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Abstract

Background: Nonindustrial private forest owners (NIPFs) in Finland are important stakeholders of forest
management and roundwood supply decisions. Their role will also be significant to supply energy wood to meet
Finland's target for renewable energy in the future. The main objectives of this study were to explore the opinions
and awareness of the Finnish NIPFs related to the energy wood market and forest-based bioenergy certification
issues in Finland and their relevance for future bioenergy policies.

Method: A questionnaire-based survey was conducted among the NIPFs in Finnish Karelia (N=79).

Results: The Finnish NIPFs considered price as the key deciding factor in harvesting and selling of energy wood.
The present low price of energy wood compared to pulpwood did not motivate them to increase harvesting and
selling of energy wood from thier forest estates. The majority of them appeared to be unaware of the Criterion 5
under the PEFC group forest certification scheme, which provides guidance on harvesting of biomass from forests
for energy production in Finland. However, they expected that forest-based bioenergy certification schemes should
be easy to follow, develop energy wood market, and promote environmentally sound forest management practices
in Finland. Private forest owners' associations and personal information letters emerged as the most favored means
to disseminate information on forest-based bioenergy certification to the Finnish NIPFs.

Conclusions: The study explored the opinions and awareness of the Finnish NIPFs related to energy wood market

and forest-based bioenergy certification issues. The conclusions derived from the study might be highly
policy-relevant concerning the development of energy wood market and related certification schemes. Future
studies should include larger sample size for increasing the representativeness of the findings.
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Background

Finland is a heavily forested country and currently one of
the leading countries in the world in producing wood-
based bioenergy, which accounts for one-fifth of the total
energy production in Finland [1]. Nonindustrial private
forest owners (NIPFs) including private individuals, fam-
ilies or heirs own 60% of the forest land; government owns
26%; forest companies own 9%; and municipalities, church
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parishes and other collective bodies own the remaining
5% [2]. At the end of 2008, there were 344,559 privately
owned forest estates in Finland, while the number of
NIPFs was 734,734 with forest estates larger than 2 ha [2].
It indicates that a single forest estate can be owned jointly
by a NIPF with his or her family members. The role of the
NIPFs in Finland is important not only due to the high
percentage of forest land under their ownerships, provid-
ing 80%-90% of the domestic roundwood used by the for-
est industries, but also for their diverse objectives,
attitudes and interests that appear to influence their forest
management decisions [3].
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It has been argued that the excessive removal of
biomass residues from the forests in Finland and other
Nordic countries can affect forest biodiversity, reduce
nutrient balance in forest soil, and affect the cultural
practices of local people [4]. These concerns have
resulted in the increasing relevance of developing of
bioenergy certification schemes with distinct criteria and
indicators (C and I) to measure sustainability of the
bioenergy production systems including biomass pro-
duction from forests [5]. More than 95% of the Finnish
forests are certified by the Programme for Endorsement
of Forest Certification (PEFC) [6], whereas the area of
the Forest Stewardship Council (FSC)-certified forest is
only a fraction of the PEFC-certified forests in Finland.
The figures of certified forests under either the PEFC or
FSC scheme in other Nordic countries stand at 40% in
Denmark, 80% in Sweden, and almost 100% in Norway
[7,8]. In comparison to forest certification, C and I for
bioenergy and related certification issues have emerged
very recently in Finland. Though Finland has no forest-
based bioenergy certification scheme at present time, the
general guidelines for sustainable energy wood harvest-
ing remain under the PEFC Criterion 4 and 5 for indi-
vidual and group ownerships of forest, respectively [9].
Some of the principles under these Criteria are the fol-
lowing: peat lands in their natural state shall not be used
for energy wood cultivations; endangered species shall
be safeguarded while harvesting energy wood; harvest of
energy wood shall not substantially deteriorate the
protection values of protected areas and endanger the
preservation of monuments of antiquity; and biomass
harvesting shall take into consideration the wood pro-
duction capacity of the site, biodiversity, and water
protection. The Forestry Development Centre Tapio in
Finland has modified the PEFC guidelines for energy
wood harvesting into general recommendations for har-
vesting and producing energy wood [10].

Economic viability, environmental performance, and
social acceptability are generally recognized as the three
criteria to evaluate sustainability of bioenergy projects.
However, a comprehensive set of C and I for bioenergy
production from forest that can be integrated with the
current systems of C and I for sustainable forest man-
agement is still lacking [11]. Recently, the European
Commission has formulated the binding sustainability
criteria for biofuels and bioliquids for the transport sec-
tor under the Renewable Energy Directive (RED) [12].
The Commission has also published a report directly
built upon the RED that is related to the sustainability
requirements for the use of solid and gaseous biomass
sources in electricity, heating, and cooling [13]. Al-
though there are concerns over the negative impacts of
the RED on indirect land-use change (iLUC), Havlik
et al. [14] have reported that the second-generation
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biofuel production fed by wood from sustainably mana-
ged forests would lead to a negative iLUC factor (ie.,
much lower emissions compared to ‘no biofuel scenario’
by 2030). However, the Commission has decided against
any binding criteria for solid and gaseous biomass-based
bioenergy systems until date.

Apart from the RED, several other policy initiatives have
been directed towards developing solid biofuel standards.
In this regard, a recently completed project Bioenergy
Promotion (www.bioenergypromotion.net) has formulated
a policy guidance paper known as ‘Sustainable bioenergy
production: defining principles and criteria’ [15]. The
guidance paper covers six broad principles (viz., biodiver-
sity, resource efficiency, energy efficiency, climate mitiga-
tion efficiency, social, and economic aspects) and includes
specific C and I, covering all types of bioenergy under each
of the six principles. The European Union, the Norwegian
Government, and the national authorities of the partner
countries from the Baltic Sea Region funded the project,
while the Swedish Energy Agency was the coordinator.
Similarly, Food and Agricultural Organization of the Uni-
ted Nations [16] has also published a comprehensive set of
C and I for sustainable wood fuels. Although these initia-
tives have the potential to contribute to the forest-based
bioenergy sector, there appears to be limited information
available on their acceptability among the different stake-
holders involved in wood-based bioenergy development.

The supply of biomass from forests to energy produ-
cers is a challenging issue in various parts of the world
where NIPFs play an important role in supplying raw
materials to forest-based industries. Therefore, under-
standing the opinions of the NIPFs is a one-key issue in
ensuring the future supply of woody biomass to the
bioenergy industries in Finland and similar countries.
There have been a small number of studies in USA and
Europe on exploring NIPFs' perceptions of forest-based
bioenergy. In the USA, NIPFs were found to be willing
to supply wood and forest residues for bioenergy pro-
duction, and their willingness was positively correlated
with their perceived increase in the price of biomass
[17-19]. However, those NIPFs also considered several
barriers in energy wood harvesting and supply such as
lack of ready energy wood market and lack of efficient
logistics [18]. Regarding policy issues, the American
NIPFs favored support from the government in the form
of tax incentives over direct subsidies [20]. In Sweden, it
was found that the NIPFs were concerned over the loss
of soil nutrient due to intensive harvesting of energy
wood and for that concern, many of them refrained from
selling energy wood [21]. In Finland, Rdmo, et al. [22]
reported Finnish NIPFs' positive attitudes to the use of
wood and agricultural crops in energy production. They
also reported a state of uncertainties among the Finnish
NIPFs in their willingness to supply biomass, owing to
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their ignorance of energy wood production and market
in Finland. However, the Finnish NIPFs also reported their
concerns over the loss of soil fertility due to excessive har-
vesting of forest residues for energy production [22].

In 2008, the energy sector was alone responsible for
78% of the greenhouse gas emissions in Finland [23].
Therefore, using renewable energies particularly wood
fuels is important for the future Finnish climate and
energy policies. Although a recent study by Wibe [24]
has reported that the carbon neutrality of wood fuel is
only true in the very long run, the use of wood fuels par-
ticularly wood chips has been projected to increase in
Finland in both short and medium terms to meet the
country's target of 38% renewables in the total energy
consumption by 2020 under the RED [25]. This indicates
that there would be an increasing societal demand for
producing certified biomass for energy production. At
the same time, such certification schemes should also
ensure the supply of biomass, price transparency, and
fulfillment of sustainability requirements [26]. In this
context, the role of the Finnish NIPFs will be important
to meet this additional demand for forest chips for en-
ergy production in Finland. Therefore, it is highly rele-
vant to explore the opinions and awareness of the
Finnish NIPFs to this future trend, including forest-
based bioenergy certification issues.

Aims of the study

The broader aims of this study were to explore the opi-
nions and awareness of the Finnish NIPFs towards
energy wood market and forest-based bioenergy certifi-
cation issues and to derive recommendations for such
certification schemes in order to gain acceptance from
the Finnish NIPFs in the future. Specific research aims
of the study were as follows:

(1) to find out the opinions of the Finnish NIPFs
towards energy wood market in Finland,

(2) to explore the Finnish NIPFs' awareness of and
opinions to forest-based bioenergy certification
issues, and

(3) to find out the most favored organization as well as
the method for disseminating information on forest-
based bioenergy certification among the Finnish
NIPFs.

Methods

Case study area

Finnish Karelia, which consists of the two regions North
and South Karelia, was selected for this study in order to
have the study area representative of the average Finnish
circumstances in forestry and with NIPFs' characteris-
tics. For example, forests cover 80% of the land area of
Finnish Karelia, whereas such figure for whole Finland is
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73%; average forest-land holdings of the NIPFs in
Finnish Karelia is about 24 ha, whereas the Finnish
national average is 23.6 ha; and the total number of the
NIPFs in Finnish Karelia with forest holdings of at least
two ha is about 31,000, which is almost 11% of the total
number of the NIPFs in Finland with similar profile [27].
In addition, Finnish Karelia harbors some of the largest
forest industries in Finland, which indicates that the
NIPFs in this region are important to those forest indus-
tries for supplying wood materials.

Data collection and analysis

Prior to the final survey, a pilot survey was conducted
with an initial form of the questionnaire among a group
of the NIPFs in Finnish Karelia. Their feedback on the
questionnaire and suggestions by the bioenergy experts
at the School of Forest Sciences within the University of
Eastern Finland contributed to improve the final version
of the questionnaire. The final data for the study came
from a mail survey conducted in May 2010 among 400
NIPFs in Finnish Karelia. The questionnaires were sent
to the NIPFs in sealed mailing envelopes, which also
included a cover letter describing the purpose of the
survey and a self-addressed return envelope. The cover
letter mentioned a 1-month time for returning the com-
pleted questionnaire from the date of delivery of the
questionnaire to the respondent. This mailing procedure
was selected since the similar method was also used in
Finland in a previous study among the Finnish NIPFs
[22]. In addition, this method was also recommended to
be followed by the regional forestry centers in Finnish
Karelia. The NIPFs were randomly selected through a
mailing list provided by the regional forestry centers in
Finnish Karelia. The mail survey produced 79 complete
responses amounting to a 20% response rate. All the
responses were obtained between May and June 2010
within the stipulated time frame.

The survey questionnaires administered among the
NIPFs were in Finnish and the researchers did the trans-
lation back into English for the analysis. In terms of eth-
ical consideration, the study informed the NIPFs that
their answers would be treated with absolute confidenti-
ality. The NIPFs participated in the study voluntarily and
prior approval for the survey was obtained from the re-
gional forestry centers in Finnish Karelia. Furthermore,
neither email addresses nor phone numbers of the
NIPFs were provided to the researchers by the regional
forestry centers according to their standard procedures.
Therefore, it was not possible to contact the nonrespon-
dents to analyze any possible biases in the results as the
response rate appeared to be quite low in the study.

The self-constructed questionnaire of the study con-
sisted of close-ended items in three categories: (1) sociode-
mographic profile of the NIPFs, (2) background
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information on their forest estates including utilization
and selling of energy wood, and (3) their awareness of
and opinions to energy wood market including forest-
based bioenergy certification issues. A separate piece of
paper describing the PEFC Criterion 5 related to energy
wood harvesting in Finland was attached to each question-
naire. The main reason for selecting the PEFC Criterion 5
was due to the wider adoption of the PEFC group certifi-
cation system in Finland including the Finnish Karelia.
The key questions that have been analyzed for this study
are included in Additional file 1. The quantitative analysis
has been performed with the help of SPSS (v 17.0).

Results

Profile of the NIPFs

The representation of the NIPFs in this study appeared
to be biased towards the male NIPFs, as the female par-
ticipation was only 15%. The average age of the NIPFs
along with their educational and employment status
showed similarities with the findings by Ramo et al. [22].
In this study, the average size of the forest estate was
found to be 73 ha, which was much higher than the
average in Finnish Karelia, which is 24 ha. This higher
average of forest land holding resulted as the NIPFs in
this study were asked to report their total forest area in-
cluding the area jointly owned with their spouses and
other family members. However, official Finnish statis-
tics, as well as the previous studies, always reported this
figure based on the average of individual ownerships. In
addition, 13% of the NIPFs in this study reported to have
forest estates equal to or more than 100 ha, which also
increased the average size of their forest holdings. Ex-
cluding this 13%, the average forest area became 45 ha,
which was almost similar to the figure of 47 ha that was
reported in the study by Rimo et al. [22]. Only 1% of the
NIPFs in this study reported to have nature conservation
areas in their forest estates.

About 83% of the NIPFs reported to have used wood for
heating their households and business premises, whereas
only 29% of the NIPFs sold energy wood from their forest
estates in the form of firewood, round wood, and wood
chips. Average utilization and selling of energy wood stood
at 20 solid m® and 200 solid m® respectively. The study
did not find any relationship between the NIPFs' size of
forest estates and their selling of energy wood. However,
only the male NIPFs informed that they sold energy wood
from their forest estates. The background information of
the NIPFs in the present study is provided in Table 1.

NIPFs' opinions to the energy wood market in Finland

The NIPFs were asked to inform their opinions to the
competition between supply of energy wood and pulp-
wood in Finland. The majority of them (65%) perceived
such competition at a low level, while 35% of them
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Table 1 Profile of the NIPFs in the study
NIPFs of this study
Number of NIPFs responded 79

Profile

Average age 59 years

Gender Men-85%; Women-15%
Level of education

Grade school 25%

Vocational school 39%

Higher education (including polytechniques 36%
and university)

Status in employment

Employee (public and private) 26%
Agriculture/forestry entrepreneur 26%
Pensioner 44%
Other 4%

Status of forest, energy wood use, and trade

73 ha (min 1 ha,
max 500 ha)

Average size of the forest estates

Average area of forest under timber production 72 ha (min 1 ha,
max 450 ha)

20 solid m® (min 1 m?,
max 300 m?)

200 solid m* (min 9 m?,
max 842 m?)

Average use of wood for heating
household and business by the NIPFs

Average selling of energy wood by the NIPFs

expressed their lack of knowledge of that issue. However,
none of them considered the competition was high.
About 60% of the NIPFs perceived the price of energy
wood at a much lower level compared to the price of
pulpwood in Finland. About 11% of the NIPFs perceived
the two prices at the same level. However, remaining
one third of the NIPFs informed that they did not know
about the price differences between energy wood and
pulpwood. The majority of the NIPFs (92%) informed
that price would be the most important factor while sell-
ing energy wood in the market, whereas environmental
concerns and national interests (economy, energy secur-
ity, etc.) were considered by the remaining 8% of the
NIPFs (Figure 1).

The study intended to explore whether the NIPFs
would increase harvesting and selling of energy wood
from their forest estates if there would be a stable energy
wood market in Finland besides the traditional paper
and pulp wood market. Only 6% of the NIPFs appeared
to be in favor of increasing harvesting and selling of en-
ergy wood from their forest estates in the presence of a
stable energy wood market in Finland. However, the ma-
jority of them (73%) appeared to be reluctant to partici-
pate in that activity, while about 20% of the NIPFs
remained undecided on that issue.

About 53% of the NIPFs considered the price of en-
ergy wood as the most important obstacle in the trade of
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Figure 1 Most important factors considered by the NIPFs while
selling energy wood (N=78).

energy wood as it was low. Logistics was considered as
another challenging issue in energy wood trade 36% of
the NIPFs. About 2% of the NIPFs considered the legal
and administrative issues as other obstacle in the trade
of energy wood. The majority of the NIPFs (70%)
favored the Finnish government to take measures to
remove the obstacles in the energy wood market,
whereas 28% of them remained undecided on that issue.
Gender and level of education appeared to have statisti-
cally significant effects on the NIPFs' opinions to this
governmental intervention. The female NIPFs (z=2.41,
p value =.015) and the NIPFs with lower level of educa-
tion (z=2.99, p value=.003) were more in favor of
government interventions in energy wood market com-
pared to the males and the NIPFs with higher education.

NIPFs' awareness of and opinions to forest-based
bioenergy certification

The NIPFs were asked to inform whether their forests
were under the PEFC scheme. However, only 42% of the
NIPFs confirmed that their forests were under that
scheme, whereas 19% denied and the remaining 39%
informed their lack of awareness of the status of their
forests under the PEFC scheme. In a subsequent ques-
tion, the respondents were asked to inform whether
their forests were certified under the FSC certification
scheme. Only one respondent confirmed, while 48% of
them denied and the rest informed their ignorance of
that issue.

Another question explored the NIPFs' awareness of
the Criterion 5 in the Finnish PEFC group Certification
scheme, which contained guidelines for energy wood
harvesting. Only 17% of the NIPFs appeared to be aware
of those guidelines, while the majority (83%) was not
aware of that Criterion 5. It appeared that only 26% of
the NIPFs who informed that their forests were certified
by the PEFC scheme were aware of the Criterion 5. The
description of the Criterion 5 was also supplied with the
survey questionnaires so that the NIPFs were able to
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observe those guidelines and could express their opi-
nions related to the usefulness of those guidelines for
energy wood harvesting. About 14% of the NIPFs con-
sidered those guidelines as useful, 25% did not consider
them as useful, while the remaining 61% expressed their
inability to evaluate those guidelines in terms of their
usefulness. It was also found that more than half of the
NIPFs who were aware of the Criterion 5 considered
those guidelines as not useful.

The NIPFs were asked to select one from a list of
three options indicating the most important quality of a
forest-based bioenergy certification scheme. About 45%
of them selected the option which suggested that such
scheme should be practical and easy to follow; 38% of
the NIPFs selected the option, which suggested that such
certification scheme should improve market conditions
for energy wood in Finland (Figure 2). The remaining
17% selected the option that indicated the protection of
forest biodiversity.

About 55% and 59% of the NIPFs agreed respectively
on the usefulness of the forest bioenergy certification
schemes to improve environmental-friendly forest man-
agement practices and marketing possibilities of forest
biomass for energy production in Finland (Table 2).
However, about one third of the NIPFs remained un-
decided on this matter, while 10% of the respondents
were not in the agreement with the majority in terms of
the usefulness of forest bioenergy certification.

In another question, the NIPFs were asked about the
present state of awareness of forest-based bioenergy
certification among the Finnish NIPFs. About 39% of the
NIPFs considered such awareness as growing among
the Finnish NIPFs, while 11% of them had opposite
thoughts. However, almost half of the NIPFs informed
that they did not know about the state of awareness of
such certification schemes among the Finnish NIPFs.

50% —

40% —

30%

20% —

10% —

0% —

Practical and easy to Improve energy wood Protect biodiversity in
follow market forests

Figure 2 NIPFs' opinions to the important quality of a forest-
based bioenergy certification scheme (N=75).
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Table 2 Finnish NIPFs' agreement and disagreement with the usefulness of forest bioenergy certification

Questionnaire items Strongly  Agree (%) Disagree (%) Strongly Neutral (%)
agree (%) disagree (%)

Forest bioenergy certification can increase environmental- friendly 9 50 6 3 32

forest management practices in Finland (N=79)

Forest bioenergy certification can improve private forest owners' marketing 7 48 7 4 34

possibilities of forest biomass for bioenergy production (N =79)

Age, gender, and level of education did not appear to
have any statistically significant effects on the Finnish
NIPFs' awareness of and opinions to the forest-based
bioenergy certification issues.

Dissemination of information on forest-based bioenergy
certification

There were two questions, which aimed to explore the
opinions of the NIPFs towards the most suitable
organization and method for disseminating information
on forest-based bioenergy certification to the NIPFs in
Finland. The majority of the NIPFs considered the re-
gional private forest owners' associations as the most
suitable organizations for such dissemination activity.
Their considerations for the regional forestry centers, re-
search organizations, and forest industry were at a much
lower level compared to the private forest owners' asso-
ciations (Figure 3). In terms of the method for dissemin-
ating information, half of the NIPFs opined that the
personal information letters delivered by the regional
private forest owners' associations would be the most
suitable method for disseminating information on forest-
based bioenergy certification (Figure 4). Other methods
such as newspapers and magazines, television, the inter-
net, and radio did not receive much support from the
Finnish NIPFs. Like the above factors, age, gender, and
level of education did not appear to have any statistically

80% —
60% —
40% —
20% —
0% =
Private Forest Regional Forestindustry Researchand
Owners' Forestry Centres Education
Associations Institutions
Figure 3 The most suitable organization to disseminate
information on forest-based bioenergy certification among
the Finnish NIPFs (N=77).

significant effects on the Finnish NIPFs' opinions to the
dissemination of information related to forest-based
bioenergy certification.

Discussion

The aims of the study were to explore the opinions and
awareness of the Finnish NIPFs related to energy wood
market and forest-based bioenergy certification issues in
Finland. In addition, the study aimed to highlight some key
considerations that the future forest-based bioenergy certifi-
cation schemes should take into account to gain acceptance
from the Finnish NIPFs. The study found that the use of
energy wood was common among the NIPFs for their own
household purposes, although only one third of them sold
energy wood into the market. This lack of participation of
the Finnish NIPFs in the energy wood business was perhaps
due to the low price of energy wood and an almost non-
existing market for such product in Finland. This reflected
that the much-debated competition between the supply of
wood for energetic use and for other purposes was not a
reality in the Finnish context until the present day.

In general, the findings suggested the price of energy
wood as the most important factor for the NIPFs' inter-
ests in selling energy wood. Lower price of energy wood
compared to pulpwood did not encourage the majority
of the Finnish NIPFs to increase harvesting and selling
energy wood from their forest estates. However, it was
interesting to find out that the Finnish NIPFs did not
consider increasing the supply of energy wood from
their forest estates even if there would be a stable mar-
ket for such products in Finland in the future. In this
case, the findings of this study differed from the study
by Markowski-Lindsay et al. [19] who found that the
American NIPFs were willing to harvest forest biomass
for energy production given a higher price for such
materials. Perhaps the Finnish NIPFs did not perceive
positively the future developments in the energy wood
market in Finland and they favored a wait and see
approach concerning this issue. However, it should be
noted here that due to the Finnish energy wood policy,
the use of energy wood for heating by the NIPFs in their
households is expected to increase in Finland [28], and
this growth seems to continue regardless of the price
and market issues related to energy wood.

Besides the pricing issue, technical challenges such as
logistics emerged as an important obstacle for the
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(N=78).
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Figure 4 The most suitable method for disseminating information on forest-based bioenergy certification among the Finnish NIPFs

Inzernet

Finnish NIPFs in mobilizing energy wood from forests.
This was similar to the findings by Leitch [18] from the
NIPFs in Kentucky, USA. In Finland, energy wood is
generally collected from thinning of small diameter trees
and forest residues after logging operations. Therefore,
the problem of logistics as considered by the NIPFs was,
to some extent, exceptional considering that Finland has
a well-developed technology for extracting forest bio-
mass. However, the reason for this could be attributed to
the general recommendations that energy wood harvest-
ing should be integrated into the commercial logging
operations; otherwise, it is not so cost-efficient to har-
vest relatively small amount of energy wood from forests
[29]. Another possible reason could be that the Finnish
NIPFs perceived the logistical arrangement related to
energy wood harvesting such as affordability and accessi-
bility to machinery and transport route as inconvenient
[30]. A considerable number of the NIPFs remained
undecided on the pricing issues as they expressed their
lack of information on that matter. In this regard, the
findings of this study were similar to the study by Ramo
et al. [22], which revealed the Finnish NIPFs' uncertain-
ties concerning market development of energy wood in
the future. The NIPFs favored the government to play
an important role in removing the current obstacles in
the energy wood market. This perhaps indicated that in
the first phase, the government could provide with sub-
sidies for small scale harvesting of energy wood and
thereby help the market to grow itself in the near future,
as it has already been presented in public discussions in
Finland.

It was notable to find out that more than one third of
the Finnish NIPFs in this study were unaware of the sta-
tus of their forest estates under the PEFC scheme and
another one-fifth informed that their forests were not
under such scheme. However, in reality, 95% of the
Finnish forests are PEFC-certified including the forests
in Finnish Karelia. The majority of the NIPFs also
appeared to be unaware of the Criterion 5 of the PEFC
certification in Finland that provides guidance for energy

wood harvesting. Not only that, a sizeable chunk of the
NIPFs who informed that their forests were under the
PEFC scheme was also found to be unaware of the Cri-
terion 5. This reflected a general lack of awareness
among the Finnish NIPFs related to the PEFC scheme
and the guidelines for energy wood harvesting. Only a
small number of the total NIPFs opined those guidelines
under the Criterion 5 as useful. Therefore, this lack of
awareness of the guidelines related to energy wood har-
vesting and their lack of usefulness as perceived by the
Finnish NIPFs certainly indicates that these issues need
to be addressed by the bioenergy actors and policy
makers in Finland.

The findings suggested that the Finnish NIPFs would
prefer a forest-based bioenergy certification scheme,
which is practical and easy to follow. They also indicated
that such scheme should improve the market conditions
for energy wood and should contribute to protect forest
biodiversity. Although a considerable number of the
NIPFs considered that the awareness of forest-based
bioenergy certification was increasing in Finland, the
majority of them also reported their ignorance of that
issue. Though Finland has no particular certification
scheme for forest-based bioenergy at present as men-
tioned earlier, it is expected that the developments in
Europe and other continents to this direction would
have strong impacts on the Finnish energy wood market.
Therefore, forest-based bioenergy certification schemes
should address the concerns of the NIPFs to obtain their
support for an effective implementation of bioenergy
certification guidelines and developing a functioning for-
est bioenergy market. It appeared from the study that
the NIPFs considered the private forest owners' associa-
tions as the most relevant organizations to disseminate
information on forest-based bioenergy certification. In
addition, personal newsletters emerged as the most pre-
ferred way of disseminating information on forest-based
bioenergy certification among the Finnish NIPFs, which
was still followed by the regional private forest owners'
associations in Finland. In the future, it is possible to use
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more internet-based information dissemination, as the
ownerships of forest estates move gradually towards
young heirs.

Conclusions

The results derived from the study might be highly
policy-relevant concerning the development of energy
wood market and related certification schemes in both
Finland and similar countries with high percentages of
private forest ownerships. Private forestry has different
characteristics in the countries within Europe. Nordic
countries such as Finland, Sweden, and Norway have
long traditions in private forestry. However, in countries
such as Estonia, Lithuania, and Latvia, forest ownership
has been transitioning from public to private. Neverthe-
less, forest-based bioenergy production is expected to
play an important role to meet many of these countries'
targets under the RED by 2020. Therefore, it will be
relevant to understand the opinions of the NIPFs in
Finland and other European countries related to sup-
ply of energy wood, obstacles in mobilizing energy
wood from forests, and their expectations from the
future solid biomass-based bioenergy certification
schemes. Though the findings of the study might be
useful, the sample size of the study was not large
enough to be a representative of the larger Finnish
and the regional contexts. Therefore, the study find-
ings at best could be regarded as a case study and
any generalization must be interpreted with caution.
Future studies should consider a nationwide sample
from Finland to obtain a broader understanding of
the Finnish NIPFs' opinions to the energy wood mar-
ket and forest-based bioenergy certification issues.
Similar studies are also required in the other Nordic
and Baltic Sea Region countries where NIPFs can play
an important role to supply energy wood in the
future.
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