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Abstract: The perspectives and attitudes of the companies of the forest products industry
operating in the fields of solid wood products, pulp, paper and paperboard products,
engineered wood products and furniture manufacturing in Turkey on the chain of custody
certification system and certified forest products were investigated. Within this scope,
face-to-face interviews were conducted with the managers or owners of 177 companies.
The data were obtained by using the questionnaire technique. The research methods
included descriptive statistics, one-way analysis of variance and the Duncan test. As a
result, it was detected that there are differences in the perspectives and attitudes towards
the chain of custody certification system of the companies operating in the four main
branches of the forest products industry in Turkey. It was revealed by this survey that chain
of custody (CoC) certification was known mostly by the companies operating in pulp,
paper and paperboard companies. The certification most demanded is the Forest
Stewardship Council (FSC) CoC certification, with a share of 15%; and Programme for the
Endorsement of Forest Certification (PEFC) CoC is demanded by 2% of companies.
Keywords: sustainable forest management; forest certification; forest products industry;
chain of custody; Turkey
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1. Introduction
The environmental movement has emerged as a response to society‟s concerns about the
sustainability of Earth‟s natural resources [1]. „Environmental awareness‟ has a major influence on
many people in their daily life, including the way consumers buy and use products [2]. There is an
increasing demand in the developed world for environmental certification in this new globalized era [3].
Environmental certification is a form of environmental regulation and development where a company
can voluntarily choose to comply with predefined processes or objectives set forth by the certification
service [4]. Most certification services have a logo (commonly known as ecolabel) which can be
applied to products certified under their standards. This is seen as a form of corporate social
responsibility, allowing companies to address their obligation in order to minimize the harmful impacts
to the environment by following voluntarily a set of externally measured objectives [5].
Forest certification is one of the environmental certifications that was initially advanced by
environmental groups as a response to the consequences of deforestation and forest degradation [6,7].
Although the principle of sustainability in forestry has a long history, Forest certification was the result
of a series of events dating back to the 1960s that aimed to address the degradation of natural resources [8].
Sustainable forest management (SFM) constitutes the basis of forest certification. SFM has become the
dominant paradigm for discussing forest management and protection in the world. SFM addresses
economic, ecological and social components of forestry. Several international SFM Criteria and
Indicator processes and accords address SFM in temperate and tropical forests. These generally
include broad criteria that indicate the principles for forest management and indicators that can be used
to measure and track the status of the world‟s forests at the national level, or in some cases, at the
forest management unit level [9]. SFM and forest certification have been developed in order to
measure forest management, environmental protection and social benefits from forest ownership and
forest practices at the forest management unit or stand level [6].
There are several forest certification organizations in the World, the most well-known are the Forest
Stewardship Council (FSC), the Programme for the Endorsement of Forest Certification (PEFC), the
Tropical Forest Trust (TFT), the Indonesian Ecolabelling Institute (LEI) and the International Tropical
Timber Organization (ITTO). They are recognized forest certification schemes dedicated to promoting
responsible SFM by means of regional and national standards.
FSC was founded in 1993 as an international non-profit, non-governmental and membership-based
organization whose Principles and Criteria for Forest Stewardship are used as the basis for
independent, third-party certification of forest management operations around the world [10].
PEFC was founded in 1999 in response to the specific requirements of the owners of small forests,
as an international umbrella organization providing independent assessment, endorsement and
recognition of national forest certification systems. It works by endorsing over 30 national forest
certification systems, some of which are the American Tree Farm System (ATFS) and the Sustainable
Forest Initiative (SFI) in the United States; Canada‟s Standards Association system (CSA); Brazilian
Forest Certification Programme (CERFLOR); Malaysian Timber Certification Council (MTCC); and
Indonesian Forestry Certification Cooperation (IFCC) [11].
PEFC responded to the need for a mechanism enabling the independent development of national
standards tailored to the political, economic, social, environmental and cultural realities of the
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respective countries, while ensuring compliance with internationally-accepted requirements and global
recognition at the same time [11].
The forest certification system consists of two major components, namely the forest management
certification and the chain of custody certification (CoC) [12]. Forest management certification is an
important strategy for improving forest management and the conservation of forests, because it ensures
that products come from well-managed forests which provide environmental, social and economic
benefits. CoC certification allows companies to label their products, which in turn enables consumers
to identify and choose products that support responsible forest management [10].
Labeling systems provide producers with an instrument to communicate the environmental
performance of their products and thus influence the purchasing attitude of consumers. Consumers
benefit from this upon an easily accessible assessment of the environmental attributes of a product or
service [13]. CoC provides a response specific for the forestry sector. It is a voluntary program based
on the belief that consumers of forest products are likely to prefer products from organizations
committed to protect the natural environment. The main aim of forest certification is to improve forest
management by providing participating companies with marketing incentives [14]. It is unclear whether
certification will become a requirement for forestry companies to enter into specific foreign markets or
more environmentally-sensitive markets, such as the European and North American markets [7].
The forest certification is important for companies in the forestry sector because they show that they
have improved forest management in place which encourage environmental responsibility such as the
sustainable use of forests. This, in turn, becomes a marketing tool to end consumers who are very
aware of environmental issues. The certifications improve the public image, prestige, and community
relations of companies who have them. From this they can gain market access, charge premium prices,
and have a competitive advantage over other companies who do not have them. In other words, the
certifications make good business sense.
The forest products sector has made rapid progress in terms of the import and export values within
the last decade in Turkey which constitutes a bridge between Europe and Asia [15]. Concordantly, the
market of certified forest products (CFPs) began to emerge. The company of the CoC certification
system in the Turkey‟s forest products industry has been initiated as a result of the demand of
purchasing companies for CFPs especially in exported forest products. It has also been initiated due to
the fact that most of the forest products imported especially from European countries had certificates
as well [16].
This study tried to explain the development of the CoC certification system in Turkey and the
perspectives and attitudes of forest products companies operating in the fields of Solid Wood Products
(SWPs), Pulp, Paper and Paperboard Products (PPs), Engineered Wood Products (EWPs) and
Furniture manufacturing. The situation in the companies operating in these four manufacturing fields
was addressed individually and presented the differences of view.
1.1. The Forestry Sector in Turkey
Turkey has about 22 million hectares of forest area, 99% of which is state owned. This consists of
27% of the country‟s land area and is managed by the General Directorate of Forestry (OGM) which is
a governmental body. Turkey‟s forests produce 13 million m3 of round wood annually. This
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production meets about 75% of the domestic round wood consumption. Private forests and agricultural
land provide 3 million m³of industrial wood while the remaining 1.5 million m³of demand is met
by imports [17].
Turkey‟s forest products industry is controlled completely by the private sector. Fiberboard, particle
board, furniture, paper and packaging, wood panels, assembled parquet panels, timber and builders‟
joinery are the main forest products in Turkey. Wood processing industries are mainly composed of
small companies although there are a few medium-scale companies. Many small-scale furniture
companies and sawmills, with labor-intensive technologies, provide employment and income
opportunities in poor, rural areas and, as such, the sector carries importance with respect to
employment creation and reducing regional differences in income distribution [18].
Turkey‟s large milling and wood manufacturing industry is in a position to supply wood products to
regional markets in the Middle East, particularly those countries that lack a wood manufacturing sector
of their own. Turkey is also in a competitive position to supply semi-processed wood products and
furniture to the EU as a result of its relatively lower labor costs. Turkish forest product based
industries, such as the panel and furniture industries, have increased their capacity over the last decade,
allowing them to take advantage of these regional opportunities [19].
In case of Turkey‟s forest products trade, softwood and hardwood logs are imported from Russia
and Ukraine. Turkey‟s major furniture export markets include Germany, France, Iran, Iraq and the
Turkic Republics. Turkish paper producers import wood pulp as they do not produce it themselves.
The Turkish forest products industry has grown in each product type through new investments made in
last decade.
1.2. Chain of Custody Certification in Turkey
The certification of products dates back to the tropical timber wars of the late 1980s. When a
suggested boycott of tropical timber led to the realization that the success in such an effort would
probably only devalue tropical forests, the concept of identifying and rewarding responsible forest
management was born [20]. By mid 1990s forest certification and CoC certification had become
reality, first with the introduction of FSC certification and then with the development of a host of
reactionary programs [19].
Forest certification has gained momentum as a market-based conservation strategy in tropical forest
countries. Certification has been promoted in order to enhance forest management in countries where
governance capacities were insufficient to adequately manage natural resources and enforce pertinent
regulations, given that certification relies largely on non-governmental organizations and private
businesses [21]. The original goal of certification was to protect tropical forests. However, today,
certified logging operations exist mostly in boreal and temperate environments [22].
Environmental certification of forest products and forestry practices is fast becoming one of the
most pressing issues faced by the forest products industry. In response to environmental concerns,
some environmental organizations, retailers and wood products companies are developing standards to
encourage consumers to purchase wood originating from certified sustainable forests [23]. Assuring
the sustainable use of a forest resource is the first step in ensuring the quality of use of our forest
resources. In the forest products value chain, the original wood resource is subjected to a series of
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processing steps, starting with trees in the forest and ending with final wood products, such as
furniture, kitchen cabinets or floors in use by end customers. The tree and the resulting semi-finished
and finished products typically change ownership several times before reaching the end customer. To
be able to capture the benefits of sustainable management of our forest resources through, among other
things, higher demand for such products, higher prices or a better corporate image and the source of
the material needs to be certified to allow customers to have verifiable information about the origin of
the material [1].
The CoC certification in Turkey was initiated and expanded completely under the guidance of
companies (in a market-based manner). The request of a CoC certification from the company that tried
to sell products to some European countries or the preference of certified products, as a matter of
principle, by international companies operating in Turkey, forced companies in our country to
manufacture or sell certified products. For instance, the request of the presence of either an FSC or
PEFC certification in labels and paper packages by an Italian-origin apparel company enabled the
paper importer operating in the sector as well as the printing house processing the paper from the
importer or the label company to be included into the CoC certification system as well [16]. However
the forest products industry in Turkey has had rapid improvement, thus it has been thought that the
number of the certificated companies will increase and they will produce CFPs for domestic market.
Figure 1 shows the numbers of companies with a CoC certification in Turkey.
Figure 1. Number of companies with a chain of custody (CoC) certification in Turkey.

(Source: FSC and PEFC Database, 2011).
Forest products are imported to Turkey from many countries. In the interviews conducted with the
representatives of importing companies it was reported that FSC or PEFC CFPs were sent from
supplier companies. It was observed that many products imported from Ukraine, Latvia, Austria and
Brazil as semi-finished product such as timber, plywood, planks and OSB (Solid wood products and
engineered wood products) came from certified companies.
Considering this topic from the perspective of paper and paper products importers, it was detected
that many of the specialized papers imported from the US, Europe and Scandinavian countries were
certified. It was understood that some importing companies had an FSC certification and imported FSC
certified paper products. They marketed these to companies which operated in the certified label or
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paper packaging sector. Figure 2 indicates the numbers of CoC certificatied companies according to
operating fields.
Figure 2. Fields of operation of CoC certified companies in Turkey.

(Source: PEFC and FSC Database, 2011).
This information was obtained from supporting documents, the FSC and PEFC database and the
observation of Turkey‟s forest products Industry.
2. Methods
The data for this study were collected during the period spanning from fall 2010 to spring 2011 via
face-to-face surveys and structured interviews conducted with business owners or managers of
companies to gain the views and attitudes with regard to CoC certification of the forest products sector
in Turkey. The objective of this draft questionnaire was developed by using academic literature and
reports about forest certification, related forest certification documents and contacting researchers in
universities focusing on forest certification. The questionnaire was obtained pursuant to the
pre-application and conduct of relevant adjustments. It consisted of two sections and contained 11
questions on two pages. The questionnaire included a brief description of forest certification and CoC,
questions about companies profile in the first section and questions in second section were asked to
assess views and attitudes on the CoC certification of the forest products sector in Turkey.
The population consisted of 1800 forest products companies (importing and exporting companies in
Turkey) listed in Turkey‟s Undersecretariat of Foreign Trade Database. The survey was conducted
face-to-face, with 177 randomly selected forest products companies. Thus, we obtained a sample and
calculated 95% confidence level and 7% margin of error by means of sample size calculator [24]. The
Cronbach alpha coefficient of the whole questionnaire was 0.75. Descriptive statistics were used to
analyze the data and one-way analyses of variance (α = 0.05) were used to measure significant
differences between means [25]. When statistical significance (α=0.05) was found, all pairwise
comparisons were tested using the Duncan‟s method [26]. The notion of the presence of a difference
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between the perspectives and attitudes of the companies operating in the four main branches of the
forest products industry in Turkey towards the CoC certification system constitutes the basis of the
main hypothesis of this survey.
3. Results
The survey was conducted with 177 companies of the forest products industry in Turkey. Firstly
information was given about the general profile of the companies (see Figure 3). Secondly, companies‟
answers to the questionnaire descriptive statistics about mean and standard deviation were explained
(see Table 1). Then, one-way analyses of variance were used to measure significant differences
between means. Operating branches were chosen as a factor at one-way Anova analysis. The
differences of the answers to the questions of the companies were found by this analysis (see Table 2).
The Duncan test was done to determine which group caused the differences (see Tables 3 and 4).
Lastly, the companies of the forest products industry were separated under the four main groups
considering the sub-sector branches. The percentages of the answers given to the questionnaire by
these sub-sector groups were included to eliminate the different views of the companies in a detailed
way (see Figures 4 and 5). The crosstabs of descriptive statistics in statistical program were used
during this process. Thus, the differences resulting from the company profiles were focused on. Figure 6
and Figure 7 show the situation about certificate in the forest products market in Turkey.
3.1. General Company Profiles
The companies included in the survey operate as manufacturers in the following fields in the forest
products industry in Turkey: SWPs 34% (60 participants), PPs 30% (53 participants), EWPs 6%
(10 participants) and furniture 30% (54 participants). Figure 3 summarizes participant companies‟
profile information.
Figure 3. Forest products sector branches by participants (ntotal=177).

3.2. Descriptive Statistics for Statements Made to Companies
The summary descriptive statistics for statements made to companies in Table 1 indicate the
average (Mean) and standard deviation (SD).
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Table 1. Descriptive statistics for statements made to companies.

a

Statement

N

Meana

SD

Companies which have heard about or know CoC
Companies which think CoC is necessary in FPs
Companies which want to use CFPs
Companies which are willing to pay a premium
for CFPs
Companies which believe that CoC increases
sales
Companies which believe that it will positively
affect the FPs industry
Companies which experience sales problems due
to the lack of CoC
Certificates requested from companiesb

177
177
177

1.4237
1.1017
1.0791

0.4955
0.3031
0.2706

177

1.2881

0.4541

177

1.4011

0.4915

177

1.0791

0.2706

177

1.8418

0.3659

4.2373

1.8122

177
b

The mean value reported of participants who responded “yes” or “no”. 6 point scale used (see Figure 7).

3.3. Results of One-Way ANOVA and the Duncan tests
The results of the simple variance analysis conducted according to the fields of activity of the
companies are presented in Table 2.
Table 2. The result of one-way ANOVA and differences of views
Dependent Variables
Companies which have
heard about or know CoC
Companies willing to pay a
premium for CFPs

Between Groups
Within Groups
Total
Between Groups
Within Groups
Total

Sum of
Squares

df

7.83
35.39
43.22
1.66
34.63
36.30

3
173
176
3
173
176

Mean
Square

F

P

2.610
0.205

12.75

0.000*

0.556
0.200

2.77

0.043*

* p < 0.05, significant at a confidence interval of 95%.

According to these results, some differences of view were detected in terms of the companies which
have heard about or know CoC or companies willing to pay a premium for CFPs according to their
fields of activity.
As a result of the Duncan test conducted for the purpose of identifying the sub-sector from which
the differences were derived according to these results, furniture manufacturers and SWPs
manufacturers were in the same group as they were in the field with the lowest knowledge level about
the CoC certification. This caused the biggest reason for the emergence of this difference. Meanwhile,
PPs manufacturers constitute the group that knows best the CoC certification system.
The field of activity with the least willingness to pay a premium for CFPs among the companies
was constituted of SWPs manufacturers. A great majority of the companies in their fields of activity
recorded that they were willing to pay a premium for CFPs.
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Table 3. Result of Duncan test for companies heard about or know CoC.
Activity fields of
companies

N

PPs
EWPs
SWPs
Furniture
Sig.

53
10
60
54

Subset for alpha = 0.05
1

2

1.1509
1.3000

0.237

1.3000
1.4500
0.234

3

1.4500
1.6852
0.063

Table 4. Result of Duncan test for companies willing to pay a premium for certified forest
products (CFPs).
Activity fields of
companies
EWPs
PPs
Furniture
SWPs
Sig.

N
10
53
54
60

Subset for alpha = 0.05
1
1.1000
1.2264
1.2407
0.289

2
1.2264
1.2407
1.4167
0.151

Considering these results, it was determined that there are differences of view with regard to the
CoC certification system among the companies. Thus, our research hypothesis proved to be right and it
was detected that there was a difference in the perspectives and attitudes towards the CoC certification
system of the companies operating in the four main branches of the forest products industry in Turkey.
3.4. Perspectives and Attitudes of the Companies on the Chain of Custody
In this section, the answers‟ percentages of the four branches in the company profiles were used
separately by means of the crosstabs. This made us focus on the details of the research.
None of the companies encompassed by this survey have a CoC certification. Moreover, it was
detected that 42% of these companies are not informed at all about the CoC certification. Thus, the
CoC certification is known mostly in the PPs manufacturers, with 85% awareness, while it is known
least in the field of furniture manufacturers with only 32% awareness. As this survey was conducted in
the form of a face-to-face questionnaire, relevant information was conveyed with a factsheet about the
CoC certification. Consequently, it was asked whether such a certification was required for forest
products and 90% of the companies stated that this was necessary. It was indicated by 92% of the
companies that they would prefer certified products in the procurement of raw materials. The
distribution of these findings according to the field of activity is provided in Figure 4.
It was reported by 70% by the companies that they would be willing to pay a premium for CFPs.
Sixty percent of the companies with a CoC certification believe that their sales will grow due to the
certificate. Meanwhile, 92% believe that the inspection of their companies by certification bodies
supplying CoC certification will have a positive impact on the forest products industry. The data
relating to these findings are provided in Figure 5.
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Figure 4. Knowledge of the CoC certification and willingness to use CFPs by companies.

Figure 5. Willingness to pay a premium for CFPs and the effects of CoC on sales and
the industry.

The companies interviewed believe it is worthy to promote the CoC certification, as it strives to
support and develop SFM [3,9,23]. Because of this characteristic, companies would like to use CFPs.
The findings relating to sales problems experienced by companies due to the lack of a CoC are
shown in Figure 6. The PPs manufacturers indicated that they were affected by the lack of a CoC
certification at a rate of 25%. This was followed by the furniture manufacturers with 13%, SWPs
manufacturers with 12% and EWPs manufacturers with 10%. Forty percent of the companies were not
affected by lack of a CoC.
The certificates requested from companies include either the FSC CoC with 14.7% or PEFC CoC
certification with 6.2% and PEFC CoC certification with 2.3%. No certificate was requested from
41.8% while the certificate of the International Organization for Standardization (ISO) and other
various certificates were requested at a rate of 17.5%.
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Figure 6. Companies experiencing sales problems due to lack of a CoC.

Figure 7. Certificates requested from companies.

4. Discussion
Environmental marketing strategies are likely to see increased use as the global forest products
industry recognizes the potential for competitive advantage. In order to be successful, the forest products
industry must proactively build mechanisms for credible communication with consumers [27].
The findings show that the CoC certification system in Turkey is developing step by step. Results
resembling these findings have also been observed in the studies conducted in other countries such as
China [7], Canada [28] and the US [29]. The demand for CFPs, especially domestically, in Turkey is
almost zero. Therefore, the CFPs market grows upon focusing on the export market. It is mandatory
for companies to export, especially to European countries. They must have a CoC certification in order
to enter the certified products market. Moreover the CFPs market will also develop in Turkey as
consumers are becoming more environmentally conscious like in European countries.
In the study where the attitudes of Chinese wood products manufacturers towards forest
certification were conveyed, certified companies recorded that this improved their market access and
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enhanced their company image and reputation. They also reported that forest certification could lead to
better access to export markets and, to some extent, minimize or even eliminate barriers to trade,
particularly in North American and European markets [7].
In the global furniture and related timber products industry the net effect of these changing demands
of consumer pressure and changing taste is that a major responsibility has been thrown onto business.
Companies in this industry have suddenly had to assume a new role with respect to environmental
politics and the business environment has consequently undergone quite significant adaptation [3].
Wood producers must see that there is some economic advantage to participating in forest certification,
whether the benefit consists of a price premium, maintenance of market access, lower costs of
production, or protection or enhancement of market share. Thus, markets determine in part whether
firms enter environmental agreements (certify their forest operations) without state involvement [30].
Companies accept the notion that long term benefits may be obtained in consequence to the
corporate responsibility efforts displayed by CoC. Other benefits to be provided to the industry by the
certificate included the potential for higher product quality, enhancement in the quality of
management, competitive advantages over industry counterparts, the creation of an alternative
advertisement and promotion tool, increased sales, higher prices, the need for remedial actions to be
adopted in order to comply with requirements and long-term investment returns [7].
In this study, companies indicated that they are willing to pay a premium for CFPs. Availability of
price premiums for certified products is an issue of continuous debate [31]. The amount of this
payment carries a major importance. It was observed in the studies conducted on this topic that
consumers may be willing to pay between 5–10%, but that the number of willing consumers drops in
the case of an increase in this rate [31,32]. A significant majority of the companies believe that the
CoC certification will increase sales. In the surveys conducted it was indicated that CoC certification
had a positive impact over sales [27]. However, there are some hesitations on whether the CoC
certification will increase the profits of companies [25].
5. Conclusion
In this survey, where different perspectives and attitudes of SWPs, PPs, EWPs and furniture
manufacturers towards the CoC certification system were investigated, face-to-face interviews were
conducted with 177 company representatives where opportunity was obtained for discussing the
certification system. The first company received its FSC CoC certification in Turkey in 2008. It was
followed by four more companies in the same year. Eighteen more companies received their CoC
certification in 2009 and this number reached 52 in 2010. A great majority of these companies were
PPs manufacturers. It was revealed also by this survey that CoC certification was known mostly by the
companies operating in this sector. Furniture manufacturers constitute the sector where the CoC
certification is known least. Almost all of the companies included into this survey believe that
certification is necessary in forest products and indicate that they prefer to use CFPs as they support
responsible forestry. The companies recorded that even if the price of CFPs is high, they still would
like to use them. The companies holding a CoC certificate believe that they will sell their products
more easily and thus an increase will take place in sales.
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As the CoC certification will enable companies to produce environmentally friendly productions, it
is believed that it will generate a positive impact on the industry. PPs constitute the product group
where the CoC certification is most requested. Although a certificate is requested also from EWPs,
SWPs and furniture manufacturers, this rate is not as high as it is in the pulp, paper and paperboard
sector. The pulp, paper and paperboard sector is the field where the certificate is most widespread and
where certified products are most requested. The CoC certification type most requested from
companies in the Turkish forest products market is FSC CoC with a share of nearly 15%. PEFC CoC
has a share of nearly 2% while the rate of preference of either FSC CoC or PEFC CoC is 6%. In this
case, the CoC Certification which is most preferred in the Turkish forest products sector is FSC CoC.
Meanwhile, the request level of the PEFC CoC certification is rather low.
It was observed in this study that the forest products companies in Turkey display a positive
approach towards CFPs. This topic is regarded to be important for the sector due to the promotion of
sustainable forest management implementations by the certificate. Especially large companies
indicated that they would like to merchandize these products even if these have a high price. Also in
the observations made in the warehouses of importing companies, it was seen that many timber
batches imported from European countries were certified. Thus, it was understood that importing
companies which met part of the need for forest products in our country, merchandized CFPs without
noticing it. Although the request for CFPs does not reach very high levels, the certification system
carries a major importance because it promotes the management of the forests across the world to be
managed in accordance with universal management principles. It is clear that it will grow even further
with the support of end-users and consumers in the industry.
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