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Abstract. Innovations represent the engine of the business and economic. This is particularly 

relevant to the traditional sectors such as forestry and forest-based industry that are expected to 

play an important role in the future steps oriented towards meeting the sustainable development 

goals. The main aim of this study is to analyse the stakeholders’ perceptions of the innovation 

trends in the forestry and forest-based sectors by using a Q-methodology. This research 

addressed three groups of respondents in Slovakia, whose task was to subjectively assess 

innovative trends in the forestry and forest-based sectors. Based on the results it can be 

concluded that the innovation trend in the forestry and forest-based sectors will be oriented 

towards the technological progress focused on the increasing efficiency of wood processing and 

increasing the usability of waste material as well as the trend of increasing development of 

innovations in the forest recreation services.  

Keywords: innovation; innovation system; innovation trends; forestry and forest-based sectors; 

Q-methodology; stakeholders. 

JEL classification: O31, Q57, M29 

Introduction  

The growth of human population and its economic activities are contributing to the 

utilization of the Earth's natural resources (Kula, 2012). Resources such as water, soil, 

clean air and ecosystem services are essential for our health and quality of life (de Groot 

et al., 2002) but current rates of their harvesting and waste generation deplete them faster 

than they can regenerate (Wackernagel et al., 2002). Forests are strategic source of 

renewable natural resources and play an important role in the creation and protection of 

individual components of the natural environment (FAO, 2019). Forestry and forest-based 

sectors contribute much to the quality of life and sustainable utilization of natural resources 

(Weiss et al., 2011). 

The forestry sector represents one of the most important parts of the European 

bioeconomy and it is expected that the bioeconomy will play an important role in the low 

carbon economy (Scarlat et al., 2015). The bioeconomy concept comprises the production 

of renewable biological resources and their conversion together with the waste streams into 

value added products with the aim to conduct the production and consumption activities in 
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a sustainable way. Some economic sectors, including forestry sector, traditionally use 

biological resources and processes (Parobek et al., 2016). According to Haarich (2017) 

there is a wide array of drivers that encourage European countries and regions to invest in 

the deployment of the bioeconomy. Drivers can be found in the regional resources and 

assets, not only natural but also related to industrial and scientific knowledge, that can be 

put into value through innovative techniques and processes. Within the EU Biodiversity 

Strategy as well as the EU Forestry Strategy the sustainable forestry has been identified as 

one of the EU’s. The forestry sector can make use of new opportunities and take a lead in 

the sustainable development of Europe’s bioeconomy. In the transformation to sustainable 

future forest use the various types of innovations have a prominent role to play (Ludvig et 

al., 2020). 

Therefore, the issue of innovation in this area is becoming more and more important 

and is devoted an increasing attention (Rametsteiner and Weiss, 2006). The issue of 

innovation linked to forest management has been addressed in European countries for more 

than a decade (Jarský, 2014). Primarily, technological issues such as harvesting, extraction 

operations and transport have been studied in detail (Nybakk et al., 2018).  

Current research has identified innovations as a key engine for economic growth, 

competitiveness and employment (Rametsteiner and Weiss, 2006). This is not only relevant 

for high-tech industries but for all sectors and economies, including forestry (OECD, 2018; 

Šálka, 2003; Weiss et al., 2011; Rametsteiner and Weiss, 2006). 

Forestry is often considered as a "Low-tech" declining industry (Weiss et al., 2011; 

Rametsteiner and Weiss, 2006; Nybakk et al., 2018), which invests relatively little into 

research, development and innovation. Forestry is a significant source of income for forest 

owners and for rural people (Sarvašová and Kovalčík, 2010) and innovations have their 

particular position and importance in the forestry and forest-based sectors (Rametsteiner 

and Weiss, 2006; Šálka, 2003). These findings open opportunities for all kind of 

innovations in these sectors. In generally, there are two main categories of innovations 

defined in literature: (i) product and (ii) process innovations (Kubeczko et. al, 2006; Šálka, 
2003). Product innovations are changes in output of an enterprise or organization that could 

be material goods and intangible services. Process innovations are changes of technological 

or organizational processes among the enterprise or organization (Kubeczko et al., 2006). 

Implementation of product and process innovations into forestry and forest-based 

sectors is considered as new opportunity to more efficiently and effectively process the 

wood fibre resources with new technological equipment or processing methods. 

Innovation, therefore, potentially increases the value and use of timber (Hansen, 2010). 

Forestry and forest-based sectors have big potential for adopting new goods and services 

innovations such as changes in wood products or tourism and recreational products (Weiss 

et al., 2011). Nowadays, alternative commercial use of forest land is becoming more 

important, including tourism, recreation and eco-services (Nybakk et. al, 2009). This opens 

space for developing new innovations in forestry for people who lives in rural environment 

(Sarvašová and Kovalčík, 2010; Weidenfeld, 2018) and for increasing of related outdoor 

activities and recreational innovations for tourists (Biernacki and Waldorf, 1981; 

Sarvašová and Kovalčík, 2010; Weidenfeld, 2018). Research across the Europe also shows 

the growing trend in mapping of existing and developing new software solutions in the 

field of forestry (Orazio et al., 2017). These kinds of product innovations in forestry can 

also include various software solutions within the framework of forest management 

(Kumar et al., 2012) as well as the development of applications for the wider public to raise 

awareness about forest ecosystems (Jepson and Ladle, 2015). Process innovations in the 

sector are mainly changes or improvements in wood processing methods (Hovgaard and 
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Hansen, 2004). This type of innovation is the traditional strength of forest sector 

companies, driven by high relative raw material input costs and a commodity or production 

mentality (Hansen et al., 2014). As Hansen et al. (2007) stated there are indications that 

the forestry and forest-based sector enterprises are aware of the positive relationship 

between market orientation and innovativeness.  

Research of innovations in the Slovak forestry and forest-based sectors has focused on 

innovative behavior and implementation of innovations within the forest enterprises 

(Sarvašová and Kovalčík, 2010), forest contractors, and wood processing enterprises 

(Loučanová et al., 2017). Research also addressed the barriers to implementation of 

innovations. Among the main barriers for the development and implementation of 

innovations in Slovak forestry enterprises are the missing cooperation between the state 

administration/research institutions and forestry enterprises (Kovalčík et al., 2012; 
Zaušková et al., 2009), lack of finances, tax load and environmental legislation (Sarvašová 
and Kovalčík, 2010). The same barriers are also perceived by the contractors providing 

services in the forestry (Štěrbová et al., 2016).  
The development of innovations is supported and provided by innovation systems, 

which are made up of a number of different subjects and institutions that include various 

interconnected stakeholders from public and private sectors (Kubeczko et al., 2006). The 

stakeholders represent different levels, sectoral, regional and national level. As Edquist 

and Johnson (1997) point out, innovation systems in relation to innovation fulfil three basic 

functions: (i) reduce uncertainty by providing information (PI); (ii) manage conflicts and 

cooperation (MCC); and (iii) provide incentives (I). 

Given the current state of the forestry and forest-based sectors in Slovakia, innovation 

trends in these sectors shall be oriented at the efficient wood processing, technological 

innovations, new software solutions, innovations services, etc. (Orazio et al., 2017; 

Sarvašová and Lásková, 2009; Štěrbová et al., 2016; Štěrbová and Šálka, 2016, etc.). 
Živojinović and Wolfslehner (2015) and Nijnik et al. (2018) point out a number of 

similarities in the perception of future trends in innovation in forestry and forest -based 

sectors by interested groups in order to more effectively exploit the potential of innovation 

strategies of these sectors. 

An unanswered question remains how innovations in forestry and forest-based sectors 

are perceived by other stakeholders such as the public community as beneficiary of forest 

functions and their services (Sarvašová and Šálka, 2012) and the sector professionals. 

Based on this review, the main aim of this study is to determine the perceptions of 

innovation trends in the forestry and forest-based sectors from the point of view of different 

stakeholder groups by using the Q-method. Stakeholder groups are experts, general public 

and business community. These composition of stakeholders offers an insight into the 

heterogeneity of attitudes on the issue and allows to point out the differences in perception 

of innovation trends in these sectors. 

The rest of the manuscript is organized as follows. First the material and methods is 

analysed. This part is oriented towards definition of Q-sample, selection P-sample and Q-

sorting. Then, the results of the study are presented, including discourses of experts, 

general public and business community. In the last part, trends of innovation in the forestry 

and forest-based sectors are discussed.  

1. Material and Methods 

The paper is methodically based on using Q-method, which is widely used in various 

research fields such as medicine (Cirigliano, 2013; Salloch et al., 2018) policy (Andersen 
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et al., 2018) and many other sectors (Andersen et al., 2018; Dean, 2019). Q-method has 

also been utilised in forestry and forest-based sectors research (Steelman and Maguire, 

1999; Dasgupta, 2005; Loučanová et al., 2017; Walder and Kantelhardt, 2018). Živojinović 
and Wolfslehner (2015) used Q-method interviews to evaluate the perceptions of urban 

forestry stakeholders towards climate change adaptation in the city of Belgrade in Serbia. 

The views of respondents were clustered into three distinct perspectives: (a) ‘management-

oriented perspective’, (b) ‘sceptics’, and (c) ‘general-awareness perspective’. Nijnik et al. 
(2018) applied a Q-method to explore experts' attitudes towards forest related decision-

making and governance in treeline areas to reveal the existing attitudinal divergences. 

This method is an important evaluation tool for the respondents’ attitudes about 
examined issues. As stated by Kállay (2007), Q-methodology is combining qualitative and 

quantitative approaches to research. As it is primary an exploratory technique it is effective 

for obtaining data from small samples and allowing comparison of different points of view 

(Loučanová et al., 2017). It cannot prove hypotheses; however, it is able to generate some 

consistency to research questions with potentially contested answers (Bucar et al., 2003). 

A by-person factor analysis is utilised to select groups of participants who are expected to 

sort a pool of items in comparable ways by asking them to decide what is ‘meaningful’ and 
hence what does (and what does not) have value and significance from their perspective 

(Hisrich et al., 1998). Procedures of the application of Q-methodology in this study are 

summarised as follows. 

 

1.1. Definition of Q – Sample (Statements Identification) 

The Q-sample was defined as a set of the statements on innovation trends in the forestry 

and forest-based sectors in Slovakia. These statements were formulated on the basis of a 

review and analysis of documents presenting the results of innovation-related research and 

studies (Dobšinská et al., 2010; LIDL, 2018; Marušáková, 2009; Sarvašová, 2008; 
Sarvašová and Kovalčík, 2010; Sarvašová et al., 2014; Štěrbová et al., 2016; Štěrbová and 

Šálka, 2016) as well as projects such as the IPOLES project dealing with the principles of 

integration and coordination of innovation, development and environmental policies in 

forestry in the context of sustainable development (Table 1). These resources present and 

capture a number of real-world examples of discourses around the innovation trends in the 

forestry and forest-based sector in Slovakia. Except of this extensive review of the 

academic literature there were pilot interviews carried out with people within the sectors. 

In this way, 165 statements items were structured. The statements were refined into a final 

Q-set of 9 items by removing repetition, duplication and ambiguity, to ensure clarity of 

statements (Perz et al., 2013), so they covered all the trends of innovation in forestry and 

forest-based sectors in Slovakia within the relevant conceptual space and they were not 

biased towards a particular viewpoint. Finally, the statements were edited and reworded to 

ensure that each expressed a distinct perspective on trends of innovation. These statements 

were chosen on the basis of the theory of innovation system (Functions of innovation 

system: I - provide incentives, PI - reduce uncertainty by providing information, MCC - 

manage conflicts and cooperation) and theory of innovations classification into product 

(PT) and process innovations (PS).  

Selected statements reflected the opinions of the 3 groups of respondents representing 

sectoral innovation system: (i) experts from the forestry and forest-based sectors (EX), (ii) 

business community (BC) and (iii) general public (GP).  
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Table 1. Q – sample formulation. 

Statements 

Source of the 

innovation 

trend 

Type 

P- sample 

* 

Type 

innovation/ 

Functions 

of IS ** 

     

S1 

Technological progress will be focused on 

increasing the efficiency of wood 

processing (e.g., increasing the usability of 

waste material). 

Sarvašová et. 
al. 2014, 

IPOLES  

EX PS/I 

S2 

New software solutions will be developed 

within the forestry and forest-based sectors 

(e.g., improvement of game management 

using the satellite technology; creation of 

maps with hiking trails; creation of 

educational apps). 

Orazio et. al. 

2017 Jepson 

and Ladle 2015  

BC PT/PI, I 

S3 

State forest administration and educational 

institutions will organize more events for 

general public with the aim of raising the 

knowledge about importance of forest 

ecosystems. 

Marušáková 
2009, IPOLES  

EX PS/PI 

S4 

In addition to rural development, policy 

programs will also focus on forestry as 

segregated sector, despite of its importance 

to rural policy. 

Dobšinská et al. 
2010, IPOLES  

GP PS/PI, I 

S5 

The highest interest in innovations in 

forestry and forest-based sector enterprises 

will be in the field of forest technology. 

Sarvašová et. 
al. 2014, 

IPOLES  

BC PT 

S6 

Development and implementation of 

innovations and monitoring of innovation 

opportunities will increase the 

competitiveness of forest enterprises. 

Sarvašová et al. 
2014, Štěrbová 
et al. 2016, 

IPOLES  

GP PS/MCC 

S7 

Research and educational institutions will 

regularly organize seminars for forestry and 

forest-based sector enterprises with the aim 

to introduce the possibilities of financial 

support, development and implementation 

of innovations. 

Štěrbová and 
Šálka 2016, 
IPOLES  

GP PS/PI 

S8 

The innovations in forest recreation services 

will increase (e.g., building of new 

educational walkways and bicycle lanes; 

forest pedagogy actions). 

Sarvašová; 
Kovalčík 2010, 
Sarvašová 
2008, IPOLES  

BC PT 

S9 

Increasing of voluntary activities for the 

protection and afforestation of the forest 

ecosystems in the context of Corporate 

social responsibility (CSR) (e.g., part of the 

enterprise's profit goes to reforestation) 

LIDL 2018  

 
EX PS/MCC 

Note: * EX – experts from the field, BC – business community, GP – general public, PT – product innovation, 

PS – process innovation; ** Function related on innovation in statement/ if applicable, I - provide incentives, PI 

- reduce uncertainty by providing information, MCC - manage conflicts and cooperation. 
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Based on the comprehensive analysis of statements each statement was assigned to one 

the proposed groups. Statements S1, S3 and S9 reflected the views of the experts from the 

field. These statements suppose that trends in the innovations in forestry and forest-based 

sectors will be oriented towards process innovations (PS) linked to the idea of circular 

economy (e.g. more efficient use of wooden waste) and to the raising awareness about the 

forest ecosystems and their importance for the people. Such formulation of the statements 

that are focused on the development of process innovations is geared towards the transfer 

of innovations into practice with respect to the trends in the given issue. Although a lack 

of financial resources does not allow investing into new technologies in forestry (Jarský, 
2014), companies are searching opportunities for implementation of innovation in the 

context of corporate social responsibility (CSR) (Dobšinská et al., 2010).  
Statements S4, S6 and S7 reflect the opinions of the general public.  Similarly, as in the 

case of the group of experts, these statements are oriented on process innovations (PS) with 

the emphasis on the role of the information for the development and support of the 

innovativeness in forestry and forest-based sectors. General public perceive the trends in 

innovations in forestry and forest-based sectors mediated through the different types of 

media. As they do not understand the current situation in the sector in details their views 

are rather oriented towards the future development of the role of innovation and 

development of related policies. Information is an opportunity to spread innovation in 

forestry (Štěrbová et al., 2016). However, the existing knowledge base for innovation in 

Slovakia does not represent effective information paths for innovation development and it 

does not provide appropriate advice and guidance for the innovation development. 

Statements S2, S5 and S8, in contrast to the others, represent product innovations (PT) 

and the opinions of respondents representing the business community. The business 

community has a direct impact on the changes in the field of products innovations 

(Kubeczko et al., 2006), adapting to their needs in the marketplace, focusing on sustained 

management based on the principles of CSR. As already mentioned above the technology 

in forestry sector is outdated in Slovakia. Selected technological issues such as harvesting, 

extraction operations and transport are studied in detail by Nybakk et al. (2018). As 

tourisms in Slovakia is underdeveloped, providing recreational services in the forests is a 

great opportunity for entrepreneurs to implement a wide scope of innovation related to the 

forest recreation in synergy with the development of software solutions (Weidenfeld, 

2018). 

 

1.2. Selection P – Sample (Sample of respondents) 

The use of Q-methodology enables respondents to express their viewpoints with 

minimal researcher interference. In the application of Q-methodology, the domain is 

subjectivity and research is performed on small samples (Loučanová et al., 2017). Q-

methodology is less concerned with the ability to generalize the findings from the analysis, 

and it uses smaller, well-selected samples to analyse variability within cases. It also does 

not yield statistically generalizable results. Instead, the results produce an in-depth portrait 

of the typologies of perspectives that prevail in a given situation (Steelman and Maguire, 

1999). Low response rates do not bias Q-methodology because the primary purpose is to 

identify a typology, not to test the typology's proportional distribution within the larger 

population (Valenta and Wigger, 1997). As Bošanský and Fulková (2009) point out, the 

Q-method does not require the minimum number of respondents, their number is not 

decisive and can range from 1–500.  
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The experts from the field (scientific community and education in the field of forestry 

and wood sciences), business representatives (forestry and forest-based industry 

professionals) as well as representatives of general public were identified and contacted 

for the purposes of the determination of P-sample of respondents. For this study the final 

sample size (P-sample of respondents) was set to 75 respondents, out of which 14 were 

representatives of experts from the field of forestry and forest-based industry, 14 

represented actors from the business community, and 47 respondents represented the 

general public. A snowball sampling method was used for the selection of respondents 

from (i) the scientific community and education (experts) and (ii) from the industry. First 

of all, known scientific community representatives were contacted. They provided contacts 

to other experts. According to Biernacki and Waldorf (1981) snowball sampling is a 

qualitative method that has been widely used in sociological research. This method helps 

researcher set up a study sample through referrals made within respondents who share or 

know of others who possess some characteristics that are of research interest. The general 

public respondents were chosen by simple random selection using the publicly available 

list of inhabitants in Slovakia (Zoznam.sk, 2019). 

 

1.3. Q-Sorting (Research Implementation to Determined Sample of Respondents) 

For the purposes of this study there was a structured interview used to address 75 

respondents. The interview was provided in the Slovak language. The interview included 

the selection of the Q-sample evaluation method, the determination of the positive-negative 

value line and the determination of the "forced" distribution (Schmolck, 2017; Watts and 

Stenner, 2005) which gives the number of statements that can be assigned to each position 

as shown in the Figure 1. Respondents were presented with the statements presenting 

innovative trends in the forestry and forest-based sectors. Subsequently, based on their 

perception of these statements they were asked to determine the positive-negative value 

line and use the "forced" distribution pattern (Q-grid). In particular, the following question 

was posed: How will the innovation trends in the forestry and forest-based sectors develop 

in Slovakia?  

 

     

     

     

     

-2 -1 0 +1 +2 

Most disagree    Most agree 
Figure 1. Shape of the used Q-grid (Loučanová et al., 2017) 

1.4. Analysis and Interpretation 

Collected data were analysed by using the PQMethod software (Loučanová et al., 2017; 
Schmolck, 2017; Watts and Stenner, 2005). PQMethod is a statistical program tailored to 

the requirements of Q-studies. Specifically, it allows to enter data (Q-Sorts) the way they 

are collected. It computes intercorrelations among Q-Sorts, which are then factor-analysed 

with the Centroid or, alternatively, PCA method. Resulting factors shall be rotated 

analytically (Varimax) (Loučanová et al., 2017). The interpretation of results was based on 



Template: Full Paper 

the calculated indicators. In total, there were 9 number of sorted statements while the Q-

sort column values ranked from −2 to +2. These statements were assigned to individual 

scale values that followed the following pattern: 1 2 3 2 1. All calculated intercorrelations 

among Q-sorts were factor-analysed with the centroid method and resulting factors were 

rotated analytically. Finally, z-scores and factor scores were calculated for the three 

identified relevant factors and Q-sort values obtained for statements sorted from most 

disagreement to most agreement (Loučanová et al., 2017; Schmolck, 2017; Watts and 

Stenner, 2005). Factor interpretation was based upon a thematic reading of statements and 

their position in the context of all other statements in the final factor arrays. Differences 

between factors were articulated by examining distinguishing statements (statements with 

statistically different factor scores across factor arrays, for α = 0.05). Consensus statements 

(statements that do not distinguish between any of the significant factors) were also 

examined to identify similarities between the factors. 

 

2. Results 

Acquired data were analysed using the PQMethod software. Results in the form of factor 

scores are shown in Table 2. In order to facilitate the interpretation of results an abbreviated 

form of statements was developed. A ‘factor score’ of each statement represents the Z-score 

(normalized weighted average statement score) of respondents defining the given factor 

(Loučanová et al., 2017; Schmolck, 2017). Based on these values there were three Q-grids 

reflecting the differences in respondent statements developed. 

Table 2. Factor scores 

Statements (abbreviated form) Factor scores 

  A B C 

S1 Efficient wood processing +2 +1 −1 

S2 New software −1 -2 0 

S3 Events for general public +1 0 −2 

S4 Focused policy programs −2 +2 −1 

S5 Technological innovations 0 0 0 

S6 Innovations as a source of competitiveness 0 −1 0 

S7 Information and educational seminars. −1 0 +1 

S8 Innovations in forest recreation 0 +1 +2 

S9 Socially responsible innovations   +1 −1 +1 

 

In order to define mutual relations distribution of factor scores within each factor were 

compared with the types of statements. At the poles of the distribution of factor A there 

are several statements related to the attitudes of expert from the field (S1 ranked 2, S3 

ranked 1), for factor B statements related to the attitudes of general public (S4 ranked 2) 

and for factor C statements related to the attitudes of business community (S8 ranked 2). 

Q-grids for all three factors (factor scores) are illustrated in Figure 2. 
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Factor A   Factor B        Factor C 

Figure 2. Q-grids 

 

Table 3 presents the number of members of each stakeholder group who loaded 

significantly for each factor. The study revealed three discourses: Trends of the experts 

from the field, Trends of general public and Trends of business community. 

Table 3. Stakeholders’ loading on each factor 

Stakeholder groups Factor A Factor B Factor C 

Experts from the field 3 −1 2 2 

General public 4 −5 10 -1 3 -1 

Business community 0 4 -1 5 

2.1. Discourse A: Trends perceived by the experts from the field 

This discourse agrees to S1 and disagrees to S4 as “strong” statements. Experts from 

the forestry and forest-based sectors are convinced, that innovations in the field of forestry 

and forest-based sectors will focus mainly on process innovation - efficiency of wood 

processing (S1 +2/1.54), socially responsible innovations (S9 +1/1.24) and organisation of 

events for general public (S3 ranked +1/0.58). On the other hand, this group assumes that 

the separation of forest policy programs from Rural Development Program will be very 

improbable (S4 −2/−1.19). Also, they do not think that there will be new software solutions 
developed (S2 −1/−1.22) and that the state institutions will regularly organize information 

and educational seminars (S7 −1/−0.87). Respondents of this group were neutral regarding 
the technological innovation (S5 0/−0.28), role of innovation as a source of 

competitiveness (S6 0/0.18), and innovations in forest recreation (S8 0/0.02). 

 

2.2. Discourse B: Trends perceived by general public 

This discourse agrees to S4 and disagrees to S2 as “strong” statements. Trends 

perceived most positively by the general public relate to the focused policy programmes 

(S4 ranked +2/1.41), efficiency of wood processing (S1 +1/1.19), and innovations in forest 

recreation services (e.g. building of new educational walkways and bicycle lanes; forest 

pedagogy events) (S8 +1/0.94). On the contrary, respondents in this group perceive as 

unlikely trends those oriented towards the development of new software solutions (S2 

−2/−1.17), development and implementation of innovations that would increase the 
competitiveness of forestry and forest-based sector enterprises (S6 −1/−0.94), and socially 

responsible innovations (S9 −1/−1.11). The following statements are perceived neutrally: 

events for general public (S3 0/−0.27), technological innovations (S5 0/0.27), and 

information and educational seminars (S7 ranked 0/−0.31). 
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2.3. Discourse C: Trends perceived by business community 

This discourse agrees to S8 and disagrees to S3 as “strong” statements. The actors from 
the business community positively perceive the trends in the innovations in forest 

recreation services (S8 +2/1.71), information and educational seminars (S7 +1/0.86), and 

socially responsible innovations (S9 +1/1.02). On the contrary, as the least likely to happen 

are the trends related to the organisation of events for general public (S3 −2/−1.03), 
technological innovations in wood processing (S1 −1/−0.87), and focused policy 

programmes (S4 −1/−0.87). The respondents from business community perceive neutrally 

the following statements: new software solutions (S2 0/−0.11), technological innovations 

(S5 0/−0.64), and the development and implementation of innovations and monitoring of 

innovation opportunities that would increase the competitiveness of forest enterprises (S6 

0/0.10). 

3. Discussion 

The main aim of this study is to analyse stakeholders' perceptions of innovation trends 

in forestry and forest-based sectors using Q-methodology in Slovakia. It aims to point out 

the differences in the perception of innovation trends in these sectors by interested groups 

- experts, business community and general public, and indicate the limitations of 

enterprises to implement innovations defined by the respective stakeholders. Based on the 

presented results it can be expected that the trends of innovation in the forestry and forest-

based sectors will be focused on the increase in efficiency of wood processing and usability 

of waste material (S1), development of innovations in forest recreation services (S8) and 

socially responsible innovations (S9). Each of these trends was perceived at least by two 

examined groups (S1 by A +2/1.54 and B +1/1.19; S8 by B +1/0.94 and C +2/1.71; S9 by 

A +1/1.24 and C +1/1.02).  

Increasing the efficiency of wood processing and usability of waste material is a global 

trend (Paluš, 2015; Paluš et al., 2014; Štěrbová et al., 2016) and within this research it is 

emphasised by the trends perceived by the experts from the field (S1 +2/1.54) as well as 

those of general public (S1 +1/1.19). Wear of machinery and technical equipment in the 

given sector in Slovakia is generally well known (Loučanová et al., 2017; Štěrbová et al., 
2016) and therefore the need for innovation is not only recognized by the experts from the 

field but also by the general public. The business community also recognizes this issue, 

however they do not perceive the innovation trend in this area to be significant (S1 

−1/−0.87) as they are aware of the lack of funding to introduce radical (significant) 

technological innovations. This is because the innovation system fails in providing the 

information about the financing opportunities and financial incentives in the field of 

innovation (Jaroslav Šálka et al., 2006). Similar conclusions have been drawn in the study 

by Loučanová et al. (2017) showing that innovation activities will be related to the 

innovation of existing technologies in order to meet the requirements of existing standards. 

This difference in the future orientation of innovation is mainly due to the lack of financial 

resources to support innovation in small businesses.  

Companies in this sector are willing to invest in innovation only under certain 

conditions, related to risk reduction. For example, forest contracting companies have a 

weak negotiating position with limited scope to meet the conditions that would effectively 

protect them from the possible opportunistic behaviour of forest owners. Huge innovations 

are therefore not common in this sector. Usually, they are represented only by small 

modifications of the technologies used for the specific requirements of each customer or 

due to working conditions (Paluš et al., 2011). It seems therefore obvious that the actors 
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representing business community perceive future innovation trends in forest recreational 

services rather than in process innovations, as process innovations are focused more on 

"mature" sectors (in particular, opportunities are pursued by introducing innovations 

related to reducing production cost) (Kubeczko et al., 2006). The actors representing the 

business community thus perceive positively trends that are linked to meeting the needs of 

customers (demands from the general public) in an efficient and cost-effective way in order 

to meet the organisation's objectives (Kotler, 1995) (S8 +2/1.71). A trend in increasing 

innovation in forest recreational services was also expected by the actors representing the 

general public (S8 +1/0.94). Other related studies have also drawn similar conclusions 

about increasing development of innovations in forest recreation (Loučanová et al., 2014; 

Parobek et al., 2014). Furthermore, the role of consumers must be given a more prominent 

place, as co-creators of the value added to the products. Consumer or user-oriented 

innovation approaches seem promising as innovation strategies (Živojinović  et al., 2020). 

The forestry and forest-based sector enterprises are focused on the product innovations 

(Hansen et al., 2007) and not on the process ones, which are perceived as more likely by 

the experts (S8 0/0.02). Based on the presented results, it can be concluded that innovation 

system is failing in its two basic functions – (i) a lack of information and (ii) lack of 

incentives. 

The innovation trend oriented towards the long-term competitive advantages is 

involved in the statement S9 related to support and promotion of the context of corporate 

social responsibility. This statement was similarly perceived by the respondents of business 

community (S9 +1/1.24) as well as the experts from the field (S9 +1/1.02C). This 

innovative trend extends the basic magic triangle of neoclassical financial theory by a 

fourth dimension of social responsibility (Paluš et al., 2011), which in terms of investment 

decision-making on innovation represents an investment discipline based on 

environmental, social and ethical criteria generating long-term competitive returns and 

positive social impact (State Enterprise Forests of the Slovak Republic, 2017). This is 

perceived as an effective marketing tool in order to distinguish a company from its 

competitors and it is also often used by the companies in the sector (State Enterprise Forests 

of the Slovak Republic, 2017). However, as claimed by Pätäri et al. (2017), CSR should be 

viewed as the complex and context-dependent nature of sustainable forest use in a future 

bioeconomy that cannot be managed at the corporate level, but is dependent on perceptions, 

values, and levels of industry knowledge among stakeholders. 

Forest related decision-making requires a high level of stakeholder competence and 

capacity building. An improved knowledge of experts' attitudes, together with an emphasis 

on increased participation in decision-making, could be of help to policy and practice 

communities in triggering innovative changes locally. Hence, it can be concluded that there 

is a missing management of conflicts and cooperation (Štěrbová et al., 2016).  
Based on the findings it is also possible to state that communication and cooperation 

between the experts from the field and actors from the business community is deficient, 

which is outlined in other studies (e.g. Sarvašová et al., 2010) as well and, again, to point 

out a lack of information and cooperation and conflicts management. It also follows from 

the results that actors from the group of experts from the field perceive the future 

innovation trends especially in technological progress focused on the increase in efficiency 

of wood processing and usability of waste material, which is in line with a global trend 

(Paluš, 2015; Paluš et al., 2014; Štěrbová et al., 2016) and, as well as the fact that the forest 

and forest technology machinery and equipment are obsolete in Slovakia (Paluš et al., 
2015). However, actors representing the business community perceive this trend as 

improbable as they are aware of the lack of financing innovations in technological 
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equipment (Štěrbová et al., 2016). The National program for the Utilization of Wood 

Potential in the Slovak Republic (Ministry of Agriculture of the SR, 2018) calls for the 

financial incentives for innovation support, especially in small and medium companies. 

Actors representing the category of business community also coincide with the negative 

trends in innovations in the field under research, such as the fact, that the policy programs 

will not deal with the development of forestry as a separate component. According to Šálka 
(2004) the exclusive programs of innovation policy only for forestry at the level of the 

Slovak Republic and the European Union are very unrealistic. One of the reasons is an 

increasing trend in policy coherency and raising intersectoral integration (Dobšinská et al., 
2010). In this case all the above-mentioned innovation system functions are absent. 

Despite the fact, that the general public perceives the situation in the forestry and forest-

based sectors differently compared to the experts from the field and actors from business 

community, it can be concluded that the business community representatives are aware of 

the needs of the general public (Loučanová et al., 2014; Parobek et al., 2014) and therefore 

consider the trend of increasing development of innovations in forest recreation services 

as probable. On the contrary, general public may not recognize the challenges of forest and 

forest-based enterprises in perceived trends and, therefore, does not perceive some aspects 

as negative as the enterprises and experts in the field. It follows that there is a fragmentation 

of opinions in the given issue that is caused by different attitudes to the given issue, 

different ways of its perception and often a lack of information about the issue 

(Fazekašová, 2006). It is therefore recommended to strengthen the cooperation by 

involving all stakeholders. Several studies (Hansen et al., 2014; Loučanová et al., 2017; 
Rametsteiner and Weiss, 2006; Štěrbová et al., 2016) also confirm that the best way how 

to eliminate the identified nonconformities in innovation trends in the forestry and forestry-

based sectors is to get joined mutually into informal units assisting each other but, on the 

other hand also to compete at the market.  

Big differences in the perception of innovation trends in the forestry and forest-based 

sectors among stakeholder groups are due to the weak innovation system. In this context, 

it can be recommended to reinforce the existing cooperation through model innovation 

system focusing on its functions: reduction of uncertainties by providing information, 

management of conflicts and cooperation, and the provision of financial and non-financial 

incentives. This may stimulate innovation in the forestry and forest-based sectors. 

The different stakeholder groups perceive the innovation trends in the forestry and 

forest-based sectors quite differently. The perception of innovation trends pointed out 

several weaknesses related to awareness, innovation system in Slovakia, intersectoral 

integration, lack of financial resources as well as some needs such as the support to the 

development of innovation system. The strength of the most perceived trends of 

innovations among all stakeholders is the need for technological progress focused on the 

increase in efficiency of wood processing and usability of waste material, provision of 

forest recreation services. 

Conclusions  

The main aim of this study was to analyse the stakeholders’ perceptions of the 
innovation trends in the forestry and forest-based sectors by using a Q-methodology in 

Slovakia. The identified differences in opinions between surveyed groups of respondents 

follow from their different attitudes to this issue, different ways of its perception and often 

from the lack of information on the issue. It is therefore recommended to improve mutual 

cooperation with the involvement of all stakeholders.  
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Based on the above findings, in particular, the following conclusions can be drawn: 

• the most perceived trends of innovations in the forestry and forest-based 

sectors in Slovakia are related to: 

o the technological progress focused on increasing the efficiency of 

wood processing and increasing the usability of waste material,  

o the provision of forest recreation services, and  

o voluntary activities for the protection and afforestation of the forest 

ecosystems in the context of corporate social responsibility 

• experts and the public perceive innovation in the forestry and forest-based 

sectors in Slovakia through the implementation of process innovation, 

• business community focuses on innovations meeting the needs of customers 

(product innovation) in an efficient and cost-effective way as they are aware 

of the lack of funding to introduce radical technological innovations (process 

innovation), 

• differences in perception of the future orientation of innovation trends is 

mainly due to the lack of financial resources to support innovation, a lack of 

information about the issue and inefficient innovation system in Slovakia, 

• innovation system is deficient and next goals should be focused on increasing 

the efficiency of its functions; 

• in this context, it can be recommended to reinforce the existing cooperation 

through the reduction of uncertainties by providing information, management 

of conflicts, and the provision of financial and non-financial incentives. 

The limits of the study relate to the process of selection of Q-sample as they generalise 

the potential innovation trends in the forestry and forest-based sectors defined by the 

experts. Nowadays, innovation represent the engine of the business that are expected to 

play an important role in the future steps oriented towards meeting the sustainable 

development goals and this represents additional research potential. 
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