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Abstract

The study finds out the forest machine operators’ opinion about the need for refresher courses, the quality of
the courses, the knowledge and skills gained as a result of attending the courses. As part of the research, a
questionnaire was compiled and sent to forest machine operators who have attended courses at the Forest Ma-
chine Operator Training Center in the last 4 years to improve their professional skills. The questionnaire was
prepared and sent electronically at the end of 2021. Within two months, the questionnaire was completed by
147 operators. The aim of the survey is to find out the operators’ opinion about attending refresher courses, and
whether operators acquire the necessary knowledge and skills in refresher courses, which would increase their
productivity. Among the surveyed operators, operators in the age group up to 30 years with work experience on
the respective machine under 5 years were more interested in refresher courses, while operators in the age group
over 41 years of age having work experience over 5 years were less interested in the refresher courses. It was
found that 30% of forwarders and 33% of CTL (Cut-To-Length) harvester operators attend refresher courses
on their initiative, while all forwarders operators and 65% of harvester operators attend refresher courses on
the initiative of the employer. 75% of forwarder operators and 66% of harvester operators stated that they had
acquired additional new knowledge and skills as a result of their training, as a result of which their professional

qualification level as well as productivity increased.
Key words: education, harvester, operator.

Introduction

In today’s mechanized logging, harvester
productivity is affected by several factors. Some of
the influencing factors cannot be changed, such as tree
species, diameter at breast height (DBH), type of felling,
terrain, etc. There are several studies in this direction,
where the influence of environmental factors is clarified
(Olivera et al., 2016; Nurminen et al., 2006). However,
some factors are subject to change and are largely related
to the behavior of the operators, including psycho-
emotional state, speed of reaction, speed of decision-
making, and other factors (Purfiirst, 2010; Purfiirst &
Erler, 2011). One such variable is the readiness of the
operator of the logging machine (Alam et al., 2014).
Periodic operator training plays a very important role in
increasing productivity. Training can improve the skills
of operators to perform certain activities. Training can
take place in nature, in a logging machine, as well as
the practical skills of operators can be developed with
the help of a simulator (Eriksson & Lindroos, 2014).
However, simulators differ in environmental factors,
which sometimes cause problems for the operator in
making decisions. Training operators in nature is an
expensive process, because, firstly, the hourly cost
of the logging machine itself is high and, secondly, a
large part of the cost is fuel costs. Despite these costs,
8-16 hours of training is provided in Latvia, where the
instructor follows the work of the operator in person
and provides recommendations for more efficient
work. This type of training produces results, but the
result was largely determined by the professionalism

of the instructor, from his ability to assess the situation
and make recommendations. The aim of the research
is to find out how forest machine operators working in
Latvia use opportunities to increase their professional
skills in professional development courses to increase
productivity.

Materials and Methods

In this study, to find out the opinion of forest
machine operators about the need for training and
benefits from training, a survey of forest machine
operators was created in electronic form (Geske &
Grinfelds, 2020). The survey consists of 3 blocks.
The first block provides general information about
the operator, the second block focuses on issues
related to the in-service training process, and the third
block provides questions related to the benefits of the
training and recommendations. To be able to perform
the mathematical processing of the survey, the
variants of the answers to the questions of the second
and third blocks of the survey are compiled according
to the Likert scale in a six-point system from ‘strongly
disagree’ to ‘strongly agree’. Before the survey, the
questionnaire was experimentally tested to ensure
the clarity of the questions. The questionnaire was
prepared electronically, emailed to the operators, and
the questionnaire was filled online. The link to the
survey was sent to the largest logging companies in
Latvia, which have at least five logging machines and
their forest machine operators participate in training
organized by the Forest Machine Operator Training
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Center. The master of logging companies distributed
the questionnaire to forest machine operators. The
results of the survey were collected and grouped
with MS Excel. Harvester and forwarder operators
were separated for analysis. Next, operators were
grouped according to the level of education obtained:
basic, secondary, secondary-professional and higher.
In addition, operators were divided by age: up to
30 years, 31 to 40 years and over 41 years. To get a
more complete picture of the impact of training on
work productivity, operators were grouped by length
of service on the relevant machine: up to 5 years and
more than 5 years. The statistical processing of the
survey data was performed using the R program by
performing the chi-square test.

Results and Discussion

From 2018 to 2022, in-service training was
conducted for 315 forest machine operators at the
Forest Machinery Operators Center. 147 forest
machine operators participated in the survey and filled
in the questionnaires.

According to the survey data, the average age
of operators is 33 years. During the survey, it was
found that 18% of the surveyed operators had primary
education, 20% had secondary education, 55% had
secondary vocational education and 6% had higher
education. 57% of the surveyed operators had obtained
a diploma in forestry as a forest machine operator. The
average total length of service of operators on logging
machines is 7,6 years. Because two types of logging
machine operators work in logging, the operators of

harvesters and forwarders are separated. Initially,
operators are sorted into separate groups. There are
three groups according to the age of the operators:
up to 30 years, 30-40 years, and more than 41 years,
based on work experience in the last logging machine
for up to 5 years and more than 5 years and education
obtained accordingly.

Forwarder operators.

The average length of service on this machine of
the surveyed forwarder operators was 6,4 years. To get
a fuller picture, Table 1 shows the length of service
and education of operators as a percentage of the total.

Of the surveyed forwarder operators, six operators
in the age group up to 30 years have obtained a forest
machine operator qualification diploma. The others
have obtained a driver’s license for the relevant
category of tractors and further improved their
professional qualification by working in a logging
company and attending refresher courses.

Harvester operators.

The average length of service on this machine of
the surveyed harvester operators was 4,7 years. To get
a more complete picture, Table 2 shows the length of
service and education of operators as a percentage of
the total.

In the age group up to 30 years, 24 operators have
obtained the qualification of a professional forest
machine operator. In the age group 30-40, 4 operators
have a professional qualification as a forest machine
operator. Other operators have improved their
professional skills by working in a logging company
and attending refresher courses.

Table 1

Distribution of forwarders operators by age groups, the length of service in the respective machine, and
level of education (as a percentage of the total number)

Work experience (years) Education
Age group (years) _
To 5 More than 5 basic secondary seconda'try higher

professional
To 30 20 20 15 15 5
30-40 25 10 5 5 25 -
More than 41 10 15 10 10 - 5

Table 2

Distribution of harvester operators by age groups, the length of service in the respective machine, and
level of education (as a percentage of the total number)

Work experience (years) Education
Age group (years) To 5 More than 5 basic secondary ;:g(f)eilsi?z;; higher
To 30 31 17 - 4 41 4
30-40 28 14 17 10 14 -
More than 41 3 7 - - 10 -
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Figure 1. Attending refresher courses on your initiative or the employer’s initiative.

The survey aimed to understand how attendance
at qualification courses was assessed by the operators
themselves. How useful were the knowledge and
skills acquired under the guidance of professional
instructors and how they affected productivity.

According to the information available at the
Training Center for forest machine operators, it
is understood that the operators of some logging
companies have attended refresher courses several
times. Consequently, operators were asked how often
they attend refresher training.

According to the survey data, 42% of forwarder
operators and 41% of harvester operators attend
refresher courses one or more times a year. Of the
forwarder operators who attended the refresher course
once or more a year, 40% had less than 5 years of
experience on the machine in question, and 60% had
more than 5 years of experience, 67% and 33% for
harvester operators, respectively.

According to the results of the survey, harvester
operators, especially new operators with less than
five years of experience with the machine, pay more
attention to their professional development and
productivity by improving their working methods.

Given that the response of the operators to the
survey was relatively low, only 47% of the operators
trained at the Forest Machinery Operators Training
Center in the last 4 years answered the questionnaire,
the answer groups of the following questions are
merged. The Likert scale answers ‘strongly agree’
and ‘partially agree’ are combined as ‘agree’. ‘Partly
agree’ and ‘partly disagree’ are combined as ‘partly’.
The answers ‘disagree’ and are combined as ‘strongly
disagree’ (Geske & Grinfelds, 2020).

The purpose of the next two questions is to find out
whether the operators attended the refresher courses
on their own or on the employer’s initiative (Figure 1).

The diagram in Figure 1 shows that the initiative
of harvester and forwarder operators to attend
in-service training courses differs significantly
2 =20.12, p = 4.275¢%5 < 0.05. 30% of forwarder
operators answered that they attended the refresher
courses on their initiative, 30% partially agreed with
this statement, and the remaining 40% did not agree
with the statement that they attended the refresher
courses on their initiative. In turn, all surveyed
forwarder operators indicated that they attended
refresher courses at the initiative of the employer.
On the other hand, 33% of harvesters agreed with
the statement that they attended the training on their
initiative, 57% partially agreed but 10% did not. 65%
of the surveyed harvester operators fully agreed with
the statement that the training was attended at the
initiative of the employer, 28% partially agreed, but
7% did not agree with this statement. Comparing the
answers of the harvesters by separating the operators
according to the length of service, it was noticed that
the answers of the operators differed significantly
in this section y*> = 12.147, p = 0.002303 < 0.05.
Harvester operators with up to 5 years of experience
attended more training on their initiative or in part,
while harvester operators with more than 5 years of
experience mostly attended refresher courses at the
initiative of the employer.

One of the preconditions for the success of
individual training is whether knowledge and skills
are assessed before the training. According to the
survey data, the evaluation of harvester and forwarder
operators on the test of knowledge and skills before
training did not differ significantly y*> = 0.47815,
p = 0.7874 > 0.05. 6 forwarder and 12 harvester
operators denied that their knowledge and skills had
been tested before the training; however (Figure 2),
90% of harvester operators and 86% of forwarder
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Figure 2. Test of operators’ knowledge and skills before training.
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Figure 3. Analysis of the training process after completion.

operators confirmed or partially confirmed that their
knowledge and skills were assessed by instructors. As
a result, the instructor had an idea of the operator’s
skills and working methods. In the training process,
the instructor paid increased attention to the skills that
needed to be developed.

The survey of operators revealed that the
instructor instructed the operator on more productive
working methods. It was found that 80% of forwarder
operators and 80% of harvester operators received
training in the training process for mistakes made in
the work process and for the benefits of using rational
working methods, although 7% of harvester operators
replied in the negative, the responses of forwarder
and harvester operators did not differ significantly
v = 1.8565, p=0.3952 > 0.05. As a result, operators
were able to verify the effectiveness of these methods
while continuing to work under the supervision of an
instructor.

There was no significant difference between the
responses of harvester and forwarder operators to
the statement that after the training the instructor
performed an analysis of the training process,
¥’ = 4.8366, p = 0.088907 > 0.05 (Figure 3). 40% of
forwarder operators and 31% of harvester operators
agree with the statement that after the training,
the analysis of the training process was carried

out, as a result of which the operators realized the
mistakes made. 20% of forwarder operators and
38% of harvester operators partially agreed with this
statement, while 40% of forwarder operators and 31%
of harvester operators disagreed with the statement.
Therefore, it can be concluded that the operators who
did not agree with the statement that the analysis of
the results was done after receiving the training, the
operators did not take the training process seriously or
that the instructor has formally addressed the training
process.

The training process was generally positively
assessed by 75% of forwarder operators and 66% of
harvester operators, partially by 25% of forwarder
operators and 31% of harvester operators. One
harvester operator considered that training was
irrelevant. Analyzing the survey data, it was found
that a partially negative and negative evaluation of
training can be found in the responses of operators
over the age of 41 and length of service over 5 years.
The most positive attitude towards periodic training
is found among operators under the age of 30 and the
length of service up to 5 years.

Conclusions
1. The qualification course is most actively attended
by harvester operators younger than 30 years
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and with up to 5 years of work experience on the
relevant machine and forwarder operators in the
age group of 30 to 40 years with up to 5 years of
work experience, respectively 31% and 25%. Less
active training courses are attended by harvester
operators older than 41 years and with less than 5
years of work experience on the relevant machine
and forwarder operators in the age group from
30 to 40 years, with more than 5 years of work
experience and in the age group over 41 years,
with work experience up to 5 years, respectively
3% and 10%.
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