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The general concern about environmental problems has developed and risen strongly to the 

surface in recent years. Environmental sustainability, as well as the forest industry, are today's 

topics of broad and current interest. The importance of environmental sustainability has only grown 

in recent years, which has changed the behaviour of consumers and companies, even industries. 

This research investigates how the continuous existence of environmental issues related to 

consumer behaviour and changes in the forest industry are reflected on current wood-sales 

behaviour of the non-industrial private forest owners. The emphasis of this research is two-fold: 

the green consumer behaviour and its influencers are discussed, as well as forest owners’ wood-

sales behaviour and how environmental sustainability effects that, are reflected. Thus, this 

research focuses on Finnish forest owners’ sales behaviour and intentions in the context of 

environmental sustainability. 

The empirical part utilises the results of a survey conducted for forest owners in January 2019 in 

connection with the research. Data is analysed by adapting several statistical methods. However, 

hypotheses are answered using the results of multiple linear and logistic regression analyses. In 

this section, the research describes the connection between forest owners’ socio-demographic 

background variables as well as their environmental consciousness and the importance of the 

forest company’s environmental sustainability in wood-sales decisions. The importance of 

environmental sustainability is investigated by using the sum variables generated from the survey 

claims related mainly to renewable, wood-based products and environmentally friendly forest 

management actions. Environmental consciousness is measured by forest owners’ green 

consumer behaviour and awareness as well as concern towards environmental issues. Thus, the 

effect of forest owners’ greenness in wood-sales behaviour is discussed. Furthermore, the 

research has used the Theory of Planned Behaviour as one of its theoretical frameworks and 

attempt to extend it by incorporating additional construct of ‘Greenness’ in it as antecedents of 

green selling intention. 

Environmental sustainability is seen as an important factor among forest owners. The results 

suggest that the forest owner’s greenness has an impact on the significance of environmental 

sustainability: the greener the forest owner is, the more significant the forest company’s 

environmental sustainability is experienced. An essential finding of this research is that, as the 

forest owner’s age increases the greenness and the importance of environmental sustainability 

similarly increases.   

owners’ wood-sales behaviour  
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Huoli ympäristöongelmista on viime vuosina kasvanut ja aihe on entistä ajankohtaisempi. 

Ympäristövastuu, samoin kuin metsäteollisuus, ovat tämän hetken polttavia aiheita. 

Ympäristövastuun merkitys on vain kasvanut viime vuosina, ja se on muuttanut kuluttajien ja 

yritysten, jopa teollisuudenalojen käyttäytymistä. 

Tässä työssä tutkitaan kuinka kuluttajakäyttäytymiseen kytkeytyvät pinnalla olevat ympäristöasiat 

sekä metsäteollisuuden muutokset heijastuvat yksityismetsänomistajien 

puunmyyntikäyttäytymiseen. Tutkimuksen painotus on kaksiosainen: siinä keskustellaan 

vihreästä kuluttajakäyttäytymisestä ja siihen vaikuttavista tekijöistä, sekä pohditaan 

metsänomistajien puunmyyntikäyttäytymistä ja ympäristövastuun merkitystä siihen. Täten 

tutkimus keskittyy suomalaisten metsänomistajien myyntikäyttäytymiseen ja aikomuksiin 

ympäristövastuun puitteissa. 

Empiirisessä osassa hyödynnetään metsäomistajille tammikuussa 2019 tutkimuksen yhteydessä 

tehdyn kyselyn tuloksia. Tietoa analysoidaan useita tilastollisia menetelmiä soveltaen. 

Hypoteeseihin kuitenkin vastataan käyttämällä usean muuttujan lineaarisia ja logistisia 

regressioanalyysejä. Tässä osassa tutkimus kuvaa metsänomistajien sosiodemografisten 

taustamuuttujien sekä ympäristötietoisuuden ja metsäyhtiön ympäristövastuun merkityksen 

yhteyttä puunmyyntipäätöksissä. Ympäristövastuun merkittävyyttä tutkitaan käyttämällä 

pääasiassa uusiutuviin, puupohjaisiin tuotteisiin ja ympäristöystävällisiin 

metsänhoitotoimenpiteisiin liittyviä kyselyväitteistä luotuja summamuuttujia. Ympäristötietoisuutta 

mitataan metsänomistajien vihreän kuluttajakäyttäytymisen ja ympäristötietoisuuden sekä 

ympäristöasioista johtuvan huolestuneisuuden avulla. Täten myös keskustellaan 

metsänomistajien vihreyden vaikutuksesta puunmyyntikäyttäytymiseen. Lisäksi tutkimuksessa on 

käytetty yhtenä teoreettisena kehyksenä suunnitellun käyttäytymisen teoriaa, ja sitä koetetaan 

laajentaa sisällyttämällä siihen ylimääräinen rakenne, 'Vihreys', vihreän myyntiaikeen edeltäjänä.  

Ympäristövastuu koetaan metsänomistajien keskuudessa tärkeäksi tekijäksi. Tulokset viittaavat 

siihen, että metsänomistajan vihreydellä on vaikutusta ympäristövastuun merkitykseen: mitä 

vihreämpi metsänomistaja on, sitä merkittävämpänä metsäyhtiön ympäristövastuu koetaan. 

Tämän tutkimuksen olennainen havainto on, että metsänomistajan iän noustessa, samalla 

kasvavat vihreys ja ympäristövastuun merkitys.  

metsänomistajien puukauppa-käyttäytymisessä 
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1 INTRODUCTION 

 

Environmental sustainability, as well as the forest industry, are today's topics of broad and current 

interest. The importance of sustainability has only grown in recent years and changed the 

attitudes and behaviour of both consumers and companies, even industries. Similarly, the 

structure of the forest industry has changed due to the worldwide awakening to environmental 

protection, the requirement of corporate responsibility and rapid technological development. That 

has contributed significantly to the use of Finnish forests (Hetemäki, Harstela, Hynynen, 

Ilvesniemi & Uusivuori 2006).  

 

As consumers have become more aware of sustainability issues, they are demanding 

responsibility from companies. Legislation also supports the change. For instance, in autumn 

2018, the EU banned the sale of disposable plastic products by 2021 (European Parliament 

2019). Thus, the replacement of fossil-based materials with renewable resources has been 

currently much discussed. The forest industry is one of the options that is able to provide possible 

solutions as it has created countless innovations, that can replace non-renewable raw materials, 

made from wood. (Finnish Forest Industries Federation 2017a; 2017b; 2019; Stora Enso 2018) 

Thus, rising consumer consciousness of more sustainable products highlights the importance of 

the forest industry in generating sustainable solutions from renewable materials (Pätäri, Tuppura, 

Toppinen, Korhonen 2016). 

 

In enabling the solutions is where the importance of non-industrial private forest (NIPF) owners 

appears. Finnish NIPF owners own around 60 per cent of the forest land in Finland, and they sell 

80 per cent of the domestic wood needed by the industry. There are approximately 620 000 NIPF 

owners in Finland with different values and goals for their forests. Studies have shown that those 

values and goals again influence the decisions they make in the use of their forests. (Luke 2016; 

2019; Hänninen, Karppinen & Leppänen 2011) Those are also affected by the changing world and 

attitudes, for example, sustainable development. Changes in NIPF owner structure and their 

objectives may predict changes, for example, in forest use and wood supply, in other words, their 

wood-sales behaviour, that forest companies need to be prepared. It is also essential for 

companies to be conscious of the issues that influence NIPF owners' wood-sales decisions and 

how strongly environmental sustainability is involved. 
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1.1 Background 

 

Recently much attention has been paid to sustainability and conservation of the environment. 

Megatrends such as climate change, globalization, pollution, and waste management have 

caused great concern for many countries (Frynas 2009). As a result, environmental problems have 

become a significant issue among governments, organizations, and academicians (Chan & Lau 

2000; 2002; Young, Hwang, Mcdonald & Oates 2010). This has led to the trend of environmental 

sustainability, which has brought changes in consumer demands and purchasing behaviour (Paul, 

Modi & Patel 2016; Azeiteiro, Alves, Pinto de Moura, Pardal, Pita, Chuenpagdee & Pierce 2012) 

as consumers have become more aware of environmental issues (Krause 1993; Kalafatis, Pollard, 

East & Tsogas 1999; Kaiser, Wolfing & Fuhrer 1999) and that impact their purchasing habits might 

have on the environment (Krause 1993). Moreover, one of the main focuses of current research 

on the sociology of consumption is green consumer behaviour (Haanpää 2007). 

 

Given the significance of green consumption in promoting environmental sustainability, 

researchers have long tried to perceive the influences and impulses that impact green consumer 

behaviour. (Liu, Segev & Villar 2017). Significant number of studies have shown that increased 

awareness and curiosity in green consumption is anticipated to influence consumers’ purchasing 

decisions (Paul et al. 2016; Azeiteiro et al. 2012). For environmental protection, different types of 

behaviours can be opted and buying green products either services is among one of them 

(Gordon-Wilson & Modi 2015). Consumers' environmental values, beliefs, attitudes, and opinions 

are realized in buying intentions or the buying of green products and services. (Chan 2001; Kim & 

Choi 2005; Moser 2015; Mostafa 2007; Liu et al. 2017). As consumers have begun to show 

concern for the environment and favour environmentally friendly products and services, that 

awareness and concerns about the environment have created environmentally friendly 

consumption, termed ‘green consumerism’ (Moisander 2007). Research on environmentally 

conscious consumers is all the time more important in front of the dominant social emphasis on 

sustainable development. (Häyrinen, Mattila, Berghäll & Toppinen 2016). 

 

With growing interest, companies are aware that they can contribute to sustainable development 

by controlling their operations; increasing economic growth and improving competitiveness while 

guaranteeing environmental protection and promoting social responsibility, including the interests 

of consumers. In this context, more and more companies have absorbed a culture of corporate 

social responsibility (CSR). (European Commission 2014) One kind of the predecessors of CSR 

can be considered a sustainable development, which was a cornerstone of the UN World 
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Commission's ”Our Common Future” report. The Commission abstracted the critical content of the 

report in its resolution: Economic development is not possible without ecological and social 

development. The development again is sustainable when it meets the people's present needs 

without compromising the ability of future generations to meet their own needs. (WCED 1987, 

chapter 2) Several studies have shown that CSR actions of the company influences consumers 

behaviour and decision-making process positively (Rodrigues & Borges 2015; Fatama & Rahman 

2016; Pradhan 2018).  

 

During the last decade the forest sector has faced several challenges in Finland, along with in 

various other countries. Challenges include, among other things, low profitability due to 

oversupply and instability in traditional wood product and paper markets, reforming organisations 

as well as growing concerns over environmental protection. (Häyrinen et al. 2016). Besides, there 

are many interrelated but conflicting megatrends in the use of forests. On the other hand, there is 

a powerful desire to move towards a bio-based economy, using renewable raw materials, mainly 

wood (Häyrinen, Mattila, Berghäll & Toppinen 2015; Finnish Forest Industries Federation 2018). 

This development is partially contributed to the desire to reduce carbon dioxide emissions in order 

to reduce climate change. Then again, there is a want to strengthen attempts to preserve 

biodiversity and to reinforce the dimensional connectivity among biotopes in forests. (Rudnick et 

al. 2012; Häyrinen, et al.2015; Pynnönen, Paloniemi & Hujala 2018) 

 

Increasing interest in green consumption and environmental problems has raised the question of 

whether the worldwide rise in green values is similarly reflected in the NIPF owners developing 

attitudes and values. (Häyrinen et al. 2016) More than a few studies over the years have shown 

that the price has great importance for forest owners to sell wood (Bolkesjø & Baardsen 2002; 

Bolkesjø & Solberg 2003; Toivonen & Rämö 2009; Favada, Karppinen, Kuuluvainen, Mikkola & 

Stavness 2009). However, several recent studies have highlighted that NIPF owners are no longer 

focused on financial benefits when providing raw material for the forest industry, but also more 

appreciate other ecosystem services from forests. (Häyrinen et al. 2016) Thus, the forest is no 

longer seen as just a source of money, but other forms of value creation in forest use are nowadays 

more and more emphasized; recreational, environmentally friendly and spiritual values of forest 

have ever more become part of the present paradigm of sustainable forest management (Richnau, 

Angelstam, Valasiuk, Zahvoyska, Axelsson, Elbakidze, Farley, Jönsson & Soloviy 2013; Häyrinen, 

et al. 2015; Horne 2018).  
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As already mentioned, NIPF owners hold a significant share of the forest resource and therefore 

information on the factors affecting, for example, ownership goals and motives, are indispensable 

for forest industry companies that depend on raw material from non-industrial private forests. 

(Favada et al. 2009) Besides, according to Toivonen and Rämö (2009), the future forest owners 

are likely to differ from existing forest owners in many ways: they are younger, their share of the 

forest is higher, and they no longer have ties to the countryside. These changes may have an 

impact, for example, on the aims of forest ownership and wood-sales behaviour. Future forest 

owners will also take more into account global and local environmental issues in forest-related 

measures and decisions (Rämö, Mäkijärvi, Toivonen & Horne 2009).  

 

The importance of this study is significant and relevant due to changing consumer behaviour as 

well as forest owner base. As described above, consumer behaviour has been changed, and 

environmental issues have become more significant for consumers, and hence it can be assumed 

that the consumer behaviour of NIPF owners has also changed. Therefore, it is vital to recognise 

the current attitudes of NIPF owners towards environmental sustainability and how their possible 

environmental awareness affects their wood-sales behaviour. The significance of this research 

also stems from the prevailing atmosphere and social emphasis, related to both forestry and the 

desire to get rid of fossil-based products. Changes in legislation also highlights the importance of 

the research. The plastic ban, for instance, drive, among other things, manufacturers of plastic 

products to look for solutions in wood-based materials leading to increased demand for renewable 

products. What that mean to NIPF owners and does it affect their sales-behaviour?  

 

The core focus of this research is to study NIPF owner wood-sales behaviour in light of 

environmental sustainability and discover the factors that affect that.  

 

1.2  Research gap 

 

Previous studies conducted related to green consumer behaviour are numerous. Also, NIPF 

owners wood-sales behaviour and purposes of forest ownership has been extensively studied. 

However, even though more attention has been paid to the environmental awareness of 

consumers and the potential for green marketing at the social level (Peattie 2001), sustainable 

consumption of NIPF owners has hardly focused on earlier studies. Such research that would 

investigate environmental awareness of forest owners and the importance of the environmental 

sustainability of a forest company in forest owners’ wood-sales behaviour has not thus far been 
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conducted. Since the research gap can be identified as none of these earlier conducted studies 

focus at the same time to the above-mentioned factors. 

 

Although the influence of NIPF owners' socio-demographic background factors on wood-sales 

decisions has been studied (e.g. Kuuvulainen & Salo 1991; Favada et al. 2009), neither have 

those been taken into account in terms of environmental sustainability. Besides, as the forest 

owner base will experience rejuvenation and those future forest owners will take more into 

account environmental issues in forest-related decisions (Rämö et al. 2009) it is important to take 

age more into account and examine how it affects environmental awareness of forest owners and 

the importance of the environmental sustainability of a forest company in wood-sales behaviour. 

Correspondingly, women have been shown to be more interested in forest-related environmental 

issues (Näsi 2017); thus, also, the effect of gender is wanted to more investigated. Therefore, 

here too, there is a recognizable research gap since the effect of NIPF owners' socio-

demographic background factors, especially age and gender, on the importance of environmental 

sustainability has not been earlier studied. 

 

However, Häyrinen et al. (2016) did discover the lifestyle of health and sustainability of forest 

owners as an indicator of multiple use of forests. They study forest owners’ perceptions of 

sustainability-oriented consumption behaviour and its connection to the meaning of forest. 

According to them “The role of forest owners should also be studied in more depth as general 

consumers of the forest industry's products and services – or in their consumption behaviour 

beyond that in housing or energy markets, for example – as a significant part of the Finnish 

population.” (Häyrinen et al. 2016, 17) This research is not a direct response to their suggestion, 

but it has similar elements. Therefore, this research contributes to the previous studies by 

studying the potential green consumption behaviour and attitudes of NIPF owners and those 

impacts on wood-sales behaviour and decision making. The research gap is also fulfilled by 

studying NIPF owners’ behaviour trough the Theory of Planned Behaviour (TPB) as it was not 

found to be use in NIPF owners’ related studies.  

 

As a result, this research can provide new information on forest owners, their behaviour and the 

importance of environmental sustainability and the meaning of intention in wood-sales behaviour.  
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1.3 Theoretical framework 

 

In this research, buying behaviour is equated with selling behaviour. To describe consumer 

behaviour and factors that are influencing that behaviour explained mainly by Kotler and 

Armstrong (2018), Fishbein and Ajzen (1975) and Ajzen (1985; 1991; 2002). These theorists 

mentioned above are the primary sources for theoretical information throughout this research. 

When the green consumer term is opened, several theories and sources have been used. 

However, the primary source can be read Peattie (1995; 2011) and Elkington and Hailes (1988) 

complemented by, for instance, Roberts (1996) and Straughan and Roberts (1999). Hänninen et 

al. (2011), Rämö et al. (2009) as well as Toivonen and Rämö (2009), has been used as the main 

material for profiling Finnish NIPF owners. Besides, several other sources have been used to 

observed NIPF owners’ sales behaviour, forest meaning, and values. 

 

Previous literature suggests that demographic and especially psychographic variables affect to 

the green consumer behaviour (Mostafa 2007; Leonidou & Leonidou 2011; Paul et al. 2016). In 

this research, NIPF owners’ demographic and psychographic variables are believed to affect the 

making of a sales decision in the context of environmental sustainability.  

 

As NIPF owners’ selling behaviour and intentions in the context of environmental sustainability as 

well as issues that affect those are wanted to investigate, Ajzen’s (1985) TPB is used. It is a widely 

used theory to study the motivation of individuals’ intention and behaviour, and it is one the most 

popular theoretical framework to explain determinants and antecedents of buying intention. (Ajzen 

1985; 1991; 2002) TPB is also a popular and practical tool for green consumption research (Han, 

Hsu & Sheu 2010; Kumar 2012; Judge, Warren-Myers & Paladino 2019). Hence, this theoretical 

framework was as well adopted in this research.  

 

Besides, there have been studies where the TPB model have used to examine the motivation of 

purchase intention for green consumption by also taking into account the impacts of environmental 

concerns and environmental knowledge (Kumar 2012; Chen & Tung 2014; Maichum, Parichatnon 

& Peng 2016). Those have been found to be important factors influencing the buying decision for 

green products and services (Paul et al. 2016; Yadav & Pathak 2016). For example, environmental 

concern is a straight predictor of specific environmental behaviour that is assessed by consumers' 

attitudes to a particular action (Gilg, Barr & Ford 2005). Therefore, those can have a strong impact 

on purchase intention and may predict green consumption behaviour. (Scott & Vigar-Ellis 2014; 
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Diamantopoulos, Schlegelmilch, Sinkovics & Bohlen 2003). For these reasons, in this research, it 

has been merged these two factors (environmental concerns and environmental knowledge, later 

called “Greenness of a NIPF owner”) to the TPB model theoretical framework as antecedent of 

intention to sell to an environmentally friendly forest company.  

 

Hence, considering the growing interest in environmental sustainability on the market, this 

research aims to demonstrate how forest companies’ environmental sustainability influences NIPF 

owners’ wood-sales decisions in the context of the Finnish forest industry. Further, the impact of 

demographic factors and greenness on the importance of environmental sustainability is also 

being studied. Thus, the investigation will draw conclusions based on several theories from 

previous literature. TPB is utilized to assess the relationship between NIPF owner’s greenness, 

wood-sales intention and determinants of that intention. Previous literature on consumer 

behaviour, green consumer as well as green consumer behaviour is used as a basis for the 

theoretical framework of this research. Examining the NIPF owners is also relevant in order to 

understand their sales behaviour and values related to their forest ownership. By getting 

acquainted with green consumers and their consumer behaviour as well as the factors affecting 

them it can be trying to understand NIPF owners’ wood-sales behaviour and decisions as well as 

their intentions in the context of environmental sustainability and greenness. (Figure 1) 

   

 

Figure 1. Previous literature and theory used in the research 
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1.4 Research objectives, questions, and limitations 

 

The research intends to investigate the importance of environmental sustainability actions and 

renewable products made of wood for NIPF owners when choosing a wood trading partner. In 

addition, it is wanted to find out what other things affect the decision to cooperate and whether the 

NIPF owners’ other green behaviour habits and attitudes are essential. The interest of the study 

originated from the mandator, Stora Enso Wood Supply Finland (WSF). From the research, it is 

wanted to recognize especially the importance of renewable products for NIPF owners and their 

wood-sales behaviour. From the socio-demographic background variables, NIPF owners’ age 

was, in particular, the one to which attention was drawn since the structure of forest owners is 

changing and being rejuvenated. As an older group of NIPF owners retreat, the younger 

generation will be the wood-sellers of the future, and that is why it is crucial to study them and 

their behaviour. Earlier studies have also shown that young people are more interested in 

sustainable development. (Hänninen et al. 2011; Toivonen & Rämö 2009; Rämö et al. 2009) 

Similarly, it also wanted to pay attention to gender as women have been shown to be more 

interested in environmental issues (Näsi 2017; Diamantopoulos et al. 2003). The research 

questions and related sub-questions are presented. 

 

Research questions:  

RQ:  What is the role of environmental sustainability in NIPF owners’ wood-sales 

behaviour? 

sRQ1: How does the NIPF owner’s background and greenness affect the importance of 

environmental sustainability? 

sRQ2: What affects the intention to sell wood to environmentally friendly forest company? 

 

There have been made some limitations and exclusions in this research. To clarify the research 

questions mentioned and gain primary quantitative data, an internet survey was conducted 

utilizing Stora Enso WSF’s customer relationship management (CRM). The survey was sent to 

Finnish NIPF owners, whose e-mail was in the CRM system. Thus, the country in which the 

research is conducted is Finland. One limitation is that this research is focusing on Finnish forest 

owners, and this makes results not applicable to other countries. Additional, as the studied NIPF 

owners are from the CRM system by Stora Enso WSF, the results cannot be generalized to all 

Finnish NIPF owners.  
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For Stora Enso WSF responsibility stand for harmonization of ecological, economic and social 

dimensions. Ecological responsibility is strongly reflected in their activities, but all dimensions are 

visible and vital. (Stora Enso WSF 2019) In this research, ecological part is referred to as 

environmental sustainability. Thus, here the sustainability is dealt with only from an environmental 

point of view and, for example, social sustainability is omitted. The studied theories are also limited 

to environmental sustainability. 

 

In this research, TPB extends only to the intention and the behaviour itself is hardly taken into 

account in the analyses. However, straight questions about the behaviour and those results are 

used in descriptive and discussion parts. 

 

1.5 Definitions and key concepts 

   

Green consumer behaviour refers to behaviour that minimises environmental harm by 

diminishing, for example, energy use, reducing waste or abstaining from buying goods that are 

dangerous for the environment (Steg & Vlek 2009; Kollmuss & Agyeman 2002). The increase in 

green behaviour is influenced by overall consciousness about environmental and sustainability 

issues, improved environmental consciousness and principally the availability of green options. 

The grown environmental awareness has influenced consumer behaviour, specifically on green 

purchase intention. (Khare 2015)  

 

Environmental knowledge and concern together with green consumer behaviour and attitudes, 

are also later in the research referred to as “Greenness of a NIPF owner” or greenness. 

Furthermore, in this research, sales behaviour is parallelized with buying behaviour. 

 

As a result of growing concerns about global warming, diminishing natural resources, pollution 

and waste overflow have led to the development of green products. Green products have less 

environmental impact, and they are less harmful to human health than non-green products. 

(Srivastava 2007) Consumers have become favour environmentally friendly products and 

services (Moisander 2007). In the discussion part of this research, green products refer to 

renewable products made of a tree and produced by forest companies. Renewable products 

include, among other things, packaging materials, biocomposites products such as utensils and 

textiles that replace products using fossil-based raw materials (Stora Enso WSF 2019). 
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NIPF owners are forest owners who own a property (forest) that includes land available for 

forestry at the beginning of a calendar year. A forest owner is a natural person or a group, 

community or joint venture within the meaning of the Income Tax Act (1535/1992). In the case of 

a jointly owned or controlled forest, the spouses are considered to be the forest owner. (Finlex 

1998) Although NIPF owners sell wood to forest companies, in this research, they are classified 

as consumers since, for example, Stora Enso WSF (2019) defines them as their customers. 

Moreover, there are evidences that NIPF owners behave in wood-sales situations like classical 

customers (Ollonqvist & Heikkinen 1995). 

 

In business, sustainability has generally had three components: economic, social, and 

environmental. In this research, it is focused on environmental sustainability that refers to the 

consumption of resources without injuring the natural environment. (Peattie 2001; Constanza, Daly 

& Bartholomew 1991) Environmental sustainability in this research refers to, among other things, 

environmental sustainability actions that support biodiversity in the forests. Those actions are 

for instance voluntary forest protection programs, certification, increasing rotten wood (retention 

trees) in forest management as well as responsible use of materials such as precise use of trees, 

recycling and reuse of materials. Also, those green products ergo renewable wood-based products 

manufactured by forest companies, with which the company pursues to replace non-renewable 

fossil-based materials are counted to environmental sustainability. (Stora Enso WSF 2019)  

 

In this research, environmental sustainability is used interchangeably to widely studied CSR as an 

inducement for green consumer behaviour. Here environmental sustainability refers to the 

environmental aspect of CSR. Later in this research, CSR actions are divided into two: 

environmental sustainability actions and renewable products. 

 

1.6 Research structure  

 

This research is constructed from six main chapters. After this introduction chapter, consumer 

behaviour theories used in the research are presented. The theory continues with the literature 

review which will present the previously made researches related to the theoretical background 

subjects, numerous directly as well as indirectly related studies that can be discovered agreeing 

with this research’s objectives. For example, themes related to green consumer behaviour, green 

consumers and CSR and then again topics connected to NIPF owners, their wood-sales behaviour 

and for instance NIPF owners’ attitudes and values presented valuable points of view towards 
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conducting this research. Numerous green consumer behaviour studies were also conducted by 

utilizing TPB and among others integrating environmental awareness on it. Research hypotheses 

are derived from these theoretical and literature review findings. 

 

After the literature review, the research methodology is presented in chapter four which describes 

research quantitative methods and design, data collection and survey form, as well as data 

analysis methods and tools. The data used in analysis is already being explored at this point a 

little. The empirical findings of the fifth chapter first introduce the related descriptive statistics. The 

descriptive part of this research is extensive, as it gives an overview of the respondents' attitudes 

and opinions, which are important for later in the discussion. The hypotheses are then tested 

together with the theoretical framework. The empirical discoveries are then summarized, and after 

that, the hypothesis tests are presented in summary figure 14 in the conclusion part. 

 

In the closing chapter, conclusions, the research questions are answered by addressing the 

empirical findings in the context of the theoretical discoveries and suggesting arguments for the 

discovered results based on previous research and theories presented. The conclusions chapter 

will as well abstract the findings and offer through the combination of theoretical and empirical 

findings; the theoretical contributions as well as practical implications, consider the reliability and 

validity of the research, and finally suggest future research proposals.  
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2 CONSUMER BEHAVIOUR 

 

This research’s one of the goals is to gain a deeper understanding of green consumer behaviour, 

although since it is based on usual consumer behaviour, it is significant to understand the overall 

picture. Also, not all NIPF owners are green, so the usual consumer behaviour is significant to 

perceive.  As a framework of the thesis is based on TPB, it is also necessary to recognise some 

about the history of consumer behaviour research, former models as well as models of the time. 

 

Consumer behaviour is the study in what manner individuals, groups as well as organizations 

choice, buy, use and dispose of commodities, services, experiences or ideas to please their needs 

and wants. (Kotler & Keller 2016, 179, 194) Hence, consumer behaviour is the total of consumer’s 

attitudes, preferences, intentions, and decisions regarding the behaviour when she/he buys a 

product or service. (Kotler & Armstrong 2018, 668) It is significant for the companies to understand 

consumers behaviour and how consumers choose their products and services as this offers for 

the companies a competitive advantage over their competitors in a number of different aspects. 

For example, with the help of knowledge about consumer behaviour, companies can set their 

strategies to offer the right products and services to the right customers reflecting their needs and 

wants effectually. (Kotler & Keller 2016, 179, 194) 

 

In this research consumer behaviour is examined as NIPF owners’ sales behaviour, and thus one 

element is added to Kotler’s and Keller’s (2016) description of consumer behaviour: sell. It is 

acceptable to equate these concepts, consumer behaviour, and sales behaviour, for the reason 

that for example, Stora Enso WSF defines NIPF owners as their customers. Also, as already 

described, there are evidences that NIPF owners act in wood-sales situations like classical 

customers (Ollonqvist & Heikkinen 1995). 

 

2.1 Consumer behaviour theories overall 

 

Several scholars and authors have defined the concept of consumer behaviour. Walters (1974, 

6) defines consumer behaviour as particular types of human actions, specifically those which are 

related to the purchase of products and services from businesses.  According to Walters (1974, 

7), consumer behaviour is a process where individuals decide what, when, where, how, and from 

whom to buy goods and services. Solomons’ (1995) definition is perhaps the most widely used. 

According to him, it is the study “of the processes involved when individuals or groups select, 
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purchase, use, or dispose of products, services, ideas, or experiences to satisfy needs and 

desires”.   

 

Consumer behaviour refers to all the actions of the consumer in seeking information, evaluating, 

buying, consuming and disposing of products and services that she/he supposes to satisfy her/his 

needs. However, despite great efforts to learn and understand consumer behaviour, it is very 

problematic to identify the precise reasons why a consumer purchases and prefers one product 

or service and not the other one. This is due to that consumers sometimes make purchasing 

decisions, which they are not even aware of, based on their emotional beliefs. (Kotler & Armstrong 

2018, 158) Models of Consumer Behaviour or Decision-Making have evolved over the last 50 

years and include research into various economic and psychological fields (Milner & Rosenstreich 

2013). Those models have been created to understand the relationships between different factors 

and their impact on the final purchase decision (Swarbrooke & Horner 2006, 41-42). 

 

According to Howard (1989, 110), there are many models for consumer purchasing and decision 

making, and each model has its strengths. Anderson’s model of consumer decision-making 

process can be regarded as the first significant theory of consumer behaviour. Followed by 

Nicosia’s theory which consisted of mass communication, consumer information retrieval, choice, 

and consumption. (Antonides & van Raaij 1998, 8-9) Nicosia’s model focuses on the relationship 

between the firm and its potential consumers, and it is credited as the first comprehensive model 

of buyer behaviour (Milner & Rosenstreich 2013). One of the most widely accepted models of the 

purchasing process in consumer behaviour literature is the Engel Kollat Blackwell Model of 

Consumer Behaviour (EKB-model) (Darley, Blankson & Luethge 2010). Over several decades 

the authors have published new works on the basis of the model. The strength of the EKB model 

is its generality, which makes it applicable to a wide variety of situations (Howard 1989, 110-117). 

 

The theory published by Howard and Sheth (1969) was an important step in the research of 

consumer behaviour as it succeeded in summarise earlier research and created a hint of new 

research. Theory divided the purchasing behaviour model into four fields: source of information, 

information observation, learning, and outcome. (Antonides & van Raaij 1998, 8-9) Howard and 

Sheth model notice not only that attitude impacts purchase but also that intention is a moderating 

variable (Hunt and Pappas 1972). Howard and Sheth model has been seen as the most 

comprehensive and acceptable model of consumer behaviour (Jackson 2005). 
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2.2 The Theory of Planned Behaviour 

 

Theory of Planned Behaviour (TPB) by Ajzen (1985) is an extension of Fishbein’s and Ajzen’s (1975) 

pioneering work, Theory of Reasoned Action (TRA) which is one of the most widely applied theories 

of social behaviour. TRA focuses on the motivations of individuals, which are factors that influence 

a particular behaviour, highlighting the relations between attitudes, subjective norms and behaviour. 

It is suggested that the behaviour of individuals is guided by their intention to act, and it is the main 

predictor of whether or not they complete that behaviour. Individuals’ attitude to that behaviour as 

well as subjective norms influences the intention. (Ajzen and Fishbein 1980, 6-8). Several studies 

have applied the theory of TRA in a wide variety of different contexts to comprehend behaviours as 

different as family planning, dieting, voting, giving up alcohol and for example choice of transport 

mode (Ajzen 1991). It has similarly been widely used to apprehend and to predict consumer 

behaviour (Ajzen & Fishbein 1980, 153) and green behaviour (Liu et al. 2017).   

 

One of the main limitations of this model is that TRA is specifically designed to investigate the 

behavioural intention and not the target behaviour. Ajzen (1991) noticed that the capability of 

intentions to explain behaviour efficiently depends on the degree where individuals have essential 

control over the behaviour. Hence, both intentions and ability define whether one will participate 

in a certain behaviour, while the latter is involved in the presence or absence of facilitators and 

impediments to behavioural achievement. In 1985 Ajzen developed the extension of the TRA 

model and introduced the TPB which links an individual’s beliefs and behaviour (more in the next 

chapter). The TRA and TPB are theories that are established and reviewed by many researchers 

(e.g. Jackson 2005; Kalafatis et al.1999). Both theories are trying to set the buying decision 

process within a context of reasonable decision-making depend on values, observations and 

attitudes by demonstrating an individual's control of the purchase decision. 

 

Ergo, the TPB is an extension of the TRA, particularly in situations where actions are not under 

volitional control. The specific change of the model was to include a new variable, called perceived 

behavioural control (PBC) as an accessory indicator of intention and action. PBC plays an vital 

part in the TPB. According to the TPB attitude toward behaviour, subjective norms and PBC, 

together form an individual's behavioural intentions which in turn influence the behaviour (Figure 

2). (Ajzen 1985; Ajzen & Madden 1986, Ajzen 1991; Ajzen 2002) 
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Figure 2. Theory of Planned Behaviour (Adapted from Ajzen 1991, 182)  

 

The TPB offers a useful conceptual framework for dealing with the complexity of human social 

behaviour. The theory contains some key concepts in the social and behavioural sciences and 

defines these concepts in a way that allows the prediction of particular behaviours in certain 

contexts. Attitudes toward the behaviour, subjective norms with respect to the behaviour, and 

PBC are generally found to predict behavioural intentions with a high accuracy. (Ajzen 1991) TPB 

is one of the most commonly studied models among social psychologists for predicting 

behavioural intentions (Fielding, McDonald & Louis 2008) and it is praised as the best model for 

predicting those (Yadav & Pathak 2016).  

 

2.2.1 Intention for the action 

 

In the TPB, as well as in TRA, an essential factor is the intention of the individuals to do a specific 

behaviour. Intentions are expected to capture the motivational factors that impact the behaviour, 

as those are indications of how hard people are eager to try or how much of an effort they are 

planning to use to perform the desired behaviour. The stronger the intention is to engage in a 

behaviour, the more likely it ought to be its performance. (Ajzen 1991) The theory proposes that 

the level of "intention" shown by an individual is the best predictor of the behaviour (Faiers, Cook 

& Neame 2007). 

 

According to Ajzen (1991), a behavioural intention is able to find expression in behaviour only if 

the behaviour is under volitional control. While some behaviours may fulfil this requirement fairly 

well, most will depend as a minimum to some degree on nonmotivational factors such as the 

availability of the necessary opportunities and resources like time and money. These factors 

represent the real control over the behaviour of people. Therefore, keeping the intention constant 

the degree of success in accomplishing that intention depends on the strength of a person’s belief 
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in their capability to accomplish that behaviour. Someone self-assured that she/he can carry out 

a specific activity is more likely to succeed than someone who suspects her/his ability to do it. 

Thus, behavioural achievement depends together on motivation (intention) and ability 

(behavioural control). (Ajzen 1985; 1991) 

 

Evidence of the relationship between intentions and actions has been gathered from many 

different types of behaviours, and much of the work has been done within the framework (e.g., 

Ajzen 1988; Ajzen & Fishbein 1980). It is found that when behaviours do not cause serious control 

problems, they can be predicted from intentions with remarkable exactness. (Ajzen 1991) For 

example, persons with more robust intentions to make green purchases were more probably to 

do so (Chan & Lau 2000).  

 

2.2.2 Determinants of intention 

 

The TPB assumes three conceptually independent determinants of intention; attitudes, subjective 

norms, and PBC. Attitude toward behaviour alludes to the degree to which an individual has a 

favourable or unfavourable assessment of the behaviour (Ajzen 1991). According to the theory, 

beliefs and assessments about the outcome lead to an attitude toward the given behaviour.  The 

more favourable the attitude to the individual’s behaviour, the more likely a person will be to 

perform a particular behaviour. A person tends to have a favourable attitude when the results are 

evaluated positively. Therefore she/he is likely to engage in such behaviour. (Ajzen & Fishbein 

1980, 6-9; Ajzen 1991; Han et al. 2010) According to TPB, an individual's attitude usually affects 

a person's behaviour, but it is mediated by intention (Ajzen & Fishbein 1980, 8; Ajzen 1991). 

Hence, an individual's favourable attitude to the brand causes the purchase intention, mediating 

a positive intention results in buying the product or service, while the negative intention reduces 

the purchasing potential (Punyatoya 2015).  

 

The second antecedent of intention is the subjective norm which is specified as “perceived social 

pressure to perform or not perform the behaviour” (Ajzen 1991). It is an individual belief about 

what other people who are important to her or him think of the specific behaviour (Ajzen & Fishbein 

1980, 6-9). For example, if a person believes that people who are important to her or him, for 

example, accept the behaviour they are more likely to intend to perform that behaviour (Conner 

& Armitage 2006). Numerous studies have testified that the subjective norm is a significant 

determinant of intention to purchase green products (Paul et al. 2016) and for instance, green 
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hotel visit intention (Chen & Tung 2014). Consumers are now more aware of environmental issues 

(Kalafatis et al. 1999), and the social impact ongoing green leads to a growing trend towards 

green products and increasing green consumer behaviour (Peattie 2001). 

 

The third predictor is the PBC which refers to the perceived ease or difficulty of an individual in 

performing a particular behaviour (Ajzen 1991). Ajzen argues (1985, 1991) that PBC can be 

regarded as an indicator of actual behaviour control. This requires that the individual’s perceptions 

of control are not misled; PBC is to be expected to show actual behaviour control. Those with 

higher control over themselves have a stronger intention to perform a specific behaviour. Certain 

behaviour may occur when an individual has both the ability and the motivation to perform that 

behaviour than when the individual has only one or neither factors. According to the TPB model, 

it is necessary to develop behavioural control to create intention.  Ajzen and Madden (1986) tested 

TBP and noticed that it made it possible to predict a more accurate prediction of intentions and 

goal accomplishment than TRA. In their experiments, PBC remarkably increased the predictability 

of intentions.   

 

Ajzen (1991, 188) stated that “As a general rule, the more favourable the attitude and subjective 

norm with respect to a behavior, and the greater the perceived behavioral control, the stronger 

should be an individual’s intention to perform the behaviour under consideration.” The 

comparative importance of attitude, subjective norm and PBC in the intention’s prediction is 

expected to vary in behaviours and situations. Hence, in some situations, only attitudes have an 

essential impact on intentions, in others that attitudes and perceived behavioural control are 

adequate to account for intentions, and in still others that all three predictors make independent 

contributions. (Ajzen 1991, 188) 

 

It is also suggested that the TPB framework can be deepened and broadened by adding new 

constructs or variables in it (Ajzen 1991). For example, environmental concern and knowledge 

have been added as additional constructs to extend the TPB (e.g. Yadav & Pathak 2016; Maichum 

et al. 2016; Chen and Tung 2014; Han, Hsu & Sheu 2010). Besides, product knowledge has also 

acted as a supplement in TPB (e.g. Liu et al. 2017), where the product knowledge improved the 

predictive power of the model. Product knowledge is one of the probably influential variables that 

affects all stages of the consumer decision-making process, and thus, a loss of proper product 

knowledge can be a major barrier to green consumption. (Liu et al. 2017). TPB and TRA are one 

of the most commonly used models in the literature to study pro-environmental behaviour (Liu et 

al. 2017). Model applications for what is frequently referred to as environmentally important 
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behaviour (Stern 2000) contain attempts to use it to understand or predict recycling behaviours, 

food choice, choice of travel manner, water and energy consumption and ethical investment (Liu 

et al. 2017). 

 

2.3 Characteristics affecting consumers behaviour 

 

Consumers differ in many ways: they are different ages and from different countries, represent 

different sexes, have different education levels and incomes as well as do and values different 

things. Consumers' purchasing behaviour is influenced by both external stimuli and internal 

personal factors. (Kotler & Armstrong 2018, 158-159) According to Kotler and Armstrong (2018, 

158-159), the consumer behaviour model consists of three blocks (Figure 3). From the figure can 

be noticed that “The environment”, which includes marketing and other stimuli, enters the 

consumer’s “Black box” and that produces certain action “Buyer responses”.   

 

 

Figure 3. The Model of consumer behaviour (Adapted from Kotler & Armstrong 2018, 159) 

 

Consumer’s characteristics affect how she or he observes and reacts to the stimuli. In this chapter, 

it is concentrated on consumer characteristics. The characteristics include cultural, social, 

personal and psychological factors (Figure 4). (Kotler & Armstrong 2018, 158-159) 
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Figure 4. Factors influencing consumer behaviour (Adapted from Kotler & Armstrong 2018, 159) 

 

Cultural factors: The surrounding culture has a significant impact on consumer behaviour, and 

it is the most basic reason for an individual’s wants and behaviour. In consumer behaviour context, 

culture refers to the basic values of the society, perceptions, desires and behavioural models that 

a member of the community assumes from his family, friends and other institutions of the 

community. In consumer behaviour context, consumer culture, subculture and social class are 

important factors. (Kotler & Armstrong 2018, 159) 

 

Social factors: The behaviour of consumers is also affected by social factors. Social factors are, 

for example, different reference groups, the family, and the social roles and status of the individual. 

Family is a strong influencer on individual consumer behaviour. An in society it is the most 

important consumer buying organization. (Kotler & Armstrong 2018, 162, 164) 

 

Personal factors: The consumer's characteristics, such as age and life-cycle stage, occupation, 

economic situation, personality, lifestyle, and self-concept, affect her/his consumer behaviour. 

Preferences and needs vary, for instance, with age. Age effects, for example, the choice of 

shopping places and the attitude towards companies marketing activities. In addition to an 

individual’s age, a person's buying behaviour is influenced by the stage of the family’s life cycle, 

which affects, among other things, income levels and interests. Consumer’s profession has a 

great impact on an individual’s purchasing behaviour. The profession also has an impact on a 

person’s income level, which in turn has a lot to do with purchasing behaviour. The individual's 

personality, on the other hand, influences buying behaviour. People buy products whose brand 

personality matches their personality. Personality is often described in terms, such as self-

confidence, independence, dominance, sociability, and adaptability. (Kotler & Armstrong 2018, 

167-168)   
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Psychological factors: Major psychological factors that influence consumer behaviour include 

motivation, perception, learning, and beliefs and attitudes. Motivation is the basic force that makes 

people act. People have two kinds of needs, biological and psychological. Biological needs, such 

as the need to get oxygen and heat, to eat and drink, are born of human physiology and are 

natural to humans. They are called primary needs.  Psychological needs are again caused by the 

environment, and such needs include, for example, the need for appreciation and respect, 

affection, or belonging to a group. Those are secondary needs. (Kotler & Armstrong 2018, 169) 

 

Through experience and learning, people develop beliefs, values, and attitudes that can have a 

significant impact on consumer behaviour. Beliefs can be based on knowledge, opinion or trust. 

Companies are interested in the beliefs that individuals have about certain products and services 

because beliefs are images of products and brands that affect purchasing behaviour. Values are 

often adopted and learned from childhood and represent important things for people, such as 

security, equality, or tradition. Values guide human thinking and action and are reflected in 

attitudes, whereas attitudes are stances based on knowledge, experience, and acceptance, 

towards different things. Attitudes are relatively stable as they are usually difficult to change, and 

they could be positive or negative. Attitudes tend to have great importance when choosing, for 

example, products. (Kotler & Armstrong 2018, 173) 

 

Marketing has traditionally focused on parts of the purchasing process that lead to real buying, 

i.e. consumer needs and motives (Peattie 1995, 85-86). According to Kotler & Armstrong (2018, 

175), there are five steps in the consumer buying process: need recognition, information search, 

evaluation of alternatives, purchase decision, post-purchase behaviour. Consumers’ purchasing 

process starts long before the actual purchase and continues as well long after the purchase. At 

every purchase, the entire five-step process does not necessarily go through. There are also 

differences between consumers, and in the process, the consumer may skip over some stages 

or do them in a different order. If the decision is complex, the process can go back and forth 

before the purchasing. (Kotler & Armstrong 2018, 175-178) 
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3 LITERATURE REVIEW 

 

This chapter will examine the studies related to and factors that influence green consumer 

behaviour: it will take a general sight on what has been studied and then taking a closer look at 

similar studies with this research. Also, studies related to NIPF owners’ behaviour and values are 

examined. Completely similar studies could not be found since the green consumer behaviour of 

NIPF owners has been little studied, and no studies have been conducted on the utterly same 

principle.  

 

This first part of the literature review presents the studies made principally around green consumer 

behaviour. It is introduced typical features of the green consumer and green consumer behaviour.  

Moreover, the chapter examines studies in which environmental awareness and concern is also 

present. In many studies that cover consumer behaviour, for example, when buying green 

products or services, the purchase intention stands out. Several studies have used the TBP or an 

extended version of it as their theoretical framework. Besides, research on the impact of CSR on 

consumer behaviour is being discussed. The literature review shows that these topics are widely 

studied and there are numerous research made in the context of the green consumer behaviour, 

although not all research has been reported here. Besides, Peattie’s (1995) theories are 

summarized and added to the literature review. The second part of the literature review discusses 

NIPF owners and research on them, among other things, in the field of wood-sales behaviour and 

NIPF owners’ values. 

 

3.1 Green consumer behaviour 

 

Environmental knowledge has increased among people in recent years (Kalafatis et al. 1999). 

Several factors such as growing awareness of environmental problems, activities led by for 

instance NGOs, media attention of the phenomenon, the existence of national and the influence 

of ecological disasters on public opinion (McIntosh 1991, Peattie 1995, 5, 161).  As a result, 

consumers have become more concerned with their daily buying behaviours and their impact on 

the environment (Krause 1993). Evidence of this kind of change in consumer purchasing 

behaviour can be found in numerous studies. (e.g. Sheltzer, Stackman & Moore 1991; Akerhust, 

Afonso & Goncalves 2012; Paul et al. 2016; Azeiteiro et al. 2012)   
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The academic research about consumers’ intentions and behaviour towards green product and 

service purchases has only increased in recent years (Young et al. 2010). Several studies have 

been made to observed green consumer behaviour and to understand the factors and motivations 

that affect that. Researchers have long been trying to investigate what is behind the green 

consumer behaviour and suggest different models that explain how individuals’ pro-environmental 

attitudes and opinions become tangible actions and personal commitment. Although these 

individual models contain several factors that influence motivation, such as consciousness, 

beliefs, emotions, values, behavioural control, and knowledge, they all greatly highlight the role of 

pro-environmental cognitions (namely values, attitudes, perceptions, beliefs). (Liu et al. 2017) 

 

3.1.1 Defining green consumer and green consumer behaviour 

 

“Green consumption must involve consuming in a more sustainable and socially responsible way” 

(Peattie 1995, 83). As in “Our Common Future” report defines sustainable development similarly 

Roman, Bostan, Manolica and Mitrica (2005, 2) described green consumer behaviour: “the use 

of goods and services which satisfy the basic needs and enable a better life quality and at the 

same time the minimization of the consumption of natural resources, the generation of toxic 

materials and waste and pollutants over a life cycle, so that there is no risk of the impossibility to 

satisfy the needs of future generations.” Green consumption contains the basic day-to-day 

principles of reduced purchasing, lower consumption and a reduced amount of pollution (Gilg et 

al. 2005). 

 

In addition to green consumer behaviour researchers have also been interested in profiling green 

consumers. The idea that concern about the environment could affect consumer behaviour 

developed into the concept of the ‘Green Consumer’ (Peattie 2001). Green consumers are 

individuals who not only aimed to satisfy their personal needs but are also worried about the 

wellbeing of society and the environment (Anderson & Cunningham 1972). According to Roberts 

(1996), green consumers are described as individuals who pursue to consume solely products 

that cause the least, or not at all, influence on the environment. Hailes (2007) stated that a green 

consumer is one that combines the buying or consuming products with the opportunity to act in 

harmony with environmental protection. 

 

Consumers can be divided into many different ways based on their environmental attitudes. 

Peattie (1995, 155) proposes four types of consumer: ‘Grey consumers’ who have no interest 
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towards the environment, they are consumers without environmental concerns, ‘Economical 

consumers’, ‘The doubtful and confused’ and ‘Green consumers’, who are consumers with a high 

level of environmental knowledge who try to principally and consistently favour environmentally 

friendly alternatives throughout the entire consumption process.   

 

  

Figure 5. Four consumers type and how they are in relation to the environment (Adapted from Peattie 1995, 
155) 

 

For green consumers intention to make a sustainable and socially responsible purchase is high, 

and the socio-environmental costs of consumption are low. While for example, for grey consumers 

intention to make sustainable and socially responsible purchase is low and the socio-

environmental costs of consumption is high (Figure 5). 

 

Elkington and Hailes (1988, 23) describe green consumer in terms of their tendency to avoid 

products which: 

• Risk the health of the consumer or others 

• Cause massive damage to the environment through production, use or disposal  

• Consume disproportionately large amounts of resources 

• Cause unnecessary waste, either due to overpackaging or unnecessarily short useful life 

• Use materials from endangered species or environments 

• Causes unnecessary use or cruelty to animals 

• Unfavourably affect other countries, particularly developing countries 

 

According to Peattie (1995, 8, 84) understanding green consumer behaviour only in terms of 

avoiding products gives an incomplete picture of the changes that environmental concern is 

encouraging. Other changes include favouring brands with a good perceived environmental 
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image, or for example, consumers are willing to pay a higher price for a product with a better eco-

performance. Therefore, green consumer behaviour can be defined as “the purchasing and non-

purchasing decisions made by consumers, based at least partly on environmental or social 

criteria”. (Peattie 1995, 84) 

 

As stated in chapter 2.3, many things such as personal qualities, family and friends, purchase 

situation and for example, brand loyalty affect the person’s buying behaviour. Because of this, 

there are differences between green consumers as well. Green consumerism extends beyond 

the market segment boundaries traditionally based on demographic and socio-economic factors 

(Peattie 1995, 154). Green consumers do have much information about environmentally friendly 

consumption, but there are also differences between them and how interested they are about the 

environment and how much their interest in it affects their consumption habits. Also, the degree 

of environmental concern varies among green consumers. (Peattie 1995, 84-85) When green 

consumers are making purchasing decisions, they try to choose an environmentally friendly 

alternative and can switch from a brand or product they used earlier to a greener alternative. 

(Peattie 1995, 83-85, 160-161) 

 

3.1.2 Factors influencing green consumer behaviour 

 

The role of Socio-demographic factors  

To determine the ‘green consumer behaviour’, studies are generally concentrated on socio-

demographic and psychographic variables (Peattie 1995, 156-157; Kilbourne & Beckmann 1998; 

Diamantopoulos et al. 2003; Leonidou & Leonidou 2011). There are more than a few studies that 

have explored for instance the effect of factors like the gender, (Banerjee & McKeage 1994; 

Chekima, Wafa, Wafa, Igau, Chekima & Sondoh 2016), age (Chen, Peterson, Hull, Lu, Lee, Hong 

& Liu 2011), education (Straughan & Roberts 1999; Akerhust et al. 2008), income (Awad 2011) 

on green consumer behaviour. In numerous studies, they have found a link between those factors 

and green consumer behaviour.  

 

Many studies on green consumer behaviour found that consumers who are more environmentally 

friendly or are more susceptible to green consumer behaviour are more likely to be the high level 

of education group (Anderson & Cunningham 1972; Straughan & Roberts 1999; Chen et al. 2011), 

women (Anderson & Cunningham 1972; Banerjee & McKeage 1994; Diamantopoulos et al. 2003) 

young and for example living in larger cities (Chen et al. 2011). Awad (2011) found out that income 
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always has a positive relationship to green consumer behaviour as it is generally assumed that 

most green products have higher prices than regular products. Previous studies on factors 

affecting ‘willingness to pay’ has shown that attitudes are brilliant predictors of environmentally 

friendly behaviour (Laroche, Bergeron & Barbaro-Ferleo 2001).  

 

However, there have also obtained results (Akerhust et al. 2008). For example, some studies have 

found a positive relationship with higher education and green consumer behaviour (Akerhust et 

al. 2008), but instead, Peattie’s (2001) study found out that consumers of environmentally 

compatible products were generally less educated. Chen et al. (2011) concluded in their study 

that a young age increased the chances of participating in pro-environmental behaviour. However, 

for example, Roberts (1996) found out that elderly consumers were more engaged in green issues 

than young ones. Thus, in the name of green consumption, the final results of the influence of 

socio-demographic variables are not decisive. Peattie (1995, 157) believes that because different 

types of people relate to different parts of the environmental agenda, demographic factors have 

not been more successful in explaining green behaviour. Either Shamdasani, Chon-Lin, and 

Richmond (1993) did not find demographic differences between green and non-green consumers. 

Hence, socio-demographic variables are considered to be of limited use to characterize the green 

consumer – as a number of studies have provided conflicting and inconclusive findings 

(Diamantopoulos et al. 2003; Akerhust et al. 2012; Luzio & Lemke 2013).  

 

The role of Psychographic and other factors 

Understanding the psychographic characteristics of green consumers for instance environmental 

values seems to be more successful in explaining attitudes and consumption behaviour of green 

consumers (Straughan & Roberts 1999; Mostafa 2007; Leonidou, Leonidou & Kvasova 2010; 

Luzio & Lemke 2013).  For example, Akerhust et al. (2012) re-examined the determinants of green 

consumer behaviour by analysing their profile. The findings were that psychographic variables 

that emphasize perceived consumer effectiveness and altruism are more critical than socio-

demographic factors in explaining the green consumer behaviour. 

 

Haanpää (2007) proposes that psychological factors or lifestyle were central predictors in 

explaining Finnish consumers’ green attitudes. In her study, green purchase attitudes were not 

affected by the socio-economic background. Numerous studies have also shown that lifestyle, 

beliefs, and values, as well as green selfhood, affect green purchase behaviour (Peattie 1995, 158-

159; Kim & Chung, 2011; Jansson, Marell & Nordlund 2010). For example, a study made by Cho 
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and Krasser (2011) found out that Individual factors such as emotional and universal benefits, and 

self-identity as well as attention to media content were found to have an important impact on 

motivation for green consumption. Studies have as well discovered that past green purchasing 

behaviour, social influence, and environmental standards would influence buying decisions (Lee 

2009; Chan 2001).  

 

Attitude towards the environment is also a suggested predictor of green consumer behaviour. 

Environmental attitudes are themselves formed by several influences beyond knowledge. (Peattie 

1995, 162) Individuals with a strong environmental attitude promote the interrelation between 

humankind and the biophysical environment, bearing in mind that the present state of the 

environment is a severe worldwide dilemma and that some essential changes in people's 

lifestyles and economic systems are needed to avert further deterioration. (Banerjee & McKeage 

1994) Moisander (2007) noticed that consumers performance proactively if they thought that they 

are useful in terms of environmental conservation. Perceived consumer behaviour (PCE) has 

been included in several studies and is expected to be an essential predictor of ecologically 

conscious consumer behaviour exceeding all other socio-demographic and psychographic 

variables. (Ellen, Wiener, & Cobb-Walgren 1991; Roberts 1996; Straughan and Roberts 1999; 

Awad 2011) Kinnear, Thomas, Taylor, and Ahmed (1974) define PCE as a measurement of the 

belief of people that their sustainable actions will lead to environmental protection. 

 

Social and psychological approaches towards consumption describe the buying behaviour in 

terms of the need for social status, acceptance, and reputation (Peattie 1995, 91). Social pressure 

could be one of the reasons to act environmentally friendly (Bandura 1991) as well. Additionally, 

consumers in different countries are affected by different cultural norms and values related to the 

environment and society, and this can lead to very different forms of green consumer behaviour 

(Peattie 1995, 91). Those different forms are supported by Cho’s and Krasser’s (2011) research, 

where they investigated green consumer behaviour in Austria and South Korea and found out 

that the Austrians showed a higher motivation for green consumption. Overall, the practice of 

green consumer behaviour depends on external environmental factors; like environmental 

change, government policies and regulations, social pressure and individual circumstances, along 

with personal cognition self-awakening, personal characteristics; like for example personal likings 

and personality traits, and their joint influence on the implementation of behaviour (Bandura 

1991). However, still, the green consumer is not yet well understood (Luzio & Lemke 2013). 
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The role of purchase intention and what affects to that 

The increased environmental awareness has also influenced green purchase intention. (Khare 

2015) TPB is one of the most broadly researched models for predicting behavioural intentions by 

social psychologists (Chen & Tung 2014). It is one of the most commonly used models in the 

literature to study pro-environmental behaviour (Faiers et al. 2007; Yadav & Pathak 2016) and is 

a powerful model for predicting it (Bamberg 2003). Model applications contain attempts to use it 

to understand or predict a wide range of environmentally friendly areas for example in green 

hotels (Han, Hsu & Sheu 2010; Chen & Peng 2012) organic foods (Tarkiainen & Sundqvist 2005), 

and green products and purchase (Kalafatis et al.1999; Moser 2015; Chekima et al. 2016).  

 

Maichum et al. (2016) applied the TPB model to explore the purchase intention of green products. 

The findings were that attitude, subjective norm, and PBC had significant positive influences on the 

purchase intention for green products. Also, Kalafatis et al. (1999) explores the factors that affect 

consumers' intention to buy green products with TPB, and it was tested in two distinct cultures: the 

UK and Greece. The findings provided significant support for the strength of the TPB in explaining 

intention. However, there is some hint that the theory is more suitable in well-established markets, 

in this case in the UK.  

 

Similarly, Chekima et al. (2016) applied a TPB to explain consumers' intention towards purchasing 

green products. The findings of the study were that for consumers cultural value, attitude and eco-

label are important motivational drivers of intention to purchase green products. Findings also 

revealed that motivational factors for green purchase intentions are higher among educated people, 

particularly with female consumers. Kumar’s (2012) study examined factors that influence the 

purchase intention of environmentally sustainable products that lead to purchasing behaviour. The 

strength of a significant relationship between attitude and purchase intention was bigger than the 

significant relationship between PBC and purchase intention. In this case, subjective norm was not 

found to be significantly related to purchase intention.  

 

Han, Hsu & Sheu (2010), in turn, used TPB to explain the intentions of hotel customers to visit a 

green hotel. The findings were that TPB’s determinants have a positive effect on the intention to 

stay at a green hotel. TPB has also been used to investigate intentions to purchase a dwelling 

with a sustainability certification. The outcome of the study by Judge et al. (2019) was that 

attitudes, subjective norms, PBC were all significant predictors of intentions. The model was also 

added green consumer identity, which moderated the relationship between subjective norms and 
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intentions as well as predicted higher intentions to purchase a sustainability-certified dwelling. 

The results also indicated that information about the existing certifications and subjective norms 

predicted a higher willingness to pay.  

 

The role of environmental knowledge and concern  

Consumer behaviour will also differ depending on the individual level of environmental knowledge 

(Straughan & Roberts 1999; Kaiser et al. 1999). Environmental knowledge has been defined by 

Chan and Lau (2000) as knowledge an individual is having about environmental issues. 

Environmental knowledge changes environmental attitudes, and that affects individuals buying 

behaviour and purchase intention. (Scott & Vigar-Ellis 2014) Consumers with a high 

environmental awareness are more likely to have an environmentally friendly purchase intention 

(Sheltzer et al. 1991) and environmentally friendly buying behaviour (Sheltzer et al. 1991; Peattie 

1995, 161). Though, it is noticed that objective knowledge has a much smaller impact on green 

consumption behaviour than subjective knowledge (Ellen 1994).   

 

Concern for the environment also has a secure connection to consumer behaviour. Environmental 

concern is defined as a strong attitude for protecting the environment (Crosby, Gill & Taylor 1981). 

Chan and Lau (2000) defined environmental concern as the individual’s awareness of the 

environmental problems and their willingness to be part of the problem-solving. People who are 

concerned about the environment are more compliant to modify their behaviours for 

environmental reasons and are likely to be more environmentally friendly. Thus, environmental 

concern is an important antecedent determining an individual's environmentally friendly consumer 

behaviour (Bamberg 2003). According to Straughan and Roberts (1999), it is not the concern for 

the environment that matter but the degree which the consumer trusts that her/his actions are 

likely to make a difference.  

 

Numerous studies have found out that relationship with environmental knowledge (Mostafa 2007; 

Kumar 2012; Wang, Liu & Qi 2014) and concern (Kilbourne & Beckmann 1998; Diamantopoulos 

et al. 2003; Kim & Choi 2015; Yadav & Pathak 2016) have positive impacts on green consumer 

behaviour. Researchers have given a lot of attention to environmental consciousness research 

due to consumers’ increased awareness about environmental issues (Kalafatis et al. 1999; Gleim 

& Lawson 2014; Sinha & Anand 2017). Several studies have discovered that consumers with 

higher environmental knowledge had shown a higher green purchase intention (e.g. Akerhust et 

al. 2012; Vicente-Molina, Fernández-Sáinz and Izagirre-Olaizol 2013) whereas the results from 
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the study made by Maichum et al. (2016) showed that environmental knowledge had no significant 

impact on the purchase intention for green products. Kumar’s (2012) findings pointed out that 

environmental knowledge has a significant positive relationship with the attitude towards 

environmentally friendly products. Besides, in a study conducted by Maniatis (2016) was 

discovered that consumers' knowledge, commitment, and general awareness of green products 

are related to their decision making when purchasing a green product. Awareness also stand out 

in a study made by Karimi, Holland and Papamichail (2018). The results showed that the structure 

and complexity of decision-making processes were influenced, for instance, by-product 

awareness. 

 

Several studies have also highlighted the importance of environmental concern in predicting 

environmentally friendly behaviour. Studies have noticed that increased environmental concern 

increased opportunities to buy environmentally friendly products (e.g. Kalafatis et al. 1999; Kim & 

Choi 2005). According to Maichum et al. (2016), environmental concerns have a significant impact 

on purchase intention for green products. Also, Diamantopoulos et al. (2003) considered 

environmental concern a critical factor in the consumer decision-making process. Ergo, a 

significant positive impact of environmental concern on purchase intention of numerous green 

products or services has been proposed (Yadav & Pathak 2016). However, green behaviour may 

not end up in green purchase behaviour (Mishal, Dubey, Gupta & Luo 2017). Some researchers 

have stated that while many consumers claim to be concerned about the environment, their buying 

behaviour does not always affect this concern (Kalafatis et al. 1999; Gardyn 2003). Young et al. 

(2010) named this outcome as “attitude-behaviour gap”. Chen & Peng (2012) suggested it is 

necessary to create a shared sense of responsibility for the environment, which encourages 

consumers to buy green products and, in the long term, to accept a lifestyle that is environmentally 

friendly.   

 

The role of environmental knowledge and concern in TPB 

Even with the overall usefulness of the TPB, several studies seek to improve the explanatory 

power of this theory by adding other constructs in the TPB model (Kaiser & Scheuthle 2003). For 

example, Chen and Tung (2014) developed an extended TPB model which includes, among other 

things, environmental concern to predict consumers' intention to visit green hotels. The findings 

were that the environmental concern of consumers had a positive impact on antecedents of the 

TPB model; consumers attitude towards green hotels, subjective norms and PBC.  
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Numerous studies have investigated the impact of both; environmental knowledge as well as 

concern on green consumer behaviour. Yadav and Pathak (2016), for example, studied young 

consumers' intention of buying green products with an extended TPB model by including 

environmental concern and knowledge in it. The study supported the inclusion of an additional 

construct in the TPB and showed that environmental concern turned out to be the most important 

predictor of green purchase intention. Similar results were obtained Maichum et al. (2016) who 

noticed that environmental concern have a significant impact on attitude, PBC and purchase 

intention for green products. However, the results showed that environmental knowledge had no 

significant impact on the purchase intention for green products. It had, though, an indirect effect 

on attitude towards purchasing green products, subjective norm and PBC.  

 

The findings from the study conducted by Mosafa (2007) were that environmental knowledge and 

concern of consumers influenced specifically their attitudes towards green purchase. The results 

indicated that consumers’ attitudes toward green purchasing also appear to have an impact on 

their actual green purchasing behaviour through the role of a green purchasing intention. By 

buying green products, consumers express their concern over the ecological situation and express 

their willingness to promote environmental protection somehow. However, the study made by Han, 

Hsu and Sheu (2010) pointed the paths between attitude, subjective norm and PBC from the TPB 

model and intention did not statistically differ between customers who act environmentally friendly 

and those who do not participate in environmentally conscious behaviours in everyday life.  

 

In this research, environmental attitude, knowledge and concern have been combined as a 

“Greenness of a NIPF owner”. 

 

The role of a company’s CSR actions  

There have been changes in business operations in recent decades: Companies are no longer an 

independent unit that focuses on money-making, but an institution that addresses all aspects of 

the business environment and society as a whole. (Pradhan 2018) Nowadays, companies are 

seen more as a part of the solution than problem causers (Peattie 1995, 8). The term CSR means 

that companies have a responsibility towards the society in which they operate (Votaw 1972). CSR 

is “a concept whereby companies integrate social and environmental concerns in their business 

operations and in their interaction with the stakeholders on the voluntary basis” (European 

Commission 2002, 5).  
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There are many definitions of CSR, but in summary, they all somehow agree that it concerns the 

responsibility of the company to different stakeholders, which goes beyond the legal and economic 

requirements. (Montiel 2008) According to Mohr, Webb and Harris (2001), CSR is nowadays a 

globally discussed phenomenon that offers companies many benefits. CSR is expected to 

improve, for example, brand image, innovation, business efficiency and corporate reputation as 

well as improved employee and customer satisfaction as well as relationships (Moir 2001; 

Schwaiger 2004; Coombs & Holladay 2015). 

 

The idea of integrating CSR has been widely adopted by stakeholders in recent years (Coombs 

& Holladay 2015). They play an important role in redefining and evaluating the role of the company 

in society (Pradhan 2018). One of the most important stakeholders that are sensitive to a 

company's CSR activities is its customers (Bhattacharya & Sen 2003). Besides, customers are 

well aware of CSR and also have high expectations towards companies. Conscious consumers 

usually buy from companies that they consider responsible (Mohr et al. 2001) and the responsible 

person makes decisions based on her/his intention to do good. As a result, consumers consider 

the company’s commitment to CSR initiatives when evaluating their products in purchasing 

decisions. (Pradhan 2018) 

 

There are several studies on the impacts of CSR activities on customer behaviour (Pradhan 2018), 

and it has been documented to have a positive impact for example on consumers’ purchase 

intention (Fatma & Rahman 2016). For example, women have generally been found to support 

CSR activities compared to male consumers (Jones, Reilly, Cox & Cole 2017; Pradhan 2018). 

Rodrigues and Borges (2015) researched CSRs’ impact on consumer decision-making. The study 

aimed to investigate the relationship between consumer perceptions of CSR and buying 

behaviour. According to the results, for instance, personal concerns about the environment and 

the knowledge of CSR practices play a central role in purchasing the company’s products. 

Awareness about CSR activities also stand out from Fatma’s and Rahman’s (2016) study which 

purpose was to show how CSR activities have an impact on customer purchase intention in the 

context of Indian retail banking. The results of the study showed that CSR activities have an impact 

on customer purchase intention in cases where the customer was conscious of such activities. 

The role of CSR in the consumer decision-making process has also been studied by Pradhan 

(2018). The result indicated that the valuation of CSR initiatives is a complex, rational and 

structured process where consumers consider factors that they are valued. Nevertheless, at the 

same time, there are several studies that reported no link between CSR and consumer behaviour. 

(Vaaland, Heide & Grønhaug 2008, Carrigan & Attalla 2001).  
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Hence, it is assumed that when consumers are informed of CSR, it positively affects their attitudes 

and buying intentions (Boyd, McGarry & Clarke 2016; Pradhan 2018). Thus, communicating 

about CSR activities to relevant audience is vital as it increases the awareness (Pirsch, Gupta & 

Grau 2007; Pradhan 2018). Besides, companies seek to influence stakeholders' perception of the 

need for environmentally friendly products and sustainable production methods. CSR 

communication also helps to improve or correct negative information concerning the company. 

(Pradhan 2018) However, compared to the positive CSR news of the company, negative CSR 

information affects consumers more (Biehal & Sheinin 2007).  

 

CSR covers a wide range of responsibilities in a variety of areas: to human rights to ethics and 

the environment (Moir 2001). Today, environmental issues are sometimes considered the most 

significant part. Customers understand the negative contribution of companies to environmental 

conditions and the ability of companies to participate in solving environmental problems. (Morelli 

2011) This research focuses on environmental sustainability and from the CSR actions, it is about 

environmental actions. Morelli (2011, 6) outlines environmental sustainability “as meeting the 

resource and services needs of current and future generations without compromising the health 

of the ecosystems that provide them". CSR actions are defined in this research as environmental 

sustainability which includes environmental sustainability actions, like promoting voluntary forest 

protection programs, certification and increasing rotten wood in forest management plus 

renewable wood-based products manufactured by forest companies. 

 

3.2 Non-industrial private forest owners 

 

Numerous studies have been carried out concerning, among other things, the selection of buyers 

and service providers, reasons or motives to sell and for example, the values of non-industrial 

private forest (NIPF) owners. Studies carried out in recent years, the importance of environmental 

attitudes and the importance of forests’ nature value to NIPF owners has been emphasized. In 

this chapter, NIPF owners’ wood-sale behaviour, factors that influence the choice of the buyer as 

well as attitude and values of NIPF owners are discussed. Several studies have shown that NIPF 

owners make decisions taking into account both on the economic and non-economic benefits 

they get from their forests. (Favada et al. 2009). NIPF owners’ values related to the meaning and 

use of the forest have diversified and strongly emphasized recreational and conservation values 

alongside wood production (Häyrinen et al. 2015). 
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There are around 620 000 NIPF owners in Finland, including shared and joint ownership forest 

property. Their average age of NIPF owner is around 60 years. (Luke 2019; Hänninen et al. 2011) 

Although most NIPF owners are men, there are also many women among them as the proportion 

of women is about a quarter. It is also common that the spouses own the forest together. In terms 

of education, most NIPF owners have vocational examination, or they do not have further 

education. Twelve per cent of NIPF owners have an academic degree. (Rämö et al. 2009) Slightly 

over 55 per cent of NIPF owners live in areas of dispersed settlement, while a quarter lives in cities 

with more than 20,000 inhabitants. Almost 40 per cent of forest owners live on their forest property. 

(Hänninen et al. 2011; Horne 2018) On average, a Finnish NIPF owner owns one to two forest 

properties. Finnish forest properties are reasonably small as the average size is around 30 

hectares. The size of the property varies from a few hectares to large forest property of several 

hundred hectares. Private forest owners own over half of Finland's forests, and they produce 

three-quarters of the wood used by the forest industry. (Hänninen et al. 2011; Horne 2018) 

According to Lönnstedt (1997) in the Nordic countries, the NIPF owners play a significant role in 

the wood market and are vital to the successful implementation of environmental policies. 

 

During the next two decades, Finnish NIPF owners are expected to be remarkably different from 

those of the early 2000s (Toivonen & Rämö 2009). Like society, also NIPF owners have been 

changed over the decades. That is because the knowledge has been increased, the end product 

market has evolved, and values have been changed. For example, forest management 

recommendations have developed, especially regarding environmental issues and demand for 

wood has fluctuated according to the economic situation. NIPF owners emphasize different ways 

of using forests in the management of their forests. (Horne 2018)  

 

According to Hänninen et al. (2011), Finnish NIPF owners will face an extensive socio-

demographic change. The main changes in the forest owner structure are the urbanization and 

moving outside the forest property, ageing, decline in the share of farmers and changes in the size 

of forest property structure. It is believed that in the future, the dependence on forest income will 

be reduced and the objectives of forest ownership will change. Rämö et al. (2009) state that forest 

owners of the future are younger, wage earners are the largest group of forest owners and distant 

forest ownership is becoming more common. In the future, demand for forestry and wood trade 

services will increase as forest owners have less knowledge, skills and time for forestry 

management. Future forest owners emphasize intangible values in their forest ownership. The 

role of forest as a source of income diminishes as the share of farmers diminishes. However, 

future forest owners want to still benefit from forests economically, and they will be active wood 
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sellers. They will as well take more into account global environmental and environmental issues 

in forest-related measures and decisions (Rämö et al. 2009). 

 

3.2.1 NIPF owners’ wood-sales behaviour 

 

The behaviour and causes of NIPF owners' wood-sales have been studied in several different 

studies (e.g. Toivonen & Rämö 2009; Rantala 2008, 363; Äijälä, Koistinen, Sved, Vanhatalo & 

Väisänen 2014, 62; Haltia, Rämö, Pynnönen, Valonen & Horne 2017). According to studies, the 

most important reasons for forest owners to sell wood are the need for money, need for forestry 

management and the price level of wood. Additionally, many studies have highlighted the 

importance of owner characteristics in decision making (e.g. the ownership objectives and owner’s 

age) (Favada et al. 2009). There have also been found that the length of the ownership influences 

the decisions of the NIPF owners (Côtéa, Généreux-Tremblay, Gilbert & Gélinas 2017). For 

example, there are numerous studies where they have found that age affects wood harvesting 

decisions and younger forest owners are more likely to log their forests in order to meet their 

economic needs. The outcome has been that older forest owners probably need less income (e.g. 

Kuuvulainen & Salo 1991; Howley 2013) 

 

In studies, NIPF owners are, for example, classified as active and inactive owners, and their 

behaviour has been compared. Haltia et al. (2017) did a study about the forest owners activity in 

wood-sale and how it can be affected. The forest owners who have owned their forest for over 

ten years divided into active and inactive forest owners according to their activity. Inactive forest 

owners are utterly passive in forestry. Of more than half of the active forest owners, were 

economically oriented and had numerous goals for their forest management. Among inactive 

forest owners, the biggest group were those who highlight nature and the environment in their 

management. The results indicated that the characteristics of the forest owner have a significant 

impact on forest sales activity. For example, younger men, who are farmers, turned out to be the 

most active wood sellers. However, Häyrinen et al. (2015) stated that although some NIPF owners 

are passive in the industrial wood market, these same individuals can be very dedicated to forest 

ownership. 

 

The buyer is mainly selected on the basis of the financial result. However, the choice is also 

influenced by previous experience of the buyer, familiarity with the contact person as well as 

her/his local knowledge. Important factors also include the quality of the harvesting and the 
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buyer's responsibility and good reputation. (Toivonen & Rämö 2009; Rantala 2008, 363; Äijälä et 

al. 2014, 62; Haltia et al. 2017). According to a study conducted by MT Tutkimustalo (2018) for 

Finnish NIPF owners’ most important factor to sell wood was the fact that the forest needed forest 

management. For slightly under a fifth of respondents, the good price of wood was the main 

reason to sell. Other factors affecting the decision to sell wood were mentioned, among others, 

familiar buyer, property clearing, storm damage, tax advantage, inheritance division, ice 

resistance, joint logging and the need of money. (MT Tutkimustalo 2018) Other people's opinions 

also have an impact on wood-sales decisions. The thoughts of other forest owners are found to 

be important in the buyer's choice and the impacts of the family, especially parents, are very 

strong. Similarly, the purchasing companies’ representatives have a high level of affluence and 

trust is an essential factor when choosing a buyer. (Enander, Melin & Nilsson 2010) 

 

Sustainability and responsibility overall have been recognized as being an important factor for 

NIPF owners. For example, Kärhä and Oinas (1998) found out that forest owners seemed to be 

happy with the fact that companies consider environmental values necessary and no logging is 

carried out in areas with significant biodiversity values. Non-financial objectives are also important 

for NIPF owners (Horne 2018). According to the results of MT Tutkimustalo (2018) survey, forest 

vitality and health are still considered to be the most crucial issue among NIPF owners. The 

second most important factor is nature values (landscapes). Besides, different types of emotional 

and heritage values are commonly associated with forest ownership (Horne 2018). According to 

Lähdesmäki and Matilainen (2013), emotional perspectives were found to represent a significant 

role in forest management decision-making. 

 

3.2.2 NIPF owners’ attitudes and values 

 

According to Pynnönen et al. (2018), a growing variety of motives and purposes for owning forests 

has been recognized in several survey-based studies (e.g. Silver, Leahy, Weiskittel, Noblet, & 

Kittredge 2015; Ficko, Lidestav, Ní Dhubháin, Karppinen, Zivojinovicf & Westing 2017; Haltia et 

al. 2017). Studies have concluded that a significant proportion of NIPF owners want their forest 

to offer several benefits and the importance of environmental and natural values has become 

more significant among forest owners (Häyrinen. Mattila, Berghäll & Toppinen 2016). Hence, 

NIPF owners are a versatile group with diverse backgrounds, who  appreciate their forest for 

many reasons (Karppinen 1998). Together with urbanization mentioned above, a decreasing 

share of farmer forest owners and reduced dependence of NIPF owners on income from wood-
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sales (Hänninen et al. 2011) an increasing number of NIPF owners have been found to distanced 

from the aims of traditional forest management (Häyrinen et al. 2015). 

 

Pynnönen et al. (2018) researched how forest owners’ interests combined nature‑oriented and 

industrial uses of forests. They found that the forest owner’s goals indicated their primary way of 

managing forests — opinions about different decision-making services varied between cluster 

groups. The information about the biodiversity of forests was considered more necessary by the 

groups which emphasizing the values of nature than the other groups. Similarly, Näsi (2017) 

investigated the nature values of forest owners and their impact on wood-sales behaviour. 

According to this study, financial revenues were the most critical value for forest owners. Almost 

all forest owners were also interested in forest management, but primarily they were interested in 

operations that are inexpedient to implement. From the socio-demographic background variables 

of forest owners age, gender, place of residence, forest size and the importance of forest income, 

strongly influenced their values. For example, the financial revenue of the forest was particularly 

appreciated by the men who owned a lot of forest and lived close to it. The diversity and protection 

of forest biodiversity was particularly appreciated by women who owned little forest. 

 

Toivonen and Rämö (2009) studied forest-related attitudes, motives and intentions of new NIPF 

owners in Finland. According to the results, the choice of the purchasing organization among new 

forest owners will, in particular, emphasize the paid price for wood, previous experience, a familiar 

contact and the buyer's local knowledge. According to the study, economic returns are essential 

for the new forest owners, both in their values and inaction, but despite their economic goals, they 

are quite commonly required to take the environment into consideration. When choosing a buyer, 

new forest owners emphasise the organization's responsibility both in terms of quality of work and 

in all other matters. Responsibility or sustainability can also be considered to relate to the 

reputation and conspicuousness of the organization, which are also an important selection 

criterion for new forest owners. The study also investigated the use of wood and more than half of 

the new forest owners want to sell their wood for the highest possible price, and do not care for 

what purpose the tree goes. However, for almost every fourth forest owner, the use of wood is still 

relevant. (Toivonen & Rämö 2009) 

 

Häyrinen et al. (2016) did a study where they wanted to investigate Finnish NIPFs’ orientation 

towards LOHAS lifestyle (health and sustainability) and its connection to their opinions of the 

meaning of forests. The theoretical aim of the research was to validate a measurement model for 

forest owners engaged in pro-environmental consumption behaviour and its impact on the 
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meaning of forest significance. They wanted to recognise different consumer categories among 

NIPF owners by categorising them based on their sustainability orientation and specify how the 

valuation of different uses of forests varies between these groups. Mainly they wanted to identify 

the part of forest owners who are involved in pro-environmental consumption. The findings were 

that the owners with the highest sustainability orientation tend to emphasize the multiple benefits 

of forests rather than owners with less orientation towards sustainable consumption behaviour. 

 

3.3 Hypotheses 

 

Based on previous consumer behaviour theories, green consumer behaviour and NIPF owner 

studies in literature review as well as and due to the emphasis mentioned above, the following 

hypotheses and sub-hypotheses can be generated:  

 

1. NIPF owners’ background influences the significance of a company's environmental 

sustainability to NIPF owners 

 

1.1. Company’s environmental sustainability is more significant for younger NIPF owners than 

for older NIPF owners 

 

1.2. Company’s environmental sustainability is more significant for female NIPF owners than 

for male NIPF owners 

 

2. NIPF owners’ Greenness has a positive effect on the significance of a company’s 

environmental sustainability  

 

3. NIPF owners’ background has an impact on their Greenness 

 

4. TPBs context-specific meters (attitude, subjective norm, PBC) significantly influences NIPF 

owners’ intention to sell wood to an environmentally friendly company  

 

5. Greenness of NIPF owners has a positive influence on the intention to sell wood to an 

environmentally friendly company 

 

6. Greenness among NIPF owners influences their attitude towards selling to an environmentally 

friendly forest company 
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In figure 6, the aimed hypotheses are embedded in the proposed framework of the research. It 

summarises the findings of the literature review that are relevant to this research topic. 

 

Figure 6. The hypotheses embedded in the proposed framework  
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4 RESEARCH METHODOLOGY 

 

The purpose of this research is to discover the role of environmental sustainability in NIPF 

owners’ wood-sales behaviour and whether the NIPF owner's other green behaviour habits and 

attitudes are essential. Moreover, it is wanted to find out which factors affect the decision to 

cooperate with environmentally friendly forest company. The purpose of this chapter is to 

introduce the used methodology and explain how the research was conducted. In the sub-

chapters below, the research methods and design, data collection and analysis are described. 

 

4.1 Research approach and design 

 

This research uses quantitative research methods for analysing the acquired primary data from 

the questionnaire. Characteristically, methods that can collect data for the following statistical 

analysis, such as “questionnaires with a limited range of predetermined responses” (Sale 2002, 

44) are used in quantitative methods. Quantitative research approach was selected since the 

objective of the research; the aim was to test the theory and its applicability in this context and to 

obtain statistically generalizable results. Similarly, the research problems required a quantitative 

approach as it was needed for the hypotheses testing and analysing data acquired from the 

questionnaire. Quantitative methods are mostly standardized procedures, designed to measure 

social phenomena by numbers and testing hypotheses with fixed variables. Because of their 

standardized measures, they are applicable for relatively large samples and facilitate the 

discovery of generalizable data. (Saunders et al. 2007, 472; Morgan 20134, 51-52, 55)  

 

Also, typically studies that create causal relationships between variables called explanatory 

studies which suits to this research. Approach is deductive, which is chosen due to that 

explanatory and quantitative nature of the research. It has been used in order to develop 

hypotheses. In a deductive approach, it is used theoretical frameworks to analyse the research 

question and hypothesis based on existing theory (Saunders et al. 2009, 124, 134). The basis of 

the research is the TPB framework, but also Kotler’s consumer behaviour theory and previous 

literature about green consumer behaviour and NIPF owners are used in the analysis.  

 

In the research, a survey method was used to test the theoretical model (Figure 6). A survey 

instrument was developed by recognising appropriate measurements from a comprehensive 

literature review. According to Morgan (2013, 52) surveys, as a quantitative method, are well 
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suited to deductive hypothesis testing, as they can measure a quite large number of variables 

and examine the relationships between them. The survey method allows to collect quantitative 

data which can be analysed quantitatively using descriptive and inferential statistics (Saunders et 

al. 2007, 138). The methodological choice of the research is the mono method of quantitative 

study. In the mono method, only a single quantitative data collection technique is combined with 

quantitative data analysis procedures. (Saunders et al. 2007, 145-147) 

 

4.2 Sample  

 

The sample shall be as representative and accurate as possible where it will be used to generalise 

about the total population, and statistical analyses regularly require a minimum sample size of 30 

(Saunders et al. 2007, 205-206, 235). The quantitative data of this research was collected with a 

self-administered questionnaire created by online software tool called Qualtrics. The forest 

owners (N = 19,800) whose e-mail and customer number were in the CRM system by Stora Enso 

WSF, were selected as respondents and worked as a sampling frame. The questionnaire was 

successfully sent to a total of 13,646 NIPF owners in January 2019 by a Stora Enso WSF’s 

marketing letter program, HubSpot.  

 

The total response time was three weeks, and after that, the response link was closed. Reminder 

messages were sent to the limited set of NIPF owners. In total 10,282 NIPF owners opened the 

first message from which 5,220 were unique opens (2nd message: 3,508, 3rd message: 3,698) and 

1,145 clicked the questionnaire link (2nd:691, 3rd: 444). In the end, 1,503 responses were received 

from NIPF owners representing an 11.01% response rate. However, 1,429 respondents accepted 

the use of their data for research and the final active response rate was 10.47%. The low response 

rate is typical in online surveys, and generally, it is about 11 per cent or less (Saunders et al. 

2007, 358) Finally, the total of 1392 responses were taken into account during analysis after 

partial responses were removed. Sample’s demographic profile and sample descriptive statistics 

are provided in table 2 and 3 in chapter 4.3.1. 

 

4.3 Non-response analysis 

 

After respondents were profiled, the non-response analysis was executed to investigate non-

response bias further, as suggested by Armstrong and Overton (1977). The CRM system by Stora 

Enso WSF was used to compare the population and responded to NIPF owners who had given 
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the customer identification number. The research data contained 1,155 NIPF owners who 

successfully provided their customer number. The size of the reference group what received from 

the CRM system without the forest owners of a customer identification number given in the 

questionnaire was 12,066 NIPF owners. It should be noticed that the CRM reference group in the 

research did not only consist of non-respondent NIPF owners but also included NIPF owners who 

did not provide their customer ID in the survey (n = 237). Thus, the reference group is not a 

completely independent group from the respondents of the research. However, it probably did not 

lead to a significant reliability problem to the non-response analysis as the number of those who 

did not offer the customer number is that minor. Besides, it is essential to note that the non-

response analysis has done with the CRM data and can be seen from table 1. In table 1, 

respondents are NIPF owners with customer identification number in the survey and non-

respondents NIPF owners are CRM reference group without the NIPF owners of a customer 

identification number. The information of the NIPF owners on the CRM system may differ from 

the data obtained from this research’s survey as the data has been collected differently.  

 

Non-response analysis showed that there were some statistically significant differences between 

the respondents and non-respondents by gender and age groups. The proportion of women in 

this research (89%) was higher than in the non-respondent group (85%). Then again, the 

respondents’ mean age (63.01 yrs.) was higher than the non-respondents (61.16 yrs.). Although 

the differences are statistically significant at the 1% level, they are not undoubtedly great. 

However, there were no statistical differences in forest area, number of forests or trade-behaviour. 

(Table 1). 

 

Table 1. Non-response analysis with the CRM data of the respondent and non-respondent NIPF owners  

Group/variable 

 

Respondents (n=1,155) Non-respondents 

(n=12,066) 

Stat. significant 

difference between 

groups 

Gender (%) 

Female 
11 15 

** 

Male 89 85 

Mean age 63.08 (Std Dev 13.40) 61.16 (Std Dev 14.19) ** 

Mean total forest acreage 

(ha) 
45.90 (Std Dev 70.21) 45.88 (Std Dev 129.12) - 

Mean forest property 

number (pcs) 
1.66 (Std Dev 1.66) 1.74 (Std Dev 1.80) - 

Mean trades (pcs) 3.89 (Std Dev 5.00) 3.96 (Std Dev 5.37) - 

Average size for trade 

(m3) 
395.28 (SD 414.74) 395.37 (SD 439.86) - 

* p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001. 
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Taken together some significant differences were found between the two groups of NIPF owners. 

However, the respondents were broadly the same, although there was a slight difference in mean 

age and gender distribution. This does not provide evidence about the presence of great non-

response bias. The data indicate that in the sample of this research is older and for example the 

lower-educated than the Finnish population as a whole when compared to the Statistics Finland's 

data (Statistics Finland 2018; 2019). The sample also contains a much higher share of male 

respondents compared to the Finnish population (Statistics Finland 2019). 

 

If these results about the respondents are compared with previous studies like Kärhä, Eronen, 

Palander, Ovaskainen, Riekki, and Hämäläinen (2019), where sample of NIPF owners was also 

taken from CRM by Stora Enso WSF (n =3,323), the respondents in this research were very similar 

to those NIPF owners who responded to Kärhä’s et al. (2019) study. For example, the gender and 

educational level of the respondents were relatively similar. The full-time professional status of 

NIPF owners were also comparable although there were more pensioners (48%) than wage-

earners (33%) in this research (cf. Kärhä et al. (2019) wage-earners 41% and pensioners 39%). In 

both studies, South-Finland was the most popular province of the residence, and the one-fifth of 

the forest owners of the research lived in the area of Uusimaa. Similarly, the distance between a 

NIPF owner’s residence and the forest property was quite the same in both research as well as 

the size of the forest property.  

 

In Kärhäs’s et al. (2019) study the average acreage of the most significant forest property by NIPF 

owners was 61.30 ha. In this research, the average size was 78.67 ha. However, in this research, 

the area of the largest forest area was not requested, so the respondent have totalled the area of 

several forest areas, and thus the average size was also more prominent. However, as can be 

seen from table 1, the number obtained from the CRM system is only 45.90 ha. It has a tighter 

exclusion. There were some differences in the length of ownership between studies, as in Kärhä's 

et al. (2019) study 40.5% were Longstanding forest owners and 31.7% New forest owners (cf. this 

research 48% were Longstanding NIPF owners and only 21% New NIPF owner).  

 

4.4  Data collection methods 

 

Survey method was used in this research and to collect the empirical data; a self-administered, 

internet-mediated questionnaire was conducted. As Saunders et al. (2007, 356) claimed, the 

survey questionnaire is more general, objective, and computable method for testing hypotheses. 
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The previous literature review has created a strong basis for designing this research measuring 

instrument. Some modifications were made to the existing scale to make those more suitable in 

the context of this research. Surveys have a specific strength within terms of objectivity due to the 

use of easily examined and replicated questionnaires to produce data. It is understood that 

anyone who uses this tool properly will receive an equivalent indication of the data. (Morgan 2013, 

55) Questionnaire is one of the most generally used data collection techniques within the survey 

strategy. However, it is hard to produce a suitable questionnaire for the reason that it is needed 

to confirm that it will collect the exact data that is required to answer to the research question and 

accomplish the objectives. (Saunders et al. 2009, 320-322) 

 

4.5 Data analysis methods 

 

This research was conducted utilizing a survey design and the methodology allowed for a 

statistical analysis of the quantitative data. Quantitative data need to process in order to make it 

useful or in other words, turn it into information. (Saunders et al. 2007, 406-459) The quantitative 

research analysis method was selected to be multivariate regressions. For the data analysis, SAS 

Enterprise Guide was used. 

 

First, a descriptive analysis of respondents and the results of the survey are provided. After that 

statistical tests are presented. All variables were tested with a non-parametric test. However, if the 

results were the same in both tests, the results of the parametric tests were reported. In the last 

stage, multivariate regression analyses were conducted to model relationships between variables 

and to test hypothesis. Both linear and logistic regression analyses were executed. Linear 

regression is the method that estimates the coefficients of the linear equation, that include one or 

several independent variables that surpass predict the value of the dependent variable which 

should be quantitative. Logistic regression is like a linear regression but is suitable for models 

where the dependent variable is dichotomous. Logistic regression coefficients can be utilized to 

estimate odds ratios for each of the independent variables which are in the model. (Alexopoulos 

2010, 23) 
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4.6 Measuring 

 

4.6.1 Questionnaire  

 

Survey’s type was a structured questionnaire, which signifies that questions are predetermined 

and identical set of questions (Saunders et al. 2009, 320-321). The questionnaire for the survey 

was compiled during December 2018 and January 2019. Initially, a pilot study was conducted, with 

a total of 28 Stora Enso experts testing the questionnaire, several of them were also forest owners. 

Based on the recommendation from the pilot study, changes to the final questionnaires were made 

to make it more understandable from the perspective of the respondent, in this case, NIPF owners. 

For example, the terminology was supplemented and modified. Some questions were removed as 

they were believed to be too personal or sensitive for the respondents. Subsequently, the 

questionnaire had to be supplemented with a TPB-based question-pool, which was reviewed by 

researchers who are familiar with theory. The questionnaire was introduced to the respondents in 

a cover letter, and they were persuaded to answer the questionnaire with product awards. 

 

In addition to the cover letter, a summary of the purpose of this research and the confidentiality 

statement was provided at the beginning of the questionnaire. The NIPF owner’s customer ID 

number was requested to be marked. This was done for the reason that the answers by the 

respondents might be combined into the CRM data by Stora Enso WSF, and therefore of the 

orders of European Union (2016) Directive (2016/679) on the protection of natural persons with 

regard to the processing of personal data, a confidentiality statement were required. The complete 

questionnaire can be found in Appendix 1.  

 

The questionnaire contained closed questions as well as some open-ended questions. It also 

covers list and category, quantity and rating questions that were used Likert-style rating scale from 

1 to 5. The questionnaire consisted of four sections: In the first section was asked about the NIPF 

owner's latest wood trade: When did the NIPF owner make the last wood trade, with whom, do 

she/he usually trade with the same buyer, did the environmental sustainability affect the choice of 

the buyer in the latest wood trade and when the NIPF owner makes the trade, how does she/he 

act? This section contained one filter question, where NIPF owners who have not made the wood 

trade skipped the above questions, to be logical to the respondents. However, all the NIPF owners 

were requested to evaluate how much-listed factors (e.g. price, ease of trade, company reputation) 

influence the selection of the wood trading partner. Also, the respondents were asked about the 

desired source of environmental sustainability information. The TPB-related intention was also 
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asked in this section with the question: “If you are about to sell wood in the next five years, answer 

the questions below”. The answer options were: “I will sell wood to Stora Enso” and “I will sell 

wood to another company/operator”. The NIPF owners were requested to evaluate those options 

with the five-point scale (Appendix 1). 

 

Secondly, NIPF owners were asked about the importance of forest company’s activities, mainly 

environmental sustainability actions, and renewable products in wood trade and in choosing a 

trading partner. The NIPF owners were inquired how important they consider listed actions of 

their wood trade partner in order to make their sales decision. Things were mainly related to 

environmental sustainability. Respondents were also requested to evaluate the three largest 

forest companies, Stora Enso, UPM and Metsä Group, how responsibly they care for the 

environment. This was also used in TPB-related intention variable. In addition, NIPF owners were 

asked whether they had previously heard about renewable products made of tree and where they 

would like their trees to end up primarily. Respondents were additionally enquired to estimate how 

important it is for them to know what is made of the wood she/he sells, whether she/he is 

interested in renewable products and innovations that use wood as a raw material, whether 

she/he wants more information about them, and how important it is to NIPF owners that she/he 

could produce renewable raw-material  in her/his forest for forest industry? (Appendix 1). 

 

The third part of the questionnaire included context-specific metrics claims (attitude, subjective 

norms and PBC) related to TPB and questions about the NIPF owner's environmentally friendly 

behaviour, consumer behaviour as well as environmental concerns and awareness to describe 

the greenness. Both questions groups used a five-point scale to answer (Appendix 1). Lastly, in 

the last section of the questionnaire, the NIPF owners’ socio-demographics background 

information, as well as her/his forest property and the importance of forest income were mapped. 

NIPF owners were divided into different groups based on the answers. Demographic profile and 

sample descriptive statistics can be found in table 2 and 3 In the analysis Vocational degree or 

equivalent, Matriculation examination and College/institute degree combined to a Second-degree 

and Bachelor’s degree and Master’s degree were combined to an Academic degree. The 

provinces such as Uusimaa, Tavastia Proper, Päijänne Tavastia, Kymenlaakso and South Karelia 

were examined as South Finland, Southwest Finland, Satakunta, Pirkanmaa, Central Finland, 

Ostrobothnia, Southern and Central Ostrobothnia as West Finland, Southern and Northern 

Savonia and North Karelia as East Finland, and Northern Ostrobothnia, Kainuu and Lapland as 

North Finland in the research. 
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Table 2. Demographic Profile 

Variables Classification Division Percentage n 

Gender  Women  
Men 

 22  
78 

1309 

Age  Young  
Middle-aged  

Old  

(< 45 yrs.)  
(45-65 yrs.)  
(> 65 yrs.) 

16 
40 
44 

1285 

Education level Elementary school 
Second degree 

Academic degree 

 7 
58 
36 

1305 

The full-time professional status Wage-earner 
 Agricultural or forestry 

entrepreneur 
Other entrepreneur 

Pensioner 
Other 

 33 
9 
 

8 
48 
2 

1313 

Province of the residence   South 
West 
East 
North 

 35 
19 
26 
20 

1297 

Distance between a residence 
and the forest property 

On the holding  
In the middle 

Absentee  

(< 10km)  
(10-100 km)  
(> 100km) 

33 
36 
31 

1305 

Forest holdings size Small  
Middle-sized  

Large  

(< 30 ha)  
(30-99.9 ha)  
(> 100 ha) 

43 
34 
22 

1391 

Significance of the income from 
forest property 

Important 
Supplementary 

Minimal 

 15 
51 
34 

1316 

Ownership length  New  
Medium-term  
Longstanding  

(< 10 yrs.)  
(10-20 yrs.)  
(> 20 yrs.) 

21 
31 
48 

1316 

The management way of the 
forest property 

One person 
Together with spouse 
Small forest Co. group 

Heirs 
Other 

 55 
22 
14 
6 
3 

1316 

Average wood size groups Small  
Medium-size  

Large  

(< 91 m3/ha) 
(91-150 m3/ha)  
(>151 m3/ha) 

26 
50 
24 

1062 

Trading activity Not active  
Active  

Very active  

(< 2 pcs)  
(2-9 pcs)  
(> 9 pcs) 

57 
35 
8 

1155 

The trade volume groups Small  
Medium-size  

Large  

(< 150 m3) 
(150-600 m3) 

(>600 m3) 

26 
56 
18 

781 

 

Table 3. Demographic Profile and Sample Descriptive Statistics 

Variables Mean Std Dev Min Max n 

The year of birth 1957.19 1.19E+08 1926 1993 1285 

Area of a forest area (ha) 78.67/82 170.62 0.50 1600 12821 

Average wood (m3/ha) 116.33 52.22 0 788 1106 

Forest holdings (pcs) 1.67 1.66 0 23 1155 

Trades (pcs) 3.89 5.00 1 53 811 

Size of trades (m3) 1524.99 2871.02 2 42971 810 

Average size for trade (m3) 395.28  2 4230 810 
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As a model for this research’s questionnaire, previous studies were used. Measurement variables 

for TPB’s context-specific metrics and respondents’ greenness (Appendix 1) used in this research 

were either selected or modified from previous studies (Table 10 & 11 in Appendix 2). The 

established validated indicators used for measuring attitude, subjective norm and PBC were taken 

from the existing literature. The questions were mostly adapted based on studies on green 

behaviour where they have used TPB as a framework of the study.  Table 10 (Appendix 2) shows 

the studies used to formulate the questions related to TPB’s context-specific metrics. Intention 

did not fit the patterns of the previous studies but was designed to fit this survey and research.  

 

Table 11 (Appendix 2) also describes what studies and theories were used to create forest 

owners' greenness. Greenness was formed from the environmentally-conscious consumer 

behaviour, perceived consumer effectiveness, green purchase behaviour and criteria for green 

consumer. Former studies about the forest owners were used to model the questions related to 

wood-sales and NIPF owners’ background information (e.g. Kärhä et al. 2019; Hänninen et al. 

2011: Rämö et al. 2009). 

 

4.6.2 Generating sum variables 

 

The used data included many closely related variables that could be grouped. From those, the 

seven sum variables were generated. Sum variables increases the reliability of measurable items 

(Puumalainen 2018a). Cronbach's coefficient alpha was used to measure the reliability of the sum 

variables. Cronbach's alpha will commonly grow as the intercorrelations amongst test items 

increase and is therefore known as an internal consistency evaluation of reliability of test scores 

(Idre 2019). The Cronbach alpha should exceed 0.60 in exploratory studies and 0.70 in theory 

testing studies (Puumalainen 2018a). The variables, from which the sum variables were formed, 

as well as the sum variables themselves basic descriptive statistics are described little more 

detailed in the descriptive section. 

 

When creating the questionnaire, the sum variables were also planned in advance, so their 

internal consistency, that is how closely related a set of items are as a group, i.e. the ability of 

variables to measure the same thing, was quite good from the straight. Thus, there was large 

positive correlations among the items. However, some planned items were removed from the sum 

variables as those omission improved average item-total correlation and alpha. There are various 

cut-off points for total item correlations; however, according to Cristobal, Flavian and Guinaliu 
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(2007) accepted item-total correlation should be >0.30. From table 4 can be seen the summary 

of the Cronbach’s alpha analysis: what items were used in sum variables, what was the item-total 

correlation and correlation coefficient.   

 

Table 4. Descriptive statics and summary of the Cronbach’s alpha analysis of the sum variables 

Sum 
variable 

Variable Reversed Correlation 
with Total 

Alpha 
if 

deleted 

Cronbach'
s α 

The importance of renewable products (sum variable 1) 0.85 

11_2 The company invests in forest biodiversity and protection 
through various actions. 

 0.71 0.82  

11_3 The company manufacture renewable wood-based 
products that replace the use of plastic from the wood it 
purchases. 

 0.55 0.84  

11_4 The company is constantly innovating new products and 
services. 

 0.64 0.83  

16_1 How important is it for you to know what is manufactured 
from the wood you sell? 

 0.58 0.84  

16_2 Are you interested in renewable products/innovations that 
use wood as a raw material? 

 0.66 0.83  

16_3 Are you interested in getting more information about 
renewable products? 

 0.65 0.83  

16_4 How important it is for you to produce renewable raw-
material in your forest for forest industry? 

 0.51 0.85  

The importance of environmental sustainability actions (sum variable 2) 0.78 

8_1 Environmental sustainability of a trading partner  0.62 0.70  

11_1 The company invests in forest biodiversity and protection 
through various actions. 

 0.67 0.68  

11_4 The company actively offers alternative forest 
management and treatment methods. 

 0.59 0.72  

11_7 The company strives to make more products from less 
material. 

 0.45 0.78  

Greenness (sum variable 3) 0.82 

18_3 Environmental issues are ranted too much today. x 0.47 0.81  

18_4 I can encourage others by my actions to act in an 
environmentally friendly way too. 

 0.44 0.81  

18_5 I would like to know more about environmental issues.  0.59 0.79  

18_6 I am worried about the future of the environment.  0.62 0.78  

18_7 I believe that even small pro-environmental actions are 
important. 

 0.67 0.78  

18_8 I am looking for information on the environmental impacts 
of the products I buy and their manufacturing. 

 0.58 0.79  

18_9 I am willing to pay more for sustainable and 
environmentally friendly product. 

 0.60 0.79  

18_10 I cannot influence the environment with my choices 
because other people do not live in an environmentally 
friendly way either. 

 
x 

0.36 0.82  

Attitude (sum variable 4) 0.77 

17_1 For me, making wood trades with an environmentally 
responsible forest company is important. 

 0.77   

17_2 For me, making wood trade with environmentally 
responsible forest company is pleasant.    

 0.77   

Subjective norms (sum variable 5) 0.74 

17_3 People who are important to me think that I should sell 
wood to an environmentally responsible forest company. 

 0.64 0.55  

17_4 Most of the people who are important to me have sold 
wood to an environmentally responsible forest company. 

 0.58 0.64  

17_5 I feel social pressure to sell wood to an environmentally 
responsible forest company. 

 0.48 0.76  
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PBC (sum variable 6) 0.76 

17_6 Whether or not to sell wood to an environmentally 
responsible forest company is completely up to me. 

 0.51 0.77  

17_7 If I wanted to, it is easy for me to sell wood to an 
environmentally responsible forest company.  

 0.70 0.57  

17_8 I have resources, time, and opportunities to sell wood to an 
environmentally responsible forest company. 

 0.59 0.70  

 

 

The sum variable 1, “The importance of renewable products”, was formed to reflect the 

respondents' attitude and opinion about the significance of wood-based, renewable products and 

how important those are in their wood-sales behaviour.  Sum variable 2, “The importance of 

environmental sustainability actions”, was also designed to reflect what forest company’s 

environmental sustainability actions matter to the NIPF owners and how those affect their wood-

sales behaviour. Sum variable 3 "Greenness" was created to map the environmental 

consciousness of a NIPF owner. Items 18_3 and 18_10 (Table 4) were recoded ranging in the 

opposite direction as they were in negative form.  

 

Likewise, three sum variables more, which were TPB’s context-specific metrics were generated; 

sum variable “Attitude” (sum variable 4), reflect NIPF owners’ attitude toward selling to an 

environmentally friendly forest company, “Subjective norms” (sum variable 5) was formed NIPF 

owners' thoughts about so-called social pressures toward selling to an environmentally friendly 

forest company and “PBC” (sum variable 6) replicate the NIPF owner's thoughts about own PBC 

toward selling to an environmentally friendly forest company. 

 

The correlation of all six sum variables was tested with the Pearson Correlation Coefficients -test 

and can be seen in table 5. The first three sum variables can be thought to measure similar issues 

that are strongly related to the environment and sustainability issues. TPB’s sum variables do not 

actually measure the same thing, although all variables examine the NIPF owners’ different 

attitudes and thoughts about selling to an environmentally friendly forest company. Thus, as a 

matter of fact, those sum variables have a connection. Variables were statistically correlated since 

the p-value for the tests of significance between all the sum variables was ≤0.0001. Basic statistics 

of the six sum variables can be found from the table 18 (Appendix 5). The Cronbach alpha of all 

these six sum variables was 0.79. 
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Table 5. Correlation matrix between the sum six variables 

Pearson Correlation Coefficients  
 

  The importance 
of renewable 
products 

 
 

The importance of 
environmental 
sustainability actions 

Greenness Attitude Subjective 
norms 

PBC 

The importance of 
renewable products 

  

 

1.0 

  

1301 

 

0.68 

<.0001 

1284 

 

0.51 

<.0001 

1236 

 

0.59 

<.0001 

1278 

 

0.49 

<.0001 

1255 

 

0.33 

<.0001 

1222 

 

The importance of 
environmental 
sustainability actions 

 
 

 1.00 

  

1312 

 

0.53 

<.0001 

1240 

 

0.66 

<.0001 

1285 

 

0.54 

<.0001 

1260 

 

0.24 

<.0001 

1227 

 

Greenness   1.00 

  

1268 

 

0.56 

<.0001 

1259 

 

0.46 

<.0001 

1237 

 

0.21 

<.0001 

1205 

 

Attitude 

  

 

   1.00 

  

1313 

 

0.63 

<.0001 

1282 

 

0.34 

<.0001 

1249 

 

Subjective norms 

  

 

    1.00 

  

1283 

 

0.24 

<.0001 

1229 

 

PBC 

 
 

     

 

 

 

1.00 

  

1253 

 

 

Later in hypotheses testing “H6 Greenness among NIPF owners influences their attitude towards 

selling to an environmentally friendly forest company” relationship between sum variable 

“Greenness” and “Attitude” is examined.  There was a statistically significant, positive correlation 

between them (0.51). (Table 5) 

 

Intention to sell to an environmentally friendly forest company (sum variable 7) 

The last sum variable “Intention to sell to an environmentally friendly forest company” were formed 

from the variable 10 where asked that how willingly over the next five years NIPF owner would 

like to sell wood for Stora Enso as well as for other companies, and from the variable 12 where 

respondent was requested to evaluate the forest companies about how responsibly they care for 

the environment. (Appendix 1)  
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Sum variable 7 was formed into a two-class variable where all the respondents who had given 

values 4 or 5 to intention to sell (variable 10) and gave to the same company values 4 or 5 for 

environmental responsibility (variable 12) formed a group: “Intends to sell to an environmentally 

friendly forest company” (n = 122). All others were included in the group: “Environmental 

friendliness does not matter in wood trade” (n = 672) which mean that they had for example given 

value 3 for Stora Enso about the environmental responsibility but then again, they would definitely 

sell to Stora Enso in the future (had given values 4 and 5). It can be assumed that for them, 

environmental friendliness of the forest company is not a main factor in the wood trade.  
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5 RESULTS 

 

First, in the descriptive part, it is provided basic information about the respondents. After that, the 

research discusses the responses related to general wood-sales behaviour. It then reviews the 

results of respondents' interest in renewable products and environmental sustainability actions 

and their importance in wood-sales behaviour. Attention is at first paid on bivariate relationships 

for hypothesis testing purposes and the results of a multivariate analysis that takes into account 

the joint effects of the different variables considered are reported in a later section. After that, 

hypotheses are answered. As particularly, the impact of age and gender on responses wanted to 

investigate the differences in age group and gender group responses were examined and 

reported in more detailed in the results.  

 

5.1  Descriptive 

 

Here are presented the descriptive results about the respondents as well as results related to the 

wood-sales behaviour and the importance of environmental sustainability. They are presented 

here to understand the overview of respondents’ opinions about the subjects. 

 

A Shapiro-Wilk W test was conducted with the variables, i.e. questions and statements, to check 

whether the variables are normally distributed or not. The results indicate that the variables are 

not normally distributed. As already stated, the variables were tested with both parametric and 

not-parametric tests. Nevertheless, it is reported the results of normal distributed tests, unless the 

results of the tests differ significantly, for the reason that with such a large number of respondents, 

few variables are normally distributed. Overview from the measurement variables that used in the 

analysis was created with the mean value, and the standard deviation (SD) was used to examine 

how do the respondents agreed with the variables (Table 13 in Appendix 3). Table 13 also 

describes which variables were used in which sum variables.  

 

5.1.1 Basic information about the respondents 

 

The preponderance of the respondents (78.23%) in the research were male as 21.77% of the 

respondents were female. The proportion of Old (>65 years old) NIPF owners was 43.83% (n = 

610); thus, they were the largest group of respondents. The share of Middle-aged (45-65 years 
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old) was 39.70% (n = 553) and Young (<45 years old) was 16.47% (n = 229). Thus, the average 

respondent was a 62-year-old man.  

 

In terms of NIPF owners’ education level vocational degree or equivalent was the largest group 

as it represented 27.28% of the respondents. Almost as many respondents responded to a 

college degree (27.05%). The third-largest group was a master’s degree with 21.61%, and 

13.95% told that they have a bachelor’s degree. Together 10.11% of the respondents reported 

that they did not have vocational education (elementary school 6.82% and matriculation 

examination 3.30%). Together combined second-degree status was 54.33% of the respondents 

and academic degree 35.56% of the respondents. Thus, it can be said that the education level of 

NIPF owners, who responded to the inquiry, was relatively high. Nearly half of the respondents 

were pensioners (48.44%) and the second biggest respondent group was wage-earners 

(32.75%). Nine per cent of the NIPF owners said that they were agricultural and forestry 

entrepreneurs and the share of other entrepreneurs were 7.46%.  

 

Most of the respondents (35.32%) lived in the area of South Finland, and 25.77% of the NIPF 

owners lived in East Finland, 20% in North Finland, 19% in West Finland and one of the 

respondents lived in the Åland. About the one-fifth of the respondents lived in Uusimaa province. 

Distance between a NIPF owner’s residence and the forest property was quite equal among the 

respondents. Over thirty-five per cent (35.63%) of the NIPF owners were considered “In the 

middle” in the research; in other words, the distance between residence and their forest property 

was 10-100 km. Live on the holding, i.e. the distance between the residence and forest property 

by a NIPF owner was less than 10 km, responded 33.33% of the respondents and 31.03% was 

considered as “Absentee” as the distance between the residence and forest property was more 

than 100 km. Of the respondents, more than half (54.94%) were the owners of forest property. 

The second biggest respondent group (22.26%) owned the forest together with their spouse. Little 

over fourteen per cent (14.21%) of the respondents was a part of a small forest company group, 

and 8.59% answered that the forest is the heirs or other kind of form.   

 

As to the significance of the income from forest property to the NIPF owner, for 50.99% of the 

respondents, the importance of forest property income was a supplementary source of income. 

For 33.59% the importance was minimal, for 13.83% of the respondents, the forest property 

incomes were important, and for 1.60 the primary source of income. Longstanding NIPF owners 

were 48.56% as they had owned their forest property for more than 20 years. Medium-term NIPF 

owners, those who had owned their forest holding 10–20 years, were 30.70% of respondents and 
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20.74% were considered New NIPF owners since their ownership length was less than ten years. 

The average acreage of forest area was 81,73 ha. The results on the size of the forest area are 

slightly difficult to interpret since some of the NIPF owners had given the sum of many different 

forest areas, some had given the size of the small forest company group as a whole, while others 

had only given the sum of their share of the group. Therefore, the results do not give a perfect 

picture. The size of NIPF owners’ forest area ranged from 4000 hectares to 0.5 hectares. The 

answer 4000 hectares were removed from the analysis phase as it distorted the results. Thus, 

the maximum number of hectares was 1600 ha. After that, the average is of the forest was 78.67 

ha.  The size of the forest areas was divided into three vicinities relatively evenly as 38.34% of 

the NIPF owners owned Small forest holdings (<30ha), 37.23% Middle-sized holdings (30-100 

ha) and 24.53% of the respondents owned Large holdings (>100ha). 

 

The information about the NIPF owners from CRM are not described in more detail. Trades 

volumes and sizes can be found in table 2. All the NIPF owners, expect around 10 of them, have 

made wood trades during the 21st century. 

 

5.1.2 Wood-sales behaviour 

 

The questionnaire started with general sales behaviour questions in order to find out the factors 

that most affect NIPF owners’ wood-sales decisions. The majority of the respondents had made 

wood trade within a few years, most of the respondents in 2018. Only less than 3% of respondents 

had never made a wood trade. Just under half (47.53%) of the respondents had made the latest 

wood trade with Stora Enso and 52.47% with someone else.  Therefore, the results are not only 

the opinions of Stora Enso's customers but generally the opinions of Finnish NIPF owners. Of the 

respondents, 45.68% make wood trade with the same buyer, while 54.32% do not. 

 

In question eight (Appendix 1) NIPF owners were asked to evaluate how much different factors 

influence the selection of a wood trading partner and the respondents rated them on the Likert 

scale “Not at all” (1), “Little” (2), “Some” (3), “Pretty much” (4) and “Very much” (5).  The price of 

wood, harvesting result and ease or speed of trade were the most crucial factors that influenced 

the selection of a wood trading partner. Ninety-five per cent of the NIPF owners replied that the 

price of wood effect “Very much” or “Pretty much”. The least deviation was in that factor. 

Environmental sustainability of a trading partner was considered “Pretty much” or “Some” 
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important as the mean value was 3.25. All the variables of question 8 and their descriptive statics 

can be found in table 13. (Appendix 3). 

 

 

Figure 7. Mean values and standard deviations of question 8 variables 

 

The diagram (Figure 7) shows the mean values and SD of the answers in variables. As can be 

seen, the answers were fairly even. However, the chart confirms that the price of wood was the 

most critical factor when choosing a wood trading partner. The least important ones were the 

trading partner’s ads and news of the trading partner. However, those factors can be considered 

as partly unconscious factors; thus, the NIPF owner might not understand how much those factors 

truly affects.  Next, the differences between women and men, as well as between age groups 

responses in the three most influential factors were examined.  

 

The distribution of the most significant factor influencing the selection of the wood trading partner, 

i.e. “the price of wood” was examined. The one-way ANOVA was conducted to compare the 

importance of the price of wood in Young, Middle-aged and Old age groups. As it wanted to 

investigate the differences between age groups whose variances Levene’s test proved not equal 

- Welch’s ANOVA test was conducted. According to that, there were significant differences 

between age groups’ means. Post hoc comparisons using the Bonferroni (Dunn) t-Tests indicated 

that for the Young age group, the price means more than for other groups and on the other hand 

for the Old, the price was less important than for other age groups (Table 16 in Appendix 4). An 

independent-samples t-test exposed that there was no statistically significant difference in the 
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scores of women and men (Table 14 in Appendix 4) but for both the price of wood was the most 

significant factor.  

 

Next, it wanted to investigate the relationship between the second most vital factor, “harvesting 

result” and gender. According to the t-test, it was proved to be equally important for women and 

men as there was no statistically significant difference in the scores for women and men. (Table 

14 in Appendix 4) There were no statistically significant differences between variable and age 

either alias the harvesting result is evenly significant in all age groups (Table in 15 in Appendix 

4).  

 

In the third most essential factor, “ease or speed of trade” that influenced the selection of a wood 

trading partner was differences between the gender. T-test demonstrated that there are significant 

differences in the scores for women and men. (Table 14 in Appendix 4) The result indicated that 

for women, the ease or speed of the wood trade is more important than for men. ANOVA test 

depicted that there were no significant differences between age groups’ answers in variable, 

which means that ease or speed of the wood trade is similarly crucial for all ages. (Table 15 in 

Appendix 4).  

 

Environmental sustainability and the latest wood trade 

In question six (Appendix 1) were asked whether environmental sustainability affect the choice of 

the buyer in the latest wood trade. "Yes" answered 14.46% (value 3) of the NIPF owners, “Some” 

answer 42.66% and “No” 42.88% (value 1).  

 

An independent-samples t-test was conducted to compare the answers between women and men 

and it was noticed that there was no statistically significant difference in the scores for women (n 

= 274, M=1.77, SD=0.75) and men (n = 1003, M=1.70 SD=0.69); t(405,25) = 1.22, p =0.22. As a 

conclusion, there was no statistically significant difference in how environmental sustainability 

affects the choice of the buyer in the latest wood trade between the genders.  

 

The one-way between subjects, ANOVA was implemented to compare the variable in Young, 

Middle-aged and Old age groups. The Chi-Square test (X2) of independence verified variables 

are statistically dependent. There were statistically significant differences between age group 

means as defined by one-way ANOVA (F(2)= 16.81; p<0.001). Post hoc comparisons using the 
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Tukey HSD test showed that the mean score for Old (n = 599; M = 1.84; SD = 0.71) was 

significantly different at the 0.05 significance level than the Middle-aged (n = 539, M = 1.64, SD 

= 0.69) as well as Young (n = 118; M = 1.52; SD = 0.62). The result suggested that environmental 

sustainability in the choice of the buyer in the latest wood trade affected more for Old than other 

age groups. Middle-aged considered environmental sustainability more important than Young. 

However, there was no statistically significant difference between the Middle-aged and Young 

groups. Figure 8 demonstrates the differences in age groups.  

 

 

Figure 8. Impact of environmental sustainability on the latest wood trade by age groups. 

 

Environmental sustainability when choosing wood trading partner 

As already showed the environmental sustainability of a trading partner was considered “Pretty 

much” or “Some” important when choosing a trading partner. It was the seventh most significant 

factor from twelve factors (Appendix 1). This variable can be considered essential for the reason 

that its results indicate a great deal of the respondents' attitudes towards the importance of 

environmental sustainability in the wood trade. Therefore, the variable was taken into account in 

more detail, even though it has been included in the sum variable “Importance of environmental 

sustainability actions” and is thus included in the more detailed review.   

 

An independent-samples t-test was conducted to compare the importance of environmental 

sustainability of a trading partner between women and men. There was a significant difference in 

the scores for women (M=3.52; SD=1.03) and men (M=3.17; SD=1.03); t(1288) = 5.07, p<0.001. 

The result indicated that for women, environmental sustainability was more important than for 

men when choosing a trading partner. 
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The one-way ANOVA was conducted to compare the importance of environmental sustainability 

of a trading partner in Young, Middle-aged and Old age groups. There were statistically significant 

differences between age group means as determined by Welch’s ANOVA (F(2)= 15.78; p<0.001). 

Bonferroni (Dunn) t-tests indicated that the mean score for Old (n = 598; M = 3.41; SD = 0.99) 

was significantly different at the 0.01 significance level than the Middle-aged (n = 549; M = 3.15; 

SD = 1.03) as well as Young (n = 121; M = 2.92; SD = 1.15). There was no statistically significant 

difference between the Middle-aged and Young groups. The result showed that the environmental 

sustainability of a trading partner was more important for Old than other age groups and less 

important for the Young age group.  

 

Importance of forest company’s environmental sustainability activities 

As it wanted to investigate the importance of renewable products, the respondents' awareness of 

them had to be ensured.  Almost all respondents had heard or were aware of renewable wood-

based products cause 95.17% (n = 1261) of respondents answered “Yes” to the question 14.: 

“Have previously heard about renewable products made of tree?” (Appendix 1).  From the result 

can be assumed that renewable products are familiar to the vast majority of the respondents.  

 

In question 11., NIPF owners were asked the importance of forest company’s activities, mainly 

environmental sustainability actions and renewable products, in wood-sales decisions. 

Respondents rated the activities on the five-point Likert scale (Appendix 1) The most important 

activity was that the wood is processed in Finland as far as possible since the 87,70% answered 

it is “Very important” or “Important” to them, and the mean value was 4.38. Also, the SD of that 

activity was the lowest (0.85). However, all of the actions were considered important since the 

mean value of the answers was over 3.4 (Table 13 in Appendix 3). 

 

As all of the actions could somehow consider relating environmental sustainability the variable 

“The company invests in forest biodiversity and protection through various action” can be seen to 

be related to the most to environmental sustainability actions. Though it got the lowest mean value 

(3.41) of the options, still more than half (51.19%) of the respondents saw it as “Very important” 

or “Important”. However, significant environmental sustainability action “The company strives to 

make more products from less material” was classified by NIPF owners as the second most 

important action (mean 3.98). In that action, 74.91% replied to the options “Very important” or 

“Important”. When considering the importance of renewable products, those actions turn out to 

be the third “The company is constantly innovating new products and services” (mean: 3.91) and 

fourth “From the wood company buys, they manufacture renewable wood-based products that 
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replace the use of plastic” (mean: 3.84) most crucial company’s activities among NIPF owners. 

The diagram (Figure 9) shows the mean values and SD of the answers in variables 11. 

 

 

Figure 9. Mean values and standard deviations of question 11 variables 

 

Differences in variables in different background variables, for example between men and women 

or between different age groups, are not reported here, as those are reported in the context of 

the sum variables as well as being tested in hypotheses testing and described more detailed 

there.  

 

In question 15. were asked where NIPF owners would like their woods to end up primarily. There 

were 12 response options, some of which were new renewable products where synthetic materials 

were replaced with wood and some of the traditional wood-based products, such as paper. 

(Appendix 1) Respondents were able to pick as many options as they wanted. Clearly, the most 

(13.14%) respondents wished that their wood would end up in “Wood products for building and 

decorating as sawn or planed”. This is probably strongly linked to the fact that from the logs are 

paid more than, for example, from pulp. Thus, the importance of the price of wood can also be seen 

here.  
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On the other hand, one of the reasons also might be that wooden building store carbon for decades, 

even centuries (Stora Enso 2017). Of the given options, buildings will store carbon the longest since 

they have a longer lifecycle than, for example, packings or garments. Traditional carton in food 

packaging was also supported (10.61%). However, over 10% of respondents also wanted their 

woods to replace steel and concrete in construction, to replace Styrofoam in packaging and to 

replace synthetic fibres. The least support (4.31%) was given to the option; "Pulp sold for various 

uses mainly abroad."  This is in line with the results from question 11., where the most important 

activity that affected NIPF owners’ wood trading decision, was that the wood is processed in Finland 

as far as possible. Domesticity seems to be significant to respondents. Figure 10 shows the 

distribution of the responses. 

 

 

Figure 10. Distribution of the answer options of question 15 

 

Question 16. dealt with the use of wood and renewable products. There were four questions that 

NIPF owners rated on a familiar five-point Likert-scale (Appendix 1). The question “How important 

it is for you to produce renewable raw-material in your forest for forest industry?” turned out to be 

the most important to the respondents (mean 4.11). NIPF owners were also quite interested in 

renewable products since 78,78% of the respondents considered those to be “Interesting” or “Very 

interesting” and the mean value was the second-highest (4.04). The lowest mean value (3.28) 

was in the variable “How important is it for you to know what is manufactured from the wood you 

sell?”, which respondents felt the least important. Also, the SD was the greatest (1.01). (Table 13 

in Appendix 3). The diagram (Figure 11) shows the mean values and SD of the answers in 

question 16. 
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Figure 11. Mean values and standard deviations of question 16 variables 

 

Differences in these variables in different background variables are not reported here, as those 

are reported in the context of the sum variables as well as being tested in hypotheses testing and 

described more detailed there. 

 

Company’s environmental sustainability 

Effects of all the respondents' socio-demographic background variables on the sum variables (1, 

2 & 3) were also studied. Based on these results, tables 17 and 18 (Appendix 5) were formed. 

Mean values, SD and the statistically significant differences between the groups in sum variables 

have been reported. T-tests and ANOVA tests, as well as post hoc tests, were performed with 

mean values of the sum variables. Table 18. (Appendix 5) also contains basic statistics about the 

sum variables. These basic statistical tests prepare the testing of hypotheses with regression 

models. 

 

The importance of renewable products (sum variable 1) in the selection of the wood trading 

partner and in general for respondents can be seen as a vital factor as the mean value of the sum 

variable was 3.77 and SD was 0.70. The importance of environmental sustainability actions 

(sum variable 2) can also be seen as a crucial factor, although not as important as sum variable 

1, since the mean value was 3.53 and SD was 0.79. (Table 18 in Appendix 5) 

 

There were statistically significant differences between gender, age, occupational status, forest 

income significance and length of ownership groups in the importance of renewable products. 

When observing the importance of environmental sustainability, it can be noticed that there were 
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statistically significant differences between the sum variable and gender, age, occupational 

status, distance between forest property and residence, forest property acreage and forest 

income significance groups (Table 17 in Appendix 5) 

 

In both sum variables, it can be seen that they meant more to women, old and respondents who 

are pensioners. The difference between women and men in renewable products were significant 

at 1% significance level and in environmental sustainability at 0.1% level. For women (mean 3.81), 

environmental sustainability meant more than for men (mean 3.46). Statistically significant 

differences in age groups were mainly between the “Old forest owners”, and other age groups. In 

occupational status statistically significant differences were between “Pensioners” and other 

occupational groups. These results also support the results raised from the age variable; The 

older the respondent is the more renewable products or environmental sustainability meant for 

her/him. For “Agricultural and forestry entrepreneurs” (3.16) the importance of environmental 

sustainability meant the least and between them, and wage-earners (3.44), the difference was 

also statistically significant at 0.1% significance level. 

 

However, some of the results differed: The more the forest incomes were significant, the more 

renewable products meant for respondents. ANOVA test showed that there were statistically 

significant differences between the forest income significance groups “Main/important source” 

(3.84) and “Minimal importance” (3.72) at 5% significance level. For longstanding forest owners 

(3.82) the renewable products were the most significant while for the new forest owners (3.67) 

the least significant. Between them, the difference was statistically significant at 5% level. Taken 

together, it seems that renewable products meant most to those who get their primary income 

from a forest property and had owned forest for a long time. 

 

In terms of environmental sustainability actions, the forest income significance was the opposite:  

The more forest incomes were significant the less environmental sustainability for the respondents 

meant. For example, those for whom the forest income was main or important source of income 

(3.29) and for whom it was minimal importance (3.66) the difference between them were significant 

at 0.1% level. Forest property acreage also had some effect on the sum variable. The owners of 

large forest holdings (3.23) felt that environmental sustainability actions were less important than 

the owners of small (3.67) or medium-sized (3.57) forests. The differences between them were 

statistically significant at the 0.1% level. Same line with the previous results was also the distance 

between the forest property and residence which also brought differences in the answers. For the 

respondents who were consider living “On the holding” environmental sustainability was the least 



71 
 

 

important than for the other groups. Statistically significant difference at the 1% level can be found 

between them who were living “On the holding” (3.44) and those who were considered “Absentee” 

(3.63). Taken together, it seems that environmental sustainability actions meant the least to those 

who get their main income from a forest property, owns a large forest and lives there or near it.  

 

5.1.3 Green consumer behaviour and attitudes  

 

In question 18. NIPF owners were requested to assess the extent to which they agreed with the 

various environmental attitude statements (Appendix 1). The above-mentioned sum variable 

“Greenness” was formed from these claims. The question contained a total of 11 attitude claims, 

and those were based on the literature on environmentally friendly consumers (Appendix 2). The 

mean and SD were as well studied in figure 12 and table 13 (Appendix 3). 

 

The variable “I believe that even small pro-environmental actions are important” (mean: 3.90) 

were agreed the strongest as 73.63% of respondents answered; “Fully agree” or “Somewhat 

agree”. The variable “I am worried about the future of the environment” received the second most 

support (mean 3.88). 63.06% (mean: 3.64) of the respondents felt that they live in an 

environmentally friendly way enough and do not feel the need to change their lifestyle. “I cannot 

influence the environment with my choices because other people do not live in an environmentally 

friendly way, either” got the most robust resistance as the mean value was the lowest (2.27). The 

least SD (0.85) was in the variable “I can encourage others by my actions to act in an 

environmentally friendly way too”, with which 66.21% of the NIPF owners “Fully agreed” or 

“Somewhat agreed”. The mean value was 3.76. The most SD (1.26) involved in the variable 

“Environmental issues are ranted too much today”, and 41.53% of the respondents disagreed 

with the claim (mean 2.85). 
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Figure 12. Mean values and standard deviations of question 17 variables 

 

Differences in variables between NIPF owners’ background variables are not reported here, as 

those are reported in the context of the sum variables as well as being tested in hypotheses testing 

and described more detailed there. However, before the sum variable 3. was formed, all the 

variables mentioned above were cross-tabulated with gender and age groups to find out whether 

there are associations between the variables. Also, ANOVA tests were executed. These analyses 

provided a better picture of how men and women and different age groups differ in their opinions 

about environmental consciousness. Differences between groups were found in several claims, 

but in summary from the results, it can be concluded that women were generally more 

environmentally conscious than men. In addition to that, older were more environmentally friendly 

than young or middle-aged. 

 

Thoughts about selling to an environmentally responsible forest company 

In the third part of the questionnaire the question 17. contained claims for selling wood to an 

environmentally friendly forest company. The claims were based on TPB’s context-specific 

metrics; attitude, subjective norms and PBC. The above-mentioned TPB sum variables were 

formed from these claims. NIPF owners were asked to evaluate how well the eight different 

statements depicted their actions, and the NIPF owners rate them on Likert's scale (Appendix 1).  
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3,90
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I cannot influence the environment with my choices cause other
people do not live in an environmentally friendly way either.

Because of my life, I cannot live as environmentally friendly as I
would like to.

Environmental issues are ranted too much today.

I am looking for information on the environmental impacts of the
products I buy and their manufacturing.

I would like to know more about environmental issues.

I am willing to pay more for sustainable and environmentally
friendly product.

I think I live in an environmentally friendly way enough and I do
not feel the need to change my lifestyle.

I believe that I know enough about environmental issues.

I can encourage others by my own actions to act in an
environmentally friendly way too.

I am worried about the future of the environment.

I believe that even small pro-environmental actions are
important.

Mean values

Environmental attitude statements 
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The mean and SD were investigated from the claims (Figure 13). The mean value of all the claims 

was over three except variable “I feel social pressure to sell wood to an environmentally 

responsible forest company” (mean 2.52) where 47,58% of the NIPF owners answered; “Totally 

disagree” or “Somewhat disagree”. Also, in this claim, the SD was the highest (1.17). Respondents 

agreed with the PBC claims as variable “Whether or not to sell wood to an environmentally 

responsible forest company is completely up to me” got the highest mean value: 4.35. The second 

highest mean value (4.11) reached the claim “If I wanted to, it is easy for me to sell wood to an 

environmentally responsible forest company” (Table 13 in Appendix 3). 

 

 

Figure 13. Mean values and standard deviations of question 17 variables 

 

Differences in TPB variables in different background variables are not reported here, as those are 

being tested in hypotheses testing and described more detailed there. 

 

Greenness 

Similarly, the effects of all the respondents' socio-demographic background variables on the sum 

variable “Greenness” was studied. These basic statistical tests prepare the testing of hypotheses 

with regression models. Mainly the respondents can be classified quite environmentally conscious 

as the average of the sum variable 3 “Greenness” was 3.55, and the SD was 0.68. (Table 18 in 

Appendix 5)   
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I feel social pressure to sell timber to an environmentally
responsible forest company

Most of the people who are important to me have sold timber to
an environmentally responsible forest company

People who are important to me think that I should sell timber to
an environmentally responsible forest company

I have resources, time, and opportunities to sell timber to an
environmentally responsible forest company

For me, making timber trades with an environmentally
responsible forest company is important

For me, making timber trade with environmentally responsible
forest company is pleasant

If I wanted to, it is easy for me sell timber to an environmentally
responsible forest company

Whether or not to sell timber to an environmentally responsible
forest company is completely up to me

Mean values

TPB claims claims for selling wood to an environmentally friendly forest company
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There were statistically significant differences between gender, occupational status, residence 

area, the distance between forest property and residence, the size of the forest property and the 

significance of the forest income groups in the greenness. (Table 18 in Appendix 5) Women 

(mean 3.85) were greener than men (mean 3.47). When comparing ANOVA results between 

different occupational status, the highest average was received by wage-earners (3.60) and 

lowest by agricultural and forestry entrepreneurs (3.34). The statistically significant difference at 

the 1% significance level was between them and wage-earners and between pensioners. The 

residential area affected strongly to the respondent's greenness. Those who were living in South 

Finland were the greenest (3.65), and the statistically significant differences at the 1% significance 

level were between South Finland and East Finland as well as between North Finland, which 

mean value was the lowest (3.46). Respondents who were considered “Absentee” (the distance 

between forest property and residence is more than 100km) were the greenest (3.65) and those 

who were considered to live “On the holding” were the least green (3.46). There was a difference 

between groups mentioned above at 0.1% significance level and 0.5% level between the NIPF 

owners who lived on the holding and those with a distance of 10-100 km. According to results 

small forest owners (3.60) were greener than large forest owners (3.44) at 1% significance level. 

At 5% significance level, the difference between “Minimal importance of forest income” (3.59) and 

“Main or important source of income” (3.43) groups were also statistically significant.  

 

5.2 Hypotheses testing 

 

In this final analysis section, hypotheses are tested. There are different analysing techniques used 

in different hypotheses testing and to discover the joint explanatory value of the variables; six 

multiple regression analyses were performed. Multiple linear regression analyses were used to 

test hypotheses H1, H1.1., H1.2., H2, H3, and H6 (Figure 6). Multiple linear regression is useful 

for exploring the relationship between a single dependent variable and multiple independent 

variables (Puumalainen 2018b). In multiple linear regression, the single independent variable is 

analysed controlling for other independent variables. In this research, in linear regressions, the 

method of adding variables was the enter method, since all the variables were entered the model 

all at once.  

 

Additionally, the used estimation method was ordinary least squares (OLS). Besides, several 

socio-demographic variables had to be converted to dummy (dichotomous) (Diamantopoulos et 

al. 2003, 476) variables. Hypothesis H4 (TPBs context-specific meters significantly influences 

NIPF owners’ intention to sell wood to environmentally friendly company) and H5 (Greenness of 
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NIPF owners has a positive influence on intention to sell wood to environmentally friendly 

company) are analysed in binary logistic regression where dependent variable can have only two 

values: 1 and 0. Estimation method used was probit. 

 

Two sum variables were created to investigate hypothesis 1 (H1 NIPF owners’ background 

influences the significance of a company's environmental sustainability to NIPF owners): “The 

importance of renewable products” (sum variable 1) and “The importance of environmental 

sustainability actions” (sum variable 2). Renewable, wood-based products can be counted as 

green products which, according to the theory, belongs to the company’s environmental 

sustainability together with other environmental sustainability actions. To answer H1, as well as 

sub-hypotheses H1.1. (Company’s environmental sustainability is more significant for younger 

NIPF owners than for older NIPF owners) and H.1.2. (Company’s environmental sustainability is 

more significant for female NIPF owners than for male NIPF owners), multiple linear regression 

is used to explain the relationship between the dependent variable (sum variable 1 and sum 

variable 2) and independent variables (respondents’ socio-demographic background variables). 

Since almost all the background variables were coded as dummy variables, the focus in the 

analyse is how each independent variable is related to other independent variables when 

explaining the dependent variable.  

 

In descriptive part of the research table 17 and table 18 (Appendix 5) was introduced in which the 

socio-demographic background variables were compared to the sum variables. For the multiple 

linear regression analysis, those background variables that were found to be connected to the 

sum variable in question were selected. Also, the education variable was selected as its 

importance rose from the previous literature. Occupational status “Other” was removed from the 

models since it was a small group (n ~ 30) and it disturbed the results from the analyses. Results 

of the regression are presented in table 19 (Appendix 6). Model 1 and model 2 are for hypothesis 

1 testing.  

 

To test H2 (NIPF owners’ Greenness have positive effect on the significance of company’s 

environmental sustainability) sum variable “Greenness” (sum variable 3) was used as an 

independent variable and “The importance of renewable products” and “The importance of 

environmental sustainability actions” as dependent variables. First, correlations between 

variables were tested by the Pearson correlation coefficient to find possible dependencies (Table 

5). The results of the linear regression are then analysed.  
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The Pearson correlation coefficient was computed to assess the relationship between 

“Greenness” and “The importance of renewable products”. There was a moderate, statistically 

significant positive correlation between the two variables (r = 0.51; p<0.001; n = 1236,). Increases 

in greenness were correlated with increases in the importance of renewable products. The 

Pearson correlation coefficient was executed to measure the relationship between greenness and 

the “The importance of environmental sustainability actions” (Table 5). There was once again a 

moderate, positive correlation between those two variables (r = 0.54; p<0.001; n = 1240). Overall, 

there was a positive relationship between greenness and the importance of environmental 

sustainability: Increases in NIPF owner’s greenness were correlated with increases in the 

importance of environmental sustainability. H2 is also tested in model 1 and 2. 

 

Model 1. The effect of background variables on the importance of renewable products  

First, model 1 (Appendix 6) (F(21, 1191=28.02, p<0.001, R2=.33), which reflects the effect of 

background variables on the importance of renewable products, is examined. Model 1 was 

significant at 0.1%, F-values was 28.02, and p-value was very low (<0.001). The R2 turns out to 

be 0.33 and therefore, the independent variables explain approximately 33% of the significance 

of the renewable products. The parameter estimates for independent variables in model 1 are not 

all significant at 5% level, but those were selected as they showed some connection on the sum 

variable in the previous table 17 (Appendix 5). Also, forest property acreage variable included in 

the model even the ANOVA test did not show significant differences between the groups. 

However, the chi-square test showed dependence between variables and therefore, the variable 

was also included in model 1. Also, residence area was included in the model. The dot in table 

19 (Appendix 6) means a reference group. For example, the age variables represent the 

difference between that age groups and the young age group represent a reference group. 

According to the multiple linear regression test, statistically significant impact on the importance 

of renewable products had three NIPF owners’ socio-demographic background variables: age, 

professional occupation and residence area.  

 

The model 1 indicates that only four examined NIPF owners’ background groups turned out to be 

statistically significant in the final model: importance of renewable products is positively related to 

old, East Finland of the residence area, and negatively related to wage-earners, minimal 

importance and supplementary source of the forest income significance groups. Although the 

effect of other above-mentioned variables was also tested in the model. From the socio-

demographic background variables, age proved to have the greatest influence on the importance 

of renewable products (stand. estimate: 0.1705). When the respondents were classified as “Old” 

the value compared to those who were “Young” was higher (0.2357, p = .0010). In other words, 
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for older respondents, renewable products were more significant than for young. Wage-earners 

had lower value compared to pensioners (-0.1301, p = .0193). This result follows the logic of the 

results from age. Forest income significance has the second strongest but negative effect on the 

importance of renewable products. When the forest income was supplementary source or their 

importance was minimal the value compared to those for who the forest incomes were main or 

important source was lower (-0.2236, p = .0004 & -0.1821, p = .0002). In other words, for those 

for whom the income of forest property is main or important sources of income, the importance of 

renewable products is the most significant.  Similarly, the residence area had an impact on the 

variable to be explained. Respondents who lived in East Finland had higher value compared to 

those who lived in South Finland (0.0963, p = .0371). 

 

The sum variable “Greenness” turned out to be a significant explanatory variable in the model 1. 

Results indicated that there was a statistically significant positive effect at 0.1% significance level 

between the greenness and the importance of renewable products. Growth in greenness also 

means increasing the importance of renewable products. Greenness has the strongest effect of 

explanatory variables on the variable to be explained (standard estimate 0.53). The factor “Price 

of wood” from the question eight was also included in the analysis to control its effects. The effect 

of the variable to the dependent variable was positive. 

 

Results of the multiple linear regression confirmed the results or at least the direction of the results 

in the descriptive part. The validity and generalizability of the model can be tested by comparing 

the R2 and adjusted R2 values, which were 0.3307 and 0.3189 in model 1. This proposes that 

the model estimated is valid and not overfitted. 

 

Model 2 The effect of background variables on the importance of environmental 

sustainability actions 

Next the model 2 (Appendix 6) (F(21, 1197=31.30, p<0.001, R2=.35), which reflects the effect of 

background variables on the importance of environmental sustainability actions, is studied. Model 

2 was significant at 0,1%, F-values was 31.30, and the p-value was very low (<0.001). The R2 

was 0.35 (model 2)., thus the independent variables explain approximately 35% of the 

significance of the environmental sustainability actions.  As in the previous model, the parameter 

estimates for independent variables in model 2 are not all significant at 5% level either, but those 

were selected as they exposed connection on the sum variable in previous tests (Table 17 in 

Appendix 5). According to the multiple linear regression test, statistically significant impact on the 

importance of environmental sustainability actions had six NIPF owners’ socio-demographic 
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background variables: gender, age, education, professional occupation, residence area and 

forest property acreage.  

 

The model 2 indicates that importance of environmental sustainability actions is positively related 

to old, elementary school and second degree of the education, East Finland of residence area, 

and negatively related to men, wage-earners as well as agricultural & forestry entrepreneurs and 

large forest property acreage. The most significant impact on the importance of environmental 

sustainability actions was forest property acreage. When the NIPF owner had a “Large forest 

property” the value compared to those who have “Small” was lower. The difference between a 

small and a large forest was statistically significant at 0.1% level. The bigger the forest, the less 

environmental sustainability actions for the respondent meant.   

 

In model 2, age proved to have the second strongest influence on the importance of 

environmental sustainability actions. When the respondents were classified as “Old” the value 

compared to those who were “Young” was once again higher (0.1661, p = .0379).  Wage-earners 

had similarly lower value compared to pensioners (-0.1623, p = .0088). These results mentioned 

above are in line with each other. Agricultural & forestry entrepreneurs had also lower value 

compared to the pensioners (-0.1884, p = .0245). From model 2 can be noted that gender had a 

negative effect on the importance of environmental sustainability actions. Men had lower value 

(0.1221, p = 0.0097) compared to women at the 0.1% significance level which means that for 

women environmental sustainability actions was more significant when choosing a wood trading 

partner than for men. The fourth statistically significant factor that had an impact on environmental 

responsibility was education level. Compared to academic degree, other education levels had 

higher values. Similarly, like in model 1, the residence area had an impact on the variable to be 

explained. Respondents who lived in East Finland had higher value (0.1000, p = .0516) compared 

to those who lived in South Finland.   

 

Similarly, in model 2 the sum variable “Greenness” turned out to be a significant explanatory 

variable. Results of the multiple linear regression in model 2 indicated that there was a statistically 

significant positive effect at 0.1% significance level between the greenness and the importance 

of environmental sustainability actions. One unit increase in the greenness means a 0.59 increase 

in the importance of environmental sustainability actions. Greenness has the strongest effect on 

explanatory variables of the variable to be explained (standard estimate 0.51). Also, the factor 

“Price of wood” was included in the analysis to control its effect. 
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Differences in the results of regression analysis in models 1 and 2 (Appendix 6) were, among 

other things, the effect of the size of the forest holding on environmental sustainability. For those 

NIPF owners for whom the income from the forest property were the main or important source of 

revenue, the importance of renewable products was greater than for other groups (Model 1). It 

can be believed that their forest property is correspondingly large. While for small forest owners, 

environmental sustainability actions (Model 2) meant more than large forest owners. Perhaps 

large forest owners see environmental sustainability actions, such as forest conservation 

programs and addition of rotten wood as actions which reduce income, whereas they see 

development and manufacturing of renewable products only as the positive addition. The table 6 

summarises what variables had an impact on environmental sustainability. Parameter estimate 

coefficient and significance level are reported only for statistically significant variables. Also, in 

this table, the point refers to the reference group. Variables that did not show statistically 

significant effect are not included in table 6 as those can be seen from table 19 (Appendix 6). 

 

Table 6. Summary table of results for models 1 and 2 

* p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001. 

 

As can be seen from table 6 some NIPF owners' background variables have an impact on their 

interest in the company’s environmental sustainability. As noted, models have somewhat 

The effect of the variables on the importance of environmental sustainability 

 Category Model 1 Model 2 

Socio-demographic background variables  Parameter 

Estimate 

Parameter 

Estimate 

Gender Female  . . 

Male  -0.1221*** 

Age Young . . 

Middle-aged   

Old 0.2357*** 0.1661* 

Education Elementary School  0.2251** 

Second-degree  0.0841* 

Academic-degree . . 

Professional occupation Wage earner  -0.1301* -0.1623** 

Agricultural & forestry ENT  -0.1884* 

Other ENT   

Pensioner . . 

Residence area South . . 

West    

East  0.0963* 0.1000* 

North   

Forest property acreage  <30 ha  . . 

30–100 ha    

>100 ha   -0.2601*** 

Other variables    

Greenness  0.5434*** 0.5885*** 

Factors affecting the choice of a trading partner Price of wood 0.1344***  
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contradictory results, but, among other things, age, occupation and partly residence area had the 

same kind of effect on the importance of renewable products as well as on environmental 

sustainability actions. Thus, the “H1 NIPF owners’ background influences the significance of a 

company's environmental sustainability to NIPF owners” gets the partial support as connections 

to certain NIPF owners background variables and interest in company’s environmental 

sustainability were observed. Background variables are connected to the interest towards the 

company’s environmental sustainability actions but in a little inconsistent means, since models 

have somewhat contradictory results. 

 

It can also be deduced from table 6 that the H1 related sub-hypothesis “H1.1. Company’s 

environmental sustainability is more significant for younger NIPF owners than for older NIPF 

owners” can be rejected because the results were quite the opposite in both models: for older 

forest owners, compared to young, environmental sustainability was more significant. Sub-

hypothesis “H.1.2. Company’s environmental sustainability is more significant for female NIPF 

owners than for male NIPF owners” gets partial support since only Model 2 was able to confirm 

the hypothesis. 

 

As the results from regression models and table 6 indicated respondents’ greenness had a 

positive, strong effect on both independent variables; to “Importance of renewable products” and 

“Importance of environmental sustainability actions”. In both models, the effect was statistically 

very significant. The results are logical and expected based on knowledge from the theory; the 

greener the NIPF owner is the more forest company’s environmental sustainability mean to 

her/him.  These results were also proved by the correlation and t-tests described. As a result, “H2 

NIPF owners’ Greenness has a positive effect on the significance of a company’s environmental 

sustainability” is supported.  

 

Model 3 The effect of background variables on the NIPF owner greenness 

For the multiple linear regression analysis to test hypothesis H3 (NIPF owners’ background have 

impact on their Greenness), those socio-demographic background variables that were found to be 

connected (Table 18 in Appendix 5) to the sum variable “Greenness” were selected in model 3 

(Table 19 in Appendix 6) except the variables “Distance between forest property and residence”, 

“Forest property acreage” and “Forest income significance” since those had no effect on greenness 

in regression model experiments. As in previous models, the professional status "Other" was also 

omitted. 
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Results of the multiple linear regression in model 3 (Appendix 6) (F(11, 1236=8.64, p<0.001, 

R2=.07), indicated that there was a significant collective effect between the gender, age, residence 

area and greenness. According to the result, women were greener than men as men had 

significantly lower value on greenness compared to women (r = -0.348; p <0.001). Gender had 

the strongest influence on the variable explained (stand. estimate: -0.2111). Model 3 also indicated 

that middle-aged forest owners had higher value (r = 0.127; p = 0.069) on greenness compared 

to young. Results indicated that it is also significant in which part of Finland the respondents lived. 

The greener ones were those who lived in South Finland. Compared to them the lowest value was 

for those who lived in North Finland (r = -0.1527; p <0.01). Compared to South Finland 

respondents had lower value if the respondent lived in East (r = -0.124; p<0.01) or West Finland 

(r = -0.153, p <0.01). The table 7 summarises what variables had an impact on the greenness of 

a NIPF owner. 

 

 Table 7. Summary table of result for model 3 

* p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001. 

 

As can be seen from table 7 gender, age and residential area of the NIPF owners' background 

variables have an impact on their greenness and those independent variables explain 

approximately 7.14% of that. Any other statistically significant relationships to greenness was not 

discovered. There were fewer statistically significant factors than expected, and for example, it 

was surprising that education or age did not matter according to this model 3. Therefore, the “H3 

NIPF owner’s’ background has an impact on their Greenness” is partly accepted. 

 

 

 

 

The effect of the variables on the greenness 

 Category Model 3 

Socio-demographic background variables  Parameter 

Estimate 

Gender Female  . 

Male -0.3475*** 

Age Young . 

Middle-aged 0.1271* 

Old  

Residence area South . 

West  -0.1068* 

East  -0.1236** 

North -0.1527** 
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Model 4 Intention to sell to an environmentally friendly forest company 

Results of the binary logistic regression model 4 (χ2(11) = 29.88, p <0.001) (in Table 20 in 

Appendix 7) indicated that there was a significant, positive association between attitude, PBC, 

and intention to sell to an environmentally friendly forest company. As the attitude grows, so does 

the intention. That was statistically significant explanatory variable at 5% level. In addition to that, 

when PBC grows, the intention increases as well. However, PBC was not exactly a statistically 

significant variable in the model as the p-value were 0.059. Since it is very close the 5% 

significance level, it can be regarded in this research as an almost significant variable. However, 

as it can be noticed from model 4 (Appendix 7), subjective norms did not have a statistically 

significant effect on intention. 

 

Also, NIPF owners’ socio-demographic background variables; gender, age, education and forest 

property acreage were included in the model as control variables. Statistically significant variables 

were second degree which have higher value in intention compared to academic-degree (0.4384, 

p = .0216). According to the results, those with secondary degree education have a stronger 

intention to sell to an environmentally friendly forest company than those who have received an 

academic education. Similarly, those NIPF owners who had small forest holding (< 30 ha) has a 

higher value compared to those who had the large forest holding (>100 ha). Several other 

background variables were tested in the model, but those did not have any statistically significant 

impact on the intention or other variables. Also, the sum variable “Greenness” was included in 

model 4, but it did not have statistical significance as an explanatory variable for intention. The 

table 8 summarises what variables had an impact intention to sell to an environmentally friendly 

forest company. 

 

Table 8. Summary table of result for model 4 

* p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001. 

 

The effect of the variables on the intention to sell to an environmentally friendly forest company 

 Category Model 4 

TPB sum variables  Estimate 

Attitude  0.4495* 

Perceived behavioural control  (0.2949) 

Socio-demographic background variables   

Education Elementary School  

Second-degree 0.4384* 

Academic-degree . 

Forest property acreage  <30 ha  0.3687* 

30–100 ha   

>100 ha  . 
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As a precis table 8 shows, attitude and nearly PBC have a statistically significant, positive effect 

on the variable to be explained, however, the effect of subjective norm could not be proved 

statistically significant. Thus, ”H4 TPBs context-specific meters significantly influences NIPF 

owners’ intention to sell wood to environmentally friendly company” is partially supported. Based 

on the results and table 8 “H5 Greenness of NIPF owners has a positive influence on the intention 

to sell wood to environmentally friendly company?” can be rejected. 

 

Model 5. Attitude towards selling to an environmentally friendly forest company 

Correlation matrix (Table 5) suggest that there could be a possible linear relationship between 

variables “Greenness” and “Attitude towards selling to an environmentally friendly forest 

company”. To investigate H6 (Greenness among NIPF owners influences their attitude towards 

selling to an environmentally friendly forest company), model 5 was formed with the above-

mentioned variables. In addition to that, gender and age as well as education and forest property 

acreage were also included in model 5 (Table 20 in Appendix 7) to control their effect. 

Correspondingly, other NIPF owners' socio-demographic background variables were tested, 

although those did not have statistical significance and did not affect other explanatory variables. 

While testing different models, it was also found that the variable ”The image of a trading partner” 

affects attitude. It influences the NIPF owner's attitude towards selling to an environmentally 

friendly forest company positively. However, it was decided to leave it out of the model to find out 

how just the greenness affects the attitude.  

 

Results of the multiple linear regression model 5 (F(8, 1230=76.88, p<0.001, R2=.33) are 

presented in the table 20 (Appendix 7) The R2 of the model came out to be 0.33, and the adjusted 

R2 turns out to be 0.33. Thus, the independent variables explain nearly 33% of the respondents’ 

attitude towards selling to an environmentally friendly forest company. As in the earlier regression 

models, model 5 was estimated using the ordinary least squares (OLS) method with the variables 

being placed into the regression with the enter method. Results indicated that there was a 

significant, positive effect between the explanatory variables and exploratory variable attitude. In 

addition to greenness, from NIPF owners' socio-demographic background variables; age, 

education and forest property acreage affect attitude. Greenness was significant at 0.1% level. 

Only gender was not found to have a statistically significant effect on the variable to be explained. 

As can be seen from table 9 below, the respondent's greenness has a statistically significant, 

positive effect on attitude; when the greenness grows similarly, the attitude increases by 0.67. As 

supposed, it has the most robust impact on attitude (stand. estimate: 0.551). Table 9 summaries 
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the variables that have an impact on the attitude towards selling to an environmentally friendly 

forest company. 

 

Table 9. Summary table of result for model 5 

* p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001. 

 

Table 9 confirms that “H6 Greenness among NIPF owners influences their attitude towards selling 

to an environmentally friendly forest company” is supported.  

The effect of the variables on the attitude towards selling to an environmentally friendly forest company 

 Category Model 5 

Sum variables  Parameter 

Estimate 

Greenness  0.6684*** 

Socio-demographic background variables   

Age Young . 

 Middle-aged  

 Old 0.2170*** 

Education Elementary School 0.2874*** 

 Second-degree 0.1332*** 

 Academic-degree . 

Forest property acreage  <30 ha . 

 30–100 ha  

 >100 ha -0.1031* 
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6 CONCLUSIONS  

 

6.1 Discussion 

 

This chapter discusses the findings of the empirical part more widely with regard to the previously 

described theory. Besides, it summarises the key results and compares them with previous 

studies. In this research, theories of consumer behaviour and green consumer behaviour, as well 

as behaviour of NIPF owners, have been discussed. The effect of NIPF owners' socio-

demographic and psychographic factors, as well as the environmental sustainability of a forest 

company, has been analysed in the light of statistical data. Also, NIPF owners' selling intention 

and the factors affecting it have been analysed according to the TPB. Additionally, the theoretical 

and practical contributions of this research are described. Similarly, limitations and further 

research have been reported.  

 

The attention of the theoretical discussion was mainly focused on identifying green consumer, 

green consumer behaviour and its stimuli as well as NIPF owners’ wood-sales behaviour along 

with values and goals. The research aimed to find out the importance of environmental 

sustainability for NIPF owners in their wood-sales behaviour. Besides, it was wanted to discover 

what else affects the decision to cooperate and whether the NIPF owners’ greenness influence 

to their sales-behaviour and intention to sell to an environmentally friendly forest company. Thus, 

this research examined the extended framework of the TPB model, in which environmental 

greenness of a NIPF owner was added as antecedents of attitude towards selling to an 

environmentally friendly forest company 

 

In general, the results suggest that the price of wood most influences the NIPF owners’ choice of 

a wood trading partner. This result supports several studies where the price has been found to 

be the most crucial factor in wood trading, e.g. Rämö et al. (2009) and Haltia et al. (2017). The 

importance of money also emerged in that section of this research where the NIPF owners wanted 

the most that their wood would primarily end up as logs, that are paid the most. The second most 

important factor in choosing a wood trading partner for NIPF owners was the harvesting result, 

and the third was the ease or speed of a trade which also support the earlier literature. For 

example, Toivonen and Rämö (2009) found out that the quality of harvesting was an important 

selection criterion for almost all forest owners in their study. Previous studies had shown that the 

economic goals of the future, i.e. younger forest owners, no longer matter as much as they used 

to, but non-economic benefits from the forest would be considered more significant. These results 
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were not directly supported by this research, as the price of wood for younger NIPF owners were 

more important than for older. However, in this research, young forest owners refer to people 

under 45, where, for example, the opinion of 20-year-olds or younger has not been purely 

expressed. 

 

Next, the research question and sub-questions are answered based on the results of the 

hypothesis testing and the theory. To answer the research question “What is the role of 

environmental sustainability in NIPF owners wood-sales behaviour?” sub-questions are answered 

first:  

 

SQ1: How does the NIPF owner’s background and greenness affect the importance of 

environmental sustainability? 

As noticed by Kotler and Armstrong (2018, 158-159) consumers differ in many ways, and their 

purchasing behaviour is influenced, for instance personal factors like age, economic situation and 

personality. For instance, Favada et al. (2009) have also highlighted the importance of forest 

owner characteristics, for example, forest owner’s age, in decision making. That is the motive why 

this research wanted to examine the impact of forest owners' background variables on the choice 

of buyer in the name of renewable products and environmental sustainability actions. Then again, 

greenness can be considered as a psychological factor which includes, for instance, motivation, 

beliefs, values and attitudes which are primarily caused by the environment. Kotler and Armstrong 

(2018, 169) identified that motivation is the basic force that makes people act. In this research, 

the greenness of a NIPF owner can be thought of as a combination of her/his motivation, beliefs, 

values and attitudes towards environmental issues.  

 

As hypothesis H1 showed, some of the socio-demographic background variables of NIPF owners 

have a statistically significant impact on the significance of a forest company’s environmental 

sustainability. The results of the models 1 and 2 (Table 19 in Appendix 6) were partly equal but 

partly contradictory. According to both models, age was a significant factor, and older (>65 yrs.) 

respondents felt that both renewable products and environmental sustainability actions were more 

significant in the choice of a wood trading partner than younger respondents. The result was the 

opposite of what the sub-hypothesis H1.1 assumed. It was unexpected, since, for example, a 

study conducted by Rämö et al. (2009) concluded that in the future forest owners would be 

younger and will also take more into account environmental issues in forest-related measures 

and decisions. Those conclusions provided the basis for the idea that for young NIPF owners, for 

example, a forest company’s environmental sustainability would mean more. As already stated, 
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several other consumer behaviour studies have also found out that younger people are more 

environmentally conscious, for instance. However, the results of this research are in contradiction 

with that notion.  

 

A common factor in both models (Models 1 & 2 in Appendix 6) was also education; for university-

level respondents, environmental sustainability meant less in the choice of a trading partner than, 

for example, those who had second-degree education. This result is somewhat surprising in view 

of earlier literature, which found that higher education and environmental sustainability were 

connected positively; the higher the education was the more environmental sustainability meant 

(e.g. Haanpää 2007; Akerhust et al. 2008). On the other hand, Peattie (2001) noticed that lower 

educated people felt that environmental issues were more important than highly educated people, 

but Straughan and Roberts (1999) did not find relationship between education and green 

consumer behaviour at all. For example, in these contradictory results in previous studies, the 

weakness of classification utilizing demographic variables can be noticed. They can tell 

something, but they are probably influenced by other factors, such as psychographic variables 

and for instance, NIPF owners’ objectives for the forest. According to both models, environmental 

sustainability was more significant for pensioners than for employees which is in line with the 

results of the age variable. The fact that a professional position was a significant factor in the 

models supports Kotler’s and Armstrong’s (2018, 167-168) theory that the consumer profession 

has a significant impact on purchasing behaviour. That is, of course, strongly linked to the 

consumer’s income level. Both models showed that also the place of residence affected how 

important NIPF owners experienced renewable products and environmental sustainability actions.  

 

To put it briefly, it can be said that some of the background variables of NIPF owners affect how 

important they perceive the company's environmental sustainability; renewable products 

manufactured by forest industry and environmental sustainability actions of the forest company. 

Thus, socio-demographic variables are connected to the interest of the company’s environmental 

sustainability but in an inconsistent means. In addition to NIPF owners' socio-demographic 

variables, the importance of environmental sustainability was also influenced by the NIPF owner's 

greenness.   

 

As discovered in the result section (H2) NIPF owners’ greenness had a positive effect on both to 

“Importance of renewable products” and “Importance of environmental sustainability actions” 

(Model 1 and 2 in Appendix 6). The greener the NIPF owner was the more forest company’s 

environmental sustainability meant to her/him when choosing a wood trading partner. The results 
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are in line with previous literature. For example, Häyrinen et al. (2016) uncovered that the forest 

owners with the highest sustainability orientation tend to emphasize the multiple benefits of forests 

rather than owners with less orientation towards sustainable consumption behaviour. For those 

who were sustainably oriented, environmental and nature values were significant. Similar results 

were also found Pynnönen et al. (2018) where they discovered that the information about the 

biodiversity of forests was considered more necessary by the groups which emphasizing the 

values of nature than the other groups.  

 

It can be inferred from the previous that the “greener” the thoughts of forest owners are, the more 

“green actions” in terms of forest mean to them. As Peattie (1995, 155) describes; green 

consumers are consumers with a high level of environmental knowledge who try to principally and 

consistently favour environmentally friendly alternatives. In this research, those NIPF owners who 

got the value 4 or 5 from the sum variable “Greenness” can be counted as green consumers and 

their behaviour according to the tests, corresponds to the behaviour of the green consumer 

described by Peattie. Similarly, other consumer behaviour studies have found that environmental 

concern and knowledge are important factors in consumer decision making process and those 

increases the opportunities to buy or intention to buy environmentally friendly products or services 

(e.g. Kalafatis et al. 1999; Diamantopoulos et al. 2003; Kim & Choi 2005; Akerhust et al. 2012; 

Kumar 2012; Wang et al. 2014; Maniatis 2016). Thus, as in this research, the sales behaviour of 

the NIPF owner is considered to be similar than the consumer's purchasing behaviour, the results 

are consistent with previous studies and literature. In conclusion, the greenness of a NIPF 

owners’, ergo green purchasing behaviour, environmental awareness and concern about the 

state of the environment, affect that the NIPF owner consider forest company’s environmental 

sustainability, such as the production of renewable products and environmental sustainability 

actions, more significant when choosing a wood trading partner. 

 

In data analysis, active and non-active wood sellers as well as large or small wood amount sellers 

groups were also included in different models. Those above-mentioned groups were formed from 

the information received from the WSF’s CRM. However, greenness of the NIPF owners did not 

have a statistically significant effect on the sales volumes or activity. It was assumed, for example, 

that the most environmental consciousness NIPF owners would sell rarely and smaller quantities, 

but the results do not justify this in this research. 

 

What then affects to the greenness of the NIPF owners? As previously specified in the result 

section (H3) gender and residence area of the NIPF owners affected statistically significantly on 
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their greenness (Model 3 in Table 19 in Appendix 6). In this research, female NIPF owners were 

found to be greener than men. Several researchers have reached similar results, and for example, 

according to Jones et al. (2017) and Pradhan (2018) found that women support environmental 

sustainability compared to male consumers. Besides, a study conducted by Chekima et al. (2016) 

revealed that motivational factors for green purchase intentions are higher among consumers 

who are women. Similarly, Haltia et al. (2017) noticed that female NIPF owners emphasized 

nature and environmental values more than male. Chen et al. (2011) found out that the chances 

of participating in pro-environmental behaviour is increased by the fact that the person is a woman 

and has an environmentally oriented attitude. Those results are in line with results obtained from 

this research where it was found that women are more environmentally friendly ´than men and 

the greener the NIPF owner, the more environmental sustainability of a forest company meant. 

 

Besides, those NIPF owners who were living in South-Finland were the greenest. In Uusimaa 

area lived around 20% of the respondents and usually, those cities in that area are quite large. 

Results are supported by Chen et al. (2011), who found out that people who are living in larger 

cities were more likely to participate in pro-environmental behaviour.  

 

Any other statistically significant relationships to greenness was not discovered in this research, 

which was a bit surprising. Thus, socio-demographic variables can, to some degree, be used to 

profile NIPF owners in terms of greenness, but according to the results of this research, they are 

not enough. Similarly, Diamantopoulos et al. (2003) noted that methods to use socio-demographic 

variables have proved to be largely unsuccessful in profiling green consumers. Haanpää (2007, 

484) stated in her study that “…consumption styles had a major effect on green behaviour, while 

traditional measures of respondents’ backgrounds did not clarify so well green purchase choices 

or consumption. This means that when it comes to green issues, individual consumption choices 

are influenced not only by socioeconomic factors, but also by many other forces striving to affect 

consumers.” Similar conclusions can also be drawn with this research: The socio-demographic 

background variables only moderately explained the greenness in the third model, only a 7% 

share. 

 

SQ2: What affects the intention to sell wood to environmentally friendly forest company? 

Intention plays a vital role in the TPB. Consumers’ psychological factors are also strongly present 

in the TPB’s key variables; attitude, subjective norm and PBC. Psychological factors are related, 

for example, to the need for appreciation and respect or belonging to a group, which are strongly 

linked to subjective norm, for instance. Also, personal factor, like self-concept, can be thought to 
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be related to PBC. As described already in the results section, attitude and moderately PBC had 

a statistically significant, positive effect on the intention to sell environmentally friendly forest 

company (H4). However, the effect of subjective norm could not be proved statistically significant 

in NIPF owners’ decision making. Thus, the result suggested that attitude and PBC can predict 

NIPF owners’ intention to sell to an environmentally friendly forest company.   

 

This result differs from the knowledge of the proposed theory, TPB, that other people’s opinion 

and the so-called social pressure would influence intention, which is also proved by more than a 

few studies. Also, Kotler and Armstrong (2018, 162-164) identified social factors such as 

reference groups and the family as essential influencers in consumer behaviour. The gained result 

is also somewhat surprising in the context of NIPF owners, as noticed by Enander et al. (2010) 

that other people's opinions have an impact on forest owners’ wood-sales decisions. Though, 

Ajzen (1991) stated that there are situations where only one or two out of three factors have a 

central influence on examined intention. Also, these results are in line for example with the study 

conducted by Kumar (2012) whereas he found that attitude and PBC had significant effect on 

green purchase intention, but subjective norm was not found to be significantly related to that. In 

his study, attitude and intention had the most robust relationship, which was the same in this 

research.  

 

Thus, the theory applies in this situation partly when two of the three measures affect the intention. 

In this research, it was not possible to investigate whether the intention would lead to actual 

behaviour, but as stated in theory (Ajzen & Fishbein 1980; Ajzen 1988; 1991), the intention is a 

strong predictor for the action. Moreover, as previously specified, evidence of the relationship 

between intentions and actions has been correspondingly gathered from many previous studies. 

The positive aspect is that the attitude correlates positively with the intention, for the reason that 

according to Ajzen (1991) the more favourable the attitude to the individual’s behaviour, the more 

likely a person will be to perform a particular behaviour. The extension “Greenness of a NIPF 

owner” did not statistically significantly affect to the intention (H5). Nevertheless, for example, in 

a study conducted by Yadav and Pathak (2016), environmental knowledge and concern were the 

most critical predictor of green purchase intention.  

 

Greenness was formulated as a combination of, e.g. values and beliefs of the NIPF owner. 

According to the Kotler and Armstrong (2018, 173) values are reflected in attitudes, whereas 

attitudes are stances based on knowledge, experience and acceptance, towards different things. 

Attitudes tend to have great importance in consumer behaviour. Greenness of a NIPF owner was 
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found to have a significant positive impact on attitude towards selling to an environmentally 

friendly forest company (H6). Results of this research get support from previous research by 

Maichum et al. (2016) where they found out that environmental knowledge had no significant 

impact on the purchase intention for green products, but it had an indirect effect on attitude. Also, 

Mosafa (2007) and Kumar (2012) found out that environmental knowledge and concern of 

consumers influenced their attitudes towards green purchase. For this reason, it was sought to 

investigate the effect of greenness on attitude in particular. According to Laroche et al. 2001, 

attitudes are excellent predictors of environmentally friendly behaviour. Therefore, it can be said 

that greenness of a NIPF owner have an impact on the intention to sell to an environmentally 

friendly forest company through the role of attitude. Thus, greenness influences the intention 

indirectly. 

 

In model testing (H6), as reported in the results, the company's image positively influenced the 

attitude. Image is important as it describes beliefs that person have towards specific company, 

which in turn affect purchasing behaviour. As stated by Punyatoya (2015), an individual's 

favourable attitude to the brand causes the purchase intention, mediating a positive intention 

results in buying the product or service. The image of the company is, for example, created 

through the media, and the media is proven to influence the consumer's green consumer 

behaviour (Cho & Krasser 2011). According to the results of the questionnaire, Stora Enso WSF 

had an excellent image amongst NIPF owners from the perspective of environmental 

responsibility. However, the impact of the image was not investigated further in this research and 

not included in the final models. 

 

To sum up, TPB and its extensions can explain, to some level, NIPF owners’ intention towards 

selling to an environmentally friendly forest company. Added extension “NIPF owner greenness” 

correlates positively with the attitude towards selling to an environmentally friendly forest 

company, which is also supported by the results of previous studies. However, one possible 

reason for not being able to identify all three TPB factors as statistically significant could be the 

fact that the variable "intention to sell to an environmentally friendly forest company" failed slightly. 

There were challenges in its formation, and its ability to measure the entire image is reduced.  

 

Based on the results of sub-questions opinion about the main research question can be formed: 
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RQ: What is the role of environmental sustainability in NIPF owners wood-sales 

behaviour? 

Based on the previous, overall environmental sustainability of a forest company was moderately 

considered as significant factors when choosing a wood trading partner. These results are also 

in line with previous studies where, for example, environmental sustainability and nature values 

have been identified as a significant factor for NIPF owners (e.g. Toivonen & Rämö 2009). In 

terms of NIPF owners wood-sales decision, they considered it is significant that the company 

produce and innovate new renewable wood-based products and strives to make more products 

from less material. The environmental sustainability actions of the wood trade partner were 

considered relatively crucial in the decision-making process. However, they were not the most 

critical factors. 

 

NIPF owners were interested in about the renewable products. For almost all respondents (95%) 

renewable products which are designed to replace, for example, plastic and Styrofoam in 

packaging materials, steel and concrete in construction, and for example artificial fibres in the 

clothing industry, were familiar. Product awareness has been identified as a central factor in 

several studies (e.g. Maniatis 2016; Karimi et al. 2018; Liu et al. 2017). In Liu et al. (2017) study 

the product knowledge enhanced the predictive power of the TPB model itself. As to be 

appreciated and to be supported, renewable products’ existence must be known. Thus, if they 

are not known to be produced, they cannot have a positive effect on the sales decision of the 

NIPF owners. Product knowledge has not been specifically measured in this research, as almost 

all respondents were familiar with them and can, therefore, be expected to be included in their 

answers. NIPF owners were as well relatively interested in to get more information about the 

products. They also hoped that their woods would end up in the products mentioned above as 

they were also popular options besides the logs. In the light of this information, it is worthwhile to 

continue communication about the renewable products since when companies communicate and 

inform their environmental sustainability to their customers, it affects customers’ intentions and 

awareness towards the company (Pradhan 2018).   

 

In Toivonen’s and Rämö’s (2009) study, the reputation and conspicuousness of the organization 

were significant factors as well. In this research, the image of a wood trading partner was also a 

vital factor for NIPF owners when choosing a wood trade partner. For them, it was significant that 

they could produce renewable raw material in their forests for the forest industry, but they did not 

feel as essential to know for what purposes does the wood they sell go. However, it was not 

entirely irrelevant. Toivonen and Rämö (2009) gained similar results as they found out that more 
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than half of the forest owners want to sell their wood for the highest possible price, and do not 

care for what purpose the tree goes. Nevertheless, in their study, for almost every fourth forest 

owner, the use of wood was still an important factor. 

 

Free choice or impact of socio-economic factors? 

Generally speaking, for women, renewable products produced by the forest industry and 

environmental sustainability actions of the forest company were more significant than for men. 

That is proved by the results of most of the individual claims, as well as, the results of model 3 in 

regression analyse. Women were also greener than men. These results support previous studies 

where women have been found, for instance, to hold stronger attitudes towards environmental 

quality and displaying greener shopping habits (Diamantopoulos et al. 2003) as well as have 

experienced CSR actions more important than men (e.g. Jones et al. 2017; Pradhan 2018). Also, 

Haltia et al. (2017) observed that female NIPF owners emphasised nature and environmental 

values more than male. Similar results obtained Näsi (2017) who found out that especially female 

NIPF owners appreciated the diversity and protection of forest biodiversity. 

 

As previously mentioned, unexpectedly, for older NIPF owners, renewable products and 

environmental sustainability actions meant more than for younger NIPF owners. The results 

showed that when age rises, the importance of environmental sustainability increases. Older NIPF 

owners were also greener than younger. Hence, in this research, age results were inconsistent 

with several previous studies. Those studies have been indicated that younger people appreciate 

more CSR practices and are more environmentally conscious than older people (e.g. Chen et al. 

2011; Diamantopoulos et al. 2003). However, it must be taken into account that in this research 

young NIPF owners group were represented by all under 45 years old NIPF owners; thus, the 

average age of this group is older than in other, previous studies.  

 

However, according to Roberts (1996), elderly consumers are more committed to green issues. 

Also, Haanpää (2007) found out that elderly Finnish consumers valued greenness the most and 

commitment to greenness decreased within younger age groups. According to the results of 

Haanpää’s study, consumers under 45 are less committed. These are in line with the results of this 

research. Nevertheless, Peattie (1995, 87) describes the study called Research 2000, where they 

found that local environmental issues were more significant for older respondents, while global 

issues were more relevant to young people. In this case, the own forest and related decisions can 

be seen as local issues, and the results of this research are in line with the study described by 

Peattie (1995, 87).  
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Like stated by Kotler and Armstrong (2018, 167-168) a person's buying behaviour are influenced 

by the persons’ age and the stage of the family’s life cycle, which affects, for example, the income 

level. Numerous studies have reported a positive association between higher social class and 

higher levels of green behaviour (Awad 2011; Diamantopoulos et al. 2003). Some earlier studies 

related to forest owners have concluded, the income level of older NIPF owners is probably more 

stable than that of the younger ones (e.g. Kuuluvainen & Salo 1991; Howley 2013). In this case, 

the money for the older NIPF owners may not be that significant; thus, it is easier to consider things 

like environmental sustainability which could somewhat, for example, reduce the revenues. Hence, 

it must realize that NIPF owners’ choices could affect socioeconomic factors like economic 

resources and those sets the framework for their choices, perhaps many do not at the moment 

have the economic security necessary to support environmental causes. 

 

One must also bear in mind that the results of the survey should be treated with caution. That is 

because people tend to answer how they would like to act/think or how they believe others would 

like them to act/think. Especially in the case of environmental issues, people can respond as they 

would wish to operate and not as they actually do, since the social pressure to become green is 

strong. Besides, environmental concern has been a socially accepted norm since late 1980 

(Schwepker & Cornwall 1991 in Peattie 1995, 85). For example, preferring green products at an 

attitudinal level is often an expression of compliance with social standards. Consumers, especially 

of Western societies, are aware of environmental issues and the impact of their behaviour. Those 

standards lead the appropriate and expected ways in which things should be done in a culture. 

(Haanpää 2007) In this research, it is also proved that, as generally, environmental sustainability 

was an essential factor to the majority when choosing a wood trading partner, according to mean 

values. However, when asked did environmental sustainability genuinely affected in the latest 

wood trade, 43 per cent of the respondents answered "No", and only about 15 per cent said "Yes". 

If that item would have included in the sum variable “Importance of environmental sustainability” 

the alpha coefficient of the claims dropped from 0.85 to 0.47. Thus, it can be noted that at the 

level of thought, the results are better than in the case of real action. It is also noticed in previous 

studies as an attitude-behaviour gap. In that situation, consumers have for example described 

that they are very worried about environmental issues, but they struggle to translate this concern 

into green consumer behaviour and actual purchase (Young et al. 2010).  
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Summary 

According to the survey results and analyses renewable, wood-based products and 

environmental sustainability actions of the forest company were quite essential factors for NIPF 

owners when they choose wood trading partner. However, they were not insuperable when 

choosing a timber trading partner. Several factors influenced the importance of environmental 

sustainability as well as the intention to sell to an environmentally friendly forest company. 

 

Below figure 14 summarizes the results of the hypotheses* testing. It appeared that socio-

demographic background variables could not fully explain the significance of environmental 

sustainability (H1 & H.1.2.) in wood-sales behaviour or greenness of the NIPF owners (H3). 

Instead, greenness had a positive effect on the significance of environmental sustainability (H2). 

Those results support previous literature where have been observed that for example, 

psychological and lifestyle-based factors were best able to explain the environmental behaviour 

and socio-demographics a little contradictory. 

 

The results of this research on the impact of age (H.1.1.) were a bit surprising and differed from 

some previous studies. In this research, however, older NIPF owners considered environmental 

sustainability more significant in wood-sales decisions than young NIPF owners. Though, some 

earlier studies had gained similar results in terms of age. 

 

From TPB’s context-specific metrics two out of three, attitude and partly PBC, were able to some 

degree explained the intention to sell wood to an environmentally friendly company (H4) but the 

expansion greenness could not (H5). However, the greenness again has a positive effect on 

attitude (H6). These results are also supported by previous literature. 
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Figure 14. Summary of the results of hypothesis testing 

*Hypotheses: 

• H1 NIPF owners’ background influences the significance of a company's environmental 

sustainability to NIPF owners 

• H1.1 Company’s environmental sustainability is more significant for younger NIPF owners than for 

older NIPF owners 

• H1.2 Company’s environmental sustainability is more significant for female NIPF owners than for 

male NIPF owners 

• H2 NIPF owners’ Greenness has a positive effect on the significance of a company’s environmental 

sustainability  

• H3 NIPF owners’ background has an impact on their Greenness 

• H4 TPBs context-specific meters (attitude, subjective norm, PBC) significantly influences NIPF 

owners’ intention to sell wood to an environmentally friendly company  

• H5 Greenness of NIPF owners has a positive influence on the intention to sell wood to an 

environmentally friendly company 

• H6 Greenness among NIPF owners influences their attitude towards selling to an environmentally 

friendly forest company 

 

6.2 Theoretical and practical contributions 

 

Concurrently studies about green consumer behaviour are more current as consumers around 

the world are increasingly aware of environmental issues and are also demanding more 

responsible businesses. Thus, increasing consumer environmental awareness and legislation 

(e.g. plastic-ban) are driving the development of non-fossil materials at a fast pace. Therefore, 

the topic is vital since the demand for products based on renewable materials is continuously 
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increasing, but at simultaneously, forestry has been criticized, and protection of biodiversity has 

become topic of broad and current interest. Logging of the forests has risen to the headlines, and 

this creates contradictions for the demand of renewable materials. This research provides 

theoretical contributions towards NIPF owners related studies about their wood-sales behaviour 

and the significance of a forest company’s environmental sustainability in that behaviour. The 

theoretical contribution of this research was to fill a gap in Finnish NIPF owners' wood-sales 

behaviour, focusing on environmental sustainability and forest owners’ green behaviour in 

general. 

 

Thus, the first contribution comes from the combination of the green consumer behaviour and 

NIPF owners’ wood-sales behaviour, showing in what way those are connected. This research 

will be a step towards learning more about the forest owners and their changing behaviour, 

although that scratches the surface and will require further work, for example, more in-depth study 

of the green consumer behaviour of forest owners. Therefore, this research’s theoretical 

contribution is significant as further studies within the subject can be focused straight to green 

consumer behaviour of forest owners and study more how that affects the wood-sales behaviour 

or objectives of forest ownership. The TPB can also be better utilized because, as stated, 

measuring the intention a little failed, so testing the theory, for example, on selling to an 

environmentally friendly forestry company, could be desirable.  

 

The other contribution comes from the significance of environmental sustainability actions and 

renewable products to forest owners in their wood-sales behaviour. This has not been previously 

investigated and, as can be seen from the results, they are relevant to forest owners. Their 

importance will credibly grow in the future as, the plastic ban enters into effect and awareness of 

renewable products grows, and therefore exploring the subject will become more and more 

relevant. The theoretical contribution is also, by some means, targeted to addressing the Häyrinen 

et al. (2016, 16) proposed idea; “the role of forest owners should also be studied in more depth 

as general consumers of the forest industry's products … or in their consumption behaviour 

beyond that”.  As a whole, this is important, as the topic is current and influential, and in the future, 

the importance of environmental sustainability will grow, both in consumer behaviour and in 

business. 

 

Furthermore, this research provides several practical contributions. The mandator, Stora Enso 

WSF, wished to recognise the importance of the significant business area, the new products 

innovations, as well as environmental sustainability actions to forest owners. They were also 
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interested in knowing which socio-demographic factors of forest owners influence to that 

significance, particularly how age affects the importance of renewable products. Finding out this 

was one of the main objectives of the research. The answer for that was clarified as explained in 

the conclusion part; environmental sustainability was considered rather significant, and it was 

perceived to be more meaningful among older forest owners.  

 

Moreover, new additional information was obtained from Finnish forest owners. Practitioners of 

the forest industry can utilize the non-traditional information about NIPF owners and their 

behaviour in the design of the strategy or business development. For instance, based on the 

results, they could add a new class coding to CRM called ‘NIPF owners’ greenness’. With the 

help of that they could profile and segment NIPF owners in a new way and possibly provide more 

information or renew their services that better serve the interests of green forest owners. 

Practitioners need to be aware of the importance and possible impact of green behaviour on forest 

owners' wood-sales behaviour and the purpose of forest ownership. Being the early entrant may 

provide sustainable competitive advantages for the company. Thus, forest companies aiming to 

be more desirable from the perspective of every forest owners can better address the needs of 

their changing customer base in the future. 

 

The empirical findings recognized that the greener the NIPF owner is the more environmental 

sustainability of the forest company meant to her/him. Also, as was found in previous studies, the 

environmental sustainability actions (CSR actions) matter to consumers as long as they were 

aware of them (e.g. Pradhan 2018, Fatama & Rahman 2016; Pirsch et al. 2007). By informing 

forest owners about environmental sustainability, they are becoming more and more aware of 

these actions, which will further improve the company's image. That will probably affect their 

wood-sales decisions. By increasing awareness of environmental sustainability such as 

renewable products, the attitudes and behaviour can be reformed. By developing better 

stakeholder cooperation through transparent communication, better cooperation with future NIPF 

owners is enabled.  

 

Cause several researchers suggest, about the environmental sustainability of the company 

should inform customers. Therefore, the marketing and communication team will benefit from the 

results of research that shows, for example, that forest owners are interested in renewable 

products, and most were willing to hear more about them. Practitioners are more aware of what 

forest owners are interested in, and for example, communicate more to them about renewable, 

wood-based products. Besides, when asked about the views of forest owners to where they would 
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like their wood to end up, there was an enormous amount of open-ended responses. They were 

enthusiastic about inventing new uses for wood, and many of the proposals were just substitutes 

for products made from non-renewable raw materials. Perhaps practitioners could also utilize 

forest owners in product development, whereby forest owners would feel that they were part of 

the company's agenda, a renewable future, and more strongly part of the value chain. 

 

6.3 Reliability and validity of the research  

 

Reliability of the research 

Reliability of the research shows how consistent the findings are (Saunders et al. 2007, 149). It 

can be said that the reliability of this research is at an acceptable level as steps in this research 

have been reported accordingly, and references have been carefully listed. There are, however, 

a few things that might hinder the reliability and validity of this research.  

 

The quantitative approach was the correct choice for the data analysed, and the related 

quantitative methods were applied correctly. However, the use of SAS and regression models 

was not familiar before the research. Thus, it should be considered when observing the results of 

the research. When considering reliability with quantitative research, it is significant to consider 

observer errors and bias, which are related to the researcher's actions. This error or bias can also 

happen when analysing the answers. (Saunders et al. 2007,149) To avoid error and bias, for 

example, about the questionnaire, it was discussed with several people who understand NIPF 

owners or consumer behaviour and TPB. Similarly, the results were discussed. Also, tests with 

SAS were repeated and made with different kind of tests that are measuring the same item. This 

iterative work was seen to increment the reliability of the results. Although tests have been 

performed several times and checked, there might be some observer bias and observer error 

which are not noticed. 

 

The theories chosen were also valid and fit for purpose. The reliability of the used theories is as 

well relatively good as it has been used many sources to cover the topics. In this research, it has 

been used a great variety of different sources from written literature to reliable and peer-reviewed 

electronic articles.  
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In this research participated together 1,392 NIPF owners by answering the internet inquiry. 

However, the generalisation of the results to the entire population of the research must be made 

tentatively as the size of the sample is small when compared to the total number of all Finnish 

NIPF owners. The active response rate (11%) was rather low even two reminders were sent to 

the selected set of respondents. Although it is the same level as Saunders et al. (2007, 215) 

stated as a general response rate for similar inquiries. There are many reasons for a low response 

rate, such as the electronic questionnaire which may have produced some problems, for example, 

for older NIPF owners because of their possible low digital capabilities (Statistics Finland 2018). 

Besides, the questionnaire was fairly long as it included questions about the wood-sales 

behaviour, but also NIPF owner’s interest in environmental sustainability, renewable products, as 

well as green behaviour and attitude. Nevertheless, only 33 NIPF owners dropped out of the 

questionnaire. For example, by informing respondents in advance of the forthcoming survey, the 

response rate could have been increased. (Dillman 2007) 

 

As stated above, there are some limitations of the current research and these should be 

considered when generalising the results. First of all, the sample of this research is from one 

forest company’s system; thus, the results cannot be reliably generalised to consider all Finnish 

forest owners. As the sampling frame of this research was the list of NIPF owners (N =19,690) in 

the CRM by Stora Enso WSF, in this research it can be generalised, i.e. only properly applied to 

this population, in this case, NIPF owners in their CRM system. (Saunders et al. 2007, 208-209) 

However, then again, since the system included NIPF owners who had made wood trades or 

worked together with another company than Stora Enso WSF (52% of the respondents), the 

results can be considered in some way to encompass all NIPF owners in Finland. However, 

Saunders et al. (2007, 209) claimed that there should not generalise beyond the research’s 

sampling frame.  

 

Additionally, since the data was collected from a sample which was drawn from only one country, 

the results can be generalised only in this country. Also, it must bear in mind that in analyse and 

discussion parts which refers to previous studies that have been done in countries around the 

world and therefore, comparability with this research’s results is not perfect. Given that earlier 

studies have been conducted mainly in other continents like, for example, in Asia, the present 

findings might be partly accounted for by country-specific factors. To some degree, country-

specific factors, such as environmental legislation or cultural impacts, may explain differences in, 

for example, the socio-demographic characteristics of a specific country’s green consumers. 

Consumers in different countries are affected by different cultural norms and values related to the 
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environment and society, and this can lead to very different forms of green consumer behaviour 

(Peattie 1995, 91). 

 

It must be considered that the age distribution of this research is focused on older people as the 

young age group’s frequency was rather small. The average age of the respondent was 62 years. 

The young NIPF owners' group could not be made younger (<45 yrs.), since the number of 

respondents within the age group would otherwise have been too small and the statistical tests 

would not have been reliable. Respondents are also male-dominated – over 60 per cent of the 

respondents were men. However, on the other hand, they correspond to the average Finnish 

forest owner (Hänninen et al. 2011). 

 

By conducting the research online, the study group was given a chance to answer the 

questionnaire when it suits them, which reduce participant or subject error (Saunders et al. 2007, 

149). Participants were able to answer the questionnaire when they had time to ponder the 

questions more deeply. Participant or subject bias instead could occur when individuals are 

changing their answers depending on the environment or what they think they are expected to 

respond. The participants could also, for example, change their behaviour according to what they 

think the study is about. (Farnsworth 2016; 2019) Considering this research, it is one of the risks 

since being sustainable is socially desirable; therefore, participants may want to think that they 

are acting more sustainable way than what they truly are. Even it was assured that answers are 

not combined to the participants or those answers are not observed one by one, this could still 

create some pressures to the respondents. By conducting the survey completely anonymous, 

without the consumer number, it could minimize the risk more.  

 

The technical quality of the data is not as high as it could be, since respondents were not able to 

ask for clarification immediately and they had opportunity to skip the questions whenever they 

liked, in order, there are missing values. However, they were provided with the contact details of 

the researcher, such as telephone number and e-mail, which allowed forest owners to ask further 

questions. Besides, the preformed non-response analysis increases the reliability of the research. 

The non-response analysis compares the correspondence between the sample and the universe 

for the key structural factors for which data are available. The analysis can be used to investigate 

the distortion in results caused by loss. As the analysis described, there was only little distortion 

between the sample and the universe ergo NIPF owners in the Stora Enso WSF's CRM system. 

The proportion of men was slightly higher, and respondents were, to some extent, older than 

those in the CRM system.  
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On the other hand, the distribution of gender and age was very close to the same. As described 

earlier, the research data does not depict a portrait of an average Finnish NIPF owner. However, 

the research data presents fairly well the forest owners who are in CRM by Stora Enso WSF. The 

sample of the research is also very similar than the Finnish NIPF owner described in chapter 3.4.1 

which is based primarily on Hänninen's et al. (2011) extensive research about Finnish forest 

owners (n=6318). For example, Hänninen et al. describes that the average age of Finnish forest 

owner is around 60 years, and, in this research, the average age was 62 years (Table 2). The 

proportion of women is in Hänninen’s study about a quarter, and the share of women in this 

research was 22 per cent (Table 2). About the occupational status; in Hänninen’s et al. sample 

45 per cent were pensioners, 30 per cent wage-earners and for example 2 per cent were 

unemployed, student, and ergo “Other”, and in this research the distributions go as follows: 48 

per cent, 33 per cent and 2 per cent (Table 2). However, in terms of education, forest owners in 

this research were more educated than respondents in Hänninen’s et al. (2011) study. 

 

Validity of the research 

Validity of the research is representing does the questionnaire measure what it is supposed to 

measure and are the results presented with using appropriate methods. (Saunders et al. 2007, 

159) It is reasonable to say that this research measures what it is supposed to measure to cover 

the hypotheses and to find out characteristics of the NIPF owners sales behaviour, how it is 

influenced by environmental sustainability and how much the forest owner's backgrounds and 

attitudes matter. Also, what affects the intention to sell to an environmentally friendly forest 

company. Some of the factors that are also related to the validity of the researcher are already 

discussed above. 

 

The indicators can be found to be valid for this research. For example, questions from forest 

owners' background information were modelled from several studies (Table 10. in Appendix 2.), 

and the questionnaire was discussed with numerous people. The literature provides, for example, 

numerous variables for measuring green behaviour. However, to keep the questionnaire in 

reasonable dimensions, the measurement model of this research had to be more straightforward 

as the questionnaire was already containing numerous questions as with it wanted to find out 

several things about the forest owners. Since the representativeness of the green behaviour 

measurement scales is relatively narrow and the indicators of green behaviour could not be put 

as many as would have been necessary to make individual factors more confident. A few 

indicators per topic measured concern and awareness towards environmental issues as well as 

green consumer behaviour. Although only eleven statements were used, the scale of 
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measurement is undoubtedly limited, but it was able to provide a preliminary direction for NIPF 

owners’ perceptions on sustainable consumer behaviour, and the results are sufficient to reflect 

the desired “Greenness of a NIPF owner”. 

 

Reliability and corrected item-total correlation analysis performed with SAS Enterprise Guide 

informed that all the formed sum variables illustrated good reliability and high internal consistency 

(Cronbach’s a > .74). The correlations also reveal that the adopted measures yield a high degree 

of construct validity. For the latter, while as expected, all six sum variables are positively 

correlated with each other (convergent validity), the noticed coefficients are just moderate; 

therefore, the measures also show appropriate discriminant validity. In sum variables 3-6, the 

response option three "neither agree nor disagree" were not coded out, and this may slightly 

distort the results. Some of the respondents may have experienced that answer option three as 

“a little”, but on the other hand she/he may not have had an opinion about the matter, but she/he 

is now counted as a "little" responder. Nonetheless, it does not distort the results too much. 

 

TPB was a stimulating selection for one theory of this research, as it was not found to be used in 

forest owner research. It was suitable for solving the research question and studying consumer 

behaviour. As already stated, the TPB’s ‘intention’ indicator slightly failed as it was formed from 

two different questions and the results had to be significantly limited. The meter does not reveal 

the subtleties of the intention, as it was divided roughly into two "has intention" and "has no 

intention". In addition, the intention should have been asked directly, not by combining: “That is, 

intentions and perceptions of control must be assessed in relation to the particular behavior of 

interest, and the specified context must be the same as that in which the behavior is to occur. For 

example, if the behavior to be predicted is donating money to the Red Cross, then we must assess 

intentions to donate money to the Red Cross (not intentions to donate money in general nor 

intentions to help the Red Cross), as well as perceived control over donating money to the Red 

Cross” (Ajzen, 1991, 185). In light of this, the intention measurement failed, and the TPB could 

not be fully utilized. 

 

As a result, the analysed data is nevertheless valid for studying the NIPF owner wood-sales 

behaviour in the context of environmental sustainability and their green behaviour. The research 

is impartial, current and accurate. 
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6.4 Further research proposals 

 

Since the importance of environmental sustainability is still growing, and green consumer 

behaviour is increasing, it is significant as well as interesting to study further the green behaviour 

of forest owners. Such as discussed in previous sections, forest owners' greenness could be 

better and more widely measured and make individual factors more confident by adding questions 

around the matter. In addition to that, TPB could be better utilized; for example, in the green sales 

behaviour of forest owners since the measurement of intention was not completely successful in 

this research. Behaviour was also not measured, and therefore it could be estimated in further 

studies and investigated how, for example, the intention to sell to an environmentally friendly 

forest company influences the behaviour itself. TBP’s context-specific metrics should be similarly 

added more to guarantee that the theory is appropriately tested. It would also be a good idea to 

get more young, future forest owners, involved in the sample in order to better explore their 

attitudes and behaviours as well as predict prospects. 

 

It has been said that research conducted with quantitative approaches and methods tend to have 

little or no connection with the people and that variables can also be randomly defined. Thus, as 

quantitative methods take so-called snapshots of phenomenon, those are not in-depth, and 

respondents’ experiences and meaning about the matter can be forgotten. This might limit the 

opportunities of learning certain characteristics of these phenomena. (Silverman 2006, 43-44) In 

light of this, a qualitative method could also be used to investigate the forest owners' greenness 

further. It could open up more of their thinking and attitudes about green values, consumer 

behaviour, and how they genuinely fulfil their ideology into practice. On the other hand, an 

interview situation could create pressure to respond according to expectations or social 

pressures, for example, in this situation to answer more green behaviour than it certainly is. 
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 APPENDICES 

 

Appendix 1. 

The questionnaire 

1) Thank you for helping me to do my Master's thesis and support me to graduate! 
 
We want to hear from you because your vision is important to us. The more forest owners respond to 
the survey, the more reliable results we get. By answering, you can tell us for what you want your forest 
to be used and how Stora Enso could develop its operations. By replying to the survey, you can take 
part in the lottery from which you can win a package of renewable wood-based products. 
 
Your answers will be treated confidentially, and no individual answers will be separated from the 
material. The research is carried out in cooperation with Stora Enso Wood Supply Finland. 
 
Thank you for your time!  
Sara Anttila 
Student, Lappeenranta-Lahti University of Technology 
 

2) I agree with  the use of my personal data anonymously in this survey, as well as combining 
with other information provided in covering letter. 
a) Yes 
b) No 

 
3) When did you make the last wood trade? 

a) This or last year 
b) 2-3 years ago 
c) 4-5 years ago 
d) 6-10 years ago 
e) over 10 years ago 
f) I have never made wood trades 

 
4) With whom did you make your latest wood trade? 

a) Stora Enso 
b) Someone else 

 
5) Do you usually trade with the same buyer? 

a) Yes 
b) No 

 
6) Did environmental sustainability* affect the choice of the buyer in the latest wood trade? 

a) Yes 
b) Some 
c) No 

 
(*In this survey with environmental sustainability it is meant for example responsible forest management, promoting 
biodiversity, sustainable use of natural resources as well as developing materials and solutions based on 
renewable raw materials.) 

 
7) When you make the wood trade, how do you act? 

a) I contact a familiar forest company 
b) I contact the Forestry Management Association 
c) I use Kuutio.fi service 
d) I wait that somebody contacts me 
e) Something else, what? 

 
8) How much different factors influence the selection of a wood trading partner? (Choose the 

option that best describes your opinion: “Not at all” (1), “Little” (2), “Some” (3), “Pretty much” (4) and 
“Very much” (5)) 

 

Continues 
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Price of wood 
a) Provided forestry services 
b) Harvesting result 
c) Ease/speed of trade  
d) The image of a trading partner 
e) Familiar buyer 
f) Personal service 
g) Digital services 
h) Trading partner’s ads 
i) News of the trading partner 
j) Something else, what? 

 
9) How would you like to have more information about environmental sustainability related to, 

for example, your wood trade or forestry? 
a) Through electronic services 
b) By e-mail 
c) By phone 
d) Face to face 
e) Other, what? 

 
10) If you are about to sell wood in the next five years, answer the questions below. (Choose the 

option that best describes your opinion: “Definitely not” (1), “Probably not” (2), “Maybe” (3), “Probably yes” (4) or 
“Absolutely yes” (5)) 
 
a) I will sell wood to Stora Enso 
b) I will sell wood to another company/operator 

 
11) How important do you consider the following actions of the wood trade partner to make the 

sales decision?  (Choose the option that best describes your opinion: “Not at all” (1), “Little” (2), “Some” (3), 

“Important” (4) or “Very important” (5)) 
 
a) The company invests in forest biodiversity and protection through various actions. 
b) The company manufacture renewable wood-based products that replace the use of plastic from 

the wood it purchases. 
c) The company produces biofuel from the wood it purchases. 
d) The company actively offers alternative forest management and treatment methods. 
e) Wood is processed in Finland as far as possible. 
f) The company is constantly innovating new products and services. 
g) The company strives to make more products from less material. 

 
12) Evaluate the following forest companies how responsibly they care for the environment. 

(Choose the option that best describes your opinion: “Not responsible2 (1), “Slightly responsible” (2), “Somewhat 
responsible” (3), “Fairly responsible” (4) or “Very responsible” (5)) 
a) UPM 
b) Metsä Group (Metsäliitto) 
c) Stora Enso 

 
13) *Renewable, wood-based products are designed to replace products made of non-renewable raw 

materials. Wood-based, renewable materials can replace, for example, plastic and Styrofoam in 
packaging materials, steel and concrete for construction, and for example, synthetic fibres in the 
clothing industry. 
 

14) Have you heard this kind of renewable products* before? 
a) Yes  
b) No 

 
15) Where would you like to have your woods to end up primarily? 

a) Wood products for building and decoration, sawn or planed 
b) Pulp sold for various uses mainly abroad 
c) Paper for various hygiene products such as handkerchiefs and diapers 
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d) Packaging cardboard for various transport packages  
to replace Styrofoam 

e) Cardboard for various food packaging 
f) To replace synthetic fibres 
g) To replace steel and concrete in construction 
h) Paints, adhesives and carbon fibres to replace oil-based and synthetic materials 
i) Paper for newspapers and magazines, copy papers and books 
j) Heat and electricity production to replace fossil fuels 
k) Transport fuels to replace oil 
l) Something else, what? 

 
16) The use of wood and renewable products. (Choose the option that best describes your opinion: “Not at 

all” (1), “Little” (2), “Some” (3), “Important” / “Interesting” (4) or “Very important” / “Very interesting” (5)) 
 
a) How important is it for you to know what is manufactured from the wood you sell? 
b) Are you interested in renewable products/innovations that use wood as a raw material? 
c) Are you interested in getting more information about renewable products? 
d) How important it is for you to produce renewable raw-material in your forest for forest industry? 

 
17) Thoughts about making wood trades with an environmentally responsible forest company. 

(Choose the option that best describes your opinion (“Completely disagree” (1), “Disagree to some extent” (2), 
“Disagree” (3), “Agree somewhat” (4) or “Fully agree” (5)) 
 
a) For me, making wood trades with an environmentally responsible forest company is important. 
b) For me, making wood trade with environmentally responsible forest company is pleasant.    
c) People who are important to me think that I should sell wood to an environmentally responsible 

forest company. 
d) Most of the people who are important to me have sold wood to an environmentally responsible 

forest company. 
e) I feel social pressure to sell wood to an environmentally responsible forest company. 
f) Whether or not to sell wood to an environmentally responsible forest company is completely up to 

me. 
g) If I wanted to, it is easy for me to sell wood to an environmentally responsible forest company.  
h) I have resources, time, and opportunities to sell wood to an environmentally responsible forest 

company. 
 

18) To what extent do you agree with the following statements? (Choose the option that best describes 

your opinion (“Completely disagree” (1), “Disagree to some extent” (2), “Disagree” (3), “Agree somewhat” (4) or 
“Fully agree” (5)) 
 
a) I think I live in an environmentally friendly way enough and I do not feel the need to change my 

lifestyle. 
b) I believe that I know enough about environmental issues. 
c) Environmental issues are ranted too much today. 
d) I can encourage others by my actions to act in an environmentally friendly way too. 
e) I would like to know more about environmental issues. 
f) I am worried about the future of the environment. 
g) I believe that even small pro-environmental actions are important. 
h) I am looking for information on the environmental impacts of the products I buy and their 

manufacturing. 
i) I am willing to pay more for sustainable and environmentally friendly product. 
j) I cannot influence the environment with my choices because other people do not live in an 

environmentally friendly way either. 
k) Because of my life, I cannot live as environmentally friendly as I would like to. 

Basic information 

19) Gender 
a) Female 
b) Male 

 
20) The year of birth 
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21) Education level 
a) Elementary School 
b) Vocational degree or equivalent 
c) Matriculation examination 
d) College/institute degree 
e) Bachelor’s degree  
f) Master’s degree 

 
22) The full-time professional status 

a) Wage-earner 
b) Agricultural or forestry entrepreneur 
c) Other entrepreneur 
d) Pensioner 
e) Other, what? 

 
23) Province of the residence 

a) Uusimaa 
b) Tavastia Proper 
c) Päijänne Tavastia, 
d) Kymenlaakso 
e) South Karelia 
f) Southwest Finland  
g) Satakunta 
h) Pirkanmaa 
i) Central Finland  
j) Ostrobothnia 
k) Southern Ostrobothnia 
l) Central Ostrobothnia 
m) Southern Savonia  
n) Northern Savonia  
o) North Karelia 
p) Northern Ostrobothnia  
q) Kainuu  
r) Lapland 
s) Åland 

 
24) Distance between a NIPF owner’s residence and the forest property 

a) I live on the forest property or less than 10 km from the forest property 
b) I live 10-100 km from the forest property 
c) I live more than 100 km from the forest property 

 
25) What is size your forest area (ha)? 

 
26) What is the significance of the income from your forest property?  

a) Minimal importance 
b) Supplementary source of income  
c) An important source of income 
d) Main source of income 

 
27) How long have you owned your forest? 

a) Less than 10 years  
b) 10–20 years  
c) More than 20 years 

 
28) The management way of your forest property?  

a) The forest is owned by one person  
b) The forest is owned together with the spouse 
c) The forest is a small forest company group 
d) The forest is the heirs  
e) Other, what? 

  

 
Appendix 1. continues 



125 
 

 

Appendix 2. 

Table 10. Measurement variables of the TPB context specific measurements  

Attitude For me, making wood trades with an environmentally responsible forest 
company is important. 
 
For me, making wood trade with environmentally responsible forest 
company is pleasant. 
 

Chen & Peng 

(2012); Chen & 

Tung (2014); 

Judge, Warren-

Myers & Paladino 

(2019) 

Subjective 
Norm 

People who are important to me think that I should sell wood to an 
environmentally responsible forest company. 
 

Most of the people who are important to me have sold wood to an 
environmentally responsible forest company. 
 
I feel social pressure to sell wood to an environmentally responsible forest 
company. 
 

Chen & Peng 

(2012); Chen & 

Tung (2014); 

Yadav and Pathak 

(2016); Judge et al. 

(2019) 

Perceived 
behavioural 
control (PBC) 

Whether or not to sell wood to an environmentally responsible forest 
company is completely up to me. 
 
If I wanted to, it is easy for me to sell wood to an environmentally 
responsible forest company. 
 
I have resources, time, and opportunities to sell wood to an 
environmentally responsible forest company. 

Chen & Peng 

(2012); Chen & 

Tung (2014); 

Judge et al. (2019) 

 

Table 11. Measurement variables of the “Greenness” 

Environmental 
Knowledge & 
Concern 
= Greenness 

I think I live in an environmentally friendly way enough and I do not feel 
the need to change my lifestyle. 
 
I believe that I know enough about environmental issues. 
 
Environmental issues are ranted too much today. 
 
I am worried about the future of the environment. 
 
I would like to know more about environmental issues. 
 

Kim & Choi (2005); 

Mostafa (2007); 

Yadav & Pathak 

(2016); Paul, Modi 

& Patel (2016) 

Perceived 
Consumer 
Effectiveness 

I believe that even small pro-environmental actions are important. 
 
I cannot influence the environment with my choices because other people 
don't live in an environmentally friendly way either.   
 
Because of my life, I cannot live as environmentally friendly as I would like 
to. 
 

Straughan & 

Roberts (1999); 

Roberts (1996); 

 

 

Green 
purchase 
behaviour 

I am looking for information on the environmental impacts of the products 
I buy and their manufacturing. 
 
I am willing to pay more for sustainable and environmentally friendly 
product. 
 

Elkington & Hailes 

(1988); Peattie 

(1995); Kumar 

(2012) 
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Appendix 3. 

Table 12. Measurement variables used, their descriptive statistics and usage in sum variables 

  Variable Mean SD Variance Min Max N Sum 
variable* 

8_1 Environmental sustainability of a 
trading partner 

3.25 1.04 1.09 1 5 1344 2 

8_2 Price of wood 4.64 0.65 0.42 1 5 1355  

8_3 Provided forestry services 3.23 1.18 1.38 1 5 1347  

8_4 Harvesting result 4.43 0.77 0.60 1 5 1349  

8_5 Ease/speed of trade  4.04 0.87 0.76 1 5 1347  

8_6 The image of a trading partner 3.59 0.98 0.97 1 5 1349  

8_7 Familiar buyer 3.59 1.13 1.28 1 5 1349  

8_8 Personal service 3.99 0.93 0.86 1 5 1349  

8_9 Digital services 2.95 1.07 1.15 1 5 1342  

8_10 Trading partner’s ads 2.09 0.92 0.85 1 5 1341  

8_11 News of the trading partner 2.67 1.04 1.07 1 5 1340  

8_12 Something else 3.06 1.66 2.76 1 5 272  

10_1 I will sell wood to Stora Enso 3.33 0.82 0.66 1 5 1234 7 

10_2 I will sell wood to another 
company/operator 

3.20 0.87 0.76 1 5 1141 7 

11_1 The company invests in forest 
biodiversity and protection 
through various actions. 

3.41 1.05 1.11 1 5 1338 2 

11_2 The company manufacture 
renewable wood-based products 
that replace the use of plastic 
from the wood it purchases. 

3.84 1.00 1.01 1 5 1335 
 

1 

11_3 The company produces biofuel 
from the wood it purchases. 

3.43 1.04 1.09 1 5 1328 1 

11_4 The company actively offers 
alternative forest management 
and treatment methods. 

3.48 1.06 1.13 1 5 1334 2 

11_5 Wood is processed in Finland as 
far as possible. 

4.38 0.85 0.72 1 5 1333  

11_6 The company is constantly 
innovating new products and 
services. 

3.90 0.94 0.87 1 5 1328 1 

11_7 The company strives to make 
more products from less material. 

3.98 0.94 0.87 1 5 1331 2 

12_1 The level of UPM’s environmental 
sustainability 

3.76 0.86 0.73 1 5 900 7 

12_2 The level of Metsä Group’s 
environmental sustainability 

3.84 0.81 0.66 1 5 915 7 

12_3 The level of Stora Enso’s 
environmental sustainability 

3.96 0.81 0.66 1 5 1070 7 

16_1 How important is it for you to 
know what is manufactured from 
the wood you sell? 

3.28 1.01 1.02 1 5 1336 1 

16_2 Are you interested in renewable 
products/innovations that use 
wood as a raw material? 

4.04 0.85 0.72 1 5 1334 1 

16_3 Are you interested in getting more 
information about renewable 
products? 

3.72 0.98 0.95 1 5 1329 1 

16_4 How important it is for you to 
produce renewable raw-material 
in your forest for forest industry? 

4.11 0.90 0.82 1 5 1332 1 

17_1 For me, making wood trades with 
an environmentally responsible 
forest company is important. 

3.90 0.91 1.01 1 5 1320 4 
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17_2 For me, making wood trade with 
environmentally responsible 
forest company is pleasant.    

3.95 0.86 0.86 1 5 1314 4 

17_3 People who are important to me 
think that I should sell wood to an 
environmentally responsible 
forest company. 

3.47 1.07 1.59 1 5 1309 5 

17_4 Most of the people who are 
important to me have sold wood 
to an environmentally responsible 
forest company. 

3.17 0.95 0.73 1 5 1294 5 

17_5 I feel social pressure to sell wood 
to an environmentally responsible 
forest company. 

2.52 1.17 0.85 1 5 1301 5 

17_6 Whether or not to sell wood to an 
environmentally responsible 
forest company is completely up 
to me. 

4.35 0.89 1.04 1 5 1312 6 

17_7 If I wanted to, it is easy for me to 
sell wood to an environmentally 
responsible forest company.  

4.11 0.90 1.07 1 5 1306 6 

17_8 I have resources, time, and 
opportunities to sell wood to an 
environmentally responsible 
forest company. 

3.86 0.99 1.08 1 5 1263 6 

18_1 I think I live in an environmentally 
friendly way enough and I do not 
feel the need to change my 
lifestyle. 

3.64 1.01 1.01 1 5 1321  

18_2 I believe that I know enough 
about environmental issues. 

3.71 0.93 0.86 1 5 1323  

18_3 Environmental issues are ranted 
too much today. 

2.85 1.26 1.59 1 5 1320 3 

18_4 I can encourage others by my 
own actions to act in an 
environmentally friendly way too. 

3.76 0.85 0.73 1 5 1317 3 

18_5 I would like to know more about 
environmental issues. 

3.30 0.92 0.85 1 5 1307 3 

18_6 I am worried about the future of 
the environment. 

3.88 1.02 1.04 1 5 1316 3 

18_7 I believe that even small pro-
environmental actions are 
important. 

3.90 1.03 1.07 1 5 1314 3 

18_8 I am looking for information on 
the environmental impacts of the 
products I buy and their 
manufacturing. 

3.14 1.04 1.08 1 5 1316 
 

3 

18_9 I am willing to pay more for 
sustainable and environmentally 
friendly product. 

3.46 1.00 1.01 1 5 1313 3 

18_10 I cannot influence the 
environment with my choices 
because other people do not live 
in an environmentally friendly way 
either. 

2.27 1.09 1.18 1 5 1310 
 

3 

18_11 Because of my life, I cannot live 
as environmentally friendly as I 
would like to. 

2.33 1.07 1.14 1 5 1308  

* sum variable 1 = The importance of renewable products, sum variable 2 = The importance of environmental 

sustainability actions, sum variable 3 = Greenness, sum variable 4 = Attitude, sum variable 5 = Subjective norms, 

sum variable 6 = PBC, sum variable 7 = Intention to sell to an environmentally friendly forest company   
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Appendix 4. 

Table 13. Comparing gender groups with T-test in most important factors 

  T-test: Comparing women and men 

Variable  n Mean Std dev df t-value Sig. 

Price of wood 

 

 

Females 

Males 

 

281 

1020 

 

4.62 

4.64 

 

0.67 

0.64 

1299 -0.65 0.51 

Harvesting result  

Females 

Males 

 

281 

1016 

 

4.45 

4.43 

 

0.84 

0.75 

410.63 0.38 0.70 

Ease or speed of trade  

Females 

Males 

 

278 

1017 

 

4.31 

3.97 

 

0.79 

0.89 

1293 5.80 <.0001 

 

Table 14. Comparing age groups with ANOVA in most important factors 

 ANOVA: Comparing young, middle-aged and old 

Variable  n Mean Std dev df F Sig. 

Price of wood 

 

 

Young 

Middle-aged 

Old 

 

122 

550 

606 

 

4.73 

4.69 

4.57 

 

0.56 

0.59 

0.71 

2 6.95 0.0011 

Harvesting result  

Young 

Middle-aged 

Old  

 

122 

550 

603 

 

4.36 

4.43 

4.45 

 

0.93 

0.75 

0.75 

2 0.68 0.51 

Ease or speed of trade  

Young 

Middle-aged 

Old  

 

121 

549 

602 

 

4.10 

4.05 

4.02 

 

0.87 

0.90 

0.84 

2 0.49 0.61 

 

 

Table 15. Comparing age groups in the variable “price of wood” with Bonferroni t Test  

 Bonferroni (Dunn) t Tests: Comparing young, middle-aged and old  

Variable  Group n Mean Std dev Stat. sig. difference   

between the groups 

Price of wood 

 

 

Young  

Middle-aged  

Old  

 

A 

B 

C 

 

122 

550 

606 

 

4.73 

4.69 

4.57 

 

0.56 

0.59 

0.71 

 

 

A-C*, B-C** 

* p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001.
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Appendix 5. 

  
Table 16. The effect of all respondents’ background variables on Sum variables 1 and 2 

Variable & Classification Environmental sustainability 

 The importance of renewable products The importance of environmental sustainability actions 

  Level of significance Level of significance 

 Group Mean 

(1-5) 

SD n Stat. sig. difference  

between the groups 

 Mean 

(1-5) 

SD n  Stat. sig. difference  

between the groups 

Gender            

Female A 3.86 0.70 272 A-B**  3.81 0.75 271  A-B*** 

Male B 3.74 0.69 997   3.46 0.79 1004   

Age             

<45 yrs. 'Young forest owner'  A 3.50 0.83 119 A-B*, A-C**,  

B-C** 

 3.27 0.88 120  A-C***, B-C*** 

45–65 yrs. 'Middle-aged forest owner'  B 3.70 0.69 544   3.44 0.79 547   

>65 yrs. 'Old forest owner'  C 3.88 0.65 586   3.67 0.74 587   

Education level            

Elementary school A 3.79 0.80 83   3.66 0.79 83   

Second-degree B 3.79 0.68 730   3.55 0.75 728   

University degree C 3.72 0.71 452   3.47 0.87 460   

Occupational status       .     

Wage-earner A 3.66 0.71 417 A-D***, B-D*,  

C-D*, 

 3.44 0.84 420  A-B**, A-D***,  

B-D***,C-D**, 

Agricultural and forestry entrepreneur B 3.67 0.74 116   3.16 0.78 118   

Other entrepreneur C 3.64 0.68 97   3.38 0.83 96   

Pensioner D 3.88 0.65 613   3.68 0.73 614   

Others E 3.78 0.70 30   3.59 0.77 31   

Residence area            

South Finland A 3.76 0.69 439   3.59 0.84 449   

West Finland B 3.75 0.67 241   3.45 0.81 244   

East Finland  C 3.78 0.70 328   3.53 0.71 327   

North Finland D 3.75 0.74 251   3.49 0.79 245   
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* p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001. 

 

 

 

 

Variable & Classification Environmental sustainability 

 The importance of renewable products The importance of environmental sustainability actions 

 Level of significance Level of significance 

 Group Mean 

1-5 

SD n Stat. sig. difference  

between the groups 

 Mean 

1-5 

SD n Stat. sig. difference  

between the groups 

Distance between forest property and residence           

  <10 km 'On the holding' A 3.77 0.69 422   3.44 0.79 425 A-C** 

  10–100 km B 3.73 0.69 447   3.52 0.78 452  

>100 km 'Absentee' C 3.79 0.70 396   3.63 0.80 394  

Forest property acreage            

<30 ha 'Small holding' A 3.75 0.69 524   3.67 0.76 538 A-C***,  

B-C*** 

30–99.9 ha 'Middle-sized holding' B 3.82 0.68 467   3.57 0.73 469  

>100 ha 'Large holding' C 3.71 0.73 309   3.23 0.86 304  

Forest income sig.           

Main/important source A 3.84 0.69 198 A-C*  3.29 0.86 200 A-B**,  

A-C***,B-C** 

Supplementary source B 3.77 0.67 652   3.51 0.74 652  

Minimal importance C 3.72 0.73 426   3.66 0.81 426  

Length of ownership           

<10 yrs 'New forest owner' A 3.67 0.72 266 A-C*  3.54 0.81 269  

10–20 yrs 'Medium-term forest owner' B 3.72 0.67 395   3.49 0.78 396  

>20 yrs 'Longstanding forest owner' C 3.82 0.69 615   3.55 0.80 618  

Management way           

Owned by one person or together with spouse A 3.76 0.71 989   3.52 0.80 992  

Small forest company B 3.79 0.59 182   3.55 0.79 183  
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Table 17. The effect of all respondents’ background variables on Sum variable 1 and basic statistics about the sum variables 

Variable & Classification Greenness 

 Level of significance 

 Group Mean SD n Stat. sig. difference  

between the groups 

Gender      

Female A 3.85 0.61 269 A-B*** 

Male B 3.47 0.67 979  

Age       

<45 yrs 'Young forest owner'  A 3.46 0.77 115  

45–65 yrs 'Middle-aged forest owner'  B 3.56 0.68 534  

>65 yrs 'Old forest owner'  C 3.56 0.65 577  

Education level      

Elementary school A 3.46 0.58 83  

Second-degree B 3.53 0.67 715  

University degree C 3.59 0.71 447  

Occupational status      

Wage-earner A 3.60 0.69  A-B**, B-D** 

Agricultural and forestry entrepreneur B 3.34 0.73   

Other entrepreneur C 3.47 0.70   

Pensioner D 3.56 0.66   

Others E 3.56 0.60   

Residence area      

South Finland A 3.65 0.71 441 A-C**, A-D** 

West Finland B 3.52 0.70 240  

East Finland  C 3.49 0.64 312  

North Finland D 3.46 0.63 245  
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Variable & Classification Greenness 

 Level of significance 

 Group Mean SD n Stat. sig. difference  

between the groups 

Distance between forest property and residence       

 <10 km 'On the holding' A 3.46 0.67 416 A-C***, B-C* 

 10–100 km B 3.54 0.71 441  

>100 km 'Absentee' C 3.65 0.64 388  

Forest property acreage       

<30 ha 'Small holding' A 3.60 0.69 514 A-C** 

30–99.9 ha 'Middle-sized holding' B 3.55 0.64 458  

>100 ha 'Large holding' C 3.44 0.72 295  

Forest income sig.      

Main/important source A 3.43 0.68 191 A-C* 

Supplementary source B 3.56 0.67 641  

Minimal importance C 3.59 0.70 424  

Length of ownership      

<10 yrs 'New forest owner' A 3.54 0.71 259  

10–20 yrs 'Medium-term forest owner' B 3.57 0.66 387  

>20 yrs 'Longstanding forest owner' C 3.54 0.68 610  

Management way      

Owned by one person or together with spouse A 3.55 0.67 972  

Small forest company B 3.56 0.69 178  

Heirs C 3.57 0.66 66  

Other D 3.48 0.80 39  

Sum variables 

Greenness  3.55 0.68 1268  

The importance of renewable products  3.77 0.70 1301  

The importance of environmental sustainability actions  3.53 0.79 1312  

TPB’s Attitude  3.92 0.83 1313  

TPB’s Subjective norm  3.05 0.86 1283  

TPB’s Perceived behavioural control  4.11 0.77 1253  

* p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001. 
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Appendix 6. 

Table 18. Multiple linear regression models 1-3 

Variables Category Importance of renewable products 

Model 1 

Importance of environment sustainability 

actions 

Model 2 

Greenness 

Model 3 

  Parameter 

Estimate 

SD Error Stand. 

Estimate 

Parameter 

Estimate 

SD Error Stand. 

Estimate 

Parameter 

Estimate 

SD Error Stand. 

Estimate 

           

Intercept  1.1675*** 0.1890 0 1.3206*** 0.2129 0 3.7889*** 0.0893 0 

Gender Female  .   .   .   

Male 0.0393 0.0421 0.0234 -0.1221*** 0.0472 -0.0634 -0.3475*** 0.0460 -0.2111 

Age Young .   .   .   

 Middle-aged 0.0980 0.0564 0.0705 0.0738 0.0631 0.0465 0.1271* 0.0624 0.0928 

Old 0.2357*** 0.0716 0.1705 0.1661* 0.0799 0.1052 0.1433 0.0787 0.1055 

Education Elementary School 0.0769 0.0734 0.0272 0.2251** 0.0822 0.0696 -0.0502 0.0805 -0.0184 

Second-degree 0.0546 0.0361 0.0392 0.0841* 0.0403 0.0530 -0.0188 0.0404 -0.0137 

Academic-degree .   .   .   

Professional 

occupation 

Wage earner  -0.1301* 0.0555 -0.0887 -0.1623** 0.0619 -0.0970 0.0666 0.0623 0.0463 

Agricultural & 

forestry ENT 

-0.0922 0.0749 -0.0391 -0.1884* 0.0837 -0.0701 -0.1222 0.0794 -0.0522 

Other ENT -0.0929 0.0727 -0.0357 -0.1065 0.0819 -0.0356 -0.0097 0.0825 -0.0039 

Pensioner .      .   

Residence area South .   .   .   

West  0.0203 0.0481 0.0116 -0.0147 0.0534 -0.0074 -0.1068* 0.0528 -0.0621 

East  0.0963* 0.0461 0.0607 0.1000* 0.0513 0.0551 -0.1236** 0.0494 -0.0789 

North 0.0907 0.0500 0.0523 0.0795 0.0562 0.0396 -0.1527** 0.0533 -0.0893 

Distance btw 

forest property 

and residence 

  <10 km  0.0382 0.0462 0.0261 -0.0190 0.0517 -0.0114    

  10–100 km -0.0116 0.0437 -0.0080 -0.0445 0.0488 -0.0270    

>100 km  .   .      

Forest property 

acreage  

<30 ha  .         

30–100 ha  0.0541 0.0403 0.0379 -0.0319 0.0449 -0.0196    

>100 ha  -0.0566 0.0520 -0.0350 -0.2601*** 0.0583 -0.1399  
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* p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001. 

 

 

 

 

Forest income 

sig. 

Main/important 

source 

.   .      

Supplementary 

source 

-0.2236*** 0.0593 -0.1532 0.0044 0.0574 0.0028    

Minimal importance -0.1821*** 0.0513 -0.1322 0.0636 0.0665 0.03811    

Length of 

ownership 

<10 yrs.  0.0074 0.0477 0.0044 0.0475 0.0531 0.0246    

10–20 yrs.  -0.0384 0.0400 -0.0258 -0.0522 0.0447 -0.0306    

>20 yrs.  .         

Factors 

affecting the 

choice of a 

trading partner 

Price of wood 0.1344*** 0.0261 0.1244 0.0385 0.0297 0.0308    

Greenness  0.5434*** 0.0252 0.5344 0.5885*** 0.02812 0.5077    

  Model 1 Model 2 Model 3 

Model fit  Durbin-

Watson 

D 

R2 Adjusted 

R2 

F-value Durbin-

Watson 

D 

R2 Adjusted 

R2 

F-value Durbin-

Watson 

D 

R2 Adjusted 

R2 

F-value 

  2.006 0.3307 0.3189 28.02*** 1.934 0.3544 0.3431 31.30*** 2.059 0.0714 0.0632 8.64*** 
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Appendix 7. 

Table 19. Binary logistic regression model 4: intention to sell to an environmentally friendly forest company 

* p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001. 

 

 

 

Variables Category Intention to sell to an environmentally friendly forest company 

Model 4 

  Estimate SD 

Error 

Wald 

Chi-Square 

Pr > ChiSq 

Intercept  -3.9325*** 0.8447 21.6744 <.0001 

Greenness  -0.1634 0.2038 0.6425 0.4228 

Attitude  0.4495* 0.1892 5.6457 0.0175 

Subjective norms  -0.1014 0.1717 0.3487 0.5549 

Perceived behavioural 

control 

 0.2949 0.1564 3.5552 0.0594 

      

Gender Female 1    

Male 0.0958 0.1408 0.4635 0.4960 

Age Young 0.2227 0.2367 0.8852 0.3468 

Middle-aged 0.1704 0.5550 0.4563 0.1704 

Old 1    

Education Elementary 

School 

-0.1920 0.3196 0.3609 0.5480 

Second-degree 0.4384* 0.1909 5.2737 0.0216 

Academic-

degree 

1    

Forest property acreage  <30 ha 0.3687* 0.1556 5.6123 0.0178 

30–100 ha -0.2680 0.1689 2.5159 0.1127 

>100 ha 1    

      

Model fit  AIC LogLik Likelihood Ratio Hosmer and 

Lemeshow  

Goodness-of-Fit 

  542.736 518.736 29.8807*** 8.2199 
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Appendix 8. 

Table 20. Multiple linear regression model 5: Attitude towards selling to an environmentally friendly forest 
company 

 

 

 

 

 

 

 

 

 

 

 

 

* p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001. 

 

 

Variables Category Attitude towards selling to an environmentally  

friendly forest company  

Model 5 

  Parameter Estimate SD Error Stand. Estimate 

Intercept  1.38867*** 0.1324 0 

Greenness  0.6684*** 0.0291 0.5511 

     

Gender Female  .   

Male -0.0031 0.0486 -0.0016 

Age Young .   

 Middle-aged 0.0530 0.0641 0.0319 

Old 0.2170*** 0.0638 0.1315 

Education Elementary School 0.2874*** 0.0821 0.0864 

 Second-degree 0.1332*** 0.0409 0.0802 

 Academic-degree .   

Forest property acreage  <30 ha .   

 30–100 ha -0.0500 0.0440 -0.0293 

 >100 ha -0.1031* 0.05101 -0.0532 

     

Model fit  Durbin-Watson D R2 Adjusted R2 F-value 

  1.983 0.333 0.3290 76.88*** 

 


