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Abstract: In recent decades, the concept of forest certification under the Forest Stewardship Council
(FSC) has been widely adopted in selected Southeast European countries (Bosnia and Herzegovina,
Croatia, Serbia, and Slovenia). As sustainability is traditionally recognised as a leading principle
in the forest management doctrine in these countries, the aim of this study was to understand
whether, and how, FSC forest certification contributes to the sustainable management of state
forests. The research was carried out in two phases. First, in order to assess forest management
compliance with FSC standard, non-conformities for the period 2014–2018, identified in audit Public
Summary Reports, were analysed in all public companies that managed state-owned forests in
selected countries. Further, in-depth, semi-structured interviews with the professionals responsible
for forest certification in these companies were conducted (n = 11) to determine the contribution of
forest certification to the economic, ecological, and social aspects of sustainable forest management.
In total, 185 non-conformities were analysed. The results showed that FSC certification was successful
in addressing certain problems in forest management practices and contributed to sustainable
forest management, mainly covering social and ecological issues. The most frequently identified
non-conformities were those related to FSC Principle 4 Community relations and worker’s rights
(32.3% of all non-conformities) and Principle 6 Environmental impact (30.4% of all non-conformities).
The contribution of FSC certification to sustainable forest management is mainly reflected in the
following aspects: Worker’s rights; health and safety of employees; availability of appropriate personal
protective equipment; consultation with local people and interest groups; awareness of environmental
impacts of forestry operations; waste disposal and storage of fuel; improving the image of forest
companies and maintenance of high-conservation-value forests. The majority of non-conformities
were minor and required procedural changes to be closed. Moreover, there are no statistically
significant differences between the countries with regard to the number of non-conformities for
all principles. It can be concluded that FSC certification, as a market-driven mechanism, plays an
important role by influencing forest management practices and business operations of public forest
companies in a positive manner.

Keywords: forest certification; Forest Stewardship Council (FSC); sustainable forest management;
public forest companies; non-conformities; Southeast European countries

Forests 2019, 10, 648; doi:10.3390/f10080648 www.mdpi.com/journal/forests

http://www.mdpi.com/journal/forests
http://www.mdpi.com
https://orcid.org/0000-0003-2005-6194
https://orcid.org/0000-0001-6912-5547
https://orcid.org/0000-0002-2957-5620
http://www.mdpi.com/1999-4907/10/8/648?type=check_update&version=1
http://dx.doi.org/10.3390/f10080648
http://www.mdpi.com/journal/forests


Forests 2019, 10, 648 2 of 24

1. Introduction

Sustainable forest management (SFM) is the central concept in the management of forests across
European countries [1,2] and plays a significant role in European bio-economy policies [3]. The concept
of SFM was originally developed at the Rio Earth Summit in 1992, where the non-legally binding
Forest Principles initiated environmentally appropriate, socially beneficial, and economically viable
management of the world’s forests [4]. Thus, SFM certification was introduced in the early 1990s as
a voluntary mechanism, to alleviate the consequences of deforestation and forest degradation and
to promote the maintenance of biological diversity, especially in the tropics [4]. Forest management
(FM) certification was widely accepted all around the world as an innovative policy instrument
for operationalizing the concept of SFM [1,5], and has directly influenced FM practices and forest
conservation [6–10].

Various voluntary FM certification schemes, standards, and guidelines are operating at different
levels, many of which are designed for national or local use (i.e., Canadian Standards Association,
Malaysian Timber Certification Scheme, Sustainable Forestry Initiative) [5], where the Forest
Stewardship Council (FSC) and the Program for the Endorsement of Forest Certification (PEFC)
are the two most prominent international private schemes [1,5,11]. These schemes contribute to
common standardization, to a degree, by setting internationally recognized sets of FM principles and
criteria [12].

FSC is one of the most influential forest certification schemes implemented in many Southeast
European countries (SEE). Most of the FSC certified areas in selected SEE countries (Bosnia and
Herzegovina (BiH), Croatia, Serbia and Slovenia) are state-owned forests, managed by public forest
companies; whereas the implementation of FSC certification in private forests is marginal (11.3% in
Slovenia and 1.2% in Croatia). Public companies that manage state forests updated their FM practice
and operations to comply with the requirements of FSC standards. This is quite a demanding task
as FSC FM certification is based on 10 principles and 56 criteria that need to be verified by external
audit [13].

Several studies analysed FSC’s advantages and success or limitations and barriers [14–17],
legitimacy [18], forest governance improvements [12,19,20], accountability [21], effectiveness [22],
as well as consumers and private forest owners’ perceptions and demands [7,23–25]. Moreover,
studies have also analysed the reasons why forest companies are changing their practices to comply
with FSC standards [7] and investigated the reasons for selecting a particular forest certification
scheme [26]. However, others have focused on the impacts of FSC forest certification on FM [27],
business performance [9,20,27–31] and ecosystem services [32–34] or studied the differences in FM
practices between certified and non-certified forests [35]. By examining the impacts of FSC on FM
through the results of certification audits, several international studies provided a detailed analysis of
the corrective action requests (CARs) found in audit reports as CARs are an indicator for assessing
changes in forest management practices [8,12,14,30,36–39]. These studies showed that improvements in
FM practice due to the FSC certification are likely to occur [4] and that a wide variety of improvements
exist between regions, mostly due to different FM regimes and ownership patterns [40]. In a comparative
study across Europe regarding FSC certification, Rametsteiner and Simula [4] reported that areas
of improvement are most likely related to the FM process of companies, especially in planning
and monitoring. In almost half of the assessments, CARs-concerned management planning placed
more emphasis on the existence and accuracy of documents in forest management. The other issues
requiring further action were social relations (community relations and worker’s rights) and ecological
improvements. Moreover, a study carried out by World Wildlife Fund (WWF) showed that half of the
CARs in the European countries analysed (Estonia, Germany, Latvia, Russia, Sweden and the UK)
were raised to cover ecological issues, followed by social and economic issues, which were equally
distributed [41]. The study of Hain and Ahas [42] compared the occurrence of FSC FM non-conformities
between Eastern and Western Europe and discovered that compliance with legislation was more
challenging in Eastern Europe. The larger share of non-conformities in Eastern Europe refers to
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forest harvesting, rare and endangered species, environmental impact assessment and worker’s safety
requirements. Furthermore, the study of Buliga and Nichiforel confirmed that, in Romania, compliance
with legislation is the biggest problem [5].

In selected SEE countries, studies focusing on forest certification at the national and regional level
are still in the initial phase. These studies range from the implementation of FSC on the ground [43–50]
to analysis of the relationships between different stakeholders [45,51]. However, the obstacles at the
FM level and particularly, the effects of forest certification on SFM remain rather unclear as only
a few studies have analysed non-compliance of FM activities with FSC Principles and identified
CARs. For example, Halalisan et al., Avdibegović et al. and Janež [14,52,53] found that in BiH and
Slovenia, most CARs related to FM in state forests were minor, where environmental and social impacts
predominated. Moreover, Janež [53] found that the number of CARs decreased over time (from the
first certification to the re-certification period). The study of Popović [54] found that the majority of
CARs related to FM in Croatian state forests are those dealing with environmental impacts, community
relations, worker’s rights, and maintenance of high conservation value forests (HCVF). In addition,
the study of Velojić et al. [55] also analysed CARs for certification and re-certification periods in the
public forest company, Vojvodinašume. In this study, it was found that the number of CARs decreased
from the first certification period to the re-certification period. The highest shares of CARs in both
certification periods were those referring to Principle 6 Environmental impact, followed by Principle 4
Community relations and worker’s rights and 7 Management plan. Additionally, these studies showed
some improvement in SFM practices, such as increasing transparency, the development of internal
guidelines and work instructions, building close relations with other stakeholders, improving methods
and technologies of FM, establishing HCVF, and the protection of specific natural values.

Although some studies have begun to explore the effects of certification and improvements in
SFM in selected SEE countries, these do not investigate all aspects related to SFM practices in state
forests, especially not the view of professionals responsible for the forest certification process in public
forest companies. Following that, this study tried to compensate for the lack of similar studies in SEE
countries. The purpose of this study was to analyze the impacts of FSC certification to SFM practices
of public forest companies in SEE countries. For that purpose, the FSC principles and criteria, Version
4.0 [56] were used to study the non-conformities identified by audit reports and related CARs. By doing
so, specific and valuable information about how forest certification is influencing SFM practice in the
field were provided. From a methodical point of view, the regional approach provides a good context
for the research in selected SEE countries. The region is geographically compact but the selected
countries, although they had a similar political context during socialism, have been characterized by
different political and economic developments after the breaking up of Yugoslavia. These differences
influenced the forest sector and made the cross-country comparison related to the contribution of FSC
certification to SFM interesting. The results of this study are useful for understanding the improvements
that are required in SFM practices in selected SEE countries, and are likely to be relevant for policy
makers interested in general topics of forest governance, and more specifically, those who are interested
in the promotion and implementation of voluntary forest certification.

2. Background on Certification in Selected SEE Countries

In selected SEE countries, forests are important natural sources that are valuable from both
economical and socio-ecological points of view. The implementation of forest certification in selected SEE
countries has grown in importance in recent decades, mainly due to the following three reasons: (a) the
willingness of public forest companies to improve their business performances and competitiveness,
with an ultimate goal to achieve SFM; (b) the growing interest from civilian society, media and
non-government organizations (NGOs) in becoming actively involved in addressing the issue of SFM
and illegal practices in the forest sector; (c) the interest of forest and wood-processing companies in
assuring their international customers of the legality and sustainability of their timber supply chains.
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In Slovenia, forests cover 58.2% of the inland territory with approximately 6 million m3 harvested
annually since 2014 [57]. Forest certification efforts in Slovenia began in 2007, when the Farmland and
Forest Fund of the Republic of Slovenia obtained FSC certification for all state forests. The FSC-certified
forest area increased after 2010, when the Farmland and Forest Fund of the Republic of Slovenia
expanded the certification process to the private forests. As of March 2019, two FM certificates are in
place in Slovenia, covering 22.3% of Slovenian forests (Table 1). From this area, 233,106.28 hectares
are state properties managed by the public forest company, Slovenski državni gozdovi, and 29,582.62
hectares are grouped certified by eight private forest owners [58]. As in Slovenia, small private forest
properties prevail and the PEFC certification system also exists. Moreover, in 2017, the public forest
company also obtained PEFC certification as it met the requirements of the wood processing industry.

In Croatia, forests cover 48.7% of the inland territory. The majority of state-owned forests are
managed by the public forest company, Hrvatske šume, which harvests around 5.5 million m3 annually.
These forests were FSC certified in 2002 [59]. Some private forest owners, who emerged from the
process of restitution, obtained FSC certificates in the year 2013. As of March 2019, four FM certificates
are in place in Croatia, covering 74.3% of Croatian forests. From this area, 2,024,460.62 hectares are
state properties managed by the public forest company, Hrvatske šume (Table 1) [58].

In Serbia, forests cover 29.1% of the territory. The majority of state forests are managed by two
public forest companies, Srbijašume and Vojvodinašume. State forests managed by the public forest
company, Srbijašume were partly FSC certified in 2009 (six forest management units), and the process
of certification was completed in 2012, when the remaining 11 forest management units were FSC
certified. State forests managed by the public forest company, Vojvodina šume were FSC certified in
2008. Therefore, three FM certificates are in place in Serbia, covering 45.3% of Serbian forests (Table 1).
From this area, 890,665 hectares are managed by the public forest company, Srbijašume and 130,589
hectares by the public forest company, Vojvodinašume [58]. These two companies annually harvest
approximately 2.7 million m3 [60,61].

In BiH, forests cover 56.7% of the inland territory [62]. BiH consists of two entities (Federation
of Bosnia and Herzegovina (FBiH) and the Republic of Srpska (RS)) and the Brčko District. In FBiH,
1,518,471 hectares of forests are state owned, with approximately 2.5 million m3 harvested annually [63].
In RS, state forests cover 1,094,834 hectares, in which approximately 2.0 million m3 are harvested
annually [64]. State-owned forests are managed by public forest companies, cantonal forest companies
(one in each canton) in FBiH, and Šume Republike Srpske in RS [65]. All certified forests in BiH are
state-owned and certified by the FSC (Table 1). The process of FSC certification started in 2005 and at
this time (March 2019), seven public forest companies have FM certificates [58] (Table 2).

Table 1. Basic information about certified forest areas.

Country Forest Area
(ha)

Total Forest Area
Certified by FSC

(ha) [66]

Forest Area
Certified by FSC

(%)

State-Owned
Forests Certified

by FSC (%)

BiH 2,904,600 1,768,071 60.9 76.0
Croatia 2,759,039 2,048,592 75.4 98.8
Serbia 2,252,400 1,021,254 45.3 85.5

Slovenia 1,180,281 262,688.9 22.3 100.0
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Table 2. List of valid Forest Stewardship Council (FSC) certificates.

Country Company Certificate Data Re-Certification (N◦) Code

BiH

Unsko-sanske šume First issue date: 2010,
last issue date: 2015 Yes (1) BiH1

Srednjobosanske šume First issue date: 2016 No BiH2
First issue date: 2019 No BiH2

Hercegbosanske šume First issue date: 2012,
last issue date: 2017 Yes (1) BiH3

Šume Tuzlanskog
kantona

First issue date: 2011,
last issue date: 2016 Yes (1) BiH4

Sarajevo šume First issue date: 2018 No BiH5
Šumsko privredno
društvo Zeničko

Dobojskog kantona
First issue date: 2018 No BiH6

Šume Republike
Srpske

First issue date: 2008,
last issue date 2018 Yes (2) BiH7

Croatia Hrvatske šume First issue date: 2002,
last issue date: 2017 Yes (3) CRO8

Serbia
Srbijašume

First issue date: 2009,
last issue date: 2014 Yes (1) SER9

First issue date: 2011,
last issue date: 2017 Yes (1) SER9

Vojvodinašume First issue date: 2008,
last issue date: 2018 Yes (2) SER10

Slovenia Slovenski državni
gozdovi

First issue date: 2007,
last issue date: 2017 Yes (2) SLO11

To date, all four selected SEE countries have no national FSC standards in place. Although
the establishment of a standard development group and the drafting of national FSC standards is
ongoing in some countries, forest certification is still conducted in line with generic standards used by
certification bodies and adapted to the national context.

3. Materials and Methods

The methodological approach in this study is based on a triangulation of quantitative and
qualitative methods [67]. Therefore, in the first phase, the non-conformities (CARs) in the official audit
Public Summary Reports (available on the FSC Public Search website (FSC is constantly evolving;
therefore, the list of 10 FSC Principles was updated in 2018. However, when this study was conducted,
public forest companies in selected SEE countries were audited according to the former set of FSC
principles) [58]) issued by third-party certifiers accredited by FSC were analysed for the time period
2014–2018. The sample consisted of all valid FM certificates for public forest companies in selected
SEE countries (BiH, Croatia, Serbia and Slovenia). This search led to a list of 13 valid FSC certificates
(Table 2).

The data from 24 audit Public Summary Reports were systematically organized by country and
company in the Microsoft Excel software. The number and severity (major, minor and observation)
of FM non-conformities with FSC Principles (Table 3) were recorded in the database. The data were
analysed by using the statistical analysis software SPSS 20 [68].



Forests 2019, 10, 648 6 of 24

Table 3. The ten FSC Principles A,B.

FSC Principle Description

1—Compliance with laws and FSC Principles

Forest management shall respect all applicable laws of the
country in which they occur, and international treaties and
agreements to which the country is a signatory, and comply

with all FSC Principles and Criteria.

2—Tenure and use rights and responsibilities
Long-term tenure and use rights to the land and forest

resources shall be clearly defined, documented and legally
established.

3—Indigenous peoples’ rights
The legal and customary rights of indigenous peoples to

own, use and manage their lands, territories, and resources
shall be recognized and respected.

4—Community relations and worker’s rights
Forest management operations shall maintain or enhance the
long-term social and economic well-being of forest workers

and local communities.

5—Benefits from the forest

Forest management operations shall encourage the efficient
use of the forest’s multiple products and services to ensure
economic viability and a wide range of environmental and

social benefits.

6—Environmental impact

Forest management shall conserve biological diversity and
its associated values, water resources, soils, and unique and

fragile
ecosystems and landscapes, and, by so doing, maintain the

ecological functions and the integrity of the forest

7—Management plan

A management plan—appropriate to the scale and intensity
of the operations—shall be written, implemented, and kept
up to date. The long-term objectives of management, and the

means of achieving them, shall be clearly stated.

8—Monitoring and assessment

Monitoring shall be conducted—appropriate to the scale and
intensity of forest management—to assess the condition of

the forest, yields of forest products, chain of custody,
management activities and their social and environmental

impacts.

9—Maintenance of high conservation value
forests

Management activities in high conservation value forests
shall maintain or enhance the attributes which define such

forests.
Decisions regarding high conservation value forests shall

always be considered in the context of a precautionary
approach.

10—Plantations

Plantations shall be planned and managed in accordance
with Principles and Criteria 1–9, and Principle 10 and its

Criteria.
While plantations can provide an array of social and

economic benefits, and can contribute to satisfying the
world’s needs for forest products, they should complement
the management of, reduce pressures on, and promote the

restoration and conservation of natural forests.
A: Principle 3 is not applicable in selected SEE countries since no indigenous peoples are present.
B: No non-conformities were issued for Principle 10, concerning plantation, as this principle is considered in
Public Summary Reports not to be applicable in selected SEE countries since plantations are not part of regular
forest management practice.

The collected data were firstly analysed in tables, figures and simple descriptive statistics.
For further analysis of the potential variables that might be associated with numbers of issued
non-conformities, this study also ran inferential statistical tests. Given the non-parametric nature of
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the collected data, a Mann–Whitney U test or Kruskal-Wallis test was used to determine the differences
in the distribution of non-conformities by FSC Principles. In particular, the differences were identified
between the status of countries regarding the EU integration process and the certification status of
forest companies. For that purpose, countries were grouped into categories: EU member countries
(Croatia and Slovenia) and EU candidate countries (BiH and Serbia), while forest companies were
also classified into two categories: First-time certificated and re-certificated. The differences were
considered statistically significant at p < 0.05.

In the second phase, in order to gain insight into the effects of certification on SFM, semi-structured
face-to-face interviews, consisting of closed-ended (a five-point Likert scale was used to measure
contribution, where 1 corresponded to very low contribution, the mid-point 3 was neither low nor
high contribution and 5 corresponded to a very high contribution) and open-ended questions,
were conducted with responsible professionals (heads of internal forest certification teams in
FSC-certified public forest companies) in selected SEE countries. The interview protocol consisted of
three thematic sections, focusing on the overall contribution of FSC certification to SFM, the fulfilment
of criteria related to FSC Principles and effects of FSC certification on several economical, ecological and
social aspects of FM. In total, 11 interviews were conducted in March 2019 in selected SEE countries
(Table 4). The interviews were conducted in the countries’ native language and later translated and
transcribed into English. The data collected through interviews were analysed through content analysis
following Krippendorff [69] using codes and their sub-codes with the support of MAXQDA 2018
software [70]. Additionally, a statistical analysis (descriptive statistics) was performed on the data
collected with closed-ended questions on a five-point Likert scale.

Table 4. The number of interviewees by countries.

Country N◦ of Interviews

BiH 7
Croatia 1
Serbia 2

Slovenia 1
Total 11

N◦: Number.

4. Results and Discussions

4.1. Distribution of Non-Conformities

A total of 185 non-conformities in relation to the FSC standard requirements were identified for
the period of 2014–2018 in public forest companies within selected SEE countries. Non-conformities
correspond to the information recorded in 24 official audit Public Summary Reports, of which the
highest number was issued in BiH, followed by Serbia, Croatia and Slovenia (Table 5). This distribution
is affected by the number of analysed public forest companies per countries (see Table 2).

Table 5. The number and distribution of non-conformities by countries.

Country N◦ of Non-Conformities % of Total

BiH 114 61.6
Croatia 17 9.2
Serbia 43 23.2

Slovenia 11 5.9
Total 185 100

N◦: Number.



Forests 2019, 10, 648 8 of 24

The highest shares of identified non-conformities in selected SEE countries were found for
Principle 4 (32.4%), concerning community relation and worker’s rights, followed by Principle 6, which
dealt with the environmental impact (30.3%). Together, these two principles covered 62.7% of all
identified non-conformities, confirming the results of previous studies [4,12,14,36,37,71,72]. In these
studies, the authors argued that environmental and social issues were more difficult to comply with
than the economic ones. When considered together, these studies suggest that, already there is a
relevant body of empirical evidence indicating that Principle 4 and 6 are particularly challenging in
the FSC system regardless of the geographical area and certificate type [12]. Furthermore, Principle 8,
related to monitoring and assessment, had a share of 15.7% of the identified non-conformities, whereas,
for all other Principles, the share of non-conformities ranged between 8.6–2.2% of the total (Figure 1).
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In the case of Principle 4, most of the non-conformities (66.6%) referred to Criterion 4.2, indicating
that FM should meet or exceed all applicable laws/regulations covering the health and safety of
employees and their families. A deeper analysis indicates that the majority of the non-conformities
refer to the availability of appropriate personal protective equipment (PPE) at the worksite, compliance
with the International Labour Organization Code of Practice on Safety and Health in Forestry, as well
as established emergency procedures and key responsibilities related to the identified risks. In addition,
frequent non-conformity has also been identified in relation to Criterion 4.4, dealing with lack of
consultation with local people and interest groups, particularly with forest workers about working
conditions and with contractors on the implications of the SFM procedures (21.7%). Concerning this
criterion, there is also the issue of the need to incorporate the results of the evaluations of the social
impacts in FM planning and operations. Some of the companies are missing an up-to-date list of
stakeholders, as well as continuous cooperation with relevant stakeholders in terms of road construction
or identification of special interest sites. Other criteria were less important as the distribution of
non-conformities which ranges from 5.0% to 1.7%.

The identified non-conformities related to Principle 6 are distributed among several criteria
(Figure 3). The certification process obliged companies to be more aware of the environmental impacts
of forestry operations that were often neglected. The identified non-conformities frequently relate to
the absence of written guidelines for environmental impact assessment (criterion 6.5; 36.8%). However,
the use of these guidelines is not appropriately integrated into the day-to-day planning process, while
in most cases, the results of the assessments are mainly descriptive without any real evaluation of
the impacts. Apart from this, non-conformities often refer to waste disposal (criterion 6.7; 22.8%),
particularly inadequate on-site management and storage of fuel, as well as the use of chemical pesticides
(criterion 6.6; 12.3%).

These results reflect several aspects of state-owned FM practice. Although existing legislation
clearly prescribes working conditions and worker’s rights, there are some deviations on-site.
As harvesting activities in selected countries are often performed by contractors (usually small
and medium private companies), public forest companies have no direct management control over
forest workers. Due to this, for the most identified non-conformities related to Principle 4, companies
have limited legal and personal capacities to control or sanction the harvesting of contractors, except
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for reporting them to the responsible inspection service. This is due to the lack of concern regarding
reducing the socio-environmental impact of logging activities [73,74]. Therefore, it is important to
establish clear internal procedures that enforce contractors to possess and use PPE (e.g., one of the
requirements in public procurement procedures), develop and implement training for forestry workers
and enrol promotional activities aimed at raising the awareness of PPE. As certification implies,
the independent assessment of performances by a third-party auditor, where certain issues regarding
partiality associated with internal control are mitigated, it seems that FSC certification contributed to
these aspects of SFM in selected countries.

The situation is also similar when it comes to the identified environmental issues related to
Principle 6, i.e., the use of pesticides, waste and disposal management, for which capacities for
monitoring and controlling are somehow limited by public forest companies. The same findings were
confirmed in Romania [5]. Waste and chemical disposal management are identified as a problem due
to the low level of awareness of contracted forestry workers and companies’ employees on the negative
environmental impacts. It is important to improve awareness and to establish internal procedures
that would enforce appropriate utilisation of waste disposal equipment on-site. The usage of forest
machinery, that is, on average, quite old and in poor condition, also cannot be neglected. Since the
majority of non-conformities identified in selected countries were associated with the harvesting
contractors, these findings highlighted important failures in public forest companies’ internal control
and monitoring system. Public forest companies have to apply more effective internal controlling
systems and develop technical guidance and procedures for improving companies and contractors
relations in order to mitigate environmental impacts. Additionally, the policy and institutional set up
should focus more on finding alternative instruments that foster the implementation of harvesting
operations which reduce the environmental and social impact. As Giessen et al. argued, state actors
can play an important role in forest certification governance [19].

The presented findings are in line with the results of Hain and Ahas [42], where the majority of
non-conformities identified in Eastern Europe compared to Western Europe refer to forest harvesting,
environmental issues and worker’s safety requirements, clearly showing the importance of the
development level in forestry practice of each specific country. Similar findings are presented in studies
focusing on SEE regions where identified non-conformities most frequently correspond to Principles 6,
4 and 8 [14,53–55].

The number and distribution of non-conformities by FSC Principles and countries are presented in
Table 6. In Croatia, 41.2% of the non-conformities refer to Principle 6, while in Serbia, Slovenia and BiH,
they account for 39.5%, 27.3% and 25.4%, respectively. In BiH, 38.6% of the non-conformities refer to
Principle 4, while in Slovenia, Croatia and Serbia, they account for 27.3%, 23.5% and 20.9%, respectively.

Table 6. The number and distribution of non-conformities by FSC principles and countries.

Principle
Country

BiH—N◦ (%) Croatia—N◦ (%) Serbia—N◦ (%) Slovenia—N◦ (%)

Principle 1 2 (1.8) 2 (11.8) 3 (7.0) 0 (0.0)
Principle 2 2 (1.8) 0 (0.0) 1 (2.3) 2 (18.2)
Principle 4 44 (38.6) 4 (23.5) 9 (20.9) 3 (27.3)
Principle 5 2 (1.8) 0 (0.0) 2 (4.7) 0 (0.0)
Principle 6 29 (25.4) 7 (41.2) 17 (39.5) 3 (27.3)
Principle 7 10 (8.8) 1 (5.9) 4 (9.3) 1 (9.1)
Principle 8 21 (18.4) 1 (5.9) 6 (14.0) 1 (9.1)
Principle 9 4 (3.5) 2 (11.8) 1 (2.3) 1 (9.1)

N◦: Number.

Upon testing the differences in the distribution of non-conformities by FSC Principles related to
the countries, their integration status to the EU (member countries or candidate countries) and forest



Forests 2019, 10, 648 11 of 24

companies certification status (first time certificated or re-certificated), it can be noticed that there are
only a few statistically significant differences.

The Kruskal-Wallis test showed that there were no statistically significant differences between the
countries related to the number of non-conformities for all the principles (Table A1 in Appendix A).
Moreover, the statistically significant differences in the number of non-conformities as a result of EU
integration status were also tested for all the FSC Principles. Regarding this, the Mann–Whitney U
test showed that there were no statistically significant differences between the EU countries (Slovenia,
Croatia) and EU candidate countries (Serbia and BiH) (Table A3 in Appendix A). This shows that EU
integration status has no influence on the number of non-conformities for all the principles. The results
are not surprising as in other studies it was indicated that the distribution of non-conformities was the
same at the regional scale [8,12,36,41]. Although membership of the EU requires respecting certain
legal regulations regarding the management and protection of natural resources (e.g., Natura 2000),
the fact is that forest certification is a voluntary-based mechanism. Therefore, its implementation is
not a requirement of EU membership. A variety of ecological and market-driven factors influence
forest management realities. Thus, EU membership status does not solely influence the number of
non-conformities for FSC Principles.

In addition, the Mann-Whitney U test was used to identify the differences between companies that
were first-time certificated and those that were re-certificated in terms of the number of non-conformities.
The results showed that statistically significant differences between the first-time certified and
re-certified forest companies existed for Principle 4 (U = 1.000, z = −2.708, p = 0.007) and Principle 6
(U = 4.500, z = −1.967, p = 0.049). Within the analysed period, re-certified companies have, on average,
more non-conformities than those who are first-time certified in relation to both the mentioned
principles (Table A2 in Appendix A). Different results were found in other studies, e.g., in the case of
Brasilia, the audit type did not influence the occurrence of non-conformities [12], or in case of Serbia,
where the number of non-conformities decreased from the first certification period to the re-certification
period [55].

Based on this, it can be concluded that FSC certification in selected SEE countries represents
a continuous process of improvements in forest companies’ performances. In that context, further
developments of forest certification and its contribution to SFM can be analysed from the perspective
of adopting national FSC standards in selected SEE countries. Further, there can be improvement
in the overall credibility of the process, once the certification is based on national and not generic
FSC standards.

4.2. Categorization of Non-Conformities per Meta-Categories

To enable a comparison with the findings of similar studies worldwide [5,37,39,75] and to
provide a deeper analysis of the type of non-conformities observed, they were categorized into four
meta-categories (forest management issues, social issues, environmental issues and economic/legal
issues) (Figure 4). The meta-categories were then subdivided into issue categories, following the
procedure of Blackman et al. [39,75].
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In selected SEE countries, most non-conformities (73) fall into the social meta-category (39.4% of the
total), mostly related to health and safety at work and communication and conflict resolution. The forest
management meta-category integrates 54 non-conformities (29.2% of the total), which are mainly related
to the regeneration/reforestation or chemical use and disposal. The economic/legal meta-category
brings together 39 non-conformities (21.1% of the total) that refer to management profitability and
other legal requirements, in addition to the implementation of the voluntary procedures specific to FSC
certification. The environmental meta-category groups 19 non-conformities (10.3% of the total) mainly
related to sensitive sites and HCVF. A detailed categorization of non-conformities per meta-categories
and issues per countries is presented in Table A4 in Appendix A. From the table, it can be seen that
in BiH and Slovenia, most of the non-conformities fall into the social meta-category (44.7% in BiH
and 45.5% in Slovenia), while in Serbia and Croatia most of the non-conformities fall into the forest
management meta-category (41.9% in Serbia and 41.3% in Croatia). These results are in line with
previous studies, where most of the non-conformities also fall in the social meta-category [36,37,39,75].
As an interpretation of this result, Newsom and Hewitt suggested that companies often struggle
to comply with requirements for worker safety and are often involved in conflicts with different
stakeholders [36].

4.3. Severity of Non-Conformities

According to the severity (scale and intensity) of identified non-conformities, they are classified
as either major, minor or observation [76]. From the total number of non-conformities issued to public
forest companies, the vast majority were minor and required procedural changes to be closed (71.4%).
However, if minor CARs are not closed within the given deadline, they may shift into the classification
of major CARs. A total of 7.5% of non-conformities were identified as major ones, while 21.1% were
classified as observations (Figure 5).
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Although FSC certification has the potential to contribute to SFM in selected SEE countries, it is
important to underline that the majority of identified non-conformities were minor ones, requiring
mainly procedural changes to be closed within a certain deadline. In BiH, Croatia and Serbia, some
major non-conformities were identified, while observations were identified in all the selected countries
(Table 7). The same findings were found worldwide [14,37,39,77]. In these studies, a clear predominance
of minor non-conformities that required only procedural changes to be closed was reported, suggesting
that non-conformities tend to be a result of occasional, non-systematic errors in the standards required
by the principles and criteria.

Table 7. The number and distribution of non-conformities by severity and countries.

Severity of
Non-Conformities

Country

BiH—N◦ (%) Croatia—N◦ (%) Serbia—N◦ (%) Slovenia—N◦ (%)

Major 9 (7.9) 4 (23.5) 1 (2.3) 0 (0.0)
Minor 81 (71.1) 10 (58.8) 33 (76.7) 8 (72.7)

Observation 24 (21.1) 3 (17.6) 9 (20.9) 3 (27.3)

N◦: Number.

4.4. Professionals’ Opinion on Implementation of FSC FM PRINCIPLES and Contribution to SFM

The professionals responsible for certification in the public forest companies indicated the
contribution of FSC FM Principles to SFM on a five-point Likert scale (Figure 6). The contribution
of FSC FM Principles to SFM was evaluated as high or very high by 9 out of 11 of the interviewees
(average value 4.0).
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The results from the interviews showed that Principle 4 (average value 4.3), Principle 9 (average
value 4.3) and Principle 6 (average value 4.0) were considered by professionals to contribute the most
to SFM.

It was indicated that, in most cases, certification improved the social performance of companies
(Principle 4). With regard to worker’s rights and well-being, all interviewees stated that certification
helped companies to ensure their compliance with laws and regulations, covering the health and
safety of employees and improved working conditions. This is reflected in the following statements:
”The worker’s rights are respected, workers are now voluntarily organized and they receive regular salaries with
all supplements and PPE [BiH1] and The evidence of social responsibility of company reflects in insisting on
respecting the laws by private contractors with the aim to secure health and safety of employees” [SER10].
On the other hand, these improvements seem to be relatively slow, as noted by some interviewees,
i.e., ”Implementation of Principle 4 is very slow so harmonization of legislation with internal rules should be
faster” [BiH4] or ” . . . we started to harmonize PPE rules with ILO convention and it takes time . . . now
employees have appropriate PPE” [BiH6]. The results of interviews demonstrated that certification had a
positive impact on worker’s rights and working conditions. These results are only partially in line with
similar studies, where the lack of general agreement on the positive social impact of certification is
underlined [10,28]. The progress of social performances of companies driven by certification is reflected
the improvement of the relationship between companies and stakeholders. This is clearly shown
in the statement: ”Relations with local communities were at low level before obtaining FSC certificate . . .
nowadays cooperation is raised to a higher level” [BiH1]. Interviewees also believe that local communities benefit
from the implementation of FSC certification in several ways: ” . . . through opportunities for employment and
engagement in occasional jobs” [BiH4], assistance of a public forest company in solving certain problems
(e.g., the organization of certain events, maintenance of local roads, etc.) [BiH1], afforestation [BiH6]
and education of people [BiH6], as well as different types of consultations [BiH3, BiH6, CRO8, SER9].
This positive impact conforms with the results of other studies, which claim that certification has
improved the relationship with the local population, local business, and enhanced their participation
in the decision-making and planning processes [4,10,28]. On the other hand, some studies show that
although there is a number of social advantages linked to FSC certification, ”the difficulties in meeting
social goals appear to predominate” [78].

The majority of interviewees also recognize that FSC certification improved the conservation
status of forests and that the measures that were undertaken made their forest operations more
environmentally friendly, especially in BiH and Serbia, where public forest companies implemented
certain measures, such as the identification of HCVFs (Principle 9). To illustrate this, interviewees said:
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”Prior to FSC, we did not have HCVFs” [BiH3] . . . ”now, HCVFs are designated and management of such
forests is clearly defined” [BiH5, BiH6]. As regards to Principle 9, interviewees in Slovenia and Croatia
underline that several measures of forest protection were in force even prior to the implementation
of FSC certification. This is due to the fact that, in selected SEE countries, SFM has a long tradition,
therefore, the necessary modifications were usually minor. This was also confirmed in previous studies,
which claim there is considerable evidence proving the positive effect of certification with regard
to environmental aspects [4,10]. In this context, it is necessary to provide appropriate training for
forest companies’ employees in relation to several aspects of the environmental impact and ensure
adequate integration of this process into FM planning and implementation. A good example that
illustrates the needs for the development of staff capacities is the concept of HCVFs. The concept
of assignment and conservation of some forests for special purposes was always legally prescribed
by the forest legislation in selected SEE countries. Nevertheless, only upon introducing the HCVFs
concept, did these ideas become formalized in terms of written plans that clearly define conservation
values, on-site borders, and maps, as well as FM regimes. Furthermore, close cooperation with other
interest groups and local populations in the process of identification of HCVFs led to improved
relations between all forest policy actors. Overall, certified forest companies implemented a number of
measures to make their forest operations more environmentally friendly (Principle 6). They clearly
recognize the positive impacts of certification on environment and ecosystem services, because rare
and endangered species were identified and protected [BiH1, BiH3, BiH5, BiH6, SER9], chemical and
toxic waste was properly managed [SLO10, BiH1, BiH6], the use of pesticides was prohibited or only
chemicals approved by the FSC were used [BiH6, CRO8, SLO11, SER9], environmental incidents were
prevented [BiH2, BiH6, SER9] and water resources were protected and well managed [BiH1, BiH4,
BiH6, CRO8, SLO11, SER9]. In addition, they point out that: ”FSC certification has contributed to the
harmonization of relations with nature protection sector and raised awareness about biodiversity conservation”
[SER10]. Moreover, some interviewees noted that FSC certification encouraged companies to take a
more environmentally proactive role. For instance, companies are now putting more effort into raising
environmental awareness, which is evidenced in their statements: ”Every year, on International Forest
Day and International Earth Day, we organize lectures in local schools. We also organize the collection of waste
near main roads and in forests. There is an ecological calendar on the company’s web site and we published
articles in newspapers to inform public about the important ecological events and dates” [BiH1]. Notably, some
public forest companies went beyond FSC compliance in order to achieve positive environmental and
social changes (e.g., reduction of conflicts with communities, the collection of waste and the careful
use of pesticides in FM practice). This provides other companies and policy decision makers with an
example of the aspiration for creation of “smart regulation” policy mixes [79,80].

Professionals responsible for certification in companies also pointed out that Principle 1, Principle
8 (average value of 3.5, respectively) and Principle 5 (average value 3.3) contributed to the improvement
of SFM. Companies reported some changes related to legal aspects (Principle 1) in order to comply
with FSC certification standards. In most cases, interviewees claim that the company’s business was in
accordance with national legislation even before certification [BiH1, BiH3, BiH5, SER9, CRO8, SLO11],
but they also reported some positive influences of FSC certification on legal aspects: ”Before FSC
certification, national legislation from other sectors was out of our scope of interest. Now we are more aware of
them and we also maintain a register of laws, so that we do not come into conflict with them” [BiH1]. This was
also confirmed in the study carried out by WWF [41], which showed that FSC certification has proven
to be an effective mechanism for assisting the forest companies to implement legal requirements,
especially compliance with EU legislation. The interviewees also highlighted that although the laws
are to be respected, in some cases, Principle 1 is somehow stricter than current legislation. For example:
”The law allows us to use various pesticides. The FSC standard clearly determines which ones are not allowed
and even if we legally can use them we give the priority to FSC and do not use them” [SER9].

One of the requirements of FSC certification is also connected with the implementation and
effectiveness of the monitoring system (Principle 8). Therefore, forest companies made many substantial
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improvements in their record keeping, internal program monitoring and development of a chain
of custody. The interviewees claim that now: ” . . . due to FSC, various types of controls related to
monitoring and assessment of FM is carried out, based on them the necessary activities are undertaken” [BiH5].
With respect to monitoring and tracing the origin of forest products, companies have established their
own monitoring systems. As explained: ”The supply chain for our company ends at the forest road or at
the buyers to whom we deliver wood assortments. Traceability is ensured through the system of delivery notes,
invoices and logs’ identification plates” [SLO11]. The contribution of forest certification to the effectiveness
of the monitoring system has also been presented in other studies [4,14,81]. Generally, it is indicated
that forest certification has led to positive changes in administration, monitoring and planning, which
is also confirmed by interviewees in selected countries.

Companies reported some additional social and economic benefits related to Principle 5, e.g.,
an increased use of non-timber forest products (NTFPs) after the implementation of FSC certification,
especially in BiH and Serbia. For example: ”The main activity of company was production of timber,
everything else was neglected . . . now with FSC certification also NTFPs are important for company’s income.
Nowadays company price list also includes NTFPs for which, prior to receiving the FSC certification, no one even
dreamed of being on the price list” [BiH1]. In some SEE countries, forest companies also reported that they
receive additional income from hunting [BiH6], wooden furniture [BiH1, SER9] and biomass [CRO8].

According to the interviewees, Principle 7 (average value 3.2) and Principle 2 (average value
2.8) have the lowest contribution to SFM. Regarding Principle 7, interviewees explained that FM was
regulated by FM plans even before FSC certification in all the selected SEE countries [BiH1, BiH3, SER9,
CRO8, SLO11]. The long tradition of SFM practises and FM planning exists in selected SEE countries
as it was confirmed by the following statements: ”Given the very detailed FM planning system, there have
been very few changes” [CRO8] or ”FM is in harmony with long tradition of FM planning and SFM” [SLO11].
The most important change was in the improvement of FM plans, in terms of environmental impact
assessment [BiH1, CRO8, SER9, SER10], as according to the interviewees: ” . . . new elements are included
in forest management plans (HCVs, buffer zones, etc.)” [SER10]. Although forest certification is generally
considered as an effective tool for the improvement of FM planning [4,37], the interviewees do not
think so. This can be explained by the fact that FM plans are mandatory documents for FM activities
in state forests, and their content is legally prescribed by forest legislation. The interviewees also
stated, long-term tenure and user rights of the land and forests resources were legally defined before
implementation of FSC certification: ”Ownership and user rights were defined before certification, so this
Principle has not changed the situation” [SER10, BiH3], and there are laws and cadastre in which these
rights are defined: ”Ownership and user rights are stated in law very specifically, so there are no any dilemmas
and problems in that sense” [SLO11, BiH6, CRO8]. Bearing in mind the long tradition of land cadastre and
land-use policy in selected SEE countries (starting from Austro-Hungarian monarchy, over Yugoslavian
Kingdom to the period of Socialist Yugoslavia), it is not surprising that forest certification, as a potential
driver of change in FM practices, did not influence the issues related to long-term tenure and use rights
to forest land significantly.

Apart from the promotion of general SFM practices, the expected benefits from FSC forest
certification may result in better economic performances of forest companies, improved relations
with consumers, stronger competitiveness, as well as improving the companies’ image to the general
public. The economic effects of certification were, on average, evaluated by interviewees as being
low (average value 2.7). There are two reasons for this: the current situation in the wood market is
characterised by a higher demand than supply, with no problems regarding the selling of wood [BiH3,
BiH4, BiH5, BiH6, CRO8, SER10, SLO11]; and second, having an FSC certificate did not result in any
price premiums or increased sales [BiH3, BiH4, BiH6 and SLO11], as explained: ”Owning FSC certificate
did not bring our products higher prices on the market, but on the other hand, there are direct and indirect
costs for maintaining the certificate” [BiH3]. However, there were some indirect positive effects, such as:
”FSC certainly gives the company access to customers with high demands as well as environmentally sensitive
markets” [SLO11] and ” . . . this has helped to keep certain markets, especially during the 2008 global recession”
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[CRO8]. A total of one-quarter of the interviewees reported a generally positive contribution of FSC
certification to the economic effects: ” . . . in long-term or in case of a market disturbance, the economic
effects will be more noticeable, as economically stable and export-oriented customers will need certificated wood”
[BiH5]. The relatively low economic effects of certification are also connected with certification costs
which were probably a heavy burden for public forest companies to bear. Many of the public forest
companies that expected to increase profits with price premiums and increased sales have only received
symbolic economic benefits so far, despite a heavy outlay of cost and efforts for FSC certifications. This
result is consistent with the work of Rametsteiner and Simula [4] and Gafo Gomez Zamalloa et al. [10].
Furthermore, some public forest companies in selected SEE countries obtained FSC certification recently,
therefore, the certification costs still exceed the level of income. The FSC has reported that, on average,
it took six years for a company to break even on its investment in FSC certification [82].

Almost two-thirds of interviewees said that their companies frequently (6–10 times per year)
receive demands for certified wood. The majority of public forest companies reported only a few new
client acquisitions through FSC and a lack of domestic market demands for FSC-certified products.
However, it was clearly acknowledged that without an FSC certificate, forest companies would not be
able to maintain their current client base or could not access high-demand international markets. FSC
certification in selected SEE countries is, to a certain extent, perceived as a guarantee for the legality of
wood operations and origin. In the case of EU Timber Regulation, exporters to the EU are requested
by their EU clients to prove the origin of the wood. Although it is not the primary purpose of FSC
certificates, they are often used to fulfil several requests related to the legality of wood sources, as it was
argued in Gavrillut et al. [83]. Furthermore, the contribution of FSC certification to the improvement of
a company’s image was evaluated as high (average value 3.9), particularly in the eyes of customers,
the general public and local communities.

The interviewed professionals suggested that forest certification has multiple effects that go
beyond SFM of state forests. The same findings were found worldwide [8,10,26,27,29]. It is evident
that instead of economic effects, FSC certification in selected SEE countries provides less measurable
but equally important effects, such as improvements in public forest companies’ image and better
relations with customers, the general public and local communities.

5. Conclusions

Based on the analysis of 185 non-conformities in 24 FSC audit Public Summary Reports carried out
in all the public forest companies in selected SEE countries (BiH, Croatia, Serbia and Slovenia), within the
period 2014–2018, it can be concluded that FSC certification contributes to SFM, covering mainly social
and ecological issues. This was further confirmed through interviews with responsible professionals for
forest certification, based on their opinion on the overall effects of FSC certification on the management
practices of these companies. The positive effects of FSC certification are most reflected in recognizing
and partially solving issues related to worker’s rights, health and safety issues, community relations,
improving the image of forest companies, environmental impact assessment, nature protection and the
maintenance of HCVs. The number of identified non-conformities (and requested corrective actions) is
highest in those FSC principles that are associated with community relations and worker’s rights and
environmental impact. As all the public forest companies analysed were successful in the maintenance
of FSC certificates, the real improvements occurred mostly in those performances connected with FSC
Principles 4 and 6. However, in some re-certified forest companies, the most frequent non-conformities
are constantly repeated or even increase. It is clear that forest certification alone cannot solve all
these non-conformities as it is not the only driver of change in FM practices over time. The economic
effects of FSC certification are less pronounced and mainly relate to better access and maintenance
of the competitive position of specific markets. Although some features related to the effects of
FSC certification on FM operations may depend on specific national social and economic contexts,
significant differences between selected SEE countries related to the number of non-conformities in all
the FSC Principles were not identified.
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The limitation of this study relates to face-to-face interviews, where the sample was too small to
be analysed statistically but seemed to attain a reasonable commonality in the interviews between
selected SEE countries. For a comprehensive evaluation of the forest certification effects, it would be
necessary to obtain the opinions of other affected stakeholders, such as trade unions, environmental
NGOs, public forest administration, wood-processing industries, research institutions and the general
public. This is important in light of the emergence of new and powerful forest policy actors (e.g., local
communities and NGOs) and the increasing transparency of forest certification as a specific tool of
forest policy. Another limitation of this study is that it mainly evaluates the contents of the official
audit Public Summary Reports and underpins the non-conformities analysis. The limitations of
information from these reports were argued in Hermudananto et al. [37] and were also considered in
this study. Nevertheless, this study also has some restrictions, taking into account the assumption
that audit reports faithfully represent the quality of management practices. Moreover, this study
analyses the non-conformities regardless of the types of audit (main assessment and surveillance),
targets a relatively small sample of audit reports (n = 24) and takes into account only a five-year
period. For a thorough understanding of the certification’s effects and its contribution to SFM, it is
necessary to analyze all the audit reports in a specific country/region over a specific course of time.
Therefore, future studies should address the differences of non-conformities across different types of
audit and also target a larger sample size of certification audit reports (within a longer time period),
which tend to reveal a wider range of challenges related to FM practices. In addition, future studies
should address the differences of non-conformities across terrain conditions, management regimes and
ownership types. Furthermore, the time taken for compliance and the aspect of using different auditors
should be taken into account in future research. The failures to address non-conformities in time may
indicate a company has difficulties in identifying the cause of the problem, a lack of understanding of
what to do to solve it, a lack of the required human resources, or a lack of motivation regarding SFM
and certification [37]. As regards to auditors, this analysis is based on the observations of different
auditors, which means there is a likelihood of bias due to different auditors’ background, knowledge,
experiences and diligence, therefore, their assessments of FM compliance are likely to differ.

As a relatively new concept, FSC certification plays an important role in selected SEE countries
by the identification of key problems in the management practices and business operations of forest
companies. Indeed, forest certification as a voluntary mechanism appears as a specific market-based
approach that combines, supplements and sometimes even replaces traditional instruments of forest
policy. By promoting some key principles of the forest governance paradigm, such as participation,
transparency and cross-sectoral dialogue, forest certification consolidated its position in the forest
sectors of selected SEE countries.
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Appendix A

Table A1. Statistical results of Kruskal-Wallis test.

Independent
Variable

Dependent Variable FSC FM
Non-Conformities

Kruskal-Wallis
H p

Country

Principle 1 4.000 0.135
Principle 2 3.000 0.223
Principle 4 0.346 0.951
Principle 5 0.000 1.000
Principle 6 3.080 0.379
Principle 7 4.520 0.211
Principle 8 2.961 0.398
Principle 9 2.500 0.475

Table A2. Statistical results of Mann-Whitney U test *.

Independent
Variable

Dependent Variable
FSC FM Non-Conformities Mann-Whitney U z p

Re-certification

Principle 1 1.000 −0.816 0.414
Principle 2 1.000 −0.577 0.564
Principle 4 1.000 −2.708 0.007
Principle 6 4.500 −1.967 0.049
Principle 7 2.500 −0.262 0.793
Principle 8 4.500 −1.420 0.156
Principle 9 2.000 −1.118 0.264

* Mann-Whitney U test could not be performed for Principle 5, as there were missing values.

Table A3. Statistical results of Mann-Whitney U test *.

Independent
Variable

Dependent Variable
FSC FM Non-Conformities Mann-Whitney U z p

EU integration

Principle 1 0.500 −1.225 0.221
Principle 2 0.000 −1.732 0.083
Principle 4 9.000 −0.217 0.828
Principle 6 8.500 −0.325 0.746
Principle 7 1.000 −1.623 0.105
Principle 8 2.000 −1.627 0.104
Principle 9 3.000 −0.559 0.576

* Mann-Whitney U test could not be performed for Principle 5, as there were missing values.
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Table A4. Number of non-conformities by meta-categories and issues by country.

Meta-Category and Issue Country

BiH
N◦ (%)

Croatia
N◦ (%)

Serbia
N◦ (%)

Slovenia N◦

(%)

Environmental

Aquatic and riparian areas 1 (7.7)
Sensitive sites and HCVF 2 (15.4) 2 (66.7) 1 (100.0)

Threatened and endangered species 1 (7.7) 2 (100.0)
Landscape-level of forest management 2 (15.4)
Woody debris, snags and legacy trees 1 (7.7)

Soil and erosion 6 (46.2) 1 (33.3)
Sub-total of meta-category 11.4 17.6 4.7 9.1

Social

Communication and conflict resolution 13 (25.5) 1 (25.0) 2 (15.4) 2 (40.0)
Training 10 (19.6) 3 (23.1) 1 (20.0)

Worker safety 26 (51.0) 3 (75.0) 7 (53.8) 2 (40.0)
NWFP

Worker wages and living conditions 1 (2.0)
Special cultural sites 1 (2.0) 1 (7.7)

Sub-total of meta-category 44.7 23.5 30.2 45.5

Economic/Legal

Profitability of operation 1 (4.2) 2 (100.0)
Compliance with regulations 23 (95.8) 3 (100.0) 10 (100.0)

Illegal activities and trespassing
Long-term tenure

Sub-total of meta-category 21.1 17.6 23.3 18.2

Forest management

Roads and skid trails 5 (19.2)
Regeneration and reforestation 5 (19.2) 5 (71.4) 8 (44.4) 1 (33.3)

Chemical use and disposal 15 (57.7) 2 (28.6) 8 (44.4) 2 (66.7)
Exotic species and pets 1 (3.8) 1 (5.6)

Conversion (to non-forest uses) 1 (5.6)
Sub-total of meta-category 22.8 41.3 41.9 27.3
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