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Abstract The significance of wood and paper products
originating from certified sustainable sources has been
increasing worldwide during the last two decades paralleling
overall interest and concern for global sustainability issues.
Forest certification is a voluntary verification tool that has
been gaining importance not only as an independent veri-
fication tool in the wood processing industry but also as an
influencer in private and public purchasing policies and as a
component of emerging wood harvesting and trade legality
schemes. There are two main types of certification, forest
certification for forest management and chain-of-custody
(CoC) certification which tracks certified wood through
the manufacturing supply chain. This study focuses on the
chain-of-custody component. A multinational survey of CoC
certificate holders in Slovakia, Czech Republic, Poland,
Slovenia, Croatia and Serbia was conducted to identify the
general understanding of certification concepts as environ-
mental, economic and social tools, to determine incentives
for CoC certification implementation by companies, and to
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identify difficulties in existing certified wood product sup-
ply chains. Results indicate that respondents demonstrated
a high level of understanding of the chain of custody certi-
fication concept. Respondents also link forest certification
mainly to the issues of legality, tracing the origin source
of supply and prevention from illegal logging. The main
expected benefits are linked to the improvement of external
company image followed by business performance factors
such as penetrating new markets, increase of sales volume,
expanded market share and the increase of profit margin.
The key problems connected to certified supply chains
relate to the overpricing of certified material inputs, while
respondents reported none or minimum price premiums for
their certified products over non-certified alternatives.

1 Introduction

The foundation of sustainable forest management is based on
the concept of sustainable development and is premised on
three integrated and equally important pillars: environmen-
tal soundness, social justice, and economic viability. The
concept of sustainable development and the interrelation-
ship of its three pillars were originally popularized in the
Brundtland (1987) report, yet it was at the Rio Earth Summit
in 1992 where the idea finally took hold. Non-legally bind-
ing Forest Principles (UNECED 1992) resulted in the birth
of forest certification. Thus, forest certification was initially
introduced as a voluntary mechanism by environmental
groups to ameliorate the consequences of tropical deforesta-
tion and forest degradation (Rametsteiner and Simula 2003).
This type of certification, based on third-party auditing of
compliance with established standards, was quickly accepted
as a means to promote sustainable forest management (Durst
et al. 2006; Siry et al. 2005; Perera et al. 2007) and directly
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influenced forest management practices (Auld et al. 2008;
Lewis and Davis 2015; Mac Dicken et al. 2015; Moore et al.
2012).

Forest certification is a process by which forest owners
voluntarily submit their forests to inspection by an independ-
ent certification body to determine whether their manage-
ment practices meet clearly defined standards, particularly
those regarding sustainability (Peck 2001). Forest owners’
awareness of certification and decisions to participate in
certification programmes can be positively influenced by
receiving professional advice regarding their forestlands and
having a written management or stewardship plan (Creamer
et al. 2012). Cabarle et al. (1995) argue that the objective of
certification is to link the informed consumer with products
produced in an environmentally and socially responsible
manner. Consumers often express their concerns about the
ethical behaviour of companies by means of ethical buying
and consumer behaviour (De Pelsmacker et al. 2005) and
are increasingly demanding assurances that the production
of goods conforms to standards of social and environmen-
tal responsibility (Fischer et al. 2005). Companies that can
prove that they are environmentally responsible by being
certified may benefit by differentiating their products, poten-
tially increasing market share (Bigsby and Ozanne 2002) and
gaining market advantage (Hayward and Vertinsky 1999).

Since their inception, forest certification schemes have
evolved, improved and continually incorporated interre-
lated concepts and needs of society. Certification programs
increasingly became an instrument of governmental procure-
ment policies, obligatory requirements for awarding ecola-
bels, corporate policies of private companies, requirements
for green building initiatives, and acceptance as a tool for
proving the legality of timber origin.

For any certification system to be effective, it must be
trusted by entities in the supply chain from the forest to con-
sumers. Certification criteria, standards and prescriptions
must be consistent with extant definitions of sustainable
forest management and must include effective monitor-
ing. Rewards (premiums) or advantages of market access
must also offer sufficient incentives for suppliers to bear the
costs of certification (van Kooten et al. 2005). Rickenbach
and Overdevest (2006) state that the dominant model for
understanding the effectiveness of certification views forest
certification as a market-based incentive for forestry enter-
prises whereby firms that adopt certification practices expect
direct market benefits. Other views, for example Ulybina
and Fennell (2013) suggest certification is a signal to exter-
nal stakeholders that enterprises are meeting high forestry
standards or improving forestry practices and/or produc-
tion. Takahashi (2001) described four potential motivational
models to explain why firms participate in voluntary initia-
tives such as forest certification—market economic model,
production economic model, social, and moral model. The
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market economic model assumes that firms are attracted by
voluntary initiatives if they can generate economic benefits.
The production economic model is premised on additional
profits through improvements in efficiency. The social model
states that companies expect social exchanges generated
between firms and stakeholders, and the moral model sug-
gests that firms participate in voluntary initiatives because
of intrinsic ethical morality. Empirical results by Takahashi
(2001) and Nakamura et al. (2001) revealed that the market
economic and social models explained participation in for-
est certification.

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 certi-
fied 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). Owari et al. (2006) found that for certi-
fied companies in Finland forest certification was considered
important for indicating a company’s sense of responsibil-
ity, for keeping market share and for selling products in an
existing market. Trishkin et al. (2014) explored attitudes and
motivations associated with forest certification among forest
industry companies in north-western Russia. Market demand
was identified as a main driving force influencing develop-
ment of forest certification; wood legality, company’s image
and competitiveness of wood products were recognized as
the most important benefits associated with forest certifi-
cation. In spite of general positive attitudes toward forest
certification, the study identified gaps in understanding cer-
tification principles leading to limited awareness, especially
for non-certified forest industry respondents.

2 Chain-of-custody certification

There have been many studies conducted regarding chain of
custody certification (CoC) and its perception by forest prod-
ucts companies. As stated by Potkanski et al. (2011), CoC
becomes one of the factors in determining leadership posi-
tion in the forest and wood-based sector, especially under
economic crisis conditions. Empirical research carried out
by Tuppura et al. (2016), among the world’s leading forestry
companies, found out that incentives for adopting forest cer-
tification are more often external rather than internal, and
more market driven than regulation driven. Immature mar-
kets, the indirect nature of most benefits, and certification
being an unfamiliar concept are commonly cited reasons for
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a lack of manufacturer support or involvement (Jayasinghe
et al. 2007).

In the early stages of certification, Vlosky and Ozanne
(1998) examined the attitudes of U.S. wood manufacturers
with regard to wood products certification focussing on will-
ingness-to-pay a price premium for certified products They
found that manufacturers were not willing to bear any cost
of certification and pay any price premium for input mate-
rial unless it was offset by higher prices of manufactured
products received by their customers. Vlosky et al. (2003)
examined attitudes of U.S. value-added wood products man-
ufacturers with regard to current and potential participation
in CoC certification. Results indicated that respondents did
not have a very clear understanding of forest management or
CoC certification. Studying the same sector in 2009, Vlosky
et al. (2009) found that the number of respondents paying
a price premium for certified inputs decreased and number
of respondents receiving a premium for certified products
increased between 2002 and 2008. Owari et al. (2006) found
that certified wood products companies in Finland were not
able to charge any price premium and certification did not
help them to improve their financial performance. Tolunay
and Tiirkoglu (2014) examined the state of CoC certification
in different forest product sectors in Turkey and the perspec-
tives of companies to pay a premium for certified products.
They found that CoC certification was known mostly by the
companies operating in pulp, paper and paperboard sectors.
The certification program most demanded was the Forest
Stewardship Council (FSC) with a share of 15%; and Pro-
gramme for the Endorsement of Forest Certification (PEFC)
CoC was demanded by 2% of respondents.

Vidal et al. (2005) researched the status of CoC in Can-
ada and the United States. They found that company size
is an important variable to be considered when analysing
the adoption of CoC certification by primary wood produc-
ers; larger companies are more likely to be certified than
smaller ones. They also found that benefits of CoC included
improved supply chain management performance, com-
munications in supply chains, inventory controls, market
knowledge, transparency, and profitability. Lower overall
costs were also found to prevail (Miles and Covin 2000;
PEFC 2017).

Nor Suryani et al. (2011) examined costs associated with
implementation of CoC certification requirements in saw-
mills in Malaysia. There were three kinds of costs identified
in relation to certification—standard implementation, initial
audit, and surveillance audit cost. The standard implemen-
tation cost accounted for 96% of total cost. Hrabovsky and
Armstrong (2005) examined experiences of U.S. hardwood
exporters concerning certified hardwood products and certi-
fication. They found out that willingness-to-pay a premium
was low and that only large companies owning their own for-
ests did not have problems with certification such as supply

or maintaining documentation. Bond et al. (2014) found that
the main barriers to certification identified by forest products
manufacturers in the state of Virginia in the U.S. were that
certification systems do not add value to their products and
the lack of certified raw material.

Regarding timber legality issues, CoC certificates are an
acceptable measure for the legality verification of timber
products required by 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). As suggested by the Euro-
pean Forest Institute (EFI 2011), in order to make these
systems fully compatible with EUTR requirements, there
are only minor additional operator costs required. Therefore,
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. EUTR as a public
policy may potentially have a positive effect on the accept-
ance of certification (Cashore and Stone 2012).

Holopainen et al. (2015) found out that EUTR is not
likely to impact domestic timber producers and large import-
ers with existing certification in Finland, while the impact
will be on Small and Medium Enterprises (SMEs) importing
timber from outside the EU without existing traceability sys-
tems. For Romanian companies, FSC certification is a use-
ful source in providing information required by EUTR even
though the certification standard does not explicitly refer to
each of EUTR’s requirements; therefore FSC certification
cannot be automatically considered to be in full compliance
with the EUTR (Gavrilut et al. 2016).

By the end of 2015, the Forest Stewardship Council
(FSC 2015) reported over 186 mil. ha and the Programme
for the Endorsement of Forest Certification (PEFC 2015)
272 mil. ha of certified forests. According to UNECE (2015),
the global certified area of 458.4 mil. ha included an esti-
mated 7.5 million ha certified under both schemes with more
than 80% of forest landowners with double certification in
Europe and North America. By 2015, FSC had registered
29,801 and PEFC 10,744 CoC certificates to downstream
manufacturers.

Despite research that has been carried out worldwide,
there is limited information on CoC certification in Central
and South Europe. There have been several studies focusing
on the establishment and development of forest certification
(Dudik and Riedl 2015; Palus 2000; Palus et al. 2014, éupin
2006), but only few concentrating on the attitudes of certi-
fied companies towards forest and CoC certification (Palu§
and Kaputa 2009; Halalisan et al. 2013).

Therefore, the main objective of the present research is
to analyse the current state of CoC certification from the
perspective of certified companies in the countries of Cen-
tral and South Europe, with the focus of identifying any
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differences that may exist between the countries in terms
of (1) understanding of concept and role of forest and CoC
certification; (2) the expectations of companies following
implementation of CoC certification; and (3) perceptions of
any difficulties connected to certified supply chains and; (4)
costs related to purchase and sales of certified raw materials
and wood products, respectively.

3 The study-geographic scope

The Central and South European region plays an important
role in terms of available forest resources. According to
FAO (2016) timber produced in this region represents an
important source of raw material not only for the domestic
wood processing industry and energy production but also for
export markets mainly to Western European Countries. For
the purposes of this study data were collected in three Cen-
tral European countries (Slovakia, Czech Republic, Poland)
and three Balkan countries (Croatia, Slovenia, Serbia).

In all countries, there has been a significant participa-
tion of state forest enterprises in the initialisation of the
process of forest certification and public entities represent
major stakeholders implementing certification requirements.
However, there are several differences regarding current and
historical implementation of certification in these countries.
While Croatian and Serbian forest owners use only the FSC
certification scheme (2.04 mil. ha and 1.00 mil. ha, respec-
tively), all other countries utilise both the FSC and PEFC
programmes. Slovakia and the Czech Republic forests are
predominantly certified by PEFC (1.25 mil ha and 1.77 mil.
ha, respectively) with a small share of FSC certified forests
(0.15 mil ha and 0.05 mil. ha, respectively). In Poland, with
its area of almost 7 mil. ha of certified forests, more than
95% of the area is double certified. In addition to PEFC
being recognised as the national system in Poland, Czech
Republic, Slovenia, and Slovakia, there have also been
national FSC standards developed in Poland, Serbia and
Czech Republic. Past implementation of forest certification
has influenced the structure and development of CoC certifi-
cation in these countries. For example, FSC certificate hold-
ers are predominant in all countries (over 2300 FSC CoC vs.
540 PEFC CoC certificates) with the FSC Controlled Wood
(CW) program being implemented more frequently in coun-
tries with available PEFC certified wood (e.g. 9 FSC CW in
Croatia vs. 53 FSC CW in the Czech Republic).

4 Materials and methods
The study was carried out using an on-line email-based

questionnaire survey. Companies selected for the survey
were identified from international registries of CoC holders

@ Springer

of the PEFC (PEFC 2015) and FSC (FSC 2015) certification
schemes. A database of companies holding valid CoC certif-
icates with available email addresses was constructed result-
ing in a total sample frame of 1916 companies surveyed.

Survey development and implementation was based on
modified methods recommended by Dillman (2000) includ-
ing a pre-notification email, as well as first and second sur-
vey emailings 3 weeks apart.

Data were collected in October and November 2015.
English versions of the questionnaire were translated into
the respective languages of each country and emailed to
recipients by study cooperators in each country. A total of
881 (46%) responses were received, out of which 744 were
suitable for analysis, thus giving the adjusted response rate
of 38.8%.

The questionnaire consisted of a cover letter explaining
the content and of a number of sections. The first section
contained questions regarding the business profile of compa-
nies in terms of geographical location, company size, sector
represented and certification scheme used. Recipient compa-
nies were categorised according to the European Commis-
sion (2003) classification into four size categories—micro
(1-10 employees), small (11-50 employees), medium-size
companies (51-250 employees) and large enterprises (over
251 employees). Twenty wood products and levels of trade
activities were defined for companies to determine their
main production and trade orientation. Respondents were
grouped into one of three main sectors represented by pri-
mary processing, secondary processing and trade. Recipi-
ent companies were self-classified as PEFC, FSC or double
(both PEFC and FSC) CoC certificate holders. The second
section of the questionnaire contained questions examin-
ing company level of understanding of sustainable forest
management and CoC certification determining the level
of agreement with a number of certification-related state-
ments. The researchers provided definitions of forest and
CoC concepts to assure a consistent frame of reference for
respondents.

The certification statements included the main objec-
tives and purposes of having CoC certification, promotion/
management of sustainable forest resources (Durst et al.
2006; Siry et al. 2005; Perera et al. 2007), traceability and
confidence in sourcing certified raw materials and products
(PEFC 2017), legality issues (Trishkin et al. 2014; Hol-
opainen et al. 2015; Gavrilut et al. 2016), market access
(Hansen and Punches 1999; Hubbard and Bowe 2004; van;
Kooten et al. 2005), potential for improved communication
(Owari and Sawanobori 2008), and possible improvements
in internal efficiency of material flows, and effects on cor-
porate management (Hubbard and Bowe 2004; Miles and
Covin 2000).

In the third section, participants were asked to pro-
vide internal information on their involvement in the
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certification process, and expectations motivating them to
enter certified products market. Factors included possible
linkages of internal economic performance to increased
sales and profit (Takahashi 2001; Miles and Covin 2000),
diversification of product portfolios, market performance
factors -increase of market share and penetration of new
markets (Owari et al. 2006), commitment to the natural/
forest environment (van Kooten et al. 2005), and improve-
ment of company image (Trishkin et al. 2014; Vlosky
et al. 2009; Hubbard and Bowe 2004). Additionally, ques-
tions were included that examined purchasing process,
any difficulties in procuring certified wood, and costs to
procure certified raw materials.

Another bank of questions identified any difficulties
regarding the quality of delivered certified products,
delivery terms, transportation, contracted price, profit-
ability, and consistency of supply.

The final section of the questionnaire focused on price
premiums paid for certified inputs and premiums received
from customers for certified products (Vlosky et al. 2003,
2009).

Five-point Likert scales were used to measure many of
the perception, motivations, and experiences items. They
were anchored on: 1 = “strongly disagree” or “do not
understand at all” to 5 = “strongly agree” or “completely
understand”. In one bank of Likert-scale items, the mid-
point was “somewhat understand” while the remaining
item mid-points were “neither disagree nor agree” (a neu-
tral mid-point). A reliability coefficient of 0.7 and above
was considered and acceptable for item consistency level
(Nunnaly 1978).

Data were analysed using SPSS. The Pearson’s Chi
square test for independence was used to measure dif-
ferences in distribution of categorical variables. To test
mean differences in a given set of factors between the
six countries, MANOVA (multivariate analysis of vari-
ance) was used. This method applies to situations where
there are two or more dependent variables (Warne 2014).
By performing significance tests and obtaining a multi-
variate F value (Wilks’ A) it was possible to test a null
hypothesis that there are no differences between coun-
tries across a number of items. Corrected models with the
results of between-subject effects test were constructed
to determine significance of individual variables. For the
ranked statements, Duncan’s multiple comparison test
was applied to determine if there were significant dif-
ferences between group (country) means. To eliminate
unequal group sizes, the harmonic mean was used. Addi-
tionally, Chi square test was used to identify and highlight
differences between responses based on company size,
certification scheme used, and product sector.

5 Results

The number of companies contacted by country and respec-
tive adjusted response rates are shown in Table 1. Out of
744 respondents 57% were from Poland, 11% from Czech
Republic and Slovenia, 8% from Serbia, 7% from Slovakia
and 6% from Croatia. The number of responses is correlated
to the number of CoC certificates holders in each country.

Most respondents were the primary wood processors
(55%), followed by trading companies (25%) and secondary
wood processing (20%) representing manufacturer of a vari-
ety of products including plywood, sawnwood, chips, pel-
lets, pulp and paper, doors, windows, furniture, and wooden
construction materials.

The number of respondent employees was used as an indi-
cator of company size. Small companies (11-50 employees)
represent 41% of respondents, followed by equal representa-
tion (27% each) of micro (1-10 employees) and medium-size
companies (51-250 employees). Only 5% of respondents
represented large companies (over 251 employees).

Two certification systems, FSC and PEFC, provided CoC
certificates to respondents; FSC (56% of respondents) and
PEFC (12%), with 32% being double certified. FSC certified
companies held FSC Control Wood certificates.

All group distributions were tested for differences
between countries. Using the Chi square test, there were
significant differences identified between the countries in
terms of company size (y>=93.045, p=0.000), forest prod-
uct sector (y*=54.192, p=0.000) and certification scheme
implemented (y*=293.199, p=0.000). Regarding respond-
ent level of understanding of sustainable forest management
(SFM) and CoC certification,, there was better understand-
ing of CoC (4.1 on a 5-point scale) than SFM (3.6 on a
5-point scale).

Attitudes of certified companies towards objectives and
purposes of CoC certification, were examined (Table 2).
The reliability of factors in this bank of questions using the
Cronbach’s alpha coefficient was 0.857. Results show that
the highest mean score (4.0) was for respondents belief

Table 1 Number of companies contacted by country and respective
adjusted response rates

Country Contacted companies Adjusted
response
rate

n % %

Poland 925 48.28 45.73

Czech Republic 342 17.85 23.68

Slovenia 201 10.49 39.30

Croatia 214 11.17 22.89

Slovakia 145 7.57 34.48

Serbia 89 4.64 69.67
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Table 2 Level of agreement

° . . : Certification statement (n="744) Mean SD Variance

with basic certification

statements Improvement in efficiency of corporate management 2.43 1.341 1.799
Improvement of communication 2.44 1.425 2.031
Improvement in efficiency of internal material flow systems 2.63 1.202 1.445
Improvement of market access 3.08 1.527 2.333
Confidentiality in sourcing of timber 3.56 0.833 0.694
Promotion of sustainable utilisation 3.64 0.913 0.833
Promotion of forest management 3.76 0.850 0.723
Prevention from illegal logging 3.83 0.964 0.930
Assurance of traceability to a sustainable source 3.92 0.739 0.546
Ensurance of legal origin of wood 4.02 0.757 0.573

Scale of agreement: (1 strongly disagree, 3 neither disagree nor agree, 5 strongly agree)

that certification helps to ensure legal origin of wood.
This is followed by the ability of CoC certification to trace
the supply chain back to the origin source (3.9) and the
consequent effect that certification has on the prevention
from illegal logging (3.8). The least level of agreement
respondents expressed is with the statements regarding
improvement of internal efficiency from CoC certification.

Using multivariate analysis of variance (Wilks’
Lambda), a significant difference in levels of agreement for
certification statements between countries were found at
a 0.05 level of significance (Wilks’ 1=0.384, F=15.527,
p=0.000). Table 3 shows the corrected model with the
results of the between-subject effects test; differences are
significant except for the highest ranked statement “ensur-
ance of legal origin of wood” where no differences were
identified (F =1.590, p=0.161). Taking into account that
this statement was identified by respondents as the high-
est ranked to explain the role of CoC certification, legal-
ity issues can be considered as strongly perceived by all
respondents regardless of country. On the other hand, cer-
tification is not uniformly perceived between countries as
a tool for improving corporate communication or internal
efficiency of corporate management.

To explore expectations that motivated respondents to
enter into the certified products market, several options of
the benefits of certification found in the literature were pro-
vided (Table 4). The reliability of factors using the Cron-
bach’s alpha coefficient was 0.779. The highest ranked
motive was the “improvement of external company image”
(4.2/5-point scale). Next ranked items were linked to pen-
etrating new markets (3.9) increasing sales volume (3.9),
expanded market share (3.8) and increasing profit margin
(3.7). Other issues, such as the environmental commitment
(3.1) and diversification of products (2.5), were considered
the least motivating factors.

Multivariate analysis of variance resulted in significant
difference in levels of agreement for all certification motives
between countries at a 0.05 level of significance (Wilks’
4=0.357, F=24.425, p=0.000) (Table 5).

To identify where between-country differences existed
in responses to the statement “improvement of external
company image”, a post-hoc test was applied. The test
divided countries into two groups according to homogeneity
(Table 6). The level of agreement of respondents in Slove-
nia (3.6) significantly differed from the rest of the countries
(4.1-4.3). The low level of agreement in Slovenia may be
due to a high proportion of micro-enterprise respondents

Table 3 Tests of between-
subject effects (certification

statements)

Certification statement (n="744) Mean square F Sig.

Promotion of forest management 2.699 3.805 0.002
Promotion of sustainable utilisation 9.104 11.712 0.000
Ensurance of legal origin of wood 0.907 1.590 0.161
Improvement of market access 20.344 9.201 0.000
Improvement of communication 100.701 73.909 0.000
Improvement in efficiency of internal material flow systems 37.383 31.123 0.000
Improvement in efficiency of corporate management 59.322 42.089 0.000
Confidentiality in sourcing of timber 3.031 4.472 0.001
Assurance of traceability to a sustainable source 7.220 14.405 0.000
Prevention from illegal logging 24.453 31.750 0.000
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Tab.le 4. Main expe.ctations Expectations (n="744) Mean SD Variance

motivating companies to enter

into certified products market Seeking to diversify product line 2.45 1.233 1.521
Business owner commitment to environmental issues 3.10 1.179 1.390
Seeking to increase profit margins 3.74 1.043 1.089
Seeking to expand market share 3.79 0.808 0.653
Seeking to increase sales volume 3.89 0.870 0.757
To penetrate new markets 3.94 0.957 0.916
Improvement of external company image 4.18 0.797 0.635
Scale of agreement: (1 strongly disagree, 3 neither disagree nor agree, 5 strongly agree)

Ta'?le S Tests of betwe;n— Expectations (n="744) Mean square F Sig.

subject effects (expectations/

motivations) Seeking to increase sales volume 6.791 9.483 0.000
Seeking to diversify product line 52.379 44.536 0.000
Seeking to expand market share 7.004 11.487 0.000
To penetrate new markets 10.274 12.056 0.000
Seeking to increase profit margins 30.338 34.071 0.000
Business owner commitment to environmental issues 26.983 22.182 0.000
Improvement of external company image 6.660 11.206 0.000

Table 6 Post-hoc test of

. Country Group/mean

“improvement of external (n=744)

company image”” motivation to 1 2

be certified between country

groups Slovenia 3.62
Czech Republic 4.06
Serbia 4.11
Croatia 4.16
Slovakia 4.20
Poland 4.31

(27%) compared to other countries as well as the fact that
more than a half of respondents (52%) are in a primary wood
processing sector supplying commodity and intermediate
products to secondary wood processing companies and not
the end-users of wood products.

The incentives for respondents to initially become
involved in certification were examined. Over 45% of
respondents said they entered the certification arena to cap-
ture potential customers (Fig. 1). Certification can often be
considered an option for companies to increase sales volume
and expand market share. Using the Chi square test, there
were significant differences identified between countries in
terms of original incentives (y*=217.611, p=0.000).

In addition to certification stimulus and expected ben-
efits, focus was also put on the perceived level of prob-
lems related to the procurement of certified input material.
Several problematic areas were identified for respondents
(Table 7). Overpricing of certified material is considered to
be the most significant problem in the certified supply chain

7 Existing
customers

X Potential
customers

= Internal
decision

Fig. 1 Reason for initial certification involvement (n="744)

Table 7 Perceived level of problems related to procurement of certi-
fied inputs

Perceived problems (n=744) Mean SD Variance
Transportation 2.00 0.906 0.821
Margins are too low 2.11 1.006 1.011
Punctual delivery 2.21 1.266 1.604
Contract fulfilment 2.24 0.779 0.606
Product quality 2.34 0.931 0.867
Sufficient quantity 2.37 1.203 1.447
Consistent supply 2.62 0.885 0.783
Overpriced 3.78 1.206 1.456

Scale of agreement: (1 not problematic at all, 3 somewhat problem-
atic, 5 very problematic)
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Table 8 Tests of between-subject effects (perceived problems)

Perceived problems (n="744) Mean square F Sig.

Product quality 5.645 6.767 0.000
Punctual delivery 7.226 4.614 0.000
Sufficient quality 29.503 23.473 0.000
Consistent supply 2.137 2.762 0.018
Contract fulfilment 5.543 9.678 0.000
Overpriced 110.376 153.778 0.000
Transportation 7.360 9.475 0.000
Margins are too low 43.134 59.420 0.000

Table 9 Country groups

. Country (n=744) Group/
according to post-hoc test of a mean
selected supply chain problem
(overpriced certified inputs) 1 2

Czech Republic 2.74

Serbia 2.74
Croatia 2.76
Slovenia 2.86
Slovakia 2.90
Poland 4.53

(3.8/5-point scale) followed by supply consistency (2.6) and
its supply quantity (2.4). Issues related to negotiated contract
terms were perceived as less problematic. The reliability of
factors using the Cronbach’s alpha coefficient was 0.703.
Differences in perceiving problems related to certified sup-
ply chain between countries (Wilks’ 1=0.207, F=34.707,
p=0.000) were significant in all examined factors (Table 8).

Given that high prices of certified raw materials were the
highest ranked problem associated with purchasing inputs,
cross-country differences were examined. Table 9 shows that
this problem is perceived to be particularly onerous by Pol-
ish respondents (4.5/5-point scale) while for all other coun-
tries it is of lower significance (2.7-2.9). It is possible that
the perceived high price of certified material in Poland is the
result of market conditions characterized by a high share of
micro and small wood processing enterprises (nearly 80%)
and one dominant supplier of raw wood material represented
by the State forest enterprise managing over 77% of total
forest land in the country.

Respondents were probed further about prices of certified
raw materials, specifically asking if they paid a price pre-
mium for input material. Almost 34% of respondents replied
that they pay over 20% more for certified products compared
to non-certified; however, on the other hand, 24.2% of com-
panies pay no premium and 14.5% pay from 6 to 10% more
(Fig. 2). There were also significant differences between
countries regarding price premiums paid (y° =633.752,
p=0.000).
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Fig. 2 Price premiums paid by companies for buying certified inputs
(n=744)
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Do not
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Fig. 3 Price premium received by companies for selling certified
products (n="744)

On the sell side of the equation, 81% of respondents do
not receive any price premium for the certified products they
sell, with the remaining respondents say they receive a price
premium up to 15% (Fig. 3). The highest price premium is
achieved in Poland where 47% of respondents are able to
receive between 1 and 5% premium and nearly 48% of com-
panies receive between 6-10% price premium. Considering
that almost 76% of respondents pay a premium for certified
raw materials and only 19% receive a premium from custom-
ers, certification does not appear to be a profitable activity
for respondents. At the very least, costs are being absorbed
by many respondents.

Finally, the influence of company size, forest product sec-
tor and certification scheme on the highest ranked statements
and issues identified by respondents was examined. The Chi
square test was used to determine significance of these dif-
ferences (Table 10).

Double certified (95%) and FSC certified companies
(83%) are more convinced that certification is a tool that can
ensure legal origin of wood as opposed to PEFC certified
companies (70%). Similarly, improvement of external image
of company is more highly expected to be a benefit from
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Table 10 ,Ch.i Square test of Statement/expectation/problem (n=744) Company size Certification Sector

the most significant issues scheme

depending on company level

factors Ensuring of legal origin of wood 79.87 65.42% 7.27
Improvement of external company image 35.81 41.19% 11.21
Overpriced input material 163.76%* 94.51* 56.66%*

* Level of significance < 0.05

double certified (96%) and FSC certified companies (85%)
than PEFC certified companies (77%). As for the problems
perceived regarding the certified supply chain, overpriced
inputs are the most problematic.

Company factors (company size, certification scheme and
sector) have significant influence on variability of responses.
Sixty-two percent of small companies consider overpricing
to be a very problematic issue compared to 17% of large
companies. However, it should be mentioned that the share
of large company responses was only 4.7%. PEFC certified
respondents (34%) do not see high prices of inputs as prob-
lematic as those with FSC certification (61%). Although
there were significant differences identified between the
responses of forest products sectors, the percent of compa-
nies in each sector category that consider high raw material
prices as very problematic varied between 60-70%.

6 Discussion

This study encompassed a broad range of issues related to
CoC certification. The three main areas analysed were, the
understanding of concept and role of certification, expecta-
tions of companies following from implementation of CoC
certification and, difficulties connected to certified supply
chain and cost related to purchase and sales of certified wood
products.

When discussing and interpreting the results of this study
it should be kept in mind that there are many factors that
could be influencing the responses, either from cultural and
socio-economic differences between the countries, but also
differences related to the development and implementation
of forest certification and availability of certified resources
in a given country. These differences were subsequently
reflected in the sample composition in each country. More-
over, van Kooten et al. (2005) mention a range of different
factors, including those of non-economic nature that influ-
ence decisions to meet environmental standards voluntarily.

In particular, the two countries Serbia and Croatia use
only FSC certification scheme; PEFC forest certification is
prevailing in the Slovak and Czech Republic, and Poland is
characterised by a significant area of double certified for-
ests. Apart from the PEFC recognised national systems in
Poland, Czech Republic, Slovenia, and Slovakia, there have

also been national initiatives developing FSC standards in
Poland, Serbia and Czech Republic. Moreover, there is a
significant share of public forests certified in the region with
the main role of the state forests in the process of develop-
ment and implementation of forest certification. The distri-
bution and areas of certified forests and, consequently the
number of CoC certified companies in examined countries
affected the structure of respondents with regard to certifica-
tion scheme used. Some 88% of respondent were holders of
FSC certificates, thought 32% were double certified using
both FSC and PEFC scheme.

To understand the concept of certification means that
companies are aware of the meaning, roles, function and
goals, which forest certification should deliver as a tool sup-
porting sustainable forest management and utilisation of
forest resources. CoC certified companies demonstrated a
high level of understanding of the CoC concept, nevertheless
they reported also considerable awareness with the concept
related to the sustainable management of forest resources.
Forest certification is mainly connected to the issue of legal-
ity, tracing the origin source of supply and a tool that pre-
vents from illegal logging.

However, legal compliance, which forms an essential
component of many sustainable forestry definitions, should
be a more achievable target, and a first step in progressing
towards sustainable forest management (European Com-
mission 2004). For the EU countries legality requirements
for timber are defied by the European timber regulation
(EUTR), which also recognises good practice in the for-
estry sector such as certification or other third party verified
schemes that include verification of compliance with appli-
cable legislation to be used in the risk assessment procedure
(European Commission 2016). Criteria for legality are also
part of timber procurement policies and cover issues such
as legal use rights to the forest, payment of all relevant fees
and taxes, compliance with all relevant local and national
laws and with the requirements of CITES. In almost all cases
they have been adjusted slightly to ensure consistency with
the definition used in the EUTR (Brack 2014). Surveyed
companies can utilise certification systems to prepare for and
align with the EUTR requirements, in particular concerning
risk assessment and risk mitigation procedures needed for
due diligence system (Gavrilut et al. 2016). Double and FSC
certified companies are more convinced that certification is a
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tool that can ensure legal origin of wood than PEFC certified
companies. Moreover, there were no differences identified
between countries in perceiving the role of legality within
certification. Secondly, CoC certified companies also see the
certification as a tool to promote sustainable forest manage-
ment and sustainable utilisation of timber, which is in line
with the results of WWF (2000). Even if both, FSC and
PEFC CoC standards, incorporate minimum management
requirements, companies do not consider them to be improv-
ing the efficiency of internal material flow, communication
and corporate management.

The main expected benefits following from certification
are linked to the improvement of external company image.
This factor is related to the environmental communication
activities of companies. Similarly Owari and Sawanobori
(2008) observed on certified companies in Japan that certi-
fied companies perceive that they gain some benefits from
certification in the aspects of environmental communica-
tion and consumer relations. Vlosky et al. (2009) also docu-
mented an increase in perceiving improvement of company
image as a benefit following from entering the certification
arena. In the present research, improvement of external
image of company is more expected to be a benefit from
double and FSC than PEFC certified companies. Other
expectations following from certification were linked to
business performance factors such as penetrating new mar-
kets, increase of sales volume, expanded market share and
the increase of profit margin. This is in line with findings of
Hansen and Punches (1999) or Hubbard and Bowe (2004)
who argue that certification may serve to improve corpo-
rate image of companies and access to markets. The present
results also indicate that companies expect these market ben-
efits with the existing production patterns and there is no
need to diversify products portfolio to meet the increasing
demand for certified products.

The last but not least analysed area focused on difficul-
ties connected to certification and related costs. In the certi-
fied supply chain the main problem seems to be overpric-
ing of certified material followed by difficulties related to
the consistency and quantity of supply. As for the problems
perceived regarding the certified supply chain, the findings
here suggest that overpriced inputs are more problematic
for small and FSC certified companies. For companies one
of the most important reasons for forest certification is the
premise that customers are willing to pay a premium for
products originating from well managed forest (Carter and
Merry 1998; Hayward and Vertinsky 1999; Perera et al.
2007). The results confirm that almost all companies do not
receive any (or minimum) price premium for their certified
products. Similar results were revealed in many other regions
of the world. In North America Hubbard and Brown (2005),
Hrabovsky and Amstrong (2005) and in Japan Owari and
Sawanobori (2008) identified little or no premium associated
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with certified products. In companies, the value of price pre-
mium is not able to cover the costs of CoC certification,
and therefore the absence of premium is the most important
reason why certification does not increase profitability and
enhance business performance in the short term.

7 Conclusion

The study was aimed at examining the status of CoC certifi-
cation in the countries of Central and South Europe, notably
in Slovakia, Czech Republic, Poland, Croatia, Slovenia, and
Serbia. In all surveyed countries forest certification has been
implemented into forest management practices and there is
a network of CoC certified companies utilising available
certified wood resources. In particular, the understanding
of concept and role of certification, expectations of com-
panies following from implementation of CoC certification
and difficulties connected to certified supply chain and cost
related to purchase and sales of certified wood products were
analysed. The following conclusions can be drawn:

e there are differences between countries in terms of certi-
fied forest area, certification scheme used and number of
CoC certified companies following from the development
process of forest certification in particular countries,

e CoC certified companies demonstrated a high level of
understanding of the CoC concept, nevertheless they
reported also considerable awareness of the concept
related to the sustainable management of forest resources,

e companies in all surveyed countries link forest certifica-
tion mainly to the issues of legality, tracing the origin
source of supply and prevention from illegal logging,
rather than a tool to promote sustainable forest manage-
ment and sustainable utilisation of timber,

e expected main benefits following from certification are
linked to the improvement of external company image
followed by business performance factors such as pen-
etrating new markets, increase of sales volume, expanded
market share and the increase of profit margin.

e main problem connected to certified supply chain relate
to the overpricing of certified material inputs followed by
difficulties associated with the consistency and quantity
of supply. On the other hand, companies receive none or
minimum price premium for selling their certified prod-
ucts.

e compared to PEFC certified companies double certified
and FSC certified companies tend to be more convinced
that certification is a tool that can ensure legal origin of
wood and improve external image of company.

e high input material prices are considered to be the most
problematic issue in the certified supply chain. In par-
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ticular, small size and FSC certified companies regard
overpricing as serious issue.
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