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Background and Purpose: Innovations play an important role in multifunctional forestry due to changing 
demands for forest goods and services. The multifunctionality can be a result of a joint provision of 
several outputs from individual forest holding or specialized forest activities. The goal of this paper is to 
make a comparative analysis from data obtained in two surveys in 2002 and 2010 related to innovations 
in forest enterprises. The main focus was on ownership, size, and management strategy of forest. 

Materials and Methods: The paper presents the results of two surveys on innovation in the years 
2002 and 2010 with more than 250 representatives - owners/managers of Slovak forest enterprises. 
The questionnaire in 2002 was sent out by regular mail in the random sample of 1072 forest owners 
and managers. The response rate was 25 % (in total 279 respondents). The response rate in 2010 was 
37 %, and the number of valid responses was 254. The willingness of forest managers to implement 
innovation was evaluated in the context of different sizes of forest holdings, management strategies and 
property conditions. Log linear statistics models (Pearson Chi-square) were applied using the software 
Statistica for data analysis and Microsoft Excel to present the results.

Results: This paper presents the development of innovations in order to reach the multifunctionality on 
the case of Slovakian forestry. Product innovations have doubled from 17 % in 2002 to 34 % in 2010. 
Large-sized holdings are significantly (p  <  0.01) more engaged in innovation and are offering new 
products. The highest overall innovation activity is revealed in the state-owned enterprises, intermediary 
in the municipal forests, and the lowest in the private holdings. Forest managers who realized the 
benefits of innovation were “profit increasing” oriented. Forest managers who did not realize the benefits 
of implementing innovations preferred conservative management goals - the capital maintenance. The 
innovative behaviour of managers depends significantly on forest managers’ goals and their strategy 
(p  <  0.05). The comparison between the two periods shows that innovation activity has increased 
from technological innovation to products and services. Wood still remains the main product of forest 
holdings, but compared to 2002, the importance of bio energy becomes visible.

Conclusions: Results show that innovation activity has increased during the time. There was a shift 
towards innovation from 2002 to 2010 which is visible in the successful innovation cases.
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INTRODUCTION

Innovation is vital to economic growth 
and development. Through innovation, new 
products are introduced into the market, 
new production processes are developed and 
introduced, and organizational changes are 
made [1]. 

Innovations in this paper is understood 
according to the definition in Oslo Manual 
as “[…] the implementation of a new or 
significantly improved product (goods or 
service), or process, a new marketing method, 
or a new organizational method in business 
practices, workplace organization or external 
relations” [2]. Applied to forestry, it includes 
those changes within forest holdings, which are 
either new to the firm or new to the market. 
Innovations that are new to the firm are 
innovations that can be well established in the 
market already, nevertheless, they are newly 
introduced in the portfolio of products of a 
certain firm [3, 4].

Innovation and innovation policy in forestry 
was investigated by different projects on 
national, regional and EU level. Rametsteiner 
et al. [1] summarized the collected results from 
sectoral network approach used in the European 
Forest Institute Project Centre INNOFORCE. 
Currently, the regional cross-disciplinary 
approach in innovation research is supported 
by the Central-East European Regional Office of 
the European Forest Institute (EFICEEC). COST 
Action E51 on “Innovation and Development 
Policies for Forest Sector“ from 2006 to 2010 
contributed significantly to the study of 
innovation policies and processes in the forest 
sector in Europe. Innovation plays an important 
role in multi-functional forestry due to changing 
of demands for forest goods and services [5].

Multifunctionality is internationally discu-
ssed by international organizations, such 
as   the Food and Agriculture Organization 
[6, 7], the Organization for Economic Co-
operation and Development [2, 8] and the 
European Union [9]. Within the European 
Union, the term multifunctionality is discussed 
against the background of changing frame 
conditions for agricultural and forestry 
production. This differentiation of usage 
demands and perceptions coincides with a 
different understanding of agriculture and 
forestry being responsible for the management 
of rural area and thus pre-setting an aspect 
of multifunctional land use [10]. As a result, 
forestry is put less into the context of the 
production of timber (commodity-outputs), 
but rather into the context of non-commodity-
outputs (ecosystems functions and services). 
On-going changes in environmental and socio-
economic conditions are affecting the balance 
of desired ecosystem services and functions 
provided by all European forests. Timber is still 
a dominant product, but the multifunctionality  
requires development of other services or new 
forests’ products. . 

Achieving multifunctionality of European 
forests will depend on new ecosystem services 
and products, as well as on socio-economic, 
ecological and ownership conditions. In order 
to achieve the multifunctionality via new non-
wood forest products and services, forest 
owners and managers have to implement 
innovations in their forest holdings. 

Multifunctional forestry goals are presented 
in the National Forest Program of the Slovak 
Republic [11]. The basic information about 
Slovak forestry are provided in Table 1, which 
captures data about the area and ownership of 
Slovak forestry [12]. 

Forest 
land area  

(ha)

Public 
forests 

(ha)

Private 
forests 

(ha)

Not restituted 
forest land

(ha)

No. of subjects that 
manage forests

Average 
tenure 

(ha)

1 938 904 974 181 785 632 179 091 7 051 8.93

TABLE 1. Slovak forestry in 2010 (source [12])
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In the forest sector policy, as in other sectoral 
policy discussions, innovation is specifically 
discussed in the context of improving the 
competitiveness of sustainable forestry vis-à-
vis other sectors of the economy and vis-à-vis 
the forest sectors of other countries [3, 4, 13-
16].

Forestry is an important source of income 
for forest owners and for employees in rural 
areas. The future of the people, who make 
a living in rural areas from forestry, will 
considerably depend on how individuals and 
institutions react in view of the changes, 
how forest owners and managers obtain 
new knowledge and put it into practice in 
forestry, and how institutions, especially forest 
administration, extension services, fo-rest 
research or other institutions best deal with 
emerging changes. The restructuring of forestry 
and the development of wood prices tend 
to have a negative impact on em-ployment. 
To compensate for the negative impacts, 
product and service innovations based on the 
multifunctional use of forest and the efficient 
use of the growing stock of wood can provide 
new opportunities for rural employment [17].

The main goal of this paper is to make a 
comparative analysis from the data obtained 
in two surveys conducted in 2002 and 2010 
related to innovations in forest enterprises. The 
main focus was on the ownership, size, and 
management strategy of the forest.

 

MATERIAL AND METHODS

The data collection was based on a 
questionnaire using closed and open questions, 
which were focused on the following areas: 
innovation activity and behaviour, fostering 
and impeding factors to innovation, 
successfulness of innovation, product mix 
and market expectation of forest owners and 
managers for the future. We conducted surveys 
in 2002 and 2008 using the questionnaire of 
the project INNOFORCE from 2002 [5] on the 
Survey on innovations and entrepreneurship of 
forest holdings. The questionnaire in 2010 was 

slightly adapted on current conditions and this 
allowed the comparison with the results from 
INNOFORCE surveys and current situation. 
The minimum requirement for an innovation 
in the survey was that the product, process, 
marketing me-thod or organizational method 
had to be new to the forest enterprise and 
that it has been implemented in the market 
during the last 3 years. The main features 
of the innovative entrepreneurship towards 
multifunctional forestry management included 
an autono-mous activity of forest holdings, 
creativity, target-orientation, initiative, novel 
approaches in nonstandard situations, ability 
to make decisions in uncertain situations, and 
the wi-llingness to take risk. 

Respondents were chosen randomly 
from the national forest holdings database, 
maintained by the National Forest Centre. 
The 26 regional enterprises of the State 
enterprise “Forests SR” and non-state forest 
holdings represented the basic population of 
the survey. Their owners and managers who 
are responsible for the management and 
product or process-related decisions, were the 
target information sources. Questionnaires 
were sent by regular mail and by email to the 
state and non-state forest holdings during 
the years 2002 and 2010 respectively. The 
questionnaire in 2002 was sent out by regular 
mail in the random sample of 1072 forest 
owners and managers. The response rate was 
25 % (in total 279 respondents). The response 
rate in 2010 was 37  %, and the number of 
valid responses was 254, of which 76 were 
from public holdings and 178 from private 
holdings (including community and church 
forests). A summary is presented in Table 2. 
The questionnaire was broadly focused on 
innovation, but for the purposes of this study 
we chose only the evaluation of innovation 
activity described by the willingness of forest 
managers to innovate. Data was analysed 
by descriptive statistic methods. Standard 
contingency method was used to analyse 
innovation behaviour in dependence on various 
variables. Loglinear statistics models (Pearson 
Chi-square) were applied using the software 
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Statistica for data analysis and Microsoft Excel 
for the presentation of  results. The following 
research questions were formulated:

1.	Are there any differences in innovations 
from 2002 to 2010?

2.	How does holding’s size influence inno-
vations?

3.	How does ownership influence innovation 
in forest enterprises?

4.	Which are the appropriate management 
strategies to implement innovations?

RESULTS AND DISCUSSION

Progress in Innovation Activity
The types of innovations, which 

were successful, can be divided into 
three categories: products, services and 
technological or organizational innovations 
(T-O-I). Technological and organizational 
innovations  hold the biggest share on 
successful innovations in 2002 (56 %) compa-
red with 38  % in 2010. Higher intensity of 
technological innovations in 2002 could be 
explained by the continuing transition to 
the market economy, where technological 
innovations are undertaken continuously as 

new technological means or principles become 
available. As the transformation process in 
Slovakia continues, innovations become more 
product-oriented. Product innovations have 
doubled from 17 % in 2002 to 34 % in 2010. 

In Table 3 we can see the number of forest 
holdings that implemented one or more 
successful innovations during the period of 3 
years before the survey. The innovation activity 
has significantly increased in 2010 (p < 0.01). 

Forest Holdings Lager then 500 ha 
Innovate More

Table 4 provides the overview of small 
and large forest holdings according to their 
innovation activity. The results are related to 
the second research question, and they show 
a difference between smaller and larger forest 
holdings in innovation activity. Small forest 
holdings (manage less than 500 ha of forest 
land) prefer round wood to other products. 
Some of their managers stated that they do 
not offer any products, because they manage 
the forest for self-consumption (17 managers 
in 2002 and 21 managers in 2010). Large-
sized holdings are significantly (p  <  0.01) 
more engaged in innovation and in offering 
new products and services. 

Total sent Received State Municipal Communal Private Church

2002 1072 279 20 21 210 24 4

2010 693 254 21 55 164 14 0

TABLE 2. Structure of respondents according to forest ownership

Innovation No Yes Total

Survey 2002 183 86 269

Survey 2010 145 114 259

Total 328 200 528

Pearson Chi-square Chi-sqr df p

110.2159 4 0.000000

TABLE 3. Impact of time on the willingness to innovate
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Nowadays, other wood products as 
Christmas trees and seedlings, game, non-wood 
products and rental services have got a bigger 
share in the forest product mix. Recreation and 
tourism gained the most important role (Figure 
1). 

The positive shift towards non-wood pro-
duct offer is a result of adopted strategic docu-
ments (such as National Forest Program, Rural 
Development Program) that emphasize the 
principle of sustainable forest management and 
the importance of the forestry sector in rural 
development. Supporting measures (financial, 
informational) for diversifications exist for all 
types of forest holdings at a national level, but 
they are partly funded from EU resources.

Public Forest Holdings Innovate Easily 
The type of ownership appeared to be 

important for the innovation activity of forest 
holdings. The ownership structure in Slovakia is 
rather complicated due to restitution processes 
in the past decades. We can identify the 
following categories of forest holdings: private 
(individual or corporate owned), community 
(shared ownership by individual persons), 
church, municipal and state. The state and 
municipal forests are evaluated as public forests 
according to the Forest Europe classification 
[18]. The empirical observations show that the 
highest overall innovation activity is revealed 
in the state-owned enterprises, intermediate 
in the municipal forests, and lowest in the 

Innovation No Yes Total

Small forest holdings 247 67 314

Large forest holdings 81 133 214

Total 328 200 528

Pearson Chi-square Chi-sqr df p

14.15794 4 0.006808

TABLE 4. Impact of forest holding size on innovation activity*

* presented data represent results from joined dataset (2002 and 2010 survey)

Round wood
Other wood products (Christmas trees...)

Other products (fruits, hay, fish)
Services for forest owners
Services for forest owners

Services in recreation and tourism
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FIGURE 1. The product mix in Slovakia 2010
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private holdings (owned by land associations 
and individuals) (Table 5). This can be explained 
by the lack of disposable financial resources for 
the non-state forest owners [19].

In the second survey, 67  % of state and 
municipal forest managers reported the 
implementation of one or more innovations. 
This proportion is significantly higher than 
random (p < 0.05). Forest managers were also 
asked to name the most successful innovation. 
The responses showed that the innovations 
concerning biomass for energy purposes (e.g. 
wood chips supply) have higher success than 
other products. This is only a small step away 
from timber production, but very positive 
in accordance with the aspirations on the 
utilization of alternative energy resources in the 
EU. Slovak forest owners and managers have 
also recognized this opportunity. 

The Innovation Towards Multifunctio-
nality Needs Appropriate Management 
Strategies

There is a logic relation between innova-
tion activities and management goals. Incre-
asing of profit and productivity can’t be achie-
ved without an increased effort oriented to 
improve, modernize and rationalize forest 
production. The management goal is therefore 
an important motivating factor for innovative 
behaviour. Forest managers were asked 
about their goals for forest management: 1. 
increasing profit, 2. maintaining capital and 3. 
abandoning of forest management.

In 2002, in non-state forests the goal of 
maintaining the capital dominated, namely in 

municipal forests (62 %) and in shared forest 
holdings (52 %). The situation was the same in 
2010, the majority of forest managers (52 %) 
stated that they managed the forest with the 
goal to maintain capital. However, the share of 
mangers that managed state forests with the 
goal to increase profit decreased from 59 % to 
26 %. 

A more detailed analysis was focused 
on the means how forest managers want to 
achieve these goals: 

1.	specialization to one product produc-
tion (timber), 

2.	offer of various products, 
3.	more intensive evaluation of products 

and/or services, 
4.	leaving out and/or decreasing the 

extent of works (within the framework 
of forest management plan), 

5.	rationalization, costs reduction, 
6.	co-operation in associations, mechani-

zation centres, 
7.	 by buying additional forests, 
8.	sale of (non-state only) forest, 
9.	maintenance of up-to-now way of 

work, 
10.	other means (e.g. improvement of fo-  	

  rest roads).
Surveys showed that there are two major 

strategies according to the means how 
to achieve selected management goals. 
Conservative strategy is focused on “business as 
usual” (9), specialization on timber production 
(1), decreasing extent of works within the 
framework of forest management plan (4) and 
reduction of timber production costs (5). 

Innovation No Yes Total

Public holdings 41 95 136

Private holdings 287 105 392

Total 328 200 528

Pearson Chi-square Chi-sqr df p

9.738639 4 0.045068

TABLE 5. Impact of forest ownership structure on innovation activity*

* presented data represent results from joined dataset (2002 and 2010 survey)
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Modern strategy is described by diversifi-
cation (2), improved marketing of non-wood 
products and services (3), cooperation with 
non-wood products and services intro-
duction (6) and expansion of property for new 
products and services (7). However, the share 
of innovation in forest holdings in combination 
with both management strategies seems to 
be the most successful. Innovation activity in 
relation to management strategy is presented 
in Table 6. Only a few small forest owners or 
managers responded that their actual aim was 
to sell property or abandon forest management 
(2 % in 2002 and 3 % in 2010).

Forest managers who realized the benefits 
of innovation were “profit increasing” oriented. 
Forest managers who did not realize the 

benefits of innovation preferred conservative 
management goals - the capital maintenance. 
According to the results it could be summarized 
that the willingness to implement innovation 
is in relation with the chosen management 
strategy (Table 7). The innovative behaviour 
of managers depends significantly on forest 
managers’ goals and their strategy (p < 0.05). 

The essential changes in the Central and 
Eastern European countries in the nineties of 
the past century resulted in the introduction of 
technological and organizational innovations 
into forest management. At present, the most 
implemented types of innovations are new 
products and services. This fact can be explained 
by the accession of many Central and Eastern 
European countries to the European Union in 

Survey Strategy
Innovations Category of innovation Relative proportion of 

innovation

no yes Products Services Tech. 
Org. Products Services Tech. 

Org.

2002

n.a. 10 0 0 0 0 - - -
Conservative 86 20 12 10 23 26.7 22.2 51.1

Modern 27 11 10 8 10 35.7 28.6 35.7
Combination 59 54 61 55 77 31.6 28.5 39.9

2009

n.a. 6 1 1 2 1 25.0 50.0 25.0
Conservative 84 26 10 14 28 19.2 26.9 53.8

Modern 22 27 33 18 25 43.4 23.7 32.9
Combination 32 59 64 54 64 35.2 29.7 35.2

Innovation No Yes Total

n.a. 17 2 19

Conservative strategy 171 47 218

Modern strategy 50 39 89

Combination of strategies 92 114 206

Total 330 202 532

Pearson Chi-square Chi-sqr df p

17.43784 8 0.025859

TABLE 7. Impact of management strategy on innovation activity*

* presented data represent results from joined dataset (2002 and 2010 survey)
n.a. stands for forest managers that did not choose any of the management strategy

n.a. stands for forest managers that did not choose any of the management strategy

Table 6. Management strategy and number of implemented innovations
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2004 which  is linked with the possibility to 
use the financial means from the European 
funds for diversification of forestry activities. 
The interests of forest owners and the whole 
society were reoriented on the offer expansion 
of new services and new products in relation to 
ecosystem services [20].

Pudivítrová and Jarský [21] reported no 
increase in the share of innovative behaviour of 
foresters in the Czech Republic in comparison 
with the situation 10 years ago, although they 
found significant changes in the structure 
of implemented innovations towards new 
products. 

Slee  [22] pointed out that when we are 
talking about multifunctional forestry, we need 
to think about scale and temporal issues. Locally 
demanded functions may differ from national 
demands and current preferences do not need 
to indicate preferences in the long run. This 
progress is visible by the market expectations 
of forest owners in 2002, when, besides wood, 
drinking water was also considered as the main 
gain that forests could provide. Changes are 
visible and are in line with the implementation 
of European policy targets in the energy policy. 
In 2010, beside the above-mentioned goods, 
recreation, environmental services and carbon 
sequestration were also prioritized. The climate 
change policy and the supporting measures for 
biomass use as an alternative energy resource 
on the global level and in Europe, gained 
a significant role of bio energy services in 
forestry practice. Our research supports these 
findings. According to the survey in Slovakia, 
it is assumed that an increase of importance of 
drinking water and bio energy will be visible in 
the future (Figure 1).

According to Nastase et al. [14] the evidence 
from Romania show that the innovation in rural 
areas is about “doing traditional activities in 
a new way”, and all innovations are strongly 
linked with social processes such as creation of 
networks, strengthening of local identities, and 
creation and transfer of knowledge.

CONCLUSIONS

Results show that the innovation activity 
has increased during the observed timeframe. 
This correlates with the forest policy which 
aims to support multifunctional forestry by 
implementing new services and products. 
Small forest holdings prefer round wood to 
other products. Large-sized holdings are more 
engaged in innovation and in offering new 
products. Type of ownership appeared to be 
an important factor for the innovation activity 
of forest holdings. State and municipal forest 
enterprises are more inclined to innovation 
than private and communal ones.

Overall it can be concluded, that there 
was a shift towards innovation from 2002 
to 2010 which is visible in the successful 
innovation cases. Forest managers are 
innovative in accordance with the strategic 
objective 4 of the National Forest Programme 
of the Slovak Republic: Increasing long-
term competitiveness and priorities strive 
for increased competitiveness and economic 
viability of multifunctional forestry. They offer 
more non-wood forest products, support the 
use of forest biomass to produce energy and 
cooperate more in order to maintain and foster 
the ecosystem services.
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