by repetitive hand and 
arm movements, and distorted body 
postures. (Haggstrom et al., 2016). 

These syndromes usually do not 
manifest quickly thus interactions with 
workers with such feasible deformities 
regarded it not as an injury but a natural 
phenomenon. Wrist and hand injuries 

54%

40%

6%

0%

10%

20%

30%

40%

50%

60%

A. Sawmill yards B. Workshop/production
area

C. Public roadway

P
er

ce
nt

ag
e

Injury sites in the sawmill

Site of Injury Occurences(%)

Ethiopian Journal of Environmental Studies and Management Vol. 14 (Supplementary) 2021 



     849 

 

were also prevalent at 22.62% including 
finger cuts encounter with saw blades; 
mostly the forefingers, bruises and stiff 
wrist as a result of overexertion and 
repetitive motion disorders, arm injuries 
(n=41, 24.41%) including strains 
developed from lifting heavy lumbers 
onto the mill table and removal of sawn 
wood, shoulder injuries at (n=19, 11.31%) 
has a related effect as the arm injury. 

From table 2, it shows that most 
injuries happened when moving logs to 

mill (62.25%), while the least injury 
percentage among the 98workers was log 
transportation. (21.43%). Many of these 
incidents had similar circumstances and 
commonly associated factors. Regardless 
of the working category, gender or 
location of the mill in which they occur, 
these circumstances and contributing 
factors are with emphasis on the type of 
fatal events, rather than the working 
category of the affected persons. 

 
Table 2: Activity based injury and Body Areas affected by the injury 
Body area 
affected 

Log 
transport  

Moving 
logs to 
mill 

Milling using 
circular saws 

Maintenance Moving 
timber to 
stack shed 

Total 
Injury 
cases 

Body Injury 
among 98 
workers (%) 

Head and Neck 3 0 3 1 3 10 5.95 
Back and low 
back 

6 14 7 8 8 43 25.60 

Abdomen and 
chest 

0 6 1 1 0 8 4.76 

Shoulder 2 13 4 0 0 19 11.31 
Arm 7 14 7 4 9 41 24.41 
Wrist and hand 3 8 9 7 11 38 22.62 
Hip, leg and toe 0 6 0 3 0 9 5.36 
TOTAL 21 61 31 24 31 168  

% Injury among 
98 workers 

21.43 62.25 31.63 24.49 31.63   

 
Discussion and Conclusion 

The need to the follow recommended 
safe working practices, personal 
responsibility and organizational 
supervision cannot be overemphasized. 
The two major factors important in 
curbing sawmill injuries are personal 
factors and organizational factors. The 
factors include positioning in dangerous 
zones, carelessness, and disorderly 
behaviour (Melemez, 2015). The major 
hazards identified were exposure to wood 
dust, unguarded moving parts of 
machinery, poorly designed workstations, 
poor housekeeping, fire hazards, noise, 
stress, no warning signs of the hazards. 
Obvious lack of safety devices except face 

masks in few of the visited sawmill. 
Cleanliness of the environment were also 
sub-optimal and most of the workshops 
lacked basic sanitary facilities and 
changing rooms. Some of the machines 
are outdated with most of the safety 
guards removed or non-functional. In 
some workshop, a number of workers 
often set up themselves to conveyor 
pushing, rolling or lifting heavy green logs 
into the saw table during log loading. This 
exercise when done regularly could lead to 
accumulated stress which causes lower 
back injuries and other health hazards. 
Also, some workers spend more than the 
average daily eight hours on the job. 
Spending a lot time at the mill may lead to 
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increased exposure to hazards and 
overexertion. It was also observed that 
little attention was paid to the use of 
personal protective equipment such as 
wearing of safety boots, safety goggles, 
earmuff or plug when working on 
machine, wearing of hand gloves when 
moving and stacking logs or sawn woods, 
neither is any preventive measure paid to 
hazards due to chemical emission from 
some species of log handled. The non-
availability and usage of personal 
protective equipment is largely 
responsible for the high rate of 
musculoskeletal and work-related health 
problems in the industry. Waste disposal 
methods in some mills are not eco-
friendly. In most of the mills, no warning 
signs of hazard were sighted. The various 
operating sharp and dangerous machines 
were not properly enclosed with lack of 
proper electrical cables insulation several 
workplaces. There is lack of Information 
Education Communication resources and 
charts in the workplaces. There is also the 
absence of accident/injury records in 
nearly all the sites visited. 

The groups of workers in sawmill 
industries are not trained professionals; 
skills and proficiency were obtained on 
the job and through years of experience 
put into the job. Hence, they lack the 
professional safety approach to their work. 
Also, Attentions to safe work environment 
and organization are not adequate. Also, 
the right tools are not available to carry out 
effective routine maintenance. Little or no 
considerations is given to a safe working 
environment. Workers are at the risk of 
frequent overexertion which could lead to 
serious health issue because most work 
done in sawmills are carried out through 
manual handling. Sawdust and wood 
wastes were not suitably discarded. This 
was evident from loads of wood shavings 

and sawn dust build-up around mills. The 
Availability and Usage of Personal 
protective equipment (PPE) such as safety 
boots, eye goggles, hand gloves, earmuff 
or plug, was not impressive and were seen 
as mere necessity which slows done 
productivity. 
 

Recommendation 
The need to improve the health and 

safety of sawmill workers and 
subsequently boost their productivity is 
important. Periodic workshops and 
training on health and safety of workers 
should be carried out by relevant agencies. 
This training should include proper 
education on work place hazards and 
proper use of different protective devices 
in order to safe guard their health. There is 
need to lay emphasis on formal training of 
sawmill work by the technical schools in 
order to increase awareness and 
knowledge of work-related hazards. 
Provision of the first aid kits by sawmill 
owners and equipment for use by injured 
sawmill workers should be compulsory. 
Regulatory agencies should visit sawmills 
regularly so perform risk assessment. 
Frequent risk assessment tour will reduce 
or curbs injuries among sawmill workers. 
According to Visser and Stampfer (2015) 
mechanization of operations brings 
proven improvements in both safety and 
cost-effectiveness. Sawmill owners 
should endeavour to purchase improved 
machines and also embrace technological 
advancement in sawmill business. This 
will reduce manual handling which a 
major cause of injuries in sawmills. 
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