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Abstract: As innovations are the basic premise of commercial success in the market the main objective
of this paper is to determine the main course of innovations in wood-processing industry within the
forestry-wood chain in Slovakia from the viewpoint of representatives of wood processing companies.
Using a Q-methodology approach the emphasis is also put on identification of differences between
the opinions of small individual entrepreneurs and representatives of capital companies. Based
on the results of structured interview with representatives of 33 wood processing companies the
main findings suggest that future innovation activities in the sector will be related to the technology
innovations mainly in processing of coniferous timber. However, the extent of such innovations is
perceived differently depending on the company size and ownership category. While small individual
entrepreneurs expect only slight innovation changes in the industry aimed at the meeting of required
standards, managers of capital companies tend to foresee the future vision in restructuralisation of
wood-processing industry.
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1. Introduction

Innovation activities are basic premise of commercial success in entrepreneurial unit for
sustainable development of its business in the conditions of market economy. These activities present
an important dynamizing factor of each enterprise and, at the same time, create a significant connecting
bridge between the present and future of each company. Schumpeter defined innovation [1] as the
setting up of a new production function, to denote the application of new ideas to the production
process. Several authors [2–4] state that innovation is in the center of economic change. While
radical innovations shape big changes in the world, incremental innovations fill in the process
of change continuously. Innovations can be classified as introduction of a new product, process
innovations, opening of a new market, development of new sources of inputs supply and changes in
industrial organization.

If the enterprise is interested in increasing its investments, implementing new innovations and
competitiveness, it has to search for all available sources and, especially, to make use of all supporting
factors influencing its innovative processes.

However, the implementation of innovations is effected by specific investments and the conditions
under which these investments would be realized. As mentioned by Paluš et al. [5], enterprises are
willing to implement these investments only under specific conditions, which reduces the level of risk.
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As presented by e.g., Klenk and Wyatt [6] some conditions related to risk mitigation can be
eliminated by purposeful mobilization of knowledge and understanding leading to the innovations.
Fazey et al. [7] indicates that the cooperation based on conceptual approach adopted by involved
parties represents a route of knowledge spreading and innovation implementation. For the purpose
of innovations development, Rametsteiner and Weiss [8] propose a more complex system view of
innovation “as a complex non-linear process involving a range of players and different interactions”,
with the focus on the social elements of the system.

Non-linear innovation model is considered to be an open innovation model. The basis for its
application is in the utilization of external research capacities together with the company’s internal
capacities, and in orientation in searching for selected elements of innovative process in external
environment, respectively [9]. Such an open access to innovation process facilitates penetration of
the innovation flow within organizations or within countries, which is presently also supported by
innovative platforms of informative and communication technologies stimulating the innovations.

Innovative management is oriented on future direction of the enterprises and aims at providing
the compatibility with the organizational environmental policy that represents driving forces
of environmentally oriented strategy of the enterprises based on the principle of sustainable
development [9].

Innovation process is strongly connected with forecasting in innovative process. The prognosis is
systematically derived statement or prophecy about future state of investigated object, i.e., innovation
in the innovative process, which shall be implemented under specific conditions in a specific period.
The main objectives of forecasting in innovative process are most often the estimates of market changes,
customer needs, development of competitors, development of market capacity as well as estimates of
technology development, changes of disposable incomes and macroeconomic parameters [9].

The issue of innovation modeling and forecasting in wood-processing industry in the context
of forestry-wood chain in Slovakia has not been broadly examined in the past, rather it has been
specifically focused on the modeling and forecasting of wood and wood products market in Slovakia.
The first models originating from the year 1985 were elaborated by Šupín [10] who dealt with the issue
of modeling tropical logs import to former Czechoslovakia and forecasting its future development.
In his later work [11] he presented forecasting models of forest products foreign trade from Slovakia to
the European countries. Forest products supply and demand estimation was in detail investigated by
Paluš and Šupín [12], Trenčiansky [13,14], Paluš [15], and Konôpka [16]. Parobek et al. [17] quantified
wood material flows in the forestry-wood supply chain in Slovakia. Härtl and Knoke [18] examined the
impact of oil price development on wood supplies in Germany. Single market models were improved
during the years and even if it appears they have nothing to offer more, Hurmekoski et al. [19]
argue that the movement in technology processing and continuous improving of the processes or
production brings new challenges also for the issue forecasting and, moreover, as mentioned also by
d’Annunzio [20], the forecasts of future development is becoming more and more demanded article.
Furthermore, in the area of forest management practices a multidisciplinary research oriented on the
assessment of forest management approaches in protected areas was carried out by Machar et al. [21],
complex challenges of maintaining for innovative research, management and policy approaches by
Hansen et al. [22] and Riguelle et al. [23] described a support system for the strategic management of
crises by the forest community.

In the Slovak Republic the area of forests reaches slightly over 2 million ha. With its diverse tree
species composition dominated by beech (33.2%), spruce (23.4%), and oaks (10.6%), the growing stock
was 478.12 million m3 and felling 9.14 million m3 in 2015. Timber sales represent the most important
source of income for forestry sector in Slovakia. Totally, in 2015, the domestic timber supplies were
8.61 million m3 with the increasing trend in a share of hardwood timber. Taking into account imported
timber volumes, the domestic processing industry consumed 6.9 million m3, while export accounted
for over 2.6 million m3 with a significant share of coniferous logs. On the other hand, wood processing
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industry in Slovakia has sufficient production capacities to process the entire volume of harvested
coniferous timber. Hardwood sawmills are able to consume up to 500,000 m3 of logs annually [24].

As for the situation in forestry sector Šterbová et al. [25] state that current machinery of contractors
is old and worn out and does not meet the needs for the development of modern technology and
therefore has a negative impact on the environment. A lack of financial resources can be considered as
the main cause of this situation [26]. However, as Dobšinská et al. [27] argue, in comparison to the
past, the conditions for the implementation of innovations in forestry have significantly improved
and enterprises are looking for ways to draw financial support for the implementation of innovative
projects. Similar findings have also been reported from innovation research for forestry sector in the
Czech Republic where EU subsidies and co-operation with suppliers, customers and services were
identified as positive factors for implementation of innovations [28,29]. There are strong relations
between suppliers, customers and producers in the sector in development of innovations [30,31].
Stone et al. [31] state that collaboration can be highly innovative and it can play an important role in
the forest industry innovation efforts. In general the forestry represents a conservative and isolated
field, with limited knowledge transfer, which is not able to invest enough in innovativeness and
innovations [32]. Nevertheless, it appears that forest entrepreneurs face the same realities and react in
the same way as their counterparts in other sectors [33].

According to the National program for the utilization of wood potential in the Slovak Republic [34],
wood processing industry reports insufficient competitiveness on domestic and mainly on foreign
markets. This is caused by a lack of own financial resources for innovations, essentially for small
and medium wood processing companies, and consequently this economic unstable situation causes
complications in preparation and implementation of innovations that would lead to the increased
competitiveness. Most of domestic wood processing thus face difficulties in direct access to foreign
markets and their production is often sold as semi-finished or low value products to subsequently
processing companies. Parobek et al. [35] pointed out that the comparative advantages are changing
with the level of wood products processing and, in particular, they decline with the increasing value
added to the products. Trade specialisation is also influenced by the level of wood processing. While
on the raw material level and the level of semi-finished mechanical wood products with low added
value, such as sawnwood, Slovakia is inter-industry specialised, with the increasing added value
of products its trade turns to be intra-industry specialised. The customers have not changed their
consumption behavior towards wood as a material and therefore it is advisable to maintain the existing
position and implement innovative strategic business models that emphasize wood as a material and
its quality compared to substitute materials [36,37]. These models define the expectations and needs
based on the environmental, as well as other considerations [38] and identify the specific product
characteristics according to the customer requirements. This identification should be an important
impulse for the companies to identify trends and to assume consecutive arrangements, improvements
and innovations for selected products [39] in implementing the quality management systems with
the aim of ensuring a higher efficiency in the whole sector [40]. Therefore, the forest sector must
continually strive to improve or at least to maintain its market performance [41]. Results of the study
by Kaputa et al. [42] also confirm that foreign competition is considered to be the most significant
barrier for the Slovak exporters of wood products followed by the need to invest in promotional
activities and limited access to capital. Moreover, there is an absence of the strategic development of
the overall forest based sector that would provide more effective solutions for the problems arising
from the transformation of the industry structure as well as the problems related to business relations
within the supply chain influenced by a number of above mentioned factors and cyclical changes in
timber prices. Klenk and Wyatt [6] argue that the strategy in the forestry sector should be focused on
knowledge mobilisation that leads to innovations, which entails a level of engagement with partners
that is creative and transformative rather than mainly informative and cooperation. In the long term,
it should create new avenues for innovation in this sector and to all wood and forestry complex.
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The main goal of this paper is to determine the main course of innovations in wood-processing
industry within the forestry-wood chain in Slovakia from the viewpoint of representatives of wood
processing companies using a Q-methodology approach. The emphasis is also put on identification of
differences between the opinions of small individual entrepreneurs and managerial representatives of
larger capital companies. Several studies [24,34,43,44] point out existing differences between these two
categories. Managers rarely examine the underlying decisions necessary for achieving synergy while
assuming that others will make the decisions necessary for achievement of expected synergies. This is
because managers are often compensated based on the size of the company they manage rather than
the wealth created for owners [45]. According to the theory [46], owners seek to maximize their wealth
while managers tend to maximize their own best interests. Bucar et al. [47] argue that it is important to
understand differences between managers and entrepreneurs/owners regarding exporting perceptions.
For example, note that entrepreneurs/owners assume financial, psychic, and social risks and receive
the resulting rewards of monetary and personal satisfaction and independence while managers have
the power to allocate the resources but are not taking the same risks [42,48].

2. Materials and Methods

Methodology applied in this paper is based on Q-methodology, which is an important evaluation
tool for the respondents attitudes towards given issues and successfully combines qualitative as well
as quantitative approach to the research [49]. Q-methodology is effective for obtaining data from
small samples, and it offers respondents a concise and valid way of expressing their viewpoints
with minimal researcher interference and is an efficient tool in research involving the exploration
and comparison of different points of view [50–53]. The procedure of Q sorting is the technical
means whereby data are obtained for factoring [54]. As an independent research tool it was adopted
in many scientific fields, for example in market research, politology, in the field of psychology or
environmental protection [55]. Several studies using Q-methodology were published endoscopic
gastrostomy feeding [56], psychosis [57], political science [54], utilization of public land [58] or in
understanding participant’s perspective in national forest management [59], for mapping stakeholder
perceptions in participatory forest management [60] or incorporating values into community-scale
sustainable forest management plans [61].

Q methodology is primarily an exploratory technique. It cannot prove hypotheses. It can, however,
bring a sense of coherence to research questions that have many, potentially complex and socially
contested answers [62]. The method employs a by-person factor analysis in order to identify groups of
participants who make sense of (and who hence Q ‘sort’) a pool of items in comparable ways. It asks
its participants to decide what is ‘meaningful’ and hence what does (and what does not) have value
and significance from their perspective [63].

Procedures of the application of Q-methodology in this paper can be summarized in several steps:

• Problem definition and development of Q—sample. Based on the Report on Forestry in the Slovak
Republic [30] there were the following nine statements (S1–S9) created by grouping the identified
elements indicating future development in wood-processing industry as follows:

S1 Restructuring of the industry will be related to the closing of wood processing capacities.
S2 Restructuring of the industry will be related to the innovations of processing technologies.
S3 Technology innovations of the industry will relate to the processing of coniferous raw

wood material.
S4 Technology innovations of the industry will relate to the processing of non-coniferous raw

wood material, namely processing of higher quality classes of timber.
S5 From the viewpoint of assortments structure, do you see the future of the industry

depending on the import of raw wood material from abroad.
S6 Development of the industry will be related to the diversification of production towards

higher value products.
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S7 Development of the industry will be related to the diversification of production towards
lower value products (biomass).

S8 Direction of technology development in the industry will be focused on the purchase of
new technologies.

S9 Technologies used in the industry will be innovated only slightly in order to meet the
minimum required by standards.

Q sample was determined on the basis of annually published information by the Ministry of
Agriculture of SR in the Report on the State of Forestry [24,34,43] and these topics represent long-term
discussed challenges in the forestry-wood chain in the Slovak Republic. Based on the review of
available Reports the statements were selected in a way to list problems characteristic for both company
managers and owners.

The statements were proposed on the current trends in reforestation in Slovakia, which lies in the
expansion of beech, oak and other broadleaves stands at the expense of conifers. This development is
related to the effort to increase the forest stands resistance to pests and windstorms. At the same time,
the decreasing volume of coniferous felling causes the problem for the domestic wood processing
industry that is not adapted to the changing patterns and structure of wood deliveries [64,65]. Currently,
the pulp and paper industry as well as producers of wood based panels report sufficient production
capacities to process low quality hardwood timber, however, there is a lack of operations specialized
in processing higher quality classes. On the other hand the vast majority of domestic wood processors
focuses on coniferous sawlogs processing. Therefore, the domestic sawmilling industry needs to
undergo a substantial transformation to reflect to the changing timber supply conditions. Presently,
up to 95% of domestic sawmills focus on softwood [34,66]. The following facts indicate that the
situation in the Slovak woodworking industry is currently associated with a significant transformation.

• Based on this information there were individual quality or cost oriented statements [45,46]
identified and proposed to be associated either with company owners or company managers. It is
assumed that larger companies would have better possibilities to invest into existing technologies
or to expand their production capacities (S2) with possible diversification towards non-coniferous
timber processing (S4) as the present processing capacities are at low level. Similarly, due to the
need to dispose sufficient financial resources, that is not the case for small entrepreneurs [43,44],
larger companies are identified with statements S6 (Development of the industry will be related to
the diversification of production towards higher value products) and S8 (Direction of technology
development in the industry will be focused on the purchase of new technologies). On the other
hand, orientation of innovations in the field of coniferous processing (S3) was assigned to small
company owners as the most of the present mills are mainly represented by small entrepreneurs
and therefore it is not assumed that they would radically change their established production
patterns requiring availability of significant financial resources. This assumption is also a basis
for the statement 9 that does not even suppose continuous innovation but only the orientation
on meeting the required standard requirements (minimum innovations). Statement 5 (From the
viewpoint of assortments structure, do you see the future of the industry depending on the import
of raw wood material from abroad) is formulated with regard to the changing conditions in
wood supplies (increasing share of domestic non-coniferous wood) and is intended for company
owners to consider increase the imports of coniferous raw wood material from abroad in order to
compensate insufficient domestic supply while staying with established processing technologies.
Given that the structure of supplies may change the Statement 1 (Restructuring of the industry
will be related to the closing of wood processing capacities) was formulated to find out whether
such changes can result in shutting down the existing coniferous mills. Another statement
assigned to company owners is the Statement 7 (Development of the industry will be related to
the diversification of production towards lower value products—biomass) assuming that small
entrepreneurs would be motivated to invest at least to production of biomass instead of investing
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to higher value added products. Typology of statements is quality oriented for company managers
and cost oriented for company owners [45,46].selection of P-sample of respondents sorting the
specified statements. For this purposes we contacted professionals in a given field focusing
individually on the owners and individually on the managers of wood processing companies.
According to [62] large numbers of participants are not required for a Q methodological study as it
aims to reveal some of the main viewpoints that are favoured by a particular group of participants.
Following the recommendations of Kallay [49] not to include more than 50 participants, the final
sample size was set to 33 respondent.

• Selection of Q-distribution. This includes the selection of the way for evaluating Q-sample,
determination of the evaluation line ranking values from positive to negative attitude,
and determination of the shape of the “forced” distribution [63] indicating the number of items
that can be assigned to each ranking position as illustrated in Figure 1.

• Research implementation on determined Q-sample. For the purposes of this paper there was a
structured interview used to address 33 respondents representing wood-processing companies,
out of which 19 were representatives of capital companies such as limited companies and
corporations (company managers) and 14 represented small individual entrepreneurs (company
owners). The central task in the interviews was the Q sort, added upon by a number of open
questions to gather qualitative data for interpretation of the factors [54,67]. Individual owners
were represented by small entrepreneurs for whom a lack of own financial resources to support
innovations is typical. This fact leads to the economic instability and difficulties in preparation
and implementation of innovations that would increase competitiveness [43].

• Processing and evaluation of collected data was realized using the PQMethod software [68] and
the interpretation of results was based on the basis of calculated indicators. The total number of
statements that were sorted was 9 (S1–S9). The values of the Q-sort columns ranked from −2 to +2.
The number of statements that could be assigned to individual scale values in our case followed
the pattern 1 2 3 2 1. Calculated intercorrelations among Q-sorts were factor-analysed with
the centroid method and resulting factors were rotated analytically. Finally, after selecting two
relevant factors for which z-scores and factor scores were calculated Q-sort values for statements
sorted by consensus vs. disagreement were obtained and used as a basis for interpretation.
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Figure 1. Shape of the used Q-grid.

3. Results

Factor scores representing integer values based on z-scores were used to reconstruct the Q-sort of
each factor. Resulting factor scores for individual statements are illustrated in Table 1. Based on the
assumed association of statements to a respective group of respondents each statement is classified as
a statement either for company owners (CO) or company manager (CM).



Forests 2017, 8, 210 7 of 13

Table 1. Factor scores generated from Q-methodology testing of different company stakeholders in the
forestry-wood sector in Slovak Republic.

Statements Type
Factors

A B

S1 Restructuring of the industry will be related to the closing of
wood processing capacities. CO −1 −2

S2 Restructuring of the industry will be related to the innovations of
processing technologies. CM 1 2

S3 Technology innovations of the industry will relate to the
processing of coniferous raw wood material. CO 1 1

S4
Technology innovations of the industry will relate to the
processing of non-coniferous raw wood material, namely
processing of higher quality classes of timber.

CM −1 0

S5
From the viewpoint of assortments structure, do you see the
future of the industry depending on the import of raw wood
material from abroad.

CO −2 −1

S6 Development of the industry will be related to the diversification
of production towards higher value products. CM 0 0

S7 Development of the industry will be related to the diversification
of production towards lower value products (biomass). CO 0 0

S8 Direction of technology development in the industry will be
focused on the purchase of new technologies. CM 0 1

S9 Technologies used in the industry will be innovated only slightly
in order to meet the minimum required by standards. CO 2 −1

Distribution of factor scores within each factor were compared with the types of statements in
order to define mutual relations. At the poles of the distribution of factor A there are several statements
related to the attitudes of company managers (item S2 ranked 2, item S8 ranked 1) and for factor B
items related to the attitudes of company owners (item S9 ranked 2, item S3 ranked 1, item S5 ranked
−2, item S1 ranked −1). Q-grids for both factors are illustrated in Figure 2.

Forests 2017, 8, 210    7 of 13 

 

Table 1. Factor scores generated from Q‐methodology testing of different company stakeholders in 

the forestry‐wood sector in Slovak Republic. 

Statements  Type 
Factors

A B

S1  Restructuring of the industry will be related to the closing of wood processing capacities.  CO  −1  −2 

S2  Restructuring of the industry will be related to the innovations of processing technologies.  CM  1  2 

S3 
Technology  innovations  of  the  industry will  relate  to  the  processing  of  coniferous  raw wood 

material. 
CO  1  1 

S4 
Technology innovations of the industry will relate to the processing of non‐coniferous raw wood 

material, namely processing of higher quality classes of timber. 
CM  −1  0 

S5 
From the viewpoint of assortments structure, do you see the future of the industry depending on 

the import of raw wood material from abroad. 
CO  −2  −1 

S6 
Development of the  industry will be related to the diversification of production towards higher 

value products. 
CM  0  0 

S7 
Development of  the  industry will be related  to  the diversification of production  towards  lower 

value products (biomass). 
CO  0  0 

S8 
Direction  of  technology development  in  the  industry will  be  focused  on  the purchase  of  new 

technologies. 
CM  0  1 

S9 
Technologies used in the industry will be innovated only slightly in order to meet the minimum 

required by standards. 
CO  2  −1 

Distribution of factor scores within each factor were compared with the types of statements in 

order  to  define mutual  relations. At  the  poles  of  the  distribution  of  factor A  there  are  several 

statements related to the attitudes of company managers (item S2 ranked 2, item S8 ranked 1) and for 

factor B items related to the attitudes of company owners (item S9 ranked 2, item S3 ranked 1, item 

S5 ranked −2, item S1 ranked −1). Q‐grids for both factors are illustrated in Figure 2. 

 

Figure 2. Q‐grids of differences in statements of company managers and owners. 

Factor A: Company managers 

There is a strong belief, that restructuring of the industry will be related to the innovations of 

processing  technologies  (item  S2  ranked  2)  oriented  to  the  processing  of  coniferous  raw wood 

material  (item S3  ranked 1) with  the  intention  to purchase new  technologies. On  the other hand, 

managers of  larger companies do not  link changes  in  industry  to  the closing of wood processing 

capacities (item S1 ranked −2) and do not suppose increasing share of supplies from imports (item S5 

ranked −1) as well as they are not convinced that innovations will be limited only to the extend to 

meet the basic standard requirements (item S9 ranked −1). Respondents of this group were neutral 

regarding  the  increased  processing  of  non‐coniferous  high  quality  raw  wood  assortments  and 

related technology innovations (S4) and the both statements S6 and S7 assuming innovations related 

to the diversification of production towards either higher or lower added value. 

   

Figure 2. Q-grids of differences in statements of company managers and owners.

Factor A: Company managers

There is a strong belief, that restructuring of the industry will be related to the innovations of
processing technologies (item S2 ranked 2) oriented to the processing of coniferous raw wood material
(item S3 ranked 1) with the intention to purchase new technologies. On the other hand, managers of
larger companies do not link changes in industry to the closing of wood processing capacities (item
S1 ranked −2) and do not suppose increasing share of supplies from imports (item S5 ranked −1) as
well as they are not convinced that innovations will be limited only to the extend to meet the basic
standard requirements (item S9 ranked −1). Respondents of this group were neutral regarding the
increased processing of non-coniferous high quality raw wood assortments and related technology
innovations (S4) and the both statements S6 and S7 assuming innovations related to the diversification
of production towards either higher or lower added value.
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Factor B: Company owners

Company owners tend to suppose that technologies used in the industry will be innovated only
slightly in order to meet the minimum standards requirements (item S9 ranked 2), restructuring of
the industry will be related to the innovations of processing technologies (item S2 ranked 1) and
will be oriented to the processing of coniferous wood (item S3 ranked 1). In contrary, they do not
expect changes in origin of wood supplies (item S5 ranked −2), innovations that would relate to the
processing of non-coniferous raw wood material, (item S4 ranked −1) and they do not anticipate
closure of production capacities (item S1 ranked −1). They have neutral attitude towards production
diversification (S6 and S7) as well as to the purchase of new technologies (S8).

The greatest difference between the factor A and factor B can be seen in statement S9 (Technologies
used in the industry will be innovated only slightly in order to meet the minimum required by
standards). To the future, company managers do not consider that innovations will only take place in
a small extent in order to meet the required standard (factor A; S9 ranked −1) while company owners
represented by small entrepreneurs mostly agree with this option (factor B; S9 ranked 2).

4. Discussion

Generally, Q-methodology is a method used in qualitative surveys and can be effectively employed
as a powerful technique for single case studies of various kinds. It adopts a multiple-participant format
in order to explore highly complex and socially contested concepts and subject matters from the
point of view of the group of participants involved [63]. It can show the particular combinations or
configurations of themes which are preferred by the participant group. Results of this study should
be understand in the context of the research assumptions made. These relate to the subjectivity in
determining the importance of selected Q-sort of statements and defining their theoretical linkages
to companies, development of Q-grid form, selection of factors and sample of respondents. On
the other hand, all examined statements address the key issues relating to the future innovation
activities in wood processing industry in Slovakia that have been closely discussed during the recent
years at different levels from policy makers to individual companies. Therefore, it can be assumed
that the views of selected sample of respondents would correspondent with the general view of
industry representatives.

Based on the presented results it can be supposed that innovations in the wood processing
industry, as a part of forestry-wood chain, will be focused on technology innovations and related
to the processing of coniferous raw wood material. While small company owners will rather be
expecting slight technology innovations ensuring compliance with the existing standards, managers of
larger companies see the future development in restructuring the industry that will be related to the
innovations of processing technologies. Company managers are more oriented to radical innovations
due to the fact that the forestry-wood chain is not well organized in terms of cooperation between
the suppliers and buyers in Slovakia and the wood processing industry is focused on low value
added products. This situation creates opportunities for companies disposing financial resources to
innovation development. Neutral position of managers to statement S4 indicates that in a long term
there is a possibility for the development of investments supporting the processing of non-coniferous
raw wood material as there is an increasing trend in supplies of non-coniferous timber due to the
enhancing area of broadleaved tree species. Oppositely, company owners are essentially focused on
incremental innovations that do not take into consideration these long term facts and are more cost
oriented rather than quality oriented.

The differences between the visions of both groups may follow from the greater interest in
support and implementation of innovations by large companies, especially those with foreign capital
participation, compared to small ones which economic situation does not allow to generate sufficient
financial resources to support innovation activities [44] as well as reflect to the theory that the owners
tend to maximize their wealth while managers tend to maximize their own best interests [46].
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Outdated and worn equipment that does not meet the requirements of modern technology and has
a negative impact on the environment as well as the lack of funds is considered a major cause of this
state [25,44]. Different views of both group of respondents are also supported by findings of Haluza [66]
who states that the situation in the Slovak wood processing working industry is currently associated with
a significant transformation. The need for overall improvement in the sector is also emphasized by the
National program for the utilization of wood potential in the Slovak Republic [43] that states that there is
a lack of own financial sources for innovation support, especially in small and medium wood processing
companies, accompanied by economic instability in the part of enterprises and, at the same time, there is
an absence of long-term strategy of the development of wood processing industry that would provide
more efficient solutions of the present problems resulting in low competitiveness of the industry.

Situation in the forestry chain sector has improved during the recent years and companies seek
for opportunities how to apply for financial support for implementation of innovations [27]. This is
mainly valid for big companies that support mainly technological innovations aimed at purchase of
new technologies. Small companies represented by entrepreneurs, however, perceive new technology
innovations in a more negative way as they, as stated by Šterbová [25,34] are mainly subcontractors
of foreign wood processing and trading companies with weak negotiation power. Due to this reason
the enormous innovations are not typical in this industry segment and changes are usually applied as
moderate changes of applied technologies in order to meet specific requirements of customers.

As presented by Šterborá et al. [25], the best way how to eliminate the identified differences in
attitudes to innovation in forestry-wood chain is to use the existing opportunities, such as for example
availability of financial loans, different supporting programs as well as cooperation with all stakeholders
known as the strategy of partnership that could represent a long-term strategy for this sector. Therefore,
such cooperation can be defined as the common denominator for the innovation development. In this
context, it can be recommended to reinforce the existing cooperation through innovation pathways that
are based on the existing innovation knowledge basis [69], as suggested by Hansen and Nybakk [70].
Similar recommendation aimed at the support of cooperation within vertical cooperation or model
innovation system to stimulate innovation development are presented for example by Fazey et al. [7],
Rametsteiner and Weiss [8], Rametsteiner et al. [71], and Klenk and Wyatt [6].

Our proposal to eliminate differences in orientation of innovations in wood processing industry
within the forestry-wood chain in Slovakia, which is focused on the strategic cooperation, is similar to
some other countries as reported by Klenk and Wyatt [6] who presented the strategy of innovation
development in the sector of the forestry within the model of knowledge coproduction leading
to innovations and solving the problems in this sector. This is in line with the national strategies
concerning the forest-based sector in the EU regions that are based on increasing the appreciation of
domestic wood raw material and on high finalization of processing the wood processed in the territory
of the respective country, oriented to quality instead of cost minimizing. Contrary to this, the problem
of high wood raw material export persists in the regions of Central Europe since it helps to create
active trade balance [72].

5. Conclusions

The Slovak wood processing industry has traditionally been built on the domestic forest resources
and its production capacities adapted to the volume and structure of wood supply. Recent changes
in the composition of wood deliveries will affect the industry in terms of used technologies and will
create the need for innovations.

It is possible to conclude that innovation activities in wood processing industry as a part of
forestry-wood chain in Slovakia will move towards the innovations of processing technologies will
be related to the processing of coniferous raw wood material. Bigger companies will focus on the
purchase of new technologies, while small companies will be oriented on the innovations of the
existing technology with the aim to meet the requirements of the existing standards. This difference
in future orientation of innovations is mainly caused by a lack of financial resources to support
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innovations in small enterprises. One of the possible ways how to eliminate these differences is to
strengthen cooperation among stakeholders and, based on this cooperation, to develop a long-term
innovation strategy for the sector. Such an innovation strategy has to be based on the improved
relations between the forestry and wood processing sector, knowledge and respect of mutual needs
with a view of enhanced utilization of domestic forest resources and increasing added value within
the whole forestry-wood chain at national level.
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