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ABSTRACT
The idea of forest certification, a means of tackling deforestation and forest
degradation emerged in the 1990s. Forest certification is a voluntary process whereby the
quality of forest management and production is assessed by an independent third party.
Besides the general information on the implementation of forest certification systems, the
study is focused on the description of the main roles of forest certification. In particular, how
roles are perceived by certified entities and the differences in perception of forest
certification between the forest owners and managers and the chain of custody certified
companies in the wood supply chain are analysed. Respondents are people with high level
of understanding the certification concept and considering the certification primarily as a
non-economic tool. Subsequently, they understand certification as an economic tool as well.
Forest owners and certified companies tend to have same incentives for entering the
certification process, however, with different priorities among these incentives. Finally, the
main problems related to certification are identified in the paper. In contrast to certified wood
processing industries and traders, forest owners do not consider certification costs to be the
main problem. On the other hand, main problems of the certified supply chain identified by
chain of custody companies is those connected to the sufficient quantity of certified forest
products and overpriced certified material inputs. The fact that positive aspects of
certification are better valued than its shortcomings are confirmed by the main results.
Key words: wood supply chain, forest certification, chain of custody, certified companies.

INTRODUCTION
Forest certification was initially introduced as a voluntary mechanism by
environmental groups to ameliorate the consequences of tropical deforestation and forest
degradation (RAMETSTEINER and SIMULA 2003). It represents a mechanism based on thirdparty auditing of compliance with established standards. This mechanism was quickly
accepted as a means to promote sustainable forest management (DURST et al. 2005, PERERA
et al. 2007, SIRY et al. 2005) and directly influenced forest management practices (AULD et
al. 2008, LEWIS and DAVIS 2015, MACDICKEN et al. 2015, MOORE et al. 2012). Through
certification as a soft policy instrument (NUSSBAUM et al. 2005, ŠÁLKA et al. 2017), it is
possible to provide credible assurance to customers about the effective compliance of forest
management with sound social, environmental, and economic principles (CABARLE et al.
1995, JOHNSON and WALCK 2004, RICKENBACH and OVERDEVEST 2006).
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Since their launch, forest certification programs have increasingly become an
instrument of governmental procurement policies, obligatory requirements for awarding
ecolabels, corporate policies of private companies, requirements for green building
initiatives, and acceptance as a tool for proving the legality of timber origin. In addition,
perceived pressure from shareholders, firm size, financial health, past environmental
performance, and regulatory threats have been linked to firms’ decisions to meet
environmental standards voluntarily. For some certified companies the implementation of
forest certification provides the satisfaction of supporting the sustainability of natural forest
resources and society as a whole (WWF 2000). It may also serve to improve their corporate
images and access to markets (HANSEN and PUNCHES 1999, HUBBARD and BOWE 2004) or
may be part of business system innovations (GILANI et al. 2016).
NUSSBAUM and SIMULA (2005) identified several policy issues having relevance to
certification such as responsible or sustainable forest management, the balance between
economic, social and environmental concerns for forest management, illegal harvesting,
conservation of biodiversity, timber markets, etc. At the forest management level, forest
certification is a process by which forest owners voluntarily submit their forests for
inspection by an independent certification body to determine whether their management
practices meet clearly defined standards, particularly those regarding sustainability (PECK
2006). Certified forest consider certification to be a tool representing a commitment to
environmental responsibility that improves external company image, promotes sustainable
utilisation of forest resources, and improves forest management practices (PALUŠ et al.
2018a).
Chain of custody (CoC) is a mechanism that provides assurance that wood and woodbased products originate from sustainably managed forests. It becomes one of the factors in
determining leadership position in the forest and wood-based sector, especially under
economic crisis conditions (POTKAŃSKI et al. 2011). TUPPURA (2016) found out that
incentives for adopting forest certification among the world’s leading forestry companies are
more often external rather than internal, and more market driven than regulation driven.
Immature markets, the indirect nature of most benefits, and certification being an unfamiliar
concept are commonly cited reasons for a lack of manufacturer support or involvement
(JAYASINGHE et al. 2007). Forest certification is considered important for indicating a
company’s sense of responsibility, for keeping market share and for selling products in an
existing market (OWARI et al. 2006).
RICKENBACH and OVERDEVEST (2006) view forest certification as a market-based incentive
for forestry enterprises as firms adopting certification practices expect direct market benefits.
Advantages of market access shall also offer sufficient incentives for suppliers to bear the
costs of certification GALATI et al. (2017) argue that influence of internal drivers to adopt
voluntary certification linked to a pro-environmental behaviour of owners and managers,
such as a signalling mechanism and moral and ethical reasons, is more important than
economic or market incentives. Empirical results by NAKAMURA et al. (2001) and
TAKAHASHI (2001) revealed that the market economic and social models explained
participation in forest certification.
The adoption of voluntary forest certification by forest owners may result in additional
costs related to the standards implementation, initial and surveillance conformity assessment
through internal and external audits, and cost resulting from the changes to the traditional
forest management practices caused by the certification requirements (PALUŠ 2013).
Increased costs of certification are, thus, one of the main barriers for the adoption of forest
certification for forest owners as well as for the chain of custody level (MOORE et al. 2012,
PALUŠ and KAPUTA 2009, CARLSEN et al. 2012, CUBBAGE et al. 2010). The unit cost is
relatively higher for small compared to large forest owners (CUBBAGE et al. 2009); however,
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certified forest owners believe that certification benefits exceed costs (MIKULKOVÁ et al.
2015, CUBBAGE et al. 2009).
Many survey-based studies have evaluated the willingness to pay for certified wood
products (AGUILAR and CAI 2010, AGUILAR and VLOSKY 2007, KOZAK et al. 2004, OZANNE
and VLOSKY 2000, OZANNE and VLOSKY 1997, PALUŠ et al. 2017, PALUŠ et al. 2018b,
VEISTEN 2007, VLOSKY et al. 2009, YAMAMOTO et al. 2014) and indicated a level of price
premium that consumers were willing to pay for different wood products in specific market
segments. Apart from the promotion of sustainable forest management practices and the
satisfaction of supporting the sustainability of natural forest resources and society as a whole
(WWF 2000), benefits following from the adoption of forest certification are related to the
improvement of the external companies’ image associated to their environmental
performance (MOORE et al. 2012, PALUŠ et al. 2017, PALUŠ et al. 2018b, VLOSKY et al. 2009,
PERERA 2008, MIKULKOVÁ et al. 2015, PALUŠ and KAPUTA 2009) and environmental
communication and consumer relations (OWARI and SAWANOBORI 2008).
Benefits of CoC certification include improved supply chain management
performance, communications in supply chains, inventory controls, market knowledge,
transparency, and profitability (VIDAL et al. 2005), lower overall costs (MILES and COVIN
2000, PEFC 2017), wood legality assurance, company’s image and competitiveness of wood
products (TRISHKIN et al. 2014), good reputation and international recognition (Halalisan et
al. 2013) and sales increase (TOLUNAY and TÜRKOĞLU 2014). Regarding timber legality
issues, CoC certificates are an acceptable measure for the legality verification of timber
products required by the European Timber Regulation (EUTR), in particular concerning risk
assessment and risk mitigation procedures as a part of an operator’s due diligence system
(EUROPEAN COMMISSION 2016). Implementing forest and CoC certification as an assurance
for timber legality could contribute to reduced costs and administrative work for operators
required to establish due diligence systems according to the EUTR. Only minor additional
operator costs are required to make these systems fully compatible with EUTR requirements
(EFI 2011). Role of forest certification as a tool to proof timber legality is one of the most
important incentives that motives that CoC certified companies to enter certified forest
products market (PALUŠ et al. 2017, 2018b).
Having introduced the meaning and main roles of forest certification the main
objective of this paper is to analyse how these roles are perceived by certified entities and,
in particular, what are the differences in perception of forest certification by forest owners
and managers and CoC certified companies in the wood supply chain.

METODOLOGY
This study is based on previous studies (PALUŠ et al. 2017, 2018a, 2018b) which was
oriented to the state and perception of forest certification in Slovakia and selected countries
of the Central and South Europe. One of the studies was focused on the issues of sustainable
forest management certification and two studies on chain of custody certification in the wood
supply chain. Both studies were carried out using a mail questionnaire survey. This study
builds on the results of the three previous surveys. Forest owners and managers have been
selected for the survey from the national register of forest owners and managers, national
PEFC database and international FSC database. To determine the minimum sample size, a
5% margin error was assumed. Based on this assumption, the total number of forest owners
was determined to 369. On the other hand, the companies in the wood supply chain were
identified from the international registers of CoC holders of the PEFC and FSC certification
schemes. Totally, 487 wood processing companies and traders were contacted in the survey.
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Data of above mentioned surveys were analysed using the statistical analysis software SPSS
and the non-parametric Mann-Whitney U test to determine the differences between groups
of forest owners and CoC certified companies in terms certification scheme used and
company size. Additionally, the Chi-square test was applied to identify all the group and
between group distributions.
The analyses are oriented to the three main areas. The first section contained issues
aimed at the examination of the level of understanding the concept of forest certification and
CoC certification based on the objectives of PEFC and FSC certification. The research also
determined the level of agreement with the basic certification statements. The main
certification statements referred to the main objectives and purposes of certification. One
part of questions dealt with the issues such as the use of sustainable resources, commitment
to environmental responsibility, improvement of forest owners’ image and legality issues.
Second part of certification statement was focused on market access, profit margin,
improved communication, as well as the improvement of the internal efficiency of
management. The second area of the research surveyed internal information about
involvement in the certification process, namely the expectations motivating forest owners
and companies to implement certification. The last area was oriented towards difficulties
regarding certification, including cost related to certification.
For the analyses a five–point Likert scale was used to measure the level of
understanding of the certification concepts and level of agreement with principal
certification statements, were 1 corresponded to strongly disagree or do not understand and
5 was strongly agree or completely understand. The level of agreement indicated by number
3 represented a neutral response level of all respondents. The data of current study was
analysed using a comparison method. This method is developed as a grounded theory to
understood the systematic comparison of a relatively small number of cases, focusing
specifically on its relationship to experimental and statistical approaches.

RESULTS
Based on the previous studies two groups of respondents were examined. The first
group was represented by forest owners; the second group was represented by CoC certified
wood processing companies and traders. The group of forest owners consisted by all types
of ownership. The area of managed forest was used as an indicator of company size for forest
owners. Small owners (up to 500 ha) represent 35% of the respondents, followed by
medium-size (501–10,000 ha) owners (55%). Only 10% of respondents represented large
owners managing more than 10,000 ha of forests. On the other hand, the size of wood
processing companies was determined by the number of employees. Small companies (11–
50 employees) represent 41% of respondents, followed by equal representation (27% each)
of micro (1–10 employees) and medium-size companies (51–250 employees). Only 5% of
respondents represented large companies (over 251 employees).
First of all, the level of understanding of certification concepts and agreement with
basic certification statements were examined. Table 1 present the mean value of the level of
understanding of certification. Both group of respondents understand the certification
concept at adequate level.
The main differences are observed in answers regarding the certification statements.
Wood processing companies consider the ensurance of legal origins of wood (4.13) as a most
important role of certification. Both groups of respondents strongly believe that the
certification represent promotion of sustainable utilization of forest resource. Forest owners
further consider the environmental responsibility as a very important role of certification.
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Both groups of respondents see the certification as a tool to improve market access.
Respondents expressed the lowest level of agreement with the statements regarding the
economic issues and those related to the improvement of the internal efficiency that forest
certification may bring to companies. On the other hand, wood processing companies
consider the ensurance of legal origin of wood as a most important statement of certification.
Certification as a tool for the improvement of market access, communication, or the internal
company efficiency was considered as the least important. Table 2 shows the result of all
certification statements for the both forest owners and wood processing companies.
Tab. 1 Understanding of certification concept.
Forest owners

Understanding of certification
Understanding of forest management (SFM) concept
Understanding of PEFC objectives
Understanding of FSC objectives

4.11
3.76
3.12

CoC certified companies
Mean
3.56
3.94
3.92

Tab. 2 Level of agreement with certification statements.
CoC certified
companies

Forest owners

Certification statements

Mean
Promotion of sustainable utilisation of forest resource
Prevention from illegal logging
Improvement in efficiency of corporate management
Improvement of communication with customers
Improvement of market access
Improves management efficiency
Commitment to environmental responsibility
Improves external company image
Improves forest management practices
Increases profit margins
Ensurance of legal origin of wood
Confidentiality in sourcing of timber
Improvement in efficiency of internal material flow systems
Improvement in efficiency of corporate management

3.90
3.05
3.01
3.16
3.27
3.01
4.03
4.02
3.61
2.87
n/a
n/a
n/a
n/a

4.08
3.60
3.42
3.72
3.54
3.79
n/a
n/a
n/a
n/a
4.13
3.56
2.94
2.89

The second section of the survey was focused on the expectations motivating forest
owners and CoC certified companies in the wood supply chain to implement certification.
As the table 3 shows, the improvement of external company image was identified as the
most agreed statement by all respondents. Other expectations motivating forest owners to be
certified were linked to the demonstration of sustainable forest management practices,
commitment to environmental issues, improvement of forest management, and the search to
obtain new customers. Expectations such as increase profit margins and increase sales
volume were marked as the least motivating factor. In contrast the very important reasons
why wood processing companies enter the certified market were the expectations of increase
of sales (3.63), penetrating new markets (3.53), commitment to environmental issue (3.52)
and seeking to expand market share (3.44). The least significant reasons to enter the certified
market were the seeking to expand market share and to diversify product line.
When differences in certification schemes were examined the Mann-Whitney U test
proved the significant differences in the factor focused on the demonstration of sustainable
forest management practices (U = 162.0, p = 0.001), where the PEFC certificate holders are
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more convinced than FSC ones. Further results show that the PEFC certified companies are
more identified with the aforementioned benefits of forest certification than the FSC certified
forest owners. This significant difference were observed only in the case of forest owners.
On the other hand, in the case of CoC certified companies, there was a significant influence
of certification scheme on the statement relating to penetration of new markets identified
(FSC companies are more motivated to enter certified forest products market than PEFC).
Tab. 3 The level of agreement with main motivation factors of implementation of certification.
CoC certified
companies

Forest owners

Motivation factors

Mean
Improvement of external company image

4.30

4.11

Commitment to environmental issues

4.14

3.52

Demonstration of sustainable forest management practices

4.23

n/a

Seeking to increase sales volume

2.68

3.63

Seeking to increase profit margins

2.73

2.98

Seeking to obtain new customers

3.03

n/a

Improvement of forest management

3.57

n/a

Penetrate new markets

n/a

3.53

Seeking to expand market share

n/a

3.44

Seeking to diversify product line

n/a

2.58

The last area of the analysis was oriented towards difficulties regarding certification.
Forest owners consider the compliance with the certification criteria (2.60) as the most
difficulty issue. Other important difficulties regarded the administrative burden associated
with the performance of internal audit (2.51), and the implementation of documentation
(2.50). In the same way, the higher cost related to certification (2.45) were identified as a
difficulty. Other certification related issues, for example, external audit (2.27), personnel and
training (2.22), or communication with the group entity (1.85) seems to be perceived as less
problematic. In the case of CoC certified companies the respondents’ perception of the
problems connected to the purchase of certified products were also examined. These are
connected to the insufficient quantity (2.81) of certified products followed by small margins
(2.81) and overpriced inputs (2.80).

DISSCUSION
Based on the results, it can be stated that both groups (forest owners and CoC certified
companies) of respondents well understand the meaning of certification and the role of forest
certification. Both groups of respondents primarily consider the certification as a noneconomic tool and subsequently they understood it as an economic tool. Their opinions were
also similar in many other cases. Both perceive certification as a tool for the improvement
of forest management, ensurance of the sustainability of forest management and last, but not
least, determination of the origin of the harvested wood. Moreover, the two monitored
groups of respondents understand certification also as a tool for improving the image of the
company and improvement of communication with customers and as a way to penetrate new
markets. Our results correspond with the conclusions of another authors (OWARI et al. 2006;
RICKENBACH and OVERDEVEST 2006). Their research shows that forest certification is
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consider as tool of indicating a company sense of responsibility, for keeping market share
and for selling products.
Both groups tend to have same incentives for entering the certification process. These
motives are very closely related to the level of certification perception. However, the order
of importance of these incentives is opposite in case of the certified forest owners and
certified companies. Forest owners enter certification in order to improve forest
management, ensure sustainability of forest management and to deal with questions
regarding the current environmental issues. On the other hand, it is natural that their
incentives are also oriented towards economic and marketing areas. Decision of forest
owners to enter the certification process is also conditioned by expectations to obtain new
customers, increase profit and sales volume. In contrast, wood processing companies enter
to the certification system with clear motives, which are primarily oriented inward the
company. Therefore, their basic incentives to enter the certification system are to increase
sales, penetration to the new markets or to seek expansion of market share. In contrary,
environmental motives are less important for these companies. Based on the study by
TUPPURA (2016) many companies enter the certification system to penetrate new markets,
gain price premium for certified goods and obtain new customers. Similarly, the results of
China´s study suggested that the expected price premium from certified timber is the most
important motive for forest owners. Other motives such as increased timber growth, public
recognition and environmentally friendly harvest were insignificant (TIAN et al. 2018).
These results are very similar to our current study in Slovakia. Our results are further
supported by study of GALATI (2017) who determined the main motivation factor to the enter
to certification system in Italy. This research show that the main motivations are those to
meet the demand expressed by consumers and the aim to increase the market
competitiveness.

CONCLUSION
The objective of the research was to compare the opinions of the forest owners and
CoC certified companies, particularly aimed at the analysis of the understanding of the
concept and the role of the certification, expectations of companies following from
implementation and difficulties connected to certification. In general, positive aspects of
certification are better valued by respondents than its shortcomings. The following
conclusions can be drawn:
• respondents (forest owners and CoC certified companies) have a high level of
understanding of the certification concept and perceive certification as a tool for the
improvement of forest management, ensurance of the sustainability of forest
management and last, but not least, determination of the origin of the harvested wood;
• forest owners and CoC certified companies tend to have same incentives for entering
the certification process. However, the order of importance of these incentives is
opposite. Forest owners enter certification in order to improve forest management,
ensure sustainability of forest management and to deal with issues regarding the
current environmental problems. In contrast, CoC certified companies enter to the
certification system with clear motives, which are primarily oriented inward the
company;
• forest owners do not consider certification costs as the main problem in contrast to
the system implementation and its maintenance as well as external audit
performance. On the other hand, CoC certified companies consider the key problems
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related to the certified supply chain connected to the sufficient quantity of certified
forest products, low margins, and overpriced certified material inputs;
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