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Sustainable development or sustainability can be
defined as the ability to maintain the balance of certain
processes or conditions within a system, i.e. as »the
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Abstract

Today in many countries and regions, forestry sector deals with a considerable shortage of for-
estry workers and faces the serious challenge of ensuring a qualified and sustainable workforce.
Current global processes and structural changes, such as emigration from rural areas, aging of
the population, unfavorable age structure of existing employees, negative demographic trends
(migrations, decline in birth rate, negative natural increase, etc.), lack of interest in the so-called
3D (dirty, dangerous and demeaning) jobs, low cost of labor and others, significantly contribute
to such an adverse situation. Additionally, forestry work, especially wood harvesting, represents
avery risky, professionally highly demanding and physically extremely intensive activity, which
is reqularly classified as one of the most dangerous occupations with a high proportion of serious
injuries, fatalities and occupational diseases. For these reasons, the forestry profession is consid-
ered unattractive, and the job of a forestry worker undesirable. All of this makes finding the
people interested in these jobs very difficult, and the task of ensuring the necessary workforce for
all reqular activities in sustainable forest management becomes very hard. In this paper, based
on the surveys carried out in the Federation of Bosnia and Herzegovina (FB&H), i.e. evaluation
of forestry workforce sustainability factors, and on the study of available strategic documents,
policies and case studies, strategic directions aimed at strengthening the sustainability of for-
estry workforce were elaborated. The sustainability factors were observed in three categories
related to: a) stronger recruiting in forestry, b) more successful retention of forestry workers,
and c) higher work commitment of forestry workers. Established rankings, together with other
findings, were used to define four separate strategic directions: (1) Direct financial strategy,
which emphasizes direct monetary payments to workers and is oriented towards labor productiv-
ity, (2) Indirect financial strategy, which focuses more on providing indirect material gains to
workers and the quality of performed work, (3) Educational strategy, aimed at the education and
training of workers, and (4) Technical-technological strategy, aimed at increasing the mechani-
zation in forest operations thus reducing the demand for labor. The paper elaborates the basic
starting points and main characteristics (priorities, measures and activities, stakeholders, re-
sponsible authorities, etc.) of each strategic direction considering the possibility and conditions
of their implementation in national forestry sector. The objective of the paper is to raise the re-
quired awareness of the forestry workforce issues, its position and status, and also to provide
foundations for enhancing the attractiveness of forestry work and improving the overall sustain-
ability of the forestry workforce. The results of the study point out the critical issues and provide
valuable insights that can help in formulating effective policies and strategies for the future.

Keywords: forestry, sustainability, workforce, strategy, recruiting, Federation of Bosnia and
Herzegovina

Mario époréic’, Matija Landeki¢, Zdravko Pandur, Marin Baci¢, Marijan guén]’ ar,

David Mijoé

1. Introduction or social /society/) or a process that these entities co-
produce through their existence and actions, to (self)

ability of a living entity (either biological /biosphere/, major disruptions and breakdowns,

maintain, (self)reproduce, (self)renew themselves
through the way of living and acting« (Lay 2005). In
the economic sense, sustainability means avoiding

with measures

Croat. j. for. eng. 46(2025)1

179



M. Spor¢ié et al.

against instability and discontinuity (Pravdi¢ 1998). In
forestry, sustainable management of forests and forest
land includes the application of the principles by
which forests are managed for the current and future
fulfillment of appropriate ecological, economic and
social functions at the local, national and global level,
respecting the socioeconomic importance of forests
and their contribution to rural development (accord-
ing to Croatian Forest Act, OG 101/23). Thereon, a
qualified, highly efficient, stable and sustainable
workforce in forestry is also one of the absolutely es-
sential prerequisites for sustainable forest manage-
ment as a fundamental principle of modern forestry
planning and management.

According to some estimates, around 13.7 million
workers are formally (legally) employed in forestry
today (ILO 2021), with the annual felling volume esti-
mated at 3.9 billion m’® of wood (Forest Research 2022).
Forestry work, especially wood harvesting, is a very
risky, professionally highly demanding and physi-
cally extremely intensive activity. Work in a natural
environment with the frequent use of hand tools and
machines exposes forestry workers to the influence of
significant physical, psychological and environmental
factors. At the same time, dangerous working condi-
tions, frequent injuries and occupational diseases,
characteristics of the workplace and the subject of
work, the duration and structure of working hours,
and extreme physical exertion constitute a permanent
risk for preserving the health and working ability of
forestry workers (Landeki¢ 2010, Landekic¢ et al. 2023).
In most countries, forestry work is classified as one of
the most dangerous occupations with a high propor-
tion of serious injuries, fatalities and occupational dis-
eases (EU-OSHA 2008, Adams et al. 2014, Safak et al.
2024) related to the muscular, skeletal, nervous and
cardiovascular systems and hearing impairments
(Gallis 2006, Bovenzi 2008, Arman et al. 2022, Camargo
et al. 2022). Eurostat reports that workers in forestry
and logging in Central Europe (EU 27) suffered 80 fa-
tal and 12,031 nonfatal accidents in 2021 (Eurostat
2024a, 2024b). Accidents most commonly occur during
motor-manual felling and wood processing, which is
still significantly present in many countries (Efthymiou
2008, Robb et al. 2022, FAO/ILO/UN 2023). Further-
more, work in forestry, especially in developing coun-
tries, often includes seasonal and/or informal employ-
ment, low safety standards, low wages, poor training
system, weak social protection, separation of workers
from their families, staying in isolated camps (contain-
ers), etc. (ILO 2019). Also, it is believed that working
conditions in wood harvesting have a negative effect
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on the mental health of workers, causing anxiety, ner-
vousness, insomnia, etc. (Lotfalian et al. 2012).

The forestry sector today deals with a great short-
age of forestry workers and faces a serious challenge
of securing a qualified and sustainable workforce. The
total number of forestry workers in Europe decreased
by 18% in the period from 2008 to 2016 (UNECE/FAO
2020), with many studies warning about a further
steep decline in their numbers in many countries
(Proteau 2008, Tsioras 2010, 2012, Bernasconi and
Schroff 2011, Cacot et al. 2015, PLCM 2019, He et al.
2021, Lippe et al. 2022). Further to the above, current
global processes and structural changes, such as emi-
gration from rural areas, which traditionally represent
the main »pool« for finding and hiring forestry work-
ers, the aging of the workforce and the unfavorable
age structure of existing employees, together with
other negative demographic trends (migrations, de-
cline in birth rate, negative natural increase, etc.), sig-
nificantly contribute to such an adverse situation. To-
day, the world of work is also acutely characterized
by the lack of interest in the so-called 3D (dirty, dan-
gerous and demeaning) or »black collar« jobs, which
include physically demanding, dangerous and dirty
occupations (Landekic¢ et al. 2017). Younger genera-
tions, therefore, often consider the work in forestry,
especially the jobs of loggers, tractor operators, choke
setters, etc., to be humiliating and look on forestry
workers as a specific subculture that is quite marginal-
ized in society. This additionally makes the profession
even more unattractive, and the job of a forestry worker
an undesirable workplace (Tsioras 2010, Btuszkowska
and Nurek 2014). All of this makes finding the people
interested in these jobs and ensuring the necessary
workforce for all regular activities in sustainable forest
management significantly more difficult. This certain-
ly points to the seriousness and complexity of the
workforce issue and the shortage of production work-
ers in forestry, that s, to the exceptional need for stron-
ger recruitment of forestry workers that would con-
tribute to the sustainability of the workforce in
forestry.

In this paper, on the basis of surveys carried out in
the Federation of Bosnia and Herzegovina (FB&H),
covering the reflections of forestry sector employees
(forestry workers, officials and experts) on what is
needed for attracting more new workers to forestry,
the strategic directions for stronger worker recruit-
ment aimed at strengthening the forestry workforce
sustainability are elaborated and presented. The re-
sults of the research include the opinions of selected
groups of respondents (forestry workers and experts
employed in forestry companies and governmental
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forestry institutions) assessing the influence of a num-
ber of factors that can, to a greater or lesser extent,
contribute to increased interest in forestry work, i.e. to
a better sustainability of the necessary forestry work-
force. Their views were analyzed regarding a set of
factors concerning: a) stronger recruiting in forestry,
b) more successful retention of workers, and c) higher
commitment of forestry workers. Based on the results
obtained, i.e. the ranking of the evaluated factors, to-
gether with other analysis conducted, four main stra-
tegic directions for strengthening the sustainability of
the forestry workforce were established. The paper
elaborates the main characteristics (priorities, mea-
sures and activities, stakeholders, responsible author-
ities, etc.) of each strategic direction considering the
possibility and conditions of their implementation in
the national forestry sector. The objective of the paper
is to raise the required awareness of the forestry work-
force issues, its position and status, and also to provide
foundations that can be an important contribution to
increasing the attractiveness of forestry work and oc-
cupation and overall improvement of the forestry
workforce sustainability.

2. Material and Methods

The research was conducted in the Federation of
Bosnia and Herzegovina (FB&H) that, together with
two other entities (Republic of Srpska and District
Brcko), constitutes the state of Bosnia and Herzegovi-
na (B&H). The Federation of Bosnia and Herzegovina
covers 51% of the total B&H territory. The Federation
consists of 10 cantons with public forestry companies
founded in each canton (except in one due to very
small forest area) for managing state forests. The total
area of state forests amounts to 1,233,808 ha (82% of
the total forest area, or 58% of the total FB&H teritory),
with the annual cut of about 3.1 million m’. In wood
harvesting, the semi-mechanized (motor-manual) op-
erations still prevail, most oftenly including felling
and processing with chainsaws and also extracting
and hauling with skidders or adapted farm tractors
(FMAWMEF 2021). According to public records, apart
from state forestry companies, there are 284 private
forestry companies (entrepreneurs, i.e. small bussi-
nesses) operating in forestry and logging (FSO 2020),
with the total number of employees in FB&H forestry
sector of about 5224 (FSO 2021).

The survey was carried out in public forestry com-
panies, private forestry companies and state forestry
institutions (administrative, scientific and educational,
professional, etc.), including a total of 1145 distributed
questionnaires (which complies with 95% confidence
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level and +5 significance according to DeVaus 2002).
The questionnaire was constructed based on the re-
view of literature, human resource management pos-
tulates, and recent findings in forestry science and
practice. The reliability of the questionnaire was as-
sessed as satisfactory with Cronbach's alpha coeffi-
cient of 0.764, and the research was approved by the
Ethical Committee of the University of Zagreb Faculty
of Forestry and Wood Technology (protocol code
EP/02-21, 22 September 2021). The complete question-
naire is presented in the doctoral thesis of Mijoc¢ (2022).

The questionnaire, apart from introductory section
and certain general guestions on respondents and for-
estry occupation, includes evaluation of the factors
important for workforce sustainability as the main
part of the survey. The respondents were asked to
evaluate, by using a 5-point Likert scale, a set of sus-
tainability factors related to: a) stronger recruiting in
forestry, b) more successful retention of workers, and
c) higher work commitment of forestry workers. Dis-
tribution of questionnaires and data collection were
carried out with the help of designated contact per-
sons (forestry managers in public enterprises possess-
ing organizational authority) as mediators. The survey
was conducted during 2021 in nine public forestry
companies, 26 private forestry companies, and in 17
out of 25 targeted forestry institutions. Three separate
groups of respondents were included in the research:

= forestry workers employed in public and private
companies

= professional and technical staff in forestry com-
panies

= experts in state forestry institutions.

Detailed findings for specific groups of respon-
dents regarding different questions included in the
survey can be found in the papers published by
Spor¢i¢ et al. (2023, 2024)

Based on a total of 435 guestionaires received and
analyzed from 268 forestry workers (return rate
39.7%), 137 forestry professionals (return rate 38.1%),
and 30 officials of forestry institutions (return rate
27.3%), ranks of specific factors for strenghtening the
workforce sustainability in forestry were determined.
Data processing was performed using MS Office
Access and Excel software. The established rankings
of sustainability factors in three observed categories
(recruiting, retaining and work commitment) were
used as the basis for developing possible alternative
strategic directions aimed at upgrading labor force
sustainability in forestry. Development of the defined
strategic directions additionaly included investigation
of domestic and foreign examples, i.e. case studies of
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successful approaches and policies in management
and retention of human resources in forestry, and also
the analysis of available strategic, program and opera-
tional documents of the sector, human resources and
employment policies, national forest management
plans, etc. (results available in Mijo¢ 2022). By this,
good practice examples were highlighted and addi-
tional inputs were gained for developing possible
»scenarios« in approaching the problem of forestry
workers shortage, i.e. defining possible strategic ap-
proaches to strengthening the sustainability of the
forestry workforce. The analysis resulted in the devel-
opment of four separate strategic directions. The elab-
oration of strategic directions presented in the paper
defines their basic starting points and characteristics,
main goals, measures, activities, stakeholders, author-
ities, financial costs, indicators, etc.

3. Results

3.1 Ranking of Workforce Sustainability Factors

The workforce sustainability factors evaluated in
the survey questionnaires were defined on the basis of
a systematic and thorough review of the scientific and
professional literature on human resources and poten-
tials, and also through previously conducted consulta-
tions with people directly involved in the process of
wood harvesting in FB&H (forestry managers, for-
estry entrepreneurs, executives of wood harvesting
companies, forestry workers, loggers and tractor op-
erators).

Workforce sustainability factors basically include
possible instruments and measures that can contribute
to the quality and stability of the labor force, i.e. ensure
harmony between the outflow and inflow of qualified
forestry workers. These factors are numerous and dif-
ficult to classify precisely. In this study, the evaluated
elements were grouped into three categories:

= factors for stronger recruitment
= factors for stronger retention
= factors for higher work commitment.

Although certain factors could be easily aligned in
more than just one group (e.g., adequate salary is im-
portant for both recruiting and retention) an effort was
made to avoid repeating the same elements in several
categories.

The defined sustainability factors were evaluated
using a 5-point Likert scale (1 — No impact at all; 5 —
Very strong impact) by the mentioned groups of
respondents. The ranking of individual factors was
determined based on the share of their ratings 4 and 5
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(4 - has a significant impact; 5 — has a very strong
impact), and the established ranks are given from the
factors with the largest share of these ratings to those
with the smallest share of these ratings (Tables 1 to 3).
The portion of the individual respondent group
answers in the established rankings ranged from
6.6-7.1% for institutions, 31.8-32.2% for companies,
and from 60.7-61.4% for forestry workers. Therefore,
the forestry workers and their answers or opinions
had the greatest influence on the obtained order, i.e.
the ranking of the workforce sustainability factors.

3.1.1 Factors for Stronger Recruitment of Forestry
Workers

Factors for successful recruiting encompass ele-
ments that affect job appeal and attract new workers,
i.e. increase interest for the occupation and employ-
ment in forestry. Table 1 presents the ranks of evalu-
ated factors, ordered by their significance, i.e. influ-
ence (1 — factor with the greatest influence, 2 — factor
rated as the second most significant, etc.). For each
factor, it is also indicated whether it represents a finan-
cial (F) or non-financial (N) type of compensation (C).
Financial compensation includes direct and indirect
material gains of the worker (e.g. salary, bonuses and
incentives, scholarships, pension and health insurance
payments, benefits, rewards, etc.), while non-financial
compensation does not imply such monetary pay-
ments, although it may denote a certain cost for the
employer (e.g. work conditions, safety at work, em-
ployee participation, job design, flexible working
hours, training, etc.). For example, although the per-
manent employment contracts with forestry workers
can be seen as a non-financial type of compensation in
terms of the duration of the work relationship and the
employee's business security, this form of employ-
ment also means monetary payments to the worker,
and therefore should be seen within the scope of finan-
cial compensation. The same is important for the later
elaboration of certain strategic directions for work-
force sustainability.

The top-ranked factors for stronger recruitment of
forestry workers are: (1) Job stability and reqular income,
(2) Higher regqular wages and guaranteed increase with
years of service, and (3) Workers’ social rights (insurance
policies, annual leave, rewards, etc.). They are followed
by (4) Benefit service (early retirement), and (5) Competi-
tive (attractive) starting salary. Interesting working envi-
ronment and colleagues (14), Working in nature in open
space and fresh air (15) and Interesting and challenging
work (16) were rated as the least influential factors. It
should be noted that the first five elements refer to
financial forms of compensation, whether direct or
indirect.
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Table 1 Ranking of factors for stronger recruitment of forestry workers

M. Sporéié et al.

Table 2 Ranking of factors for stronger retention of forestry workers

Rank Factor % | C Rank Factor % | C
1. | Job stability and regular income 918 | F 1. | Worker rewards and satisfactory salary 937 F
) Higher regular wages and guaranteed increase 900 | F 2. | Salary in line with work results 926 F

with years of service 3. | Permanent employment contract 94| F
3 Social rights (insurance policies, annual leave, 880 | F 4. | Adequate social rights, benefits and safety at work | 88.1 | F
rewards, etc.) Possibility of promotion and raise with clear future
4. | Benefit service (early retirement) 865 | F 5 development plan 827 F
5. | Competitive starting salary 86.1 | F 6. | Managers' understanding of employee motivation | 76.1 | N
6. | Care for health and safety at work 822 | N ;| Established work, i. »established teamsc on gl N
7. | State incentives for new employments 76.7 | N waorksite
8. | Company's reputation as a good employer 709 | N 8. | Constant employer care about the workers' health | 74.6 | N
9. | Accommaodation, meals and transport to work 69.8 | N 9 Satisfaction with the management, managers and 73| N
10. | Mentorship for young workers 638 | N employees
" Szrsl;eerl(;e of a unique training center for forestry 623 | N 0 Ssr'fr?]ijr']if:;i:z”Ship, open dialogue and 7971 N
12. | Image of forestry profession and occupation 582 | N 11. | Satisfaction with company policies and decisions 724 | N
13. | Possibility of learning and developing new skills 520 | N 12. | Balance of private and business life 66.3 | N
14. | Interesting work environment and colleagues 48.1 | N 13. | Flexible working hours 659 N
15. | Working in nature in open space and fresh air 456 | N 14. | Constant improvement of worker skills 643 N
16. | Interesting and challenging work 424 | N 15. | Low work-related stress 632 N
6. E;nn:):ay:;dp:;i?;ition in making important 6141 N
3.1.2 Factors for Stronger Retention of Forestry Possibilty of taking interest-free loans from
Workers 17. 60.2 | N
Elements of successful retention are focused on empléyer
18. | Enabling work over the age of 65 278 | F

improving relations between workers (employees)
and employers. The goal is in fulfilling the employees’
needs and increasing their satisfaction with job and
workplace. Table 2 presents the results of the evalua-
tion and the established ranks of the observed factors
for successful worker retention in forestry.

The best rated factors for the successful retention
of forestry workers are: (1) Workers rewards and satisfac-
tory salary, (2) Salary in line with work results, and (3)
Permanent employment contracts. They are followed by
(4) Adequate social rights, benefits and safety at work, and
(5) Possibility of promotion and a raise with clear future
development plan. At the bottom of the scale are: Em-
ployee participation in making important company deci-
sions (16), Possibility of taking interest-free loans from the
employer (17), and Enabling work over the age of 65 (18).
Similar as the factors for stronger recruitment, the best
ranked factors for successful retention of forestry
workers are in financial forms of compensation (fac-
tors 1-2 — direct financial compensation; factors 3-5 —
indirect financial compensation).

3.1.3 Factors for Higher Work Commitment of
Forestry Workers

Upgrading work commitment is oriented towards
greater use of human capital in the organization. It
includes arranging both financial and non-financial
compensations with constant promotion of employee-
employer relations. Determined rankings of factors for
ensuring greater commitment of workers are present-
ed in Table 3. In this case, the indicators of financial or
non-financial compensation are not specifically
shown, since the focus is on the management of the
company and not on the workers.

The following factors were identified as the most
important: (1) Consistent and transparent salary criteria,
(2) Clear job and task description, (3) Good cooperation and
relationships within the company, (4) High level of work
organization in the company, and (5) Monitoring workers’
performance and progress. Other factors, although
ranked lower, also have a relatively high proportion
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Table 3 Ranking of factors for higher work commitment

Rank Factor %
1. | Consistent and transparent salary criteria 81.7
2. |Clear job and task description 81.0
3. |Good cooperation and relationships within the company 78.6
4. | High level of work organization in the company 78.2
5. | Monitoring workers' performance and progress 78.1
6. |Respect received from superiors and colleagues 78.0
7. |Management's interest in the welfare of employees 74.9
8. |Highlighting the worker merits and encouraging excellence |74.5
9. |Encouraging and appreciating workers' deliberations 71.9
10. | Willingness to work for the benefit of the company 716
11. | Delegating authority and responsibility for operational tasks | 67.6
12. | Good cooperation with other companies, partners and clients | 65.5
13. | Possibility of employee education and development 56.9

of the Likert ratings 4 and 5 and, accordingly, they
should also be given some relevance when creating
workforce sustainability strategies. The same applies
to the factors for stronger recruitment and successful
retention of workers in forestry.

3.2 Strategic Directions for Improving Workforce
Sustainability in Forestry

When creating and designing strategic directions
for improving workforce sustainability, together with
the research of sustainability factors, the following
documents were consulted: Development Strategy of
FB&H (GFBH 2020), Strategy for the Development of
Wood Industry in FB&H (CEFBH 2018), Forestry Pro-
gram of FB&H (FMAWMEF 2017), Law on Develop-
ment Planning and Development Management in
FB&H (GFBH 2017), and Manual for the Preparation
of Strategic Documents in FB&H (FIDP 2021), which
served as the basic guideline in the development of the
present strategic directions. It should be emphasized
that, due to the characteristics of the paper as a scien-
tific work, the creation of the given directions did not
follow the formal procedure and methodology for
creating strategic documents. Therefore, defined stra-
tegic orientations can only conditionally be called
»strategies« because they represent possible approach-
es or orientations within an overall strategic goal. For
the same reason, the structure of sustainability »strat-
egies« developed in this paper deviates from the usu-
al or standard minimal structure of official strategic
documents.

Strategic Directions for Strengthening Sustainability of Forestry Workforce (179-195)

The starting point in creating these strategies was
the strategic focusing, which determines strategic ori-
entations or key tendencies of the strategy, most often
as prospective competitive advantages or as the most
critical problems that require strategic interventions.
The following was set as the main strategic challenge
in the presented research:

= »How to ensure sufficient numbers of profes-
sionally trained and high-quality workforce in
FB&H forestry?«

Strategic goals were derived from the set strategic
focus. This includes the process of »extracting« strate-
gic goals from previously determined strategic focus-
es, and consideration of strategic documents of higher
level (Forestry Program of FB&H, Development Strat-
egy of FB&H). The defined strategic goal should clear-
ly reflect previously established development needs,
it should be achievable within the given time period
and measurable by using objective indicators. The
strategic goal in this paper was defined as:

= »Establishment of a sustainable workforce in
forestry«

To achieve the defined strategic goal, it is necessary
to understand the most significant factors that need to
be acted upon in order to initiate the desired socio-
economic changes. Therefore, (1) priorities, as key
fields and courses of action, and (2) measures, as more
precise directions for easier planning of specific ac-
tivities, are determined.

Within the defined strategic goal, the following
priorities were set in the research:

1. Increase interest in the job of forestry worker

2. Retain the existing quality forestry workers in
forestry companies

3. Increase the motivation and commitment of
workers to forestry work

4. Reduce the demand/need for forestry workers (in
the context of shortage of workers on the market).

Although priorities 1 and 4 seem to be in conflict,
the increase in the interest of young people in forestry
work can be positively correlated with the increase of
mechanization in wood harvesting (presumably oper-
ating modern machinery can be significantly more at-
tractive than heavy manual labor), which at the same
time, due to high productivity, reduces the need for a
large number of workers.

After determining the priorities, the strategic mea-
sures and activities are determined. Measures repre-
sent sets of related substantive elements within a spe-
cific area of planned strategic intervention. They guide
future planners to design specific projects and activities
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more easily, creatively and effectively. By developing
priorities into measures, we try to determine specific
areas of action which imply a set of targeted and re-
lated interventions, most often in the form of desired
activities and projects that must be undertaken. So,
within each measure, activities are determined as spe-
cific steps that fulfill a certain measure or priority.
Their main stakeholders, financial structure and im-
plementation period are additionally determined for
them. The proposed measures and activities of the
established strategic orientations are shown in Tables
4-7.

Further to the above, 4 strategic directions were
defined: (1) Direct financial strategy, which empha-
sizes direct monetary payments to workers and is ori-
ented towards labor productivity, (2) Indirect financial
strategy, which focuses more on providing indirect
material gains to workers and the quality of the work
done, (3) Educational strategy, aimed at the education
and training of workers, and (4) Technical-technolog-
ical strategy, aimed at increasing the mechanization in
forest operations thus reducing the demand for labor.
It should be noted that strategies 3 and 4 also include
financial compensation for work, but unlike strategies
1 and 2, they are more focused on elements of non-fi-
nancial compensation. In this sense, different strate-
gies regarding the form of compensation are only a
guideline with the purpose of a comprehensive ap-
proach to the problem at hand. Each of the defined
strategies is briefly described in the following chap-
ters, and a complete presentation of the defined stra-
tegic directions is given in Tables 4 to 7.

3.2.1 Strategic Direction I - Direct Financial
Strategy

Direct financial strategy primarily implies straight-
forward financial motivation and attraction of workers
by increasing their income through direct monetary
payments. The main strategic measures include the
growth of the starting (initial) and regular wages and
their increase with years of service. The strategic direc-
tion is oriented towards labor productivity, since mon-
etary payments are connected to the achieved results
of the worker. Workers' incomes are not limited and
their significant increase is possible, since salary pay-
ments would be made out in line with the work per-
formance, i.e. realized work effects without limita-
tions. Fulfillment of the defined minimum work
performance signifies the prerequisite or the starting
point for the calculation of achieved work results, but
represents the level that is not sufficient for workers
in terms of fulfilling their needs (desire) for money and
income (it stimulates workers to achieve greater work
results, hence greater income). Creation and application
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of a unified system of performance standards for for-
estry workers, and unified system of salary calcula-
tions, are considered necessary for the application of
this strategy, especially regarding complex managing
structure of the FB&H forests (numerous administra-
tion, forestry companies, authorities, etc.). In addition
to the above, the strategy should also strive to establish
such procedures that will contribute to motivating and
attracting employees by means of clearly defined re-
ward criteria, emphasizing merit, progress and pro-
motion, all with the sole aim of enabling workers to
get increased income, i.e. higher direct monetary pay-
ments (Table 4).

3.2.2 Strategic Direction II — Indirect Financial
Strategy

This strategic orientation focuses on the improve-
ment of financial compensation for work by increasing
the indirect material gains of workers, i.e. those which
contribute to raising the material standard of employ-
ees, but are not received in salary or in the form of
money. Unlike the previous, this strategy puts empha-
sis on increased care for workers, worker satisfaction
and the quality of their work. It includes the imple-
mentation of a series of activities related to regular
payments of pension, health, life and other worker
insurances (mandatory and additional), appropriate
working hours, introduction or increase of benefit ser-
vice, increasing the quality of accommodation, food,
transport, equipment for workers, greater involve-
ment of workers and their representatives in the orga-
nization, etc. (Table 5). The purpose of such activities
is to ensure and improve stable, balanced and appro-
priate working conditions, and adequate care for em-
ployees, while strengthening the protection of workers
and respecting all their rights. Given that the indirect
material gains of workers as the basis of this direction
do not depend on the achieved work results, the strat-
egy foresees payment of work according to time, i.e.
according to the realized working hours (daily wage).
However, achieving the prescribed minimum work
norm is set as a condition for achieving the right to a
daily wage. Defining the minimum working rate
would further require a comprehensive time study
resarch and agreement of all parties involved.

3.2.3 Strategic Direction III - Educational Strategy

The educational strategy is aimed at training and
improving the skills of workers. The accent is on con-
tinuous training and education of workers as well as
their employers, on raising public awareness of the
issues and various aspects of forestry work and for-
estry profession, with efforts put into the populariza-
tion of the forestry profession (Table 6). It focuses on
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the promotion of the forestry work-
er occupation and forestry profes-
sion through education, i.e. provi-
of knowledge, abilities and skills

sion of the continuous improvement
with a special emphasis on increas-

ing the level of safety and health at
work. For example, as strategic
measures, it includes the introduc-
tion of young workers to work by
assigning them an experienced
mentor-worker, continuous train-
ing for managers in acquiring the

necessary managerial skills (espe-
cially in the area of human resourc-
es management), providing equal
opportunities for education and
development to all workers. The

establishment of a specialized

workers is the main infrastructural

The last strategic direction is
aimed at increasing the level of
mechanization in forestry opera-
tions (esp. wood harvesting) in or-
der to reduce the demand, i.e. the

assumption of this strategic orienta-

tion.
Technical-technological Strategy

Training Center for the forestry
3.2.4 Strategic Direction IV —

need for a numerous workforce in
forestry. It presupposes stronger
mechanization of forestry work and
the introduction of modern, highly
efficient technologies in the forestry
production. This, replaces manual
and motor-manual labor with the
application of mechanized wood
harvesting to a greater extent, and
consequently reduces the need for
forestry workers (loggers, tractor

operators, assistant workers, choke
setters, etc.) (Table 7). Strategic ori-

entation would require an elaborate
study and plan for the introduction
and adaptation of mechanical wood
harvesting to the existing methods
and conditions of forest manage-

ment in FB&H, ensure subsidies for
the purchase of machines, develop
appropriate educational programs
and operator training, design a sys-
tem of work norms and worker
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payment criteria, etc. In addition to reducing needs for
production workers, the strategy focuses on the pro-
motion of new (more attractive) workplaces of mod-
ern forest machinery operators, subsidies and credit
lines for replacing old machines and equipment with
the new ones, encouraging the use of modern IT
equipment and solutions in the organization, execu-
tion and monitoring of forestry operations. The same
also implies more significant inclusion of employees
in customized and targeted educational programs
(training courses), but also stronger participation of
machine operators in planning and decision-making
regarding wood harvesting.

4. Discussion and Conclusions

The Development Strategy of FB&H for the period
2021-2027 (GFBH 2020) foresees the creation of condi-
tions for the workforce availability on the labor mar-
ket, by ensuring the requirements for retaining and
strengthening the capacities of the existing staff and
the unemployed by means of retraining programs for
deficit occupations, dual education, networking and
promotion of industries with a shortage of labor force,
as well as improving the legal framework for volun-
teering, self-employment and development of entre-
preneurial skills. It is also envisaged to develop and
implement an efficient employment policy that fore-
sees the provision of funds for quick training with
employers who have expressed an interest in a spe-
cific workforce profile.

In the Forestry Program of FB&H (FMAWMF
2017), which actually represents a strategy for the de-
velopment of forestry in FB&H, the deficiencies in the
current way of planning the education of personnel in
the forestry profession are emphasized, as well as the
necessity of applying different methodological ap-
proaches in the creation of personnel and educational
policies in FB&H forestry. Modernization and stan-
dardization of technologies and means of work in for-
estry is also mentioned as a strategic goal, with a spe-
cial emphasis on creating a technological classification
of forests as well as legal prerequisites for the estab-
lishment of an efficient and functional occupational
health and safety service in all economic entities that
operate in forest exploitation.

Recent studies of the position and status of the la-
bor force in FB&H forestry have shown that the short-
age of forestry workers has been a significant problem
for a longer time, with a pronounced tendency for its
further deterioration in the future, and a whole series
of unfavorable factors that affect such a situation (em-
igration of rural population, departure of work-aged
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population to other countries, unfavorable demo-
graphic trends, poor age structure of forestry workers,
lack of interest among young people in forestry work,
inadequate training system, bad image of forestry, low
cost of labor, etc. (Mijo¢ 2022, époréic’ etal. 2023, 2024).
The research also pointed out that there is no official
strategy or systematic approach to solving the prob-
lem of forestry workers shortage and improving the
workforce sustainability in FB&H forestry (Mijo¢
2022).

For this reasons, based on the examination of the
main factors for stronger recruitment, retention and
commitment of forestry workers, as well as the study
of available strategic documents and good practice
examples, four potential strategic approaches aimed
at improving the sustainability of the workforce in
FB&H forestry were created. Due to the specificities of
a scientific paper and the applied research methods,
the created strategic approaches can only condition-
ally be called »strategies«. In fact, they represent pos-
sible directions of action within the same strategic goal
and should not be interpreted as legal and legitimate
documents when solving the issue of workforce sus-
tainability in the FB&H forestry. Their contribution
consists in an innovative methodological design and,
of course, in practice they can certainly serve as an
auxiliary tool or as a kind of background when defin-
ing strategic goals, i.e. strategic documents. Therefore,
it is understandable that the very structure and ap-
proach to creating the »strategies« presented in this
paper deviates from the prescribed minimum struc-
ture of official strategic documents in FB&H. During
the formal adoption of strategic documents, it will be
mandatory to carry out the necessary administrative
and technical preparatory work beforehand, which
implies the initiation of the decision-making process
on creation of a strategic document, which should de-
fine included stakeholders, responsible bodies and
authorities, methods for forming work groups and
coordination, deadlines for preparation and reporting
on the adoption process as well as the financial re-
sources needed for the creation of such a strategic
document.

The main elements of the forestry workforce sus-
tainability were observed through the factors of stron-
ger recruitment and retention of workers and greater
commitment to work. The most significant factors of
successful attraction and retention of workers were
those related to the financial compensation (e.g. »Job
stability and regular income« and »Higher reqular wages
and guaranteed increase with years of service« for stron-
ger recruitment; » Worker rewards and satisfactory salary«
and »Salary in line with work results« for stronger
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retention; or »Consistent and transparent salary criteria«
for greater work commitment). The factors of direct
and indirect financial compensation are equally rep-
resented, although it seems that direct financial factors
are somewhat better ranked in case of employee reten-
tion, but not enough to draw definitive conclusions.
Although direct and indirect monetary payments are
equally important, because they determine the total
amount of material gains and provide social rights of
workers, it is necessary to separate them when devel-
oping strategic directions in order to clearly see certain
differences, i.e. their advantages or disadvantages. For
example, approach that favors direct compensation,
places emphasis on productivity or work efficiency,
while emphasized indirect compensation focuses
more on the quality of the work performed. By con-
sidering such options, when elaborating a strategic
goal within the overall strategy, it is possible to give
priority to one or the other. Also, better ratings and a
higher ranking of financial compensation in no case
means that other, non-financial factors should be ig-
nored. On the contrary, it is certainly necessary to con-
sider other possible strategic alternatives where the
emphasis would be on non-financial worker compen-
sation in order to make the approach to the sustain-
ability of the workforce in forestry as complete as pos-
sible.

Based on the research conducted, four possible
strategic orientations were defined: (1) Direct financial
strategy, which emphasizes direct monetary payments
and is oriented towards labor productivity; (2) Indirect
financial strategy, which focuses on indirect material
gains of workers and the quality of performed work;
(3) Educational strategy, aimed at the education and
training of workers; and (4) Technical-technological
strategy, aimed at increasing the mechanization in
wood harvesting. For each individual strategy, pri-
orities, their measures and activities, stakeholders and
responsible bodies, as well as estimated costs and pe-
riod of implementation are defined (Tables 4-7). While
the Direct and Indirect financial strategies are opposed
in terms of productivity and quality of work, the Edu-
cational and Technical-technological strategies tend
more towards the balance of these two concepts and
complement each other, especially in terms of improv-
ing the abilities and skills of workers. The described
strategies actually represent possible strategic orienta-
tions in setting a unique strategic goal of workforce
sustainability in forestry, which reflects the practical
contribution of this research. A unique strategic goal
can include something from each strategic direction,
depending on the assessment of the relevant stake-
holders when developing the strategy in practice,
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while taking into account objective possibilities, real
circumstances and other important elements. In addi-
tion, one of the important steps that should also be
carried out in this process is an adequate assessment,
i.e. evaluation of the developed strategic directions.

Strategic orientations related to such elements of
labor shortage that are of more global nature and with-
out exclusive domain within forestry sector (demo-
graphic trends, aging of population, migrations, de-
population of rural areas, low birth rate, etc.) were not
considered as possible strategic approaches due to the
complexity of their elaboration (intersectoral problem)
and the breadth of the topic (global migrations, po-
litical moments, etc.), which is why it was very diffi-
cult to elaborate them in one paper. For this reason, for
example, the strategy of importing foreign labor force
into FB&H was not considered as a separate strategic
option.

The Master Plan of Forestry Infrastructure in FB&H
(FMAWMEF 2019) states that one of the reliable ways
to attract and retain workers, and also increase their
motivation, certainly lies in increasing the price of la-
bor. It is unquestionable that a regular and decent sal-
ary in accordance with the difficulty of work is the
basic assumption of the stability in any employment
relationship. Therefore, the development of an appro-
priate and quality system of work evaluation and
worker rewards should be considered as a prerequi-
site for the sustainability of the forestry workforce. The
same also includes the establishment of a proper mo-
tivation management system, where it is necessary to
identify the common motives of workers, which in-
cludes listening and understanding the employees
who are different in terms of age, function, opinions,
attitudes, etc. Discovering the motives of individuals,
and knowing their common goals in the organization,
is the key element for the implementation of certain
strategies of material and non-material rewarding of
workers. The results of the present research showed
that the greatest importance, considering the form of
remuneration of forestry workers, is given to financial
factors (higher salary, salary in line with work results,
guaranteed salary increase with years of service, etc.).
However, a simple linear increase in wages is not
enough to achieve the desired results, i.e. to ensure the
sustainability of the workforce in the long term. This
must be done in accordance with certain compensa-
tion strategies, which aim to build an efficient and
competitive forestry sector, i.e. companies, by exploit-
ing the full potential of its employees. Such strategies
must be (1) effective, which is reflected through work
performance, quality, worker satisfaction and labor
costs, then (2) fair, which implies an honest approach
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to all employees, by recognizing their contribution
(higher pay for better work, experience or training)
and their needs (fair compensation and procedures),
and finally (3) harmonized, which means application
within different legal and other juristic regulations
(Buble and Bakoti¢ 2013). The application of such strat-
egies implies a good knowledge of compensation
management, i.e. the correct valuation of jobs with the
construction of scoring systems and the formation of
basic salaries, and then the determination of the incen-
tive part of the salary, allowances, compensations and
benefits based on work results and work performance.

In addition to extremely important financial ele-
ments, non-financial factors of workforce sustainabil-
ity can also be very important for the appeal of the
occupation. Among the highly rated factors are health
care, job security, work safety, company reputation,
sector image, workers’ accommodation, meals and
transport, clear description of work and tasks, good
cooperation and relations within the organization, etc.
However, the forestry workers’ job is currently far
from popular, and considerable efforts are necessary
to make the forestry sector competitive on the labor
market. Music et al. (2013) thus emphasize the impor-
tance of continuous activities on raising awareness
about the importance of forestry and wood industry
for the sustainable development of FB&H through
promotion in schools, media, associations, etc. Im-
proved promotion of the sector, first by education and
then through other relevant systems, together with
well-organized forestry profession, will contribute to
a better image of forestry, and thus to a more success-
ful recruiting of young workers (Tsioras 2010). Con-
vincing young people to get involved in forestry op-
erations is of prime importance not only for forestry
but also for complete rural development (Roca 1998).
UNECE/FAO (2021) conclude that in the coming pe-
riod it is extremely important to increase the aware-
ness of all jobs in forestry, with the aim of ensuring
both a stronger attraction and greater resilience and
flexibility of qualified labor.

The Master Plan of Forestry Infrastructure in FB&H
(FMAWMEF 2019) also provides the adoption of regula-
tions on the scope of measures for the restoration and
maintenance of forest order, which would legally en-
able the mechanized ways of wood harvesting (use of
harvesters and forwarders). Reducing the demand,
that is, the need for a great number of forestry workers
can be achieved by using mechanized logging. How-
ever, this requires highly qualified harvester and for-
warder operators, who are pretty valued employees
on the European labor market. The successful imple-
mentation of mechanized logging in the existing forest
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management system, i.e. the replacement of semi-
mechanized with a fully-mechanized wood harvesting
(or combination of the two), implies a significant reor-
ganization of forestry work, expected resistance to
changes, research and development of adaptable ways
and methods of wood extraction, as well as provision
of a sufficient number qualified workers. This requires
exceptional efforts, top management and expertise,
and significant financial resources. If the mechaniza-
tion of logging in the FB&H is left uncontrolable, as a
necessity of private contractors (due to the lack of
workers, but also the increase in productivity and
earnings), without prior and timely preparations of
the responsible stakeholders (authorities, public com-
panies, etc.) negative consequences for forests and for-
estland might be immense. Therefore, the application
of mechanized logging must be planned in time,
adapting the new way of operating to the existing
management system, including the extensive and
thorough work of forestry scientists and experts. It is
considered that public forestry companies must con-
tinue to perform a certain part of forestry operations
with their own capacities, i.e. retain their own labor
resources (harvesters and forwarders) and qualified
workers.

In addition to all of the above, the problem of the
lack of forestry workers in FB&H is clearly under the
significant influence of external factors that are not
specific only to forestry (unfavorable demographic
trends, economic situation, migrations, etc.). This puts
forestry in an additionally disadvantageous position,
considering that the forestry worker job falls into the
group of difficult and undesirable occupations. How-
ever, the forestry sector must not remain indifferent to
this issue, shifting the responsibility to higher or other
instances and other stakeholders. On the contrary, it
must adapt its policies and activities to global pro-
cesses that consequently affect the workforce, espe-
cially with regard to demographic and other trends
such as the development of new skills and technolo-
gies, the establishment of flexible organizational struc-
tures, reorganization of work, adaptable employment
forms, etc. (UNECE/FAO 2020).

Finally, strategy in the broadest sense implies cer-
tain actions directed towards the achievement of set
goals. In the context of this research, the strategy rep-
resents a proposal of activities and measures necessary
for achieving a stable and sustainable workforce in
forestry. The term strategy refers exclusively to strate-
gic action or orientation, that is, strategic direction as
a kind of roadmap or guiding thread that can be useful
when creating real strategic documents. The 'strategy’
of the forestry workforce sustainability should
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represent just one of the important strategic goals
when creating a comprehensive forestry development
strategy.

The main challenge of designing a workforce sus-
tainability strategy, in general, is that it is an extreme-
ly complex and extensive issue, focused at workforce,
capital and potential. How to manage this capital in
the future, how to use its potential and improve its
abilities, i.e. how to attract new workers to a rather
undesirable occupation and ensure the long-term sta-
bility of the forestry workforce, i.e. forestry produc-
tion, are the questions that inevitably require a system-
atic approach and urgent involvement of all relevant
stakeholders, placing this issue in the context of strat-
egy or strategic action. Different approaches without
a clear vision and goal would not result in the adop-
tion of adequate priorities, measures and activities
necessary to overcome this problem.
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