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Abstract

Skilled contractors are needed to meet the increased demand for wood and to maintain a com-
petitive edge in forestry. The structure of the forest industry has changed significantly. Today’s
situation favours smaller contractors that are more flexible. Worldwide contractors are im-
portant for forest operations, but there is often limited knowledge about how well they fulfil
demands about resource efficiency, social responsibility and environmental protection. The
aim of this paper is to present the Quidelines for the assessment of forestry contractors follow-
ing sustainability principles and to present a recently developed system. In addition to the
requirements for professional competences and legislative obligations, the system proposes a
number of additional requirements such as corporate social responsibility, participation in the
local community and greater environmental responsibility. The forestry contractor and the
certification body sign a cooperation agreement to obtain the expert assessment. The expert
assessment is performed by an evaluator authorised by a certification body. A web service has
been introduced with the purpose of serving as a communication tool between professional
evaluators and forestry contractors, as well as providing a new possibility for forest owners to
get direct contact with forestry contractors. The system enables its users to exert influence on
the assessment of forestry contractors by assessing the quality of their services. Private forests
would greatly benefit from customer feedback information on the service quality. By now, 1584
forest contractors have registered in Slovenia, where 67% provide the service of cutting and
skidding, 8% provide woodchipper service, 7% transport of round wood, 5% cable crane yard-
ing and 4% fully mechanised harvesting. Until June 2020, 142 forest contractors have gone
through the process of quality assessment.
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1. Introduction

Existing European Union policies promote the use
of wood as a renewable resource and, as a result, we
are witnessing a growing demand in the raw materials
industry (Spinelli et al. 2017). At the same time, the
forestry sector has undergone several major changes
with respect to the business models of large forestry
enterprises over the past decades (Drolet and LeBel
2010, Eriksson 2016, Eriksson et al. 2015 Spinelli et al.
2017, Sporié et al. 2017). While in the past most of the
developmental stages in the forestry industry were
induced by technological and industrial development,
the majority of recent changes appear to be associated
with organizational structure. In Sweden, the struc-

ture of forestry contractors changed in the period from
the 1960s to the 1990s from independent forest con-
tractors to forest companies that owned their own
machinery and had directly employed forest workers,
to forest workers who were employed by forest com-
panies but had their own machines, and to forest con-
tractors who were totally independent (Eriksson 2016).
In 2009, there were 2219 logging contractors in Swe-
den, and they employed 6337 workers. Less than 4%
were estimated as large-sized (Haggstrom 2015). At
present, the majority of harvesting is done by forest
contractors with one or two groups of harvester and
forwarder with up to 9 employees (Erlandsson 2016).
Through outsourcing, forest companies gain flexibil-
ity to balance in the sense of being able to rapidly
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adjust capacity to market changes, and control in the
sense of securing capacity and competence (Erlandsson
2013). In Germany, small scale forest contractors pre-
dominate in the forest services market. On average,
services cover areas smaller than 1000 ha and are car-
ried out locally, at a distance of up to 20 kilometres
from where the contractors are based. They often use
old mechanization and worn out equipment. A recent
analysis of this economic segment in Bavaria, covering
10% of companies, has shown that the acquisition of
work on the market is mainly dependent on the price
of services. Thus the quality of the implemented work
is falling rapidly regardless of the fact that the state of
the forest in which the work is carried out is one of the
key issues for sustainable forest management (Borchert
and Benker 2015). In Northern Italy, a total survey of
forest contractors was conducted. The results show
that logging industry is dominated by small-scale
contractors, where partnership companies compared
to single-owner companies employ fewer people
(1.8 vs. 4.8) and have a lower annual harvest (2000 m’
vs. 5200 m’) (Spinelli et al. 2013). Authors concluded
that further development of forest contractors is
limited. Thus, new business models, different from the
typical Nordic subcontracting type, need to be intro-
duced. Forest harvesting business performance has
traditionally been associated with a quest for pro-
ductivity and lower operating costs. In the past, most
research essentially concentrated on these two para-
meters, although little is known about the develop-
ment of forest contractor structures and strategies
(Drolet and LeBel 2010, Haggstrom et al. 2013).

In the European Commission’s (2011) document,
corporate social responsibility is defined as a concept
by which companies incorporate, on a voluntary basis,
social and environmental measures into their business
as well as into their relationships with stakeholders.
According to the ISO26000: 2010 standard, the defini-
tion of social responsibility is as follows: Social respon-
sibility is the responsibility of a business or organisation for
the influences of its decisions and activities on the society
and the environment, which through transparent and ethi-
cal conduct contributes to sustainable development, includ-
ing the society’s health and well-being; takes into consider-
ation the stakeholders expectations; is in accordance with
valid legislation and international norms of conduct; is in-
corporated into the entire organisation and implemented in
all of its relations (ISO 26000).

The concept of sustainability was introduced in the
1980s, when the World Commission on Environment
and Development was asked to formulate »A global
agenda for change« (Adams 2006). Sustainable develop-
ment was defined as »development that meets the needs
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of the present without compromising the ability of future
generations to meet their own needs« (United Nations
1987). Another important step towards sustainable
forest management was taken in Rio de Janeiro with
the adoption of »Forest Principles«, which gave rec-
ommendations for conservation and sustainable for-
estry development (Fischer 1992). At the European
level, the process started with the Strasbourg Confer-
ence in 1990. »Forest Principles« where adopted and
incorporated into the agenda of the Helsinki Confer-
ence in 1993. At that time, the Ministerial Conference
on Forest Protection in Europe defined sustainable
forest management as follows: »Sustainable manage-
ment means managing and using forests and woodland in
a manner and scope that maintains diversity, productivity,
regeneration capacity, vitality as well as its ability to fulfil
ecological, economic and social functions at local, national
and global levels now and in the future without endangering
other ecosystems« (Adams 2006). The concept proposed
by the World Commission for the Environment and
Development was further refined in 2005. For the first
time, sustainability was defined by encompassing
three substantive pillars: economic, environmental
and social (General Assembly 2006). Sustainable man-
agement strives to improve the quality of life, while
taking into account environmental constraints. It is an
opportunity for forestry contractors to introduce so-
cially responsible behaviour into their business mod-
els and thus contribute to the society as a whole.

Recently, Marchi et al. (2018) have described the
evolving views of sustainability in forest operations
and have proposed a contemporary concept of Sus-
tainable Forest Operations, which is based on a broad-
er focus and different scales that reconcile bioecono-
my, environmental ecology, human factors and
society. In addition to the three pillars of sustainable
development, the new paradigm introduced two fur-
ther aspects, i.e. ergonomics and quality optimisation,
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Fig. 1 The principles of sustainability provide the main guidance in
the development of the professional rating methodology (Wikipedia
2019)
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Fig. 2 Complex system of relationships of sustainable forest operations (Marchi et al. 2018)

in sustainable forest operations. The concept is defined
as a complex system of relationships between indica-
tors that correspond to the mentioned aspects (Fig. 2).
The performance of each aspect strongly affects other
aspects in terms of »quantity and quality«.

A team of specialists was set up under the inte-
grated programme of the UNECE Timber Committee
and the FAO European Forestry Commission to ad-
dress this issue. This team, led by Edgar Kastenholz of
ENFE, has drawn up a Guide to Good Practice in Con-
tract Labour in Forestry, which is intended to help these
contractors, and those working with them, to under-
stand the issues and function in a truly sustainable
way. The following model is a summary of the various
criteria for good practices that make up the content of
this guide. It does not simply explain what the work-
ing conditions should be. Instead, it outlines the
framework conditions contributing to a good business
environment, thereby allowing fair competition and
partnerships between forestry contractors and their
clients as well as among the contractors themselves
(European Commission 2010).

Between 2009 and 2012, a pilot forestry certification
process was developed under a European Union fund-
ed project called CeFCo. The project tested procedures
that would enable small private forest owners to del-
egate forest management tasks to certified forest
contractors. This three-year project was rolled out
and tested across five European countries: Bulgaria,

Denmark, Portugal, Spain and Sweden. The project
objective was to simplify and facilitate greater access
to Forest Stewardship Council (FSC) certification for
smallholders, through a new concept where forest
managers use certified forestry contractors. The concept
reduces costs and workload for forest managers seek-
ing certification (Feil 2009, 2012).

In Sweden, the Elmia Wood forest fair created »The
Golden Logger« award in 2011 with the help of Skog-
forsk. The aim was to recognise a forest contractor who
has developed the most innovative and effective way
to improve profitability and success in attracting new
staff and/or developing existing staff. Aspects consid-
ered by the jury include leadership, customer satisfac-
tion, machine strategies and how attractive the com-
pany is as an employer (Fogdestam et al. 2013).

Masiero and Andrighetto (2012) have presented
guidelines for the evaluation of sustainability in the
wood-energy supply chain. The guidelines were cre-
ated as a basis for a standard that has a multidimen-
sional approach and considers four principles:

= legality and responsibility in social and environ-
mental issues

= environmental safeguards

= local development

= economic efficiency.

Spor¢i¢ et al. (2017) pointed out the necessity of
developing a licensing model that would filter existing
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forestry contractors and ensure quality in performing
forest work operations. Authors presented a licensing
model implemented in 2007 for forest contractors in
Croatia. The licensing model includes formal criteria
and minimum conditions that forestry contractors
have to fulfil in order to acquire a license for forest
work operations. According to the authors, the process
of licensing forestry contractors is an important ele-
ment in every business activity, and in the field of for-
estry it is a must for providing sustainable forest man-
agement. The licensing process puts an emphasis on
the inclusion of private contractors in sustainable for-
est management through a process of certification of
their quantitative and qualitative characteristics.

Erlandsson (2016) studied quality perceptions of
harvesting services from the perspective of forest own-
ers associations, contractor and forest owner using a
multi-dimension approach. The study indicated that
individual perceptions strongly influence valued qual-
ity factors and dimensions. The study, therefore, sug-
gested a tool for measuring quality perceptions of
harvesting services, which enabled the positioning of
service relationship success from a logistics triad per-
spective. Three party relationships were established,
where forest owners are represented as service buyers,
wood supply organisations as service sellers, and con-
tractors as service providers. The tool was developed
to fit the context of forest owner associations with out-
sourced harvesting services, and to facilitate the anal-
ysis of harvesting service relationships from multiple
perspectives.

In New Zealand, a contractor certification was de-
veloped called »Safetree« (Forest Industry Safety
Council 2014). Safetree Contractor Certification was
set up by the Forest Industry Safety Council and pro-
vides forestry with standardised assessment of for-
estry contractors and their suitability to work. It is
focused on the assessment of health and safety at
work. The standards cover several areas: risk manage-
ment, critical risks, health risks, forest management,
competency and others. It is a voluntary system with
more than 190 companies certified. To become certi-
fied, contractors need to complete an online assess-
ment and a field audit.

Increasingly, forestry operations are carried out by
contractors. The use of contractors in forestry is of in-
creasing importance worldwide, and these contractors
are subjected to intense competition. In addition, there
is a serious lack of cooperation and mutual support
structure. These contractors, therefore, face major chal-
lenges in terms of occupational health and safety as
well as economic viability. The sustainability of for-
ests, wood resources and operations in forestry needs
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to be assured at all stages of planning and execution
of wood mobilisation, with regard to both policies and
measures. All approaches should be in line with high
standards for resource efficiency, social responsibility
and environmental protection (European Commission
2010). Forestry contractors are crucial for efficient and
sustainable forest management. Although forestry
contractors must take into account the legislation and
environmental aspects of forestry work, ultimately
this responsibility lies with forest owners. Qualified,
motivated and well-informed forestry contractors are
a crucial basis for cost-effective and environmentally-
friendly forest management (Belbo 2013).

The aim of this paper is to present the guidelines
for the sustainability assessment of forestry contrac-
tors following social, environmental and economic
principles (Fig. 1), including technical characterisation
and expert judgements. The aim is also to describe
how assessment was used in developing the certifica-
tion scheme supported by web-based tool in Slovenia
to align forest owners, forest enterprises and contrac-
tors and to present the results of the quality assess-
ment. In the following text, forest enterprise refers to a
large forest company, while forestry contractor refers to
arather self-employed worker, small or mid-sized log-
ging company, which is usually hired by a large forest
company or directly by forest owner.

2. Materials and Methods

After an overview of the existing systems for qual-
ity assessment of forest contractors, a system for as-
sessing the quality of forestry contractors in Slovenia
was developed in several steps:

= development of a list of relevant criteria for
quality assessment

= development of a list of indicators for all select-
ed criteria through active participation of stake-
holders

= preparation of an unbiased list of indicators and
their associated weights for the assessment of
forestry contractors using a group analytic hier-
archy process (GAHP)

= development of web service called MojGozdar
(»MyForester«), which embraces a three-level
sustainability assessment of forestry contractors
in Slovenia.

2.1 Legality of Forestry Contractors

Forestry contractors must be legally checked by the
competent forestry inspection authority. According to
Slovenian legislation, each contractor is responsible for
assuring the professional competences of their work-
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ers and for obtaining the certifications needed for per-
forming various works providing health and safety at
work, working equipment and personal protective
equipment. On the basis of certifications submitted by
forestry contractors, forest inspections regularly up-
date the list of contractors who fulfil the minimum
conditions, as well as the list of contractors who re-
ceived a written order prohibiting their work (IKGLR
2018). Automatic evaluation of forestry contractors
was created according to the traffic light principle us-
ing several databases, which mainly correspond to the
legal status of the forestry contractor, e.g. data on eco-
nomic activity are collected from the Agency of the
Republic of Slovenia for Public Legal Records and
Related Services (AJPES), data on tax payments are
collected from the Financial Administration of the Re-
public of Slovenia (FURS) and data on compliance
with regulations on minimal professional competenc-
es and health and safety at work are collected from the
Inspectorate of the Republic of Slovenia for Agricul-
ture, Forestry, Hunting and Fishing (IKGLR). The list
of formally suitable forest contractors needs to be
regularly updated on the basis of changes occurring
in any of the related databases. The system must in-
corporate all forestry contractors who are registered
for performing forestry services (not only those who
decide to participate in the quality assessment pro-
cess). Evaluation of forestry contractor legality accord-
ing to the traffic light principle is as follows:

= the green light denotes forestry contractors who
have fulfilled all requirements during inspec-
tion, are not on the list of tax debtors and are
legal entities according to the Business Register
of Slovenia

= the yellow light denotes forestry contractors that
are not on the list of tax debtors, are legal entities
according to the Business Register of Slovenia
and are registered for relevant activities as per
the standard classification of business activities.
It should be noted that the yellow light denotes
the companies for which no official record is
kept by any inspection authority. These are, for
example, the contractors providing services as-
sociated with wood chip production, wood
transport and forestry construction

= the red light is a warning sign that the contractor
has been prohibited, by order, from carrying out
at least one of the registered forestry activities
(the activity that is prohibited is marked sepa-
rately), or is a tax debtor, or is a non-active legal
entity according to the Business Register of Slo-
venia, or has not registered relevant activities as
per the standard classification of business ac-
tivities.
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The legality assessment shall be understood as a
minimum requirement that forest contractors have to
meet before implementing any sustainability criteria
and indicators.

2.2 Principles for Quality Assessment of Forestry
Contractors in Case of Slovenia

The social principle of sustainable management en-
compasses responsibility to society with respect to
worker rights, worker health and safety, employment
of persons with disabilities and personal development
of employees. Most often, at the EU level, corporate
social responsibility is defined as a concept within
which voluntary companies integrate concern for soci-
ety and the environment into their day-to-day opera-
tions and into their relationships with stakeholders
(EKVILIB 2019). One aspect of the social pillar of sus-
tainable forest management, which has so far received
little attention at the policy level, is the forestry work-
force. At the international level, there has been little
recognition of the fact that sustainable forestry requires
a sustainable work force (Kastenholz et al. 2011).

Forestry service providers have an impact on com-
pany organisation and employees, as well as on the
environment. Thus, the requirements of environmen-
tal laws and regulations must be met, environmental
aspects taken into account, and objectives pursued
in terms of advances in environmental protection
(Knez-Riedl 2008). The environmental principle en-
compasses the company’s responsibility for the environ-
ment in the sustainable aspects of forest management,
promotion of more environmentally-friendly techno-
logies and respect for environmental constraints.

Economic activities, the patterns of behaviour in
production and consumption, and the level of eco-
nomic development of countries influence the state of
the environment, as natural resources are one of the
key factors in production processes. All economic ac-
tivities should contribute to the promotion of sustain-
able development when making decisions that are
economically efficient, socially fair and environmen-
tally friendly (Luki¢ 2004). The economic principle
involves assessing business performance and account-
ability to the local environment in the area of econom-
ic stability and business results, relationships with
business partners and involvement of local stakehold-
ers in production.

Despite this new paradigm in sustainable forest
operations proposed by Marchi et al. (2018), authors
have decided to keep the idea of three principles of
sustainability, which are further divided in several
criteria. However, a vigilant eye will be able to notice
that the criteria and indicators presented within this
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Fig. 3 Principles and criteria for quality assessment of forestry contractors

paper coincide with indicators presented by Marchi et
al. (2018). This hierarchy of principles, criteria and in-
dicators is a backbone of developed system of quality
assessment of forestry contractors introduced in this
article. The principles described in this section are fur-
ther defined by principle-specific criteria that detail
the context of each principle and support its imple-
mentation in operational terms. The criteria are de-
scribed in Fig. 3. The indicators are listed in Table 1.

2.3 Criteria for Quality Assessment of Forestry
Contractors

Social principle — Health and Safety at Work

Working conditions in forestry are a very impor-
tant part of forest-wood supply chains. There are
many regulations in the EU regarding health and
safety at work, as well as health and safety rules when
using work equipment and machines. Proper use of
safety equipment and machinery is an essential crite-
rion for preventing accidents at work in forestry. The
systematic approach of the business entity and up-
grading in the field of preventive activities in the field
of health and safety at work are also reflected in mea-
sures related to the planning of emergency procedures
at the work site, promotion of health during working
hours, ability to provide first aid and other activities.

Social principle — Employer stability and
competences

At each stage of the forest-wood supply chain, em-
ployees of forestry contractors must, in accordance

with the applicable laws, have an employment con-
tract for all activities (from logging to planning). In
addition, all individuals involved in the forest-wood
supply chain must demonstrate an appropriate level
of competence in relation to their role in the supply
chain. Motivated, educated and trained staff is a fun-
damental factor of success in development, quality
and competitiveness.

Environmental principle — Compliance with
environmental constrains and requirements

Compliance with environmental regulations en-
sures an adequate level of environmental protection,
while contributing to promoting legality and transpar-
ency along the entire forest-wood supply chain. Mea-
sures to reduce the invasiveness of timber harvesting
technologies are a reflection of the contractor’s system-
atic approach. Such an approach means upgrading
regulations in the field of forest protection and perfor-
mance of works, and affects the quality of work per-
formed in terms of damage to soil and forest infra-
structure, while reducing the cost of rehabilitation and
maintenance.

Environmental principle - Environmentally
friendly technologies

Forest machines used along the forest-wood sup-
ply chain produce emissions that are harmful for the
environment, cause air pollution and contribute to
global warming. Technological improvements can be
used to reduce emissions, lower the consumption of
fuel and increase efficiency. Forestry contractors are
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encouraged to modernise their machinery and lower
the amount of emissions generated along the supply
chain below certain thresholds.

Environmental principle — Consideration of
sustainable aspects of forest management

Environmental issues have become increasingly
important in recent years, and their consideration is
an important competitive advantage for forestry con-
tractors and a prerequisite for their efficient operation.
Modern technology is essential for sustainable forest
management. In forest management, negative impacts
on the environment should be avoided or eliminated.
The aim is to preserve biodiversity while ensuring
cost-effective ways of managing natural resources. It
is important for forestry contractors to be aware of
environmental constraints and to assess and reduce
their environmental impact while enhancing compet-
itiveness. In addition, consumers are increasingly
seeking evidence of environmentally sound manufac-
turing processes and are demanding assurances and
proof from the manufacturing industry that the wood
and raw materials used originate from continuously
monitored sources. Forest Stewardship Council (FSC)
and Programme for the Endorsement of Forest Certi-
fication (PEFC) certifications ensure that the products
come from forests that are managed in accordance
with internationally defined standards for sustainable
management.

Economic principle — Business partnerships

The correct attitude towards business partners is
an important factor of success. Customer relationship
management is a business strategy that seeks to gath-
er as much information as possible about customers,
their needs and behaviours. Good relations are the
basis for mutually beneficial and long-term business
cooperation. Forestry contractors can maintain a reg-
ister of positive and negative customer feedback to
obtain useful information for improvement. It is es-
sential for forestry contractors to be aware of the value
of any complaint, as this is welcome information that
can contribute to better business performance in the
long run. Long-term and permanent contracts are also
of great importance. Long-term raw material supply
contracts ensure economic stability in the supply
chain. A long-term contract may also ensure the qual-
ity of the supply.

Economic principle — Economic stability and
business outcome

The economic stability of the company ensures
greater efficiency, effectiveness and economic benefits
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of the business. The long-term economic stability of
the company fosters greater confidence among clients.

Economic principle — Involvement of local actors in
business processes

Social responsibility presupposes that companies
must take into account and involve local actors and the
community in their operations. The work of companies
must, therefore, be balanced with the expectations, val-
ues and norms of stakeholders and the community.
The social responsibility of managers and practitioners
of organisational communication, that is, public rela-
tions, is manifested through a proactive pursuit of a
participatory social culture and social good that puts
the interests of the community at the forefront (Gole
2015). The active role of various local actors within the
forest-wood supply chain can foster a useful exchange
of expertise and locally create opportunities for new
jobs. In addition, by involving the various actors in the
supply chain, they get informed about forest manage-
ment and, if necessary, actively participate in it. Final-
ly, the development of new projects concerning the
potential supply of natural resources in a particular
area can revive the local economy.

2.4 Indicators (Proof Documents)

On the basis of a survey of the above mentioned
research and coordination workshops with stakehold-
ers, a proposal of indicators for all presented criteria
was made. Stakeholder representatives were experts
from the Faculty of Forestry (a partner in the project)
and other institutions such as the Inspectorate of the
Republic of Slovenia for Agriculture, Forestry, Hunt-
ing and Fisheries (IKGLR), Chamber of Agriculture
and Forestry of Slovenia (KGZS), Institute for Nature
Conservation (ZRSVN), the Slovenia Forest Service
(ZGS), representatives of major contractors, and rep-
resentatives of the state-owned forest management
company SiDG d.o.o. In total, 20 persons were includ-
ed (mainly general directors or executive directors,
decision-makers, forestry advisors or lobbyists). The
final result of workshops with stakeholders was a hi-
erarchical list that embraced three principles, eight
criteria and twenty-eight indicators (Table 1). In the
second round, an extended group of representatives
from all stakeholder interests set measures for the se-
lected principles, criteria and indicators on the basis
of methods for multi-criteria decision making
(MCDM). The result of the second round was an un-
biased list of indicators and their associated weights
for the assessment of forestry contractors. The MCDM
method used was a group analytic hierarchy process
(GAHP). GAHP analysis was done primarily by expert

Croat. j. for. eng. 42(2021)1

83



M. Triplat and N. Krajnc

interviews. Interviewees were selected from the three
main actor groups:

= forestry contractors
= clients (forest owners, forest managers)

= forestry experts (forest scientists, lobbyists, pub-
lic authorities) as a neutral party.

In total, 80 interviews were conducted in this anal-
ysis. A detailed presentation of the MCDM methodol-
ogy goes beyond the scope of this paper and will be
presented in a following paper. Joint weights per in-
dicator are transformed into the points and are pre-
sented in the last column of Table 1.

A combined evaluation, which embraces economic,
social and environmental aspects, is most suitable for
assessing the sustainability of forestry contractors. The
total number of possible indicators is 28. The indicators
have a predetermined number of possible points (Table
1). The indicators bring a total of 100 points.

Table 1 List of principles, criteria and indicators with associated points

A System for Quality Assessment of Forestry Contractors (77-90)

During the assessment, efficient communication
between contractors and evaluators is necessary. In
Slovenia, a web service called MojGozdar (»MyFor-
ester«) was introduced with the purpose of serving as
a communication tool between professional evaluators
and forestry contractors as well as offering the possi-
bility of communication between customers and for-
estry contractors (Slovenian Forestry Institute 2017).
The MojGozdar system embraces a three-level sustain-
ability assessment of contractors in a simple, transpar-
ent and objective manner. The forest contractor com-
pletes an online application. Each indicator selected
includes a description of the indicator that explains
how to interpret and collect evidence. The supporting
documents must be uploaded to the online system in
the form of scanned documents. Original documents
are kept with the forestry contractor. It should be not-
ed that the contractor can select any of the indicators,
as no indicator is required. It is up to the contractor to

Principle Criteria Indicator Points

Professionally qualified workers 9

Periodic professional training of workers 7

Employer stability and competences Most workers have long-term contracts 5

Quality management (ISO 9001, etc.) 3

Social Recruitment of disabled people 2

Periodic inspection of machines and equipment 6

Health and safety at work - — .En.suring safety in the workplace - A

Register of injuries with implemented measures to avoid future occurrences 2

Promation of health in the workspace 2

Environmental management systems 4

Compliance with environmental Hazardous waste management 3

constrains and requirements Compliance with other environmental constraints and requirements 3

Management of plant protection products 2

Environmental Reduced greenhouse gas emissions 3

Environmentally friendly technologies Use of biodegradable oils or alkylate petrol 5

Use of energy from renewable sources 2

Consideration of sustainable Sustainable forest management 5

aspects of forest management Avoid degradation of forest stands, soils, hydrology and infrastructure 6

Compliance with statistical classification of economic activities 3

Disclosure of information regarding the price of services 4

Business partnerships Long-term contracts with customers 3

Customer relationship management 2

. Complaint register 3
Economic - - - -

Covering multiple processes in the supply chain 2

Economic stability and business outcome Re-investments in fixed assets 3

Added value per employee 2

Involvement of local actors Collaboration or financial support in local projects 3

in business processes Membership in interest associations 2

84 Croat. j. for. eng. 42(2021)1



A System for Quality Assessment of Forestry Contractors (77-90)

decide which ones to submit. The supporting part of
the peer review also includes a review and advice on
indicators and how to achieve the highest possible
score. Notification of the completed application form
is sent to the evaluator authorised by MojGozdar, who
performs an independent expert evaluation of the
application submitted by the provider through the
MojGozdar online information system and determines
whether the evidence is adequate and determines the
suitability assessment for each selected indicator.

Based on the final judgment, a rating (denoted by
cones) is assigned according to the independent peer
review. The sum of points denotes a composite assess-
ment (from 0-5 cones). The following boundary values
are taken into account:

=1 cone is acquired by a forest contractor who en-
ters data on mechanisation and data on services
in the online application for expert assessment

= 2 cones are obtained by the forest contractor who
scores 20 points

= 3 cones are obtained by the forest contractor who
scores 30 points

= 4 cones are obtained by the forest contractor who
achieves 40 points

=5 cones are obtained by the forest contractor
who achieves 50 points.

The composite assessment is presented along with

other publicly accessible data on legal entities.
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The presented system with its principles and criteria
has been developed based on the ideas introduced by
Masiero and Andrighetto (2012), Marchi et al. (2018)
and Adams (2006) and has been further developed and
implemented into practice as a web-based tool.

3. Results

Until June 2020, in total, 1584 forest contractors
were included (Fig. 4) and this number increased on
average by 10.2 contractors per month during the last
year. From the organisation point of view, small type
of forest contractors mainly prevail, 48.7% of forest
contractors are organised as self-employed person
(usually employing the owner and a few forest work-
ers). The second largest group with 34.1% are farmers,
which are allowed to register for providing services
beside their main business activity (usually agricul-
ture activities). However, the scope of work they can
perform, providing services, is limited by law in terms
of quantity. The third largest group with 14.6% are
public limited companies, as private legal entities with
their own legal identity, which separates the liability
of the company from its employees and stakeholders.

3.1 Sustainability Assessment of Quality
of Forestry Contractors in Mojgozdar

Hereinafter, the evaluation based on different data
sources is presented.
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Level 1 - Formal suitability of forestry contractors
based on available data sources on business
entities

The results of the first level assessment are pre-
sented in Fig. 5. The block chart represents:

= number of suitable forest contractors who fulfil
minimum requirements

= contractors who have failed the legality check
and during inspection have been prohibited, by
order, from doing business

On June 2020, in total, 1372 forest contractors were
formally suitable for providing services and 15% of the
registered contractors were prohibited from doing
business. The line chart presents the number of suit-
able contractors per selected forest service. In case of
suitable forest contractors, 67% provide the service of
cutting and skidding, 8% provide woodchipper ser-
vice, 7% transport of round wood, 5% cable crane
yarding and 4% fully mechanised harvesting. On aver-
age, public limited companies have 2.1 forest services,
private limited companies 1.87 forest services and self-
employed person have 1.24 forest services.

Level 2 — Expert assessment of suitability of
forestry contractors

The second part comprises the methodology for
conferring an independent professional rating based

1600
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on the presented guidelines. All contractors, who are
rated as suitable during the first level, can take part in
the second level of assessment. The main concept of
professional assessment follows the descriptions pre-
sented in Section 2. It is important to emphasise that
the professional assessment is withdrawn when for-
estry contractors do not meet the conditions required
for the green or yellow light (first level of assessment).
Fig. 6 presents the results of expert assessment. Forest
contractors, who have volunteered to participate in the
second level of assessment, are awarded with one cone
score just by reporting the data on services capacity
and information on their forest machinery. For a high-
er score, the forest contractor has to follow the above
process of evaluation.

The expert assessment of MojGozdar is awarded
for a period of three years. During planned and unan-
nounced annual inspections, the inspection body
checks the documentation. The forestry contractor
may apply for an extension of the trademark two
months before the end of the three-year period. The
obligations of the forestry contractor after being
awarded the trademark are as follows:

= notify within one month all changes that would
cause a change in the categorisation of rating

= update once a year the status of the machinery
used to provide the service
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Fig. 5 First level of quality assessment of forestry contractors based on legality (block chart) and number of suitable forest contractor per
services (line chart). Each forest contractor can have several services
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Fig. 6 Second level of quality assessment of forestry contractors based on expert assessment

= report annually on the quantities of services pro-
vided through the MojGozdar online informa-
tion system

= comply with other provisions imposed on the
auditor by the compliance report.

Level 3 — Customer rating on service quality

Reviews and opinions concerning the quality of the
carried-out service shall be conveyed by customers.
The average rating obtained from the customers shall
be part of the quality assessment system as a whole. It
would be incorrect to expect a client to give an objec-
tive assessment, so it should be borne in mind that the
client’s assessment is subjective. However, repeated
complaints against a particular forestry contractor
should alert prospective customers to potential issues.
Assessment of the service quality is possible with the

use of a short online questionnaire, which is complet-
ed by the client or client’s representative upon comple-
tion of the service. The questionnaire contains an as-
sessment of several aspects of the services provided
(e.g. ground, stand and infrastructure condition after
performing the services; observance of agreement and
agreed time limits; agreement clarity; and price devia-
tion). After the client assessment, the forestry contrac-
tor must be informed of the assessment to have the
opportunity to respond to individual assessments that
are less favourable, if he considers them to be untrue
and unfair. However, on the basis of the contractor’s
complaint, the customer must provide evidence of co-
operation with the evaluated forestry contractor. The
maximum rate that can be given by customers is 10.
The obtained rating is recorded in the system and
based on 80 ratings the average rate is 8.5.
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4. Discussion

The system for the quality assessment of forestry
contractors is a process that establishes a higher level
of requirements for forest contractors. According to the
present organisation of forestry, forestry contractors
are market-oriented economic entities, which, in addi-
tion to competitiveness in economic terms, are expect-
ed by society and forestry experts to be competitive in
quality terms (Kosir et al. 1994). The performance of
harvesting operations strongly influences profitability
and service satisfaction for both industries and wood
suppliers (Erlandsson et al. 2016). Forestry contractors
today need to represent economically and socially sus-
tainable businesses. They must be able to meet the stan-
dards of performance and quality required not only by
their users, i.e. forest owners and timber industry, but
also the society as a whole, while respecting all na-
tional and international social and labour rights
(Sporci¢ et al. 2018). Forest owners are responsible for
the future stability and quality of forests. However, the
stability and quality of forests lies in the hands of the
forestry contractors who perform harvesting opera-
tions. Only educated, well trained and equipped for-
estry contractors can meet the needs of forest owners.
Successful harvesting contractors are crucial for com-
petitive wood supply, where assessing the success of
an individual contractor is not straightforward. A con-
tractor with lower profitability can achieve a high
level of personal satisfaction (Erlandsson and Fjeld
2017). How can a forest owner distinguish among dif-
ferent forestry contractors available on the market?
Usually, they rely on the opinions and experiences of
friends, neighbours and the reputation of the forestry
contractor in the local community. For example, in
tourism, with over one billion users a year, the first
system for the assessment of accommodations was de-
veloped more than 60 years ago, while an online search
tool with a customer rating (booking.com) was devel-
oped 24 years ago. These are well-established and well-
received assessment systems. The forestry sector is
smaller and more traditional, requiring a more com-
plex assessment system. Nevertheless, to support for-
est owners in the selection of forestry contractors, dif-
ferent systems of assessment have been developed and
tested in different countries around the world.

The concept presented in Section 2 shall be trans-
formed into a certification brand, which is currently in
the process of registration in Slovenia. The brand
(hereinafter referred to as the trademark) is used to
promote sustainable forestry service providers and to
enhance consumer confidence. In addition, forestry
contractors can demonstrate that they achieve higher
standards. The main purpose of the trademark is to

A System for Quality Assessment of Forestry Contractors (77-90)

establish an effective system of evaluation of forestry
service providers at minimal cost, thus enabling the
MojGozdar trademark to allow smaller forestry ser-
vice providers to enter a market that today requires a
certain and constant level of quality. This will increase
the awareness of the importance of quality of services,
while at the same time facilitating the marketing of
quality forestry services. It also benefits customers and
other users of forestry services in raising their aware-
ness, as the services available under the MojGozdar
trademark will be monitored on the market with well-
defined indicators, which will consequently increase
confidence throughout the industry. The approach to
the MojGozdar certification trademark is voluntary.
The forestry contractor and the certification body sign
a cooperation agreement to obtain the MojGozdar ex-
pert assessment of the suitability of the forestry con-
tractor. The subject of the contract is the determination
of mutual rights and obligations regarding obtaining
the expert assessment. The signing of the contract is
followed by a support period. The support period of
the expert assessment enables:

= presentation of indicators that will enable the
provider to fulfil the requirements necessary to
obtain the trademark and rating

= support in preparing the online application.

Through the assessment of the suitability of for-
estry contractors, systems such as MojGozdar contrib-
ute to better services on the market. Furthermore, the
system contributes to the availability of forestry con-
tractors, given that in MojGozdar developers will also
strive to extend the system across the border to neigh-
bouring countries. Quality assessment and quality
control over forestry contractors and their ratings will
benefit not only private forest owners, but also the
companies managing state-owned forests. With cus-
tomer feedback information on the service quality of
state-owned companies, private forests would greatly
benefit as well. The MojGozdar web-based system en-
ables its users to exert influence on the assessment of
forestry contractors by assessing the quality of their
services. Great importance is given to the credibility
of assessments, as well as to the prevention of abuses
related to the inclusion of the system’s users in the
rating of the contractors” services. Finally, the MojGozdar
system also serves as a tool for the promotion of quality,
skilful and reliable forestry contractors. The authors
believe that client assessment is, together with inde-
pendent expert assessment, crucial for the reliable
selection of forestry service providers. To bring a sys-
tem like MojGozdar into widespread use is a challeng-
ing task. It is a process that involves not only forest
owners who are willing to use the internet and web-
based tools, but also policy makers, forest inspectors

88

Croat. j. for. eng. 42(2021)1



A System for Quality Assessment of Forestry Contractors (77-90)

and other users of forests (for recreation and relax-
ation). At the moment, information on more than 1584
forestry contractors are included in MojGozdar (June
2020), but less than 10% of them are also included in
the process of quality assessment. We are at the »be-
ginning of the road« given that the assessment system
was fully in operation in summer 2019.

5. Conclusions

Based on the presented results, we can also con-
clude that such tools are very interesting from a statis-
tical point of view. When the majority of contractors
in a country are included in such a system, it will also
give a good overall statistic about the number and size
of contractor companies as well about the kind of ser-
vices that they provide. When the system will have
been in use for some years more, the statistics will also
give trends about forest contractors development.

In conclusion, forestry is heavily dependent on
small contractors to carry out harvesting operations.
The number of forestry contractors is increasing not
only due to organisational changes, but also due to
large natural disturbances that have affected forests in
the last 5 years (from ice and windstorms to bark bee-
tle attacks). To support forest owners in their forest
management and to secure the future stability and
quality of forests, new approaches in forestry contrac-
tor assessment are needed. MojGozdar is a platform
built on specific national conditions, but the idea and
the methodology of assessment can be easily trans-
ferred to other countries.
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