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ABSTRACT 

Knowledge is one of the most central driving forces in today’s economy. Thus, 

organizations need to recognize knowledge as a valuable resource and develop tools for 

tapping into the collective intelligence and create a greater organizational knowledge 

base. However, to stay competitive on today’s global marketplace actors must 

collaborate and share knowledge across organizational boundaries. Companies must 

therefore consider barriers to knowledge sharing. While the importance of knowledge 

sharing across organizational boundaries has been highlighted, researchers emphasize 

that an interesting factor to examine in further research is the role of Information and 

Communication Technology (ICT) to mitigate barriers for knowledge sharing. 

The purpose with this study is to explore in what way ICT may be used to mitigate 

barriers for knowledge sharing between individual forest landowners and forest 

companies within the Swedish forest industry. The study is divided into two research 

questions: (1) What critical barriers for knowledge sharing exist between individual 

forest landowners and forest companies within the Swedish forest industry? and (2) In 

what way may ICT be used to mitigate barriers for knowledge sharing between 

individual forest landowners and forest companies. To answer the research questions, a 

multiple case study consisting of 23 interviews was conducted with forest consultants, 

forest landowners and forest companies. 

In addition to prior literature regarding individual, organizational and technology 

barriers, our study emphasize that firms also must consider inter-organizational barriers 

to knowledge sharing. By mapping the most critical barriers according to individual 

forest landowners and forest companies, our study assess in what way ICT may be used 

to mitigate these barriers. In addition, the study contributes with an emerging 

framework for managers to visualize and prioritize barriers to mitigate, which is useful 

when planning and evaluating knowledge management activities. 

Keywords: Knowledge management, knowledge sharing, knowledge sharing barriers, 

Information and Communication Technologies (ICT) 



 

 

Acknowledgements 

Stockholm, 2017-06-19 

This master’s thesis was written by Axel Dahlström and Johan Eriksson and has been 

the finalizing component of our master’s degree in Industrial Engineering and 

Management with focus on Strategic Work and Business Development at Luleå 

University of Technology. 

We would like to thank our supervisor Johan Frishammar, from Luleå University of 

Technology, for all the support and feedback throughout the thesis work. Your 

proficiency and eager has contributed to our performance along the road. We would 

also like to thank Jan De Mont and employees at Tieto Forestry Consulting for keen 

interest and deliberation at various stages of our thesis. Finally, we would like to thank 

all respondents and participants for their commitment and time throughout the thesis. 

Thank you! 

 

 

 

 

                     



 

 

TABLE OF CONTENT 

1.	 INTRODUCTION ............................................................................................ 1	

1.1 Background ....................................................................................................... 1	

1.2 Problem Discussion ............................................................................................ 4	

1.3 Purpose and Research Questions ........................................................................ 5	

2.	 LITERATURE REVIEW .................................................................................. 6	

2.1 Knowledge ........................................................................................................ 6	

2.1.1 Knowledge Management ............................................................................. 7	

2.1.2 Knowledge Sharing ..................................................................................... 9	

2.1.3 Knowledge Sharing Barriers ...................................................................... 10	

2.2 Information and Communication Technology ................................................. 15	

2.2.1 The role of ICT to facilitate knowledge sharing ........................................ 17	

3.	 METHOD ........................................................................................................ 19	

3.1 Research Strategy ............................................................................................ 19	

3.2 Data Collection ................................................................................................ 20	

3.3 Data Analysis ................................................................................................... 23	

3.4 Trustworthiness ............................................................................................... 25	

4.	 RESULTS AND ANALYSIS ............................................................................ 27	

4.1 Critical Barriers to Knowledge Sharing ............................................................ 27	

4.2 How ICT may be used to Mitigate Barriers for Knowledge Sharing ................. 36	

4.3 An emergent framework for barrier classification .............................................. 43	

5.	 DISCUSSION .................................................................................................. 45	

5.1 Theoretical Contributions ................................................................................ 45	

5.2 Practical Contributions .................................................................................... 46	

5.3 Limitations and Further Research ..................................................................... 48	

REFERENCES ........................................................................................................ 49	

APPENDIX ................................................................................................................ I	

 



1 

 

1. INTRODUCTION 

The introduction chapter covers a brief background about the Swedish forest industry 

and how knowledge is shared between organizations in the supply chain. Furthermore, 

the problem discussion describes challenges within the industry and what theoretical 

gap the research attempts to address. Lastly, the purpose of the study is presented 

followed by research questions. 

1.1 Background 

The process industry is going through a transformation where improvements in 

communication and connectivity technologies have unleashed new functionalities 

(Bharadwaj, Sawy, Pavlou, & Venkatraman, 2013). With the emergence of advanced 

Information and Communication Technologies (ICTs), the process industry has moved 

away from hierarchical integrated supply chains in favor of inter-organizational 

collaborations with external entities (Pagani, 2013). Inter-organizational collaborations, 

according to Cropper et al. (2008), are concerned with relationships between 

organizations. The concept of inter-organizational relationships permits companies to 

create new values that no company could achieve alone (Kim, Lee, & Han, 2010). To 

stay competitive on today’s global marketplace, firms need to collaborate across 

organizational boundaries and transform data and information into shared knowledge 

(Vacik, Torresan, Huajala, Khadka, & Reynolds, 2013). However, to successfully 

collaborate across organizational boundaries companies must firstly consider potential 

barriers for knowledge sharing occurring on individual, organizational, and 

technological level. This research therefore aims to identify the most critical barriers for 

knowledge sharing between individual forest landowners and forest companies and 

explore in what way ICT may be used to mitigate these barriers. 

Ever since early industrialization, forests have played an important role for economic 

development in Scandinavian countries. The Swedish forest industry accounts for 

almost 15 percent of Sweden’s total exports and represent a cornerstone in the Swedish 
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economy. Sweden is covered by 23 million hectares of forest and about 50 percent is 

privately owned (Christiansen, 2014). The forest industry supply chain involves several 

processes performed by different organizations before the final product is completed. 

Therefore, collaboration is needed between individual forest landowners and forest 

companies as they possess raw material, essential for forest companies. In this thesis, 

individual forest landowners are defined as sole proprietorships, whereas forest 

companies are defined as organizations. A sole proprietorship is defined as a business 

that is carried on by a single person (Tillväxtverket, 2017). It differs from an 

organization in that the business is not a separate entity and that the proprietor is 

personally responsible for obligations, such as debts and agreements. 

Knowledge is one of the most central driving forces in today’s economy (Bolinger & 

Smith, 2001; Plessis, 2007). Thus, organizations need to recognize knowledge as a 

valuable resource and develop tools for tapping into the collective intelligence and skills 

of employees to create a greater organizational knowledge base. Several knowledge 

management processes and mechanisms can be used to facilitate knowledge integration 

across businesses (Kearns & Sabherwal, 2006). In academia, knowledge management 

(KM) is referred to as a process of knowledge creation, validation, presentation, sharing 

and application. These five phases allow an organization to learn, replace, augment and 

upgrade knowledge as well as replenish core competencies (Bhatt, 2001). 

However, the present study will mainly focus on knowledge sharing as it is regarded as 

the primary process and mechanism through which firms manage knowledge (Grant, 

1997). Knowledge needs to be distributed and shared throughout the organization, 

before it can be exploited at the organizational level (Bhatt, 2001). According to 

Hendricks (1999), knowledge sharing presumes a relation between at least two parties, 

one that share knowledge and the other that acquires knowledge. 

Traditionally, knowledge about forest management has been shared from one 

generation to another within the family. However, that is not the general case today. 

According to Nordlund and Westin (2010), this change may partly be related to a 
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population redistribution process into which urban regions have continued to grow and 

rural forest areas to decline, leading to that many forest landowners lack traditional 

knowledge about forest management. This creates higher pressure on forest companies 

to share knowledge across their organizational boundaries and educate individual forest 

landowners in how to manage their forest and remain the efficiency of the industry. 

More recently, researchers argue that the question about how to share knowledge 

across organizational boundaries have started to appear in the knowledge management 

literature (Loebbecke, Fenema, & Powell, 2016; Samuel, Goury, Gunasekaran, & 

Spalanzani, 2011). Previous research on knowledge sharing across organizational 

boundaries has focused on formal collaborative arrangements, such as alliances and 

partnerships, and social networks (Werr & Runsten, 2013). These two streams of 

research have according to Werr & Runsten (2013) contributed to an understanding of 

organizational factors impacting the ability of organizations to exchange and make use 

of knowledge across organizational boundaries, such as partners’ competitive position, 

previous collaborative experience, differences in culture, size, structure, absorptive 

capacity, organizational commitment and trust. 

Moreover, findings also point out that relationships are a facilitator for inter-

organizational knowledge sharing as organizations, through their members, are involved 

in networks of relations through which knowledge is shared. However, the research has 

been criticized for treating organizations as homogeneous actors and neglecting how 

inter-organizational networks can build and sustain competitive advantage through 

knowledge sharing (Chen et al., 2014; Liao & Hu, 2007; Werr & Runsten, 2013). 

While the importance of organizational factors and relationships has been highlighted, 

Tohidinia & Mosakhani (2010) emphasize that an interesting factor to examine in 

further research is the role of ICT to facilitate inter-organizational knowledge sharing. 

According to Fatemeh & Leila (2014), ICT is one of the most powerful forms of 

informal network. ICT is an umbrella term including any communication device or 

application with the potential to eliminate factors hindering communication. The term 
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ICT is found within a variety of contexts, however, in this study ICT is broadly 

defined as “technologies used by people and organizations for their information 

processing and communication purposes” (Zuppo, 2016, p. 16,). IT and knowledge 

sharing are closely linked, this because ICT enables rapid search, access and retrieval of 

information, and support communication and collaboration among organizational 

employees (Lin, 2007). 

1.2 Problem Discussion 

Individual forest landowners in Sweden have gone from being a relatively homogenous 

group to a heterogeneous group of people with separate driving forces with their forest 

ownership (Törnqvist, 1995). In a study by Nordlund & Westin (2011), individual 

forest landowners state that soft values, such as the feeling of owning a forest, recreation 

and hunting, are the most important factors of their forest ownership. Forest 

companies, on the other hand, view the forest as a productive resource and are mainly 

concerned about the business aspect. This result in a mismatch of need requirements 

and incentives for sharing knowledge about forest management. Thus, forest companies 

must utilize emerging technology and individualize their knowledge sharing practices. 

In return, they may increase the ability to mitigate barriers for knowledge sharing and 

make individual forest landowners more willing to share and acquire knowledge, as it 

concerns their business and need requirements. 

Several studies have investigated individual, organizational and technology barriers for 

knowledge sharing in organizations (Ardichvili, Page, Wentling, 2003; McDermott & 

O’Dell, 2001; Ipe, 2003; Riege, 2005). They argue that even though knowledge 

sharing between organizations is critical for success (Romano, 2003), few studies have 

empirically investigated potential barriers for knowledge sharing between organizations 

(Fatemeh & Leila, 2014). Riege (2005) claims that more empirical research is required 

to assess the impact of various barriers on diverse organizational levels, business 

functions and industry sectors. In addition, Ipe (2003) and Lin (2007) argue that future 

research is needed to verify whether if factors that influence knowledge sharing in 
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organizations, apply across organizations as well. Forthcoming studies should also 

consider external knowledge sharing to come from stakeholders, such as customers and 

suppliers, as they represent a valuable source of knowledge and new ideas. This study 

will therefore explore potential barriers for knowledge sharing between a sole 

proprietorship and an organization, and in what way ICT may be used to mitigate these 

barriers. 

1.3 Purpose and Research Questions 

The purpose of this study is to explore in what way Information and Communication 

Technology (ICT) may be used to mitigate barriers for knowledge sharing between 

individual forest landowners and forest companies within the Swedish forest industry. 

In addition to Riege’s (2005) and Ipe’s (2003) existing theory about individual, 

organizational and technology barriers for knowledge sharing within organizations, this 

research add a new dimension to existing literature, namely; inter-organizational 

barriers for knowledge sharing. The study will result in an emerging framework for 

categorizing critical barriers to knowledge sharing between a sole proprietorship and an 

organization. To answer the purpose, following research questions have been 

developed: 

RQ1: What critical barriers for knowledge sharing exist between individual forest 

landowners and forest companies within the Swedish forest industry? 

RQ2: In what way may ICT be used to mitigate barriers for knowledge sharing 

between individual forest landowners and forest companies within the Swedish forest 

industry? 
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2. LITERATURE REVIEW 

To identify critical barriers to knowledge sharing between individual forest landowners 

and forest companies and understand in what way Information & Communication 

Technology (ICT) may be used to mitigate the barriers, literature from two areas have 

been studied: Knowledge Management and ICT. The literature review act as a 

theoretical foundation for the study and provide an enhanced understanding of the 

research area, what existing literature have discussed and how the theory can be applied 

in the Swedish forest industry. 

2.1 Knowledge 

A critical step when discussing knowledge is to distinguish between knowledge, 

information and data. A commonly held view, stated by Alavi & Leidner (2001) is that 

data is raw numbers and facts, information is data with added value and knowledge is 

authenticated information. In addition, Bollinger & Smith (2001) define knowledge as 

the understanding and awareness acquired through study, investigation, observation or 

experience over the course of time. The conclusion that can be drawn by combining 

these two streams of research is that knowledge can be defined as an individual’s 

interpretation of information based on personal experiences, skills, facts and 

competencies. 

The nature of knowledge is divided into two categories, explicit and tacit. Explicit 

knowledge is clearly formulated, easily expressed, codified and possibly stored in 

databases (Bollinger & Smith, 2001). Tacit knowledge, on the other hand, is 

unarticulated knowledge, often difficult to describe and share as it resides in the head of 

individuals and involves know-how, rules of thumb and intuition (Bollinger & Smith, 

2001; Horne et al., 2005). In terms of the Swedish forest industry, explicit knowledge is 

forest data such as inventory, felling estimations and felling volume, while tacit 

knowledge for example is know-how about a specific forest property attained through 

learning-by-doing. When studying existing literature on explicit and tacit knowledge, 
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researchers argue that tacit and explicit knowledge must be viewed as stocks that 

depreciate with time and therefore need to be replaced, augmented and upgraded 

(Grant, 1991). 

This standpoint can be traced back to the ‘resource-based view’, discussed by Robert 

M. Grant in 1991. The resource-based view conceptualizes an organization as a bundle 

of resources and capabilities that create the basis for the firm’s competitive position 

(Grant, 1991; Kearns & Sabherwal, 2006). Resources are defined by Grant (1991) as 

inputs into the production process, such as skills of employees, patents, technologies 

and financial units whereas capabilities constitute the main source of competitive 

advantage and are defined as the capacity for a team of resources to perform some task 

or activity (Grant, 1991). Moreover, the author argues that firm’s need to keep 

nurturing and developing its resource base. 

Building on the resource-based view, the knowledge-based view of the firm considers 

knowledge as a distinctively unique resource and views the firms as a dynamic and 

evolving system of knowledge creation and utilization (Grant, 1997). The knowledge-

based view emphasizes that individuals are the primary agents of knowledge creation 

and that the ease with which knowledge can be transferred depends upon the nature of 

the knowledge, explicit or tacit, and the capacity of the recipient to aggregate units of 

knowledge. The principal challenge for managers operating in a business with a 

knowledge-based view is therefore not to reconciling divergent goals, but establishing 

the ‘mechanisms’ by which employees can coordinate and integrate their knowledge 

into productive activity (Grant, 1997). 

2.1.1 Knowledge Management 

In recent years, knowledge management (KM) has become an integral part of both 

organizations and the business literature. The literature regarding KM can be divided 

into two major streams. The first stream considers KM primarily as an IT issue and the 

second stream believes that KM is more of a human resource issue (Bollinger & Smith, 
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2001). However, this study mainly views KM from the IT perspective as it aligns with 

the research scope. In addition, most knowledge management systems today involve 

some aspect of IT (Bhatt, 2001; Bollinger & Smith, 2001). Nevertheless, human 

resource perspective, such as organizational culture, cannot be ignored entirely from the 

study as the culture may indicate whether if employees are familiar with using IT 

systems and if new IT systems are integrated in the organization. 

In brief, KM consists of five sets of key knowledge processes: (1) knowledge creation, 

(2) knowledge validation, (3) knowledge storage/presentation, (4) knowledge 

sharing/distribution and (5) knowledge application (Alavi & Leidner, 2001; Bhatt, 

2001). These five phases allow an organization to build, maintain and replenish core 

competencies by learning, reflecting and relearning (Bhatt, 2001). However, the focus 

of this thesis will mainly be on the knowledge sharing process (knowledge distribution 

and knowledge transfer are treated as synonyms for knowledge sharing) as it is most 

relevant for the study, also considered as the primary process through which 

organizations manage knowledge (Grant, 1997; Hendriks, 1999). 

Knowledge management systems (KMS) refer to techniques and technologies applied to 

manage organizational knowledge. A KMS is an IT system developed to support and 

enhance knowledge management practice (Alavi and Leidner, 2001; Matayong & 

Mahmood, 2013). By making use of IT based KMS, organizations can support their 

knowledge management practices in several ways (Alavi & Leidner, 2001). For 

example, KMS enable firms to share huge amount of information per unit across time 

and space and learn about their customer needs and behaviors by analyzing transaction 

data (Bhatt, 2001). Some companies, such as Siemens and Xerox, have found that their 

financial investments in KMS result in increased sales volume and costs savings. In the 

Swedish forest industry, forest companies can for example make use of KMS to 

individualize their knowledge sharing practices and match the needs and driving forces 

of individual forest landowners. 



9 

 

2.1.2 Knowledge Sharing 

Knowledge sharing has been identified by Hendriks (1999) as the major focus area for 

KM. Sharing knowledge occurs between individuals, from individuals to groups, 

between groups, from the group to the organization and across organizations (Alavi & 

Leidner, 2001). This study explores knowledge sharing between sole proprietorships 

and organizations, which is comparable to knowledge sharing between individuals to 

groups. The relevance of knowledge sharing derives from the fact that it provides a link 

between the individual and the organization by moving knowledge that resides within 

individuals to the organizational level, where it is converted into economic and 

competitive value for the organization (Ipe, 2003). This is further discussed by Yin 

(2014), who states that effective knowledge sharing across organizational boundaries 

and between supply chain actors can improve adaptability and predictability throughout 

the entire supply chain. 

Knowledge sharing has been conceptualized by Alavi & Leidner (2001) and is 

categorized into five elements: (1) perceived value of the source unit’s knowledge, (2) 

the willingness of the source to share knowledge, (3) existence and richness of 

knowledge transfer channels, (4) the willingness to acquire knowledge from the source 

and (5) the absorptive capacity of the receiving unit. This is relevant for the present 

thesis as forest companies and individual forest landowners have separate driving forces 

and incentives to share knowledge about forest management. Consequently, the 

willingness to share and acquire knowledge differs. For example, forest landowners 

value soft factors with their forest and are therefore more attracted to share and acquire 

knowledge related to this aspect, whereas forest companies want to share and acquire 

knowledge related to the business aspect. 

Today, much of the existing literature on knowledge sharing focuses existence and 

richness of knowledge transfer channels. Knowledge transfer channels can be divided 

into formal and informal mechanisms. Formal mechanisms include training sessions, 

personnel transfer and technology-based systems and tend to share mainly explicit 
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knowledge that can be generalized to other contexts (Ipe, 2003). Informal mechanisms, 

on the other hand, involve for example casual seminars or coffee break conversations. 

These mechanisms are proved to be an effective technique for promoting socialization 

in small organizations (Alavi & Leidner, 2001). According to Ipe (2003), knowledge is 

mainly shared in informal settings as personal relationships and face-to-face 

communication facilitate trust building between the sender and the recipient, which is 

critical for knowledge sharing. However, a challenge with informal mechanisms is that 

there is no guarantee that the knowledge will be passed accurately from one member to 

another (Alavi & Leidner, 2001). A parallel challenge identified when studying existing 

literature is that the recipient must have the ability and willingness to process acquired 

knowledge. As earlier discussed, this factor may differ in the Swedish forest industry. 

Thus, the identification and recognition of knowledge sharing barriers plays an 

important role in the success of knowledge sharing across internal, as well as external 

boundaries of the organization. 

2.1.3 Knowledge Sharing Barriers 

One of the most cited researcher in the field of barriers to knowledge sharing in 

organizations is Andreas Riege (2005). Riege’s research provides a detailed review of 

existing knowledge management literature and examine several barriers for knowledge 

sharing. The purpose of his research is to provide a comprehensive and structured 

starting-point for managers when auditing their organization’s knowledge base and 

knowledge sharing requirements (Riege, 2005). The author identified potential 

individual, organizational and technology barriers for knowledge sharing. These barriers 

constitute the foundation for this research and represent the barriers that will be verified 

if the apply for individual forest landowners and forest companies. 

Instead of dividing barriers for knowledge sharing into categories, Ipe (2003) provided a 

model consisting of four factors influencing knowledge sharing (factors influencing 

knowledge sharing is treated here as a synonym of knowledge sharing barriers); the 

nature of knowledge, the motivation to share knowledge, the opportunities to share 
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knowledge and the culture of the work environment. These factors are all 

interconnected with each other and influence the other in a nonlinear manner. Figure 1 

illustrates the model and demonstrates the relationship between the factors. 

 

Figure 1 - A model including factors that influence knowledge sharing between individuals in organizations. 
Source: Adopted from (Ipe, 2003) 

The first factor influencing knowledge sharing between individuals in an organization is 

the nature of the knowledge. As earlier described, knowledge exists in two forms, tacit 

and explicit. The level of tacitness and explicitness, influence the way knowledge is 

shared. Although explicit knowledge is easier to share among individuals it requires 

considerable more time and effort to articulate knowledge (Sanchez, 2004). 

Moreover, Ipe (2003) argues that the value attributed to the knowledge has a significant 

impact on whether individuals share it or not. When knowledge is perceived by 

individuals as a valuable commodity, individuals tend to claim an emotional ownership. 

This might lead to knowledge sharing hoarding as they possess that their knowledge is 

their primary source of value to the firm and sharing this knowledge may diminish the 

value of themselves. Other factors that may cause reluctance to share knowledge are 

situations with high uncertainty and insecurity (Ipe, 2003). 
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Motivation to share knowledge is the second factor influencing knowledge sharing. 

According to Ipe (2003), motivation can be divided into internal and external factors. 

Internal factors include the perceived power attached to the knowledge and the tradeoff 

that results from sharing the knowledge. If individuals perceive that power comes from 

knowledge they possess, it is likely to lead to knowledge hoarding instead of knowledge 

sharing. External factors include the amount of trust between the sender and recipient 

relationship, the power of the knowledge sharer vis-á-vis the knowledge recipient and 

rewards for sharing knowledge. 

The third factor influencing knowledge sharing, opportunities to share knowledge, is 

similarly to the third element of knowledge sharing, existence and richness of 

knowledge sharing channels, conceptualized by Alavi & Leidner (2001). Finally, the 

three factors presented above are influenced by the organizational culture. The culture 

of the work environment is recognized by Ipe (2003) as a major barrier to knowledge 

sharing. The culture within the company orients employees’ mindset and suggest what 

to do and what not to do regarding knowledge sharing. 

Potential barriers and factors influencing knowledge sharing presented by Riege (2005) 

and Ipe (2003) will be used in this study as a basis when studying potential barriers for 

knowledge sharing within the Swedish forest industry. An important finding from the 

literature study is that Riege’s (2005) and Ipe’s (2003) researches complement each 

other and emphasize different aspects for effective knowledge sharing. For example, Ipe 

(2003) considers motivational factors for knowledge sharing as one of the most critical 

aspects, whereas Riege (2005) and Hendriks (1999) underscore the role of technology 

to facilitate knowledge sharing. For this thesis, Riege’s (2005) three categories for 

knowledge sharing barriers will be used: 

- Individual barriers to knowledge sharing 

- Organizational barriers to knowledge sharing 

- Technological barriers to knowledge sharing 
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The reason for using these three categories is that all knowledge sharing barriers can be 

characterized as being relevant to at least one of these categories. Individual barriers for 

knowledge sharing is relevant to include in the study because knowledge sharing 

between forest landowners and forest companies today is commonly performed in 

personal relations between forest landowners and timber buyers. They are 

representatives for an organization, but the actual knowledge sharing process occurs 

between the individuals. Barriers for knowledge sharing are compiled in Table 1, Table 

2 and Table 3. These are also the barriers that will be verified whether if they apply in 

the Swedish forest industry and across organizational boundaries. 

Table 1 - Individual barriers to knowledge sharing 

Individual barriers to knowledge sharing 

Barrier Description Source 

Fear of job security Fear of that sharing knowledge may reduce people’s job security and 
diminish the value of themselves. 

Riege, 2005; 
Ipe, 2003 

Low awareness of 
possessed knowledge 

Employees might have low awareness and realization of the value 
and benefit of possessed knowledge to others. 

Riege (2005) 

The level of explicit 
over tacit knowledge 

The level of tacitness and explicitness have an influence on the way 
knowledge is shared. 

Ipe (2003); 
Riege (2005) 

Value attributed to the 
knowledge 

The amount of value attributed to the knowledge has a significant 
impact on whether employees share it or not. 

Ipe (2003) 

Differences in 
experience levels 

Factors such as age, gender, education and level of experience may 
affect knowledge sharing. 

Riege (2005) 

Lack of trust Most people are unlikely to share their knowledge without the 
feeling of trust: trust that people do not misuse their knowledge or 
trust that knowledge is accurate and credible. 

Riege (2005); 
Hendriks 
(1999) 

Poor communication 
and social networking 
skills 

Individual’s communication skills and ability to interact with others 
have been highlighted as an important factor for knowledge sharing. 

Riege (2005); 
Hendriks 
(1999) 

  



14 

 

Table 2 - Organizational barriers to knowledge sharing 

Organizational barriers to knowledge sharing 

Barrier Description Source 

Shortage of formal 
and informal spaces 
to share knowledge 

A deficiency of formal and informal spaces where employees can 
interact and share knowledge often creates barriers.  

Riege (2005) 

Non-supportive 
corporate structure 
and culture 

The corporate culture and structure determines the importance of 
knowledge sharing and represent the company “spirit” in which 
people want to share what they know and make use of what others 
know.  

Riege (2005); 
Ipe (2003) 

Lack of motivation 
and recognition 
systems 

Motivation is related to the perceived tradeoff from sharing 
knowledge as well as the level of transparent recognition and reward 
systems.  

Riege (2005); 
Ipe (2003) 

Competition among 
internal and external 
units 

High internal and external competition among business units and 
other firms can lead to confliction and knowledge sharing barriers.   

Riege (2005) 

Restricted flow of 
knowledge 

Depending on the organizational structure (e.g. top-down), the 
direction of knowledge might be restricted.  

Riege (2005) 

 

Table 3 - Technology barriers to knowledge sharing 

Technology barriers to knowledge sharing 

Barrier Description Source 

Unrealistic 
expectations of what 
technology can do or 
cannot do 

Sometimes people exaggerate and misstate the role of technology, 
which can cause reluctance to use a system and confusion about what 
technology should do, can do or cannot do. 

Riege (2005) 

Lack of compatibility New technology need to fit with the current system. Lack of 
compatibility when integrating existing systems with new systems can 
raise barriers. 

Riege (2005) 

Mismatch between 
need requirements 
and IT systems 

New technology need to fit with stakeholders’ requirements and with 
the normal “way of doing things”, otherwise the technology itself can 
become a barrier. 

Riege (2005) 

Reluctance to use 
new IT systems 

Lack of training, communication and demonstration are factors that 
may increase the reluctance to use new systems. 

Riege (2005) 
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2.2 Information and Communication Technology 

Information and Communication Technology (ICT) have a central role in the 

emerging knowledge-based economy (Roberts, 2000). This is because ICT can reduce 

barriers for knowledge sharing and motivate workers to participate in knowledge 

sharing activities (Muda & Yusof, 2015). The term ICT is found within a variety of 

contexts. In this study, ICT is broadly defined as “technologies used by people and 

organizations for their information processing and communication purposes” (Zuppo, 

p. 16, 2016). ICTs provide organizations with new communication capabilities in terms 

of devices, networks and systems that facilitate their knowledge sharing practices. In the 

widest sense, ICT includes all technology related to communications and information. 

The difference between ICT and IT is that ICT has a more specific focus on 

communication technologies such as the Internet and wireless networks (Zuppo, 2012). 

Over recent years, Internet has transformed from being a network of interconnected 

computers towards a network of people keen to share experience and knowledge, 

defined by O’Reilly (2005) as ”Web 2.0” (Solima, Peruta, & Giudice, 2016). Social 

media and social networks are examples of Web 2.0 where users can collaborate, share 

and provide knowledge accessible to everyone. Solima et al. (2016) state that the 

communication that take place between the people populating the network is 

becoming less linear process and has moved towards an increasingly more dynamic and 

user-centered. Before the Web 2.0 was introduced the Internet was defined by a 

relatively low number of content generators. However, with the establishment of Web 

2.0 the voices multiplied and the communication becomes a two-way process. Instead 

of a restricted amount of content generator, people from all over the world can share 

and upload content to the web. The sum of all these individual inputs creates the 

content for Web 2.0. In terms of business, the Web 2.0 enable coordination and 

integration across individual activities with outside suppliers and customers across 

geography (Porter & Heppelman, 2014). 
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In addition, due to the increasing pace of technological innovations and the emergence 

of cheap and decentralized computational power allows for the collection, storage and 

transfer of data on a scale not practicable in the past (Roberts, 2000). Products, such as 

smartphones, have become complex systems that combine hardware, sensors, data 

storage, microprocessors, software and connectivity (Porter & Heppelman, 2014). 

These “smart, connected products”, according to Porter & Heppelman (2014) offer 

exponentially expanding opportunities for new functionality with greater reliability, 

higher product utilization and capabilities that cut across and transcend traditional 

product boundaries. 

By managing ICT systematically organization can become more competitive. This 

include the Swedish forest industry. However, to manage ICT organizations must 

understand the importance of the underlying ICT infrastructure. Muda & Yusof (2015) 

have proved that a solid ICT infrastructure can help support the process of knowledge 

sharing and enable effective communication between individuals and organizations. 

Furthermore, organization must understand how new ICT systems are accepted and 

adopted by individuals. In the Swedish forest industry, forest companies provide forest 

landowners with new IT-based techniques and tools for managing their forest. 

However, in many cases the tools are not accepted and adopted by individual forest 

landowners as they believe that the tools are unnecessary and do not complement their 

existing techniques. When examining existing literature, this issue can be related to the 

Technology Acceptance Model (TAM) developed by Davis in (1989). The theory 

describes several factors which affect an individual’s intention to use a technology or 

not. Davis (1989) identified two key variables in TAM; perceived usefulness and 

perceived ease of use, illustrated in Figure 2. The underlying factors for these two 

variables have been varied depending on the context and type of technology examined. 

In turn, these variables affect the client’s behavioral intention and final use pattern. 
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Figure 2 - Technology Acceptance Model (TAM) 
Source: Adopted from (Venkatesh & Davis, 2000) 

The TAM model emphasize that perceived usefulness and simplicity have a cause-effect 

impact. If individuals experience simplicity in the use of technology, this will not only 

affect the intent to use, but also affect the perceived usefulness. This matters to this 

thesis as forest companies, by using this model, can identify factors influencing how 

ICTs are accepted and adopted. 

2.2.1 The role of ICT to facilitate knowledge sharing 

Just as earlier innovations, such as the printing press, significantly increased the 

transferability of knowledge across time and space, new ICTs can facilitate knowledge 

sharing through the exchange of data (Roberts, 2000). For instance, video clips, images, 

text and data can now be shared across great distance at the touch of a button through 

the internet or machine-to-machine data exchange. 

In general, technologies used for knowledge sharing include various ICT services such 

as, networks, information databases, groupware technologies, intranets and extranets 

(Horne et al., 2005). The common motivation to introduce such technologies is that 

they can empower the individual knowledge worker by providing tools to eliminate 

barriers of time and space and at the same time boost knowledge sharing motivation 

and skills (Hendriks, 1999). Likewise, Alavi & Leidner (2001) and Lin (2007) state that 

ICT play an important role in effectuating knowledge sharing as advanced technologies 
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can be used to codify, systematize and disseminate intra- and interfirm knowledge 

management. 

On the other hand, Bhatt (2001) argue that problem of interpretation remains as ICT 

only can turn data into information. The author states that it is only through people 

that information is interpreted and turned into knowledge. Similarly, Ipe (2003) argues 

that the ability of ICT to assist the transfer of tacit knowledge is restricted by the need 

of face-to-face contact. For example, two individuals located far away from each other 

can read the same codified, explicit knowledge embedded in a document delivered to 

them through e-mail. However, they cannot share tacit knowledge effectively. The 

shortcomings of ICTs are particularly in the case of tacit knowledge sharing, which 

often requires co-location and co-presence (Roberts, 2000). However, Roberts (2000) 

also argues that this may change over time as ICT become more integrated and natural 

part of people’s daily life. Those who has early experience of using electronic 

communication may be able to utilize ICT as an effective substitute for face-to-face 

contact more instinctively than those whose experience of ICT in adult life. 

An important finding from the literature review is that there is no single role of ICT in 

knowledge management (Alavi & Leidner, 2001). However, many researchers argue 

that the role of ICT in knowledge management should be about supporting the 

sharing, creation and integration of knowledge (Alavi & Leidner, 2001; Bhatt, 2001; 

Roberts, 2000; Velden, 2002). The conclusion that can be drawn is that individuals 

must be willing to share and acquire knowledge. At the same time, organizations must 

provide employees with techniques and tools that allows them to interact and share 

knowledge. The success of ICT depends on whether the tools contribute to people’s 

work and form an integral part of their daily practices. The existence of ICT has the 

potential to create a networking infrastructure which encourage and support 

knowledge sharing.  
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3. METHOD 

The following chapter describe how the study was performed. Initially the research 

approach is presented, followed by an explanation of the data collection and how the 

data was analyzed. Lastly, the trustworthiness of the study is discussed. 

3.1 Research Strategy 

A qualitative and explorative multiple case study was selected as research strategy as it 

enabled to empirically explore critical barriers for knowledge sharing between 

individual forest landowners and forest companies. The approach was suitable since 

various researches have claimed that more empirical research is required to investigate 

barriers for knowledge sharing between organizations (Fatemeh & Leila, 2014; Riege, 

2005). Moreover, the approach was also appropriate as it enabled a collection of more 

in-depth data to gain a rich understanding of people’s experience, beliefs and behaviors 

(Yin, 2009). By doing so, the researchers could uncover a deeper meaning of in what 

way ICT may be used to mitigate critical barriers for knowledge sharing. To identify 

critical barriers for knowledge sharing between individual forest landowners and forest 

companies, the study was divided in two parallel parts, namely; individual forest 

landowners and forest companies. However, the study emanates from the forest 

company perspective as knowledge sharing is a key driver for them to remain the 

efficiency of the industry. Still, the study includes standpoints from individual forest 

landowners. 

Moreover, the research was conducted as an abductive reasoning, where theory 

emanated from an embryo of a theoretical framework, which were tested in the 

empirical world (Dubois & Gadde, 2002). The reasoning was suitable since the purpose 

was to make new discoveries and generating theory (Dubois & Gadde, 2002). The 

current state of prior theory for this thesis is intermediate. For example, knowledge 

management is an area that have been systematically discussed in the literature in the 

last decades whereas few researchers have explored barriers for knowledge sharing 
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between a sole proprietorship and an organization. Edmondson & McManus (2007) 

argue that the less known about a specific topic, the more open-ended research 

questions. Moreover, when a topic has been studied extensively, researcher can use 

prior literature to identify critical variables and explain general mechanisms for 

underlying phenomenon. The present research is therefore based on a combination of 

prior work and empirical data collection. The combination of an inductive and 

deductive reasoning enabled the researchers to increase the understanding of the 

phenomenon from both the empirical and theoretical perspective. 

3.2 Data Collection 

When the state of prior theory and research is intermediate, Edmondson & McManus 

(2007) argue that the type of data collection could be both qualitative and quantitative. 

However, in this study the data collection is qualitative. For primary data, interviews 

were used to obtain information from people experiencing the situation of interest 

(Gioia, Corley, & Hamilton, 2012). The data collection process was divided into three 

phases. 

The initial phase of the data collection was of exploratory character and were 

conducted through open discussions to create an overall understanding of both the 

theoretical and the practical side of the problem, see Table 4 Thus, exploratory semi-

structured interviews were conducted with six forest consultants at Tieto. The 

interviews ranged from 30 minutes to one hour and the gathered data formed the 

foundation for the practical problem. Tieto is one of the largest software and services 

companies in the Nordics providing full lifecycle IT services (Tieto, 2016). They 

operate in various industry groups but have specific expertise within Banking, Telecom, 

Healthcare and Welfare; Forest, Energy and Manufacturing. Tieto aims to become the 

largest IT services provider in the paper and forestry industries in Sweden and Norway. 

Moreover, throughout the study forest consultants from Tieto have supported the 

authors by explaining and confirming the direction of the research. The discussions 

have been conducted in an informal setting without any agenda or specific vision. 
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The intention of the second phase of data collection was to collect data needed for 

answering the research questions. A total of 18 semi-structured interviews were 

conducted during the second phase, illustrated in Table 5 and Table 6. Ten of them 

with forest companies and eight with individual forest landowners. Tieto provided 

potential forest companies that probably would settle in for interviews. In addition, 

forest companies were selected based on their connection to the research area, 

availability and market reputation. Following forest companies participated in this 

study: Södra Skogsägarna, Norra Skogsägarna, Martinssons, Skogssällskapet, Stora Enso, 

Sveaskog, Mellanskog, Norrskog and SCA. The selection of individual forest 

landowners was based on convenience and snowball sampling. The requirements were 

that they needed to be a sole proprietorship and distributed across Sweden. Which 

resulted in forest landowners from Småland in the south to Ågermanland in the north, 

with different size of their forest properties.  

Title Date Duration (min) 

Customer Manager 2017-01-18 60 

Manager Forest 2017-01-18 60 

Sales Manager 2017-01-18 60 

Business Consultant 2017-01-20 30 

Customer Executive 2017-01-23 45 

Lead Software Architect 2017-01-25 30 

Table 4 - Exploratory interviews with consultants at Tieto 
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Table 5 - Semi-structured interviews with forest companies 

Table 6 - Semi-structured interviews with individual forest landowners 

This resulted in a sample selection consisting of neutral respondents with diverse 

viewpoints of the research area. The interviews ranged from 30 minutes to one hour 

and were all recorded and transliterated to validate and structure the data collection. 

Both authors participated during the interviews. The interview templates, for both 

individual forest landowners and forest companies, were inspired by the individual, 

organizational and technology barriers identified by Riege (2005), Ipe (2003) and 

Hendriks (1999) to divide the questions into relevant themes, see Figure 3. 

Interview Title Date Duration (min) 

1.  Forest Manager 2017-03-06 40 

2.  Forest Manager 2017-03-06 30 

3.  Timber Manager  2017-03-09 40 

4.  HR Director 2017-03-14 45 

5.  Marketing Director 2017-03-14 45 

6.  Operations Specialist 2017-03-16 30 

7.  Business Developer 2017-03-20 45 

8.  Market Strategic Director 2017-03-20 60 

9.  Head of Products & Services 2017-03-23 30 

10.  Business Controller 2017-04-05 40 

Interview Amount of forest (ha) Date Duration (min) 

11.  190 2017-03-15 40 

12.  150 2017-03-15 45 

13.  60 2017-03-17 30 

14.  300 2017-03-17 60 

15.  190 2017-03-21 30 

16.  30 2017-03-22 40 

17.  70 2017-03-28 40 

18.  200 2017-04-05 45 
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Figure 3 - Developing themes and interview guide 

3.3 Data Analysis 

Data from the interviews were collected and analyzed continuously across the entire 

data set. An enhanced understanding of the research area was necessary to ensure high 

quality of the result. A thematic analysis method was therefore used as it allows a 

description of complex qualitative data in a rich and detailed way. Thematic analysis, 

described by Braun & Clarke (2006), is a widely-used method for qualitative research 

and is suitable for identifying, analyzing and reporting patterns (themes) within a set of 

data. The thematic analysis was performed in three phases: (1) familiarizing with data 

and initial coding, (2) search for categories and themes, and finally (3) defining and 

naming the themes (Braun & Clarke, 2006). The phases 2-3 were performed jointly 

and iteratively to make sure that the RQs were answered and that no important details 

were overlooked. A complete summary of the thematic analysis is presented in 

Appendix II and Appendix III. 

Phase 1: familiarizing with the data and initial coding 

In this phase, the researchers familiarized and obtained a holistic overview of the entire 

data set. The collected data was transcribed and proof-read by each researcher to ensure 

an accurate transcription. Moreover, each researcher highlighted the most important 

aspects and quotes of each interview with respect to the RQs. The process is visualized 

in the Table 7. The most important quotes were assigned to an initial code. During the 
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coding process, the difference between data, information and knowledge where taken 

in consideration to find critical barriers to knowledge sharing for both individual forest 

landowners and forest companies. 

Table 7 - Example of the thematic coding for RQ1 and RQ2 

Phase Research Question 1 Research Question 2 

1 “The forest company converted my forest 
management plan from analog to digital two 
months ago and I do not know how to use it” 

“The forestry plan must be simpler to use. 
Currently, I think it is easier to use my traditional 
one” 

Lack of understanding and familiarization of 
new system IT systems 

Technology Acceptance Model (TAM) 

2-3 Reluctance to use new IT systems Technology barrier 

Technology barrier Develop useful and simple technology 

Phase 2: Search for categories and themes 

Furthermore, the codes were sorted into categories and themes. For RQ1, existing 

barriers for intra-organizational knowledge sharing presented by Riege (2005), Ipe 

(2003) and Hendriks (1999) was used for labelling categories and themes. In a similar 

way, existing theory about ICT presented by Roberts (2001), Porter and Heppelmann 

(2014), and Modu and Yusof (2015) was used for labelling RQ2. 

Phase 3: Defining the categories and themes 

The categories and themes created in phase 2 were refined. Some categories were 

excluded whereas others were merged or separated and formed new categories. Finally, 

the themes were analyzed to investigate whether they represented the entire data set. 

The thematic analysis was an iterative process, which ensured richness of the analyzed 

information and resulted in an in-depth analysis. 

Figure 4 illustrate the complete data analysis process and exemplify how the thematic 

data analysis were conducted step-by-step.    
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Figure 4 - An example of how the data was analyzed and coded from quotes to themes 

3.4 Trustworthiness 

The authors relied on triangulation by performing interviews with respondents with 

different relations to the identified problem and observations parallel and confirming 

them with feedback from senior consultants within the field of forest industry. The 

semi-structured interviews were performed based on two different interview guides, 

one for forest companies and one for individual forest landowners, see Appendix I. 

Studying different organizations and forest landowners made it possible to triangulate 

the responses and fill in the gaps. 

Secondary data was confirmed and validated throughout the study by mainly use 

previous published articles in well recognized scientific journals, such as Journal of 
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Knowledge Management and MIS Quarterly. To enhance reliability and validity, the 

study includes approximately 40 scientific articles with generally 50 citations or more. 

Thereby, citations have been used as key criteria when sourcing articles. 

The respondents from forest companies were selected by the researchers in accordance 

with experts from Tieto Forestry Consulting to enable varied input. In this study, forest 

companies represent both forest associations, producers of forest products, and forest 

companies. The respondents in the semi-structured interviews were also selected 

through snowball sampling, which might have a negative influence due to interaction 

among respondents. However, even though the some of the respondents have the same 

responsibilities within the industry, they are coming from different organizations which 

limited the bias. The respondents have been working at forest companies or at forest 

associations who works closely with individual forest landowners. 

Due to time limitation, individual forest landowners’ respondents were selected 

through convenience and snowball sampling, which might have a negative influence 

due to similarities in terms of forest management. The segment of forest landowners in 

Sweden is both large and diverse which might also affect the results. However, the 

forest landowner respondents possess different amount of forest area and originate from 

different geographic locations in Sweden which limited the bias. 
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4. RESULTS AND ANALYSIS 

From the collected data, following analysis and results was synthesized. The chapter is 

divided into three sections, where the first two sections answer the RQs in a 

chronological order: 

Critical barriers to knowledge sharing, which addresses RQ1: What critical barriers for 

knowledge sharing exist between forest landowners and forest companies within the 

Swedish forest industry? 

How ICT may be used to mitigate barriers for knowledge sharing, which addresses 

RQ2: In what way may ICT be used to mitigate barriers for knowledge sharing 

between individual forest landowners and forest companies? 

Lastly, the framework developed in this study is presented. The framework explains 

how critical barriers to knowledge sharing between a sole proprietorship and an 

organization can be categorized depending on whether actors agree that the barrier 

exist or not and the ability of ICT to mitigate barrier effects. 

4.1 Critical Barriers to Knowledge Sharing 

To identify critical barriers to knowledge sharing, the collected data is analyzed from 

both the perspective of individual forest landowners and forest companies. Table 9 

illustrates a compilation of critical barriers for knowledge sharing in the Swedish forest 

industry, identified in this research. The last category, Inter-organizational barriers to 

knowledge sharing complement existing theory (Riege, 2005; Ipe, 2003; Hendriks, 

1999) by adding a new dimension. Inter-organizational barriers to knowledge sharing 

comprise barriers firms must consider when sharing knowledge across organizational 

boundaries. 
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Table 8 - Critical barriers to knowledge sharing between individual forest landowners and forest companies, analyzed and 
identified in this research 

Category Critical barriers to knowledge sharing 
Forest 

companies 
Individual forest 

landowners 

Individual 

Differences in experience levels Ö  

Poor communication and social networking skills Ö Ö 

Lack of trust Ö Ö 

Organizational 

Non-supportive corporate structure and culture Ö  

Lack of motivation and recognition system Ö Ö 

Shortage of formal and informal spaces to share knowledge  Ö 

Technology 

Unrealistic expectations of what technology can do and cannot do  Ö 

Mismatch between need requirements and new IT systems Ö Ö 

Reluctance to use new IT systems Ö Ö 

Inter-
organizational 

Differences in knowledge levels Ö Ö 

Non-supportive industry culture Ö  

Difference in digital maturity Ö Ö 

Lack of consistency between goals and values Ö Ö 

Table 8 visualize whether forest companies and individual forest landowners agree that 

the barrier exist or not. For example, forest companies argue that Differences in 

experience levels is a barrier to knowledge sharing, whereas individual forest 

landowners do not. In the following sections, a more detailed explanation of the 

analysis is provided. Throughout the section, the interviewees opinions are paraphrased 

and cross-referred to the number they were assigned in section 3.2 Data Collection. 

Appendix II provides a complete summary of the thematic data analysis. 

4.1.1 Individual barriers to knowledge sharing 

Critical individual barriers to knowledge sharing according to forest companies; 

Differences in experience levels, poor communication and social networking skills and 

lack of trust. 

Existing literature regarding knowledge sharing barriers emphasize that factors such as 

age, gender, education and level of experience affect knowledge sharing between 

individuals (Riege, 2005). When exploring critical barriers for knowledge sharing in 

the Swedish forest industry, differences in experience levels and education are 
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noteworthy. This is because employees at forest companies usually have an academic 

degree in forest management and work daily with forest (2, 4). In addition, respondents 

argue that many forest landowners lack a natural connection to the forest as they have 

not grown up or lived closed to their forest property (8). This shift place great demand 

on forest companies to educate and advice forest landowners about forest management 

and explain the underlying implications of a specific behavior, such as what happens if 

you do not harvest (11). Moreover, due to the urbanization and the transfer of forest 

property to the younger generation, this might be an even bigger issue in the future. 

Poor communication and social networking skills are also factors hindering knowledge 

sharing (Riege, 2005; Hendriks, 1999). Today, forest companies use advanced academic 

terms that forest owners do not understand, which leads to misunderstandings (11). For 

example, “we need to simplify what we offer and try to be less technical when we 

communicate with forest landowners” (7). An issue related to poor communication and 

social networking skills are lack of understanding what forest landowners value and 

what goals they have with their forest ownership (5, 8, 10, 11). 

Most people are unlikely to share knowledge with others without the feeling of trust 

(Riege, 2005). Respondents argue that a threshold to overcome is the act of balancing 

being an advisor or expert (8, 11). They state that they must change attitude towards 

having the role as experts and instead act as a guide or counselor for forest landowners 

(11). For example, one respondent said, “forest landowners sometimes feel inferior 

when we act as experts, instead we must listen to their specific needs, otherwise they 

will lose confidence and trust in us” (3). 

Critical individual barriers to knowledge sharing according to individual forest 

landowners; Poor communication and social networking skills and lack of trust 

Forest landowners argue that forest companies do not listen to their requirements and 

often communicate wrong knowledge (12). Instead of communicating individualized 

knowledge that is relevant for the specific forest landowner, such as information about 
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their forest property or the market situation, forest companies share generalized 

knowledge about forest management (15, 17). Consequently, many forest landowners 

acquire knowledge from neutral sources, such as webpages, instead of contacting their 

forest company. 

Poor communication and social networking skills are also closely related to trust, which 

is a critical barrier to knowledge sharing (12, 14). One respondent said that “I have 

been in contact with forest companies but they are not interested in helping me to be 

more productive in my forest, they only want to buy raw material and ignore forest 

maintenance” (12), whereas another respondent said that “I would say that timber 

buyers are, in general, only looking for raw material and do not care about helping us 

to be more productive in our forest” (15). These quotes indicate that lack of trust 

towards forest companies constitutes a barrier for knowledge sharing. 

4.1.2 Organizational barriers to knowledge sharing 

Critical organizational barriers to knowledge sharing according to forest companies; 

Non-supportive corporate structure and culture and lack of motivation and recognition 

system 

In terms of organizational barriers to knowledge sharing, a clear pattern in the data 

collection is that the organizational culture among forest companies is conservative and 

close-minded (1, 2, 4, 5, 6, 8, 11). One respondent said that “we are a traditional forest 

company with a long history. The general culture within the industry is very 

conservative and close-minded” (8). Similar quotes have been recognized throughout 

the data collection, which confirm the close-minded culture. 

In addition, respondents argue that many forest landowners are struggling with 

understanding the benefits of having a productive forest and lack motivation to 

participate in knowledge sharing activities (3, 4, 11). This might be because forest 

landowners have a crammed schedule and must balance their forest ownership with a 

full-time job, family and other activities. Subsequently, they lack time and motivation 
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to participate in knowledge sharing practices, such as seminars hosted by forest 

companies.  

Critical organizational barriers to knowledge sharing according to individual forest 

landowners; Lack of motivation and recognition system and shortage of formal and 

informal spaces to share knowledge 

Forest landowners experience that they lack motivation to share knowledge (12, 13, 14, 

18). This issue might be related to three factors. Firstly, more than 70 percent of all 

forest landowners have no loans on their forest property. Secondly, forest owners do 

not understand how they can benefit from sharing their expertise with forest companies 

and lastly, the long life-cycle of the forest. According to a respondent, it takes about 

50-100 years before you can visualize the results of proactive actions in the forest (15). 

The conclusion that can be drawn is that forest landowners in many cases are unlikely 

to share knowledge as they lack monetary incentives, do not understand the benefits of 

sharing their expertise and believes that forest companies will misuse their knowledge. 

Forest companies, on the other hand, have incentives for sharing knowledge and to 

educate individual forest landowners about forest management as they are dependent on 

the raw material forest owners possess. 

Furthermore, a barrier related to the decreased motivation is lack of formal and 

informal spaces to share knowledge. Several respondents point out that they miss spaces 

to communicate, share and acquire knowledge. For example, one respondent said, 

“you need to keep yourself updated about news and trends to understand the business 

and the market situation” (14) whereas another respondent argues that there is a 

demand for more open platforms to share and acquire knowledge (15). 

4.1.3 Technology barriers to knowledge sharing  

Critical technology barriers to knowledge sharing according to forest companies; 

Mismatch between need requirements and new IT systems and reluctance to use new 

IT systems 
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ICT has a central role in the emerging knowledge-based economy as it can reduce 

barriers for knowledge sharing and motivate employees to participate in knowledge 

sharing practices (Roberts, 2000; Muda & Yusof, 2015). However, new technology 

must fit with existing systems, stakeholders’ requirements and with the organizational 

culture, otherwise the technology itself can become a barrier. Representatives state that 

there is a mismatch between need requirements and IT systems (3, 7). Today, most 

forest companies offer a web-based IT solution where users can log-in to get an 

overview of their forest. Still, many forest landowners do not use the technology. For 

example, only 6000 forest landowners out of 50 000 use their application for 

smartphones and tablets (11). Moreover, they claim that the problem is related to the 

reluctance of using new IT systems (3, 6, 11). Which in turn, is correlated to the 

average age of forest owners is 62 years old and lack familiarization of new technology 

(7). One respondent stated that “most forest landowners have a smartphone today, but 

not all. Baby boomers are somewhat digital while the 30’s generation is not there yet” 

(5).  

From another perspective, the mismatch of need requirements and IT systems might be 

an issue forest companies must consider in the development of new technologies. 

When developing new IT systems, such as an application for smartphones, forest 

companies must identify forest landowners’ requirements and how new technology 

complement their existing techniques. Today, forest companies often lack an effective 

method for developing new IT systems. Instead of involving forest landowners in the 

development process and continuously update the need requirements, they collect need 

requirements, decide what to develop and then work on it until it is complete and 

ready to launch, comparable to a traditional waterfall development methodology (11). 

Existing literature emphasize that unfamiliarity of new technology can produce 

knowledge sharing barriers. Forest companies argue that there is a reluctance to use 

new IT systems among both employees and forest landowners. For example, one 

respondent states that new technology cannot replace face-to-face contact (5). Thereby, 



33 

 

forest companies must convince forest owners that new technology can be used as a 

facilitator for managing their forest (6). 

Critical technology barriers to knowledge sharing according to individual forest 

landowners; Mismatch between need requirements and new IT systems, reluctance to 

use new IT systems and unrealistic expectations of what technology can do and cannot 

do. 

In general, forest landowners are positive to new technology and state that it helps 

them to get an overview of their forest (12, 14, 17). However, they also argue that new 

technology must be easy to use and complement existing tools and techniques, 

otherwise it is worthless. One respondent said that “I can imagine that the older 

generation of forest landowners are struggling with new technology” (18). The barrier 

is therefore correlated to lack of familiarization, education and demonstration of new 

IT systems. 

Few respondents literally argue that technology creates barriers for knowledge sharing. 

However, when analyzing the data collection, it becomes clear that many respondents 

do not understand the real potential of ICT. For instance, on the question “what is 

your attitude towards new technology?” one of the respondents answered, “the 

technology does not really help me to manage my forest, but I think it is elegant” (12). 

Similarly, another respondent stated that new technology must complement existing 

techniques, otherwise it worthless. Moreover, they argue that experienced forest 

landowners do not need a digital tool for managing their forest as they already possess 

sufficient knowledge. This type of response appeared several times and indicates that 

general forest landowners misstate the role of technology and are confused about what 

technology should do, can do or cannot do. 

4.1.4 Inter-organizational barriers to knowledge sharing 

The following section differ from the others as it discusses inter-organizational barriers 

to knowledge sharing from the perspective of forest companies and individual forest 
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landowners simultaneously. This is because there is limited theory-driven research that 

focuses specifically on inter-organizational barriers to knowledge sharing between a sole 

proprietorship and an organization. 

Critical inter-organizational barriers to knowledge sharing according to forest 

companies and individual forest landowners; Differences in knowledge levels, non-

supportive industry culture, differences in digital maturity and lack of consistency 

between goals and values 

In comparison to differences in experience levels, age, gender and education identified 

by Riege (2005), differences in knowledge levels comprise that either the knowledge 

sender or knowledge recipient obtain considerable more knowledge than the other. 

When sharing knowledge across organizational boundaries, the knowledge sender must 

always take the receivers barriers into consideration. Today, forest companies usually 

have more knowledge about forest management in comparison to forest landowners (2, 

4). The is because forest landowners usually have full-time job alongside with their 

forest ownership and do not have an academic degree in forest management (4). The 

consequences of the barrier are that forest landowners feel that they are in a position as 

underdogs and are not willing to share and/or acquire knowledge (5, 14). 

The second barrier for inter-organizational knowledge sharing is the non-supportive 

industry culture. The culture determines the importance of knowledge sharing and 

represent the “spirit” in which organizations share and absorb what others know 

(Riege, 2005; Ipe, 2003). An extensive literature has been developed about corporate 

culture in the last decades and Gordon (1991) argues that the organizational culture is 

strongly influenced by the culture of the industry in which the company operates. 

Multiple respondents’ state that the industry culture is known for being conservative, 

close-minded and that actors keep knowledge to themselves so that no others can 

benefit from it (1, 2, 3, 5, 8, 11). One of the interviewees even argues that the industry 

culture is the main barrier for knowledge sharing (1). Consequently, the culture among 

forest companies and forest landowners get influenced by the non-supportive industry 
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culture. This makes the general culture of the forest industry a significant factor 

regarding barriers for knowledge sharing. 

Moreover, differences in digital maturity complicates knowledge sharing between forest 

landowners and forest companies. In general, forest landowners have a low digital 

maturity because of their high average age. Several forest owners state that they do not 

need technology for managing their forest. This is further approved when analyzing the 

user-rate of an application offered by a forest company. Only 6000 individual forest 

landowners, out of 50 000, use the application frequently (11). Still, they argue that this 

might shift in the future with technology improvements and when forest landowners 

are more used to technology. The result of the difference in digital maturity is that 

forest companies must understand how new technology is accepted and adopted by 

forest landowners. Forest landowners must perceive new technology as useful and easy, 

otherwise they will not use it. 

Finally, participating actors in a knowledge sharing practice must have consistency 

between goals and values. Forest companies lack an understanding about what forest 

landowners value and what goals they have with their forest ownership (5, 8, 10, 11). 

This result in that they share irrelevant knowledge to forest owners. In return, forest 

owners state that forest companies “do not listen to what they value in their forests” 

(12).   
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4.2 How ICT may be used to Mitigate Barriers for Knowledge Sharing 

In this chapter, the findings of how ICT may be used to mitigate barriers for 

knowledge sharing are presented. Table 9 includes an overview of how ICT may be 

used to mitigate critical barriers to knowledge sharing, recognized in this study. 

Table 9 - Overview of how ICT may be used to mitigate barriers for knowledge sharing according to individual forest 
landowners and forest companies 

Category How ICT may mitigate barriers for knowledge sharing 
Forest 

companies 
Individual forest 

landowners 

Individual 
Individualize knowledge sharing practices Ö  

Monitor, share and visualize data Ö Ö 

Organizational 
Increase transparency through two-way communication Ö  

Provide formal and informal spaces to share knowledge  Ö 

Technology 

Provide education and demonstration of new technology Ö  

Perceived ease of use and usefulness of the technology Ö Ö 

Increase frequency of communication Ö  

Inter-

organizational 

Individualize knowledge sharing practices Ö Ö 

Increase transparency through two-way communication Ö Ö 

Provide an interactive overview of the forest property  Ö 

The chapter is divided into four sub-sections where individual, organizational, 

technology and inter-organizational barriers is discussed separately. Appendix III 

provides a complete summary of the thematic data analysis. 

4.2.1 How ICT may be used to mitigate individual barriers to knowledge sharing 

The use of ICT to mitigate individual barriers for knowledge sharing according to 

forest companies: Individualize knowledge sharing practices, and monitor and share 

data 

Individualization will become an important factor when mitigating barriers for 

knowledge sharing between individual forest landowners and forest companies. Today, 

forest companies usually base their knowledge sharing practices on generalized historical 

data and share same information to all forest landowners. This results in a mismatch 

between what knowledge forest landowners are interested to acquire and what 
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knowledge forest companies share with them. However, one of the respondents said 

that technology can be utilized for collecting real-time data about forest landowners’ 

and find out what they value, their behavior and what goal they have with their forest 

ownership (8). By making use of new technology, forest companies can individualize 

their knowledge sharing practices and provide guidance that match the requirements of 

each individual forest owner. In return, forest landowners’ might be more willing to 

acquire and use the knowledge, as it concern their business and need requirements. A 

forest owner with a financial driving force, might for example be interested in 

knowledge such as if you top-dress this year, you earn 27 000 SEK in three years (8). 

By sharing such knowledge, forest companies will not only enhance knowledge sharing 

practices but also illuminate the benefits of a productive forest. 

Moreover, respondents from forest companies agree that ICTs may have the ability to 

monitor real-time data, but also share real-time data with forest landowners. One 

respondent claimed that “smart sensors will be able to facilitate information and 

knowledge sharing by describing in real time what is happening” (1). By offering real-

time data in combination with Web 2.0 solutions, forest landowners and forest 

companies can collaborate, interact and share content in a transparent two-way process. 

Consequently, the barriers of lack of trust, poor communication and social networking 

skills can be mitigated. 

The use of ICT to mitigate individual barriers for knowledge sharing according to 

individual forest landowners: Monitor, share and visualize data 

Similar to forest companies, individual forest landowners argue that lack of trust, poor 

communication and social networking skills are barriers for knowledge sharing. 

However, ICTs have the potential to mitigate these barriers by facilitating the 

knowledge sharing through the exchange of data. For instance, video clips and images 

can be shared across distance and time at a touch of a button. 
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Moreover, forest landowners demand additional formal and informal places to share 

knowledge with forest companies. One respondent argues that ICT can be used to 

share and acquire knowledge whenever it is needed (18). In general, forest landowners 

have a full-time job alongside their forest ownership and lack time to attend seminars 

about forest management. Thereby, forest companies can utilize ICT to provide 

livestreams or videos accessible when the forest landowner has time and is interested to 

acquire knowledge, instead of hosting traditional seminaries. ICT may also have an 

important role to mitigate the barrier lack of trust by providing real-time data and 

increase transparency. 

4.2.2 How ICT may be used to mitigate organizational barriers for knowledge sharing 

The use of ICT to mitigate organizational barriers for knowledge sharing according to 

forest companies: Increase transparency through two-way communication 

Forest landowners are today faced with unique issues and lack motivation to participate 

in knowledge sharing practices. By making use of instant communication channels, 

such as social media and instant messaging, forest companies can share real-time 

information, increase their visibility and clarify misunderstandings immediately. 

Respondents emphasize that forest landowners have shown noteworthy interest in their 

social media activities and the most well-liked posts include authentic information, 

know-how and tips and tricks about forest management (10). 

Consumers today, including forest landowners, are expecting an almost immediate 

reply to the issue they are facing. Many forest landowners are still a bit skeptical towards 

using new technology. However, this may change over time as ICT become more 

integrated and natural part of their daily life. New technology and social media might 

therefore act as a facilitator for forest companies to collect data and enrich their 

relationship with forest landowners and in turn, increase their motivation to share 

knowledge with them. 
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The use of ICT to mitigate organizational barriers for knowledge sharing according to 

individual forest landowners: Provide formal and informal spaces to share knowledge 

Forest landowners demand more formal and informal places to share knowledge. 

Several respondents request a platform, such a discussion forum, where they can discuss 

and share knowledge with forest companies and fellow forest owners (14, 15). The 

underlying driving force is to make the knowledge sharing process more liberal. Today, 

forest companies are biased and mainly share knowledge that is profitable for them. 

Thus, an open platform or discussion forum where users can collaborate, share and 

acquire knowledge accessible to everyone is an interesting ICT-solution. 

4.2.3 How ICT may be used to mitigate technology barriers for knowledge sharing 

The use of ICT to mitigate technology barriers for knowledge sharing according to 

forest companies: Provide education and demonstration of new technology, perceived 

ease of use and usefulness of the technology and increase frequency of communication 

In general, forest companies have a positive attitude towards technology, compared to 

individual forest landowners. This is because forest companies are in greater need of an 

efficient industry. However, the difference in attitude creates barriers for knowledge 

sharing. When analyzing the data collection, forest landowners have a reluctance to use 

new technology. The reason for this is because they are struggling with understanding 

the benefits it brings about and how it complements existing tools and techniques. Such 

technology barriers are difficult to mitigate by ICT since it is a technology itself. 

However, the respondents argue that forest companies have provide more education 

and demonstration of new technology. 

One of the respondents claimed that “if we launch a new technology, such as an 

application, forest landowners need to be motivated and have incentives to use it - it 

takes two to tango" (7). This quote indicates the importance of utilizing the 

Technology Acceptance Model in the development of new ICTs. Forest companies 

must identify factors influencing an individual’s intention to use the new technology or 
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not. The intention to use a new technology is dependent on perceived ease of use and 

perceived usefulness. 

Moreover, a barrier that has been discussed related to knowledge sharing through 

technology is face-to-face contact. Several respondents argue that forest landowners 

prefer face-to-face contact when doing business, regardless technology features (6). 

However, even though ICT does not have the ability to completely replace face-to-

face contact, it still has the potential to increase the frequency of communication and 

shared knowledge. Moreover, Roberts (2000) argue that those who has early 

experience of using electronic communication may be able to utilize ICT as an 

effective substitute for face-to-face contact more instinctively than those whose 

experience of ICT in adult life. 

The use of ICT to mitigate technology barriers for knowledge sharing according to 

individual forest landowners: Perceived ease of use and usefulness of the technology 

Although forest companies seem to have a more optimistic attitude towards ICT, forest 

landowners are still concerned about technology. They state that the new technology 

must be easy to use and complement existing tools, otherwise it is worthless. To 

mitigate technology barriers, forest companies must provide ICTs that match and fulfill 

forest landowners need requirements. To make this viable, forest companies must 

develop their ICTs with an iterative approach, instead of trying to deliver a new ICT 

all at once (11). The problem with using a traditional waterfall model when developing 

new IT-systems is that the requirements must be well known and the technology 

understood, which is not the case in the Swedish forest industry. Thereby, the 

recommendation for forest companies is to adopt an agile software development 

methodology and allow forest landowners to interact and be involved in the 

development process. This may result in increased need and expectation fulfillment of 

new IT-systems. In turn, also mitigate the reluctance to use new IT systems as the user 

is more familiar with the technology. 
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4.2.4 How ICT may be used to mitigate inter-organizational barriers for knowledge 

sharing 

Similar to section 4.1.4 Inter-organizational barriers to knowledge sharing, the 

following section will discuss in what way ICT may be used to mitigate inter-

organizational barriers to knowledge sharing from the perspective of forest companies 

and forest landowners simultaneously. The reason for this, is the lack of research that 

specifically focus on the role of ICT to facilitate inter-organizational knowledge sharing 

between a sole proprietorship and an organization. 

The use of ICT to mitigate inter-organizational barriers for knowledge sharing 

according to forest companies and individual forest landowners: Individualize 

knowledge sharing practices, increase transparency through two-way communication 

and provide an interactive overview of the forest property 

To mitigate the barrier of differences in knowledge levels, forest companies may utilize 

emerging ICTs to individualize their knowledge sharing practices to the specific forest 

landowner. With the rise of smart, connected products that combine hardware, sensors, 

data storage, microprocessors, software and connectivity, forest companies can collect 

individual data about forest landowners. As earlier discussed, forest landowners are a 

heterogeneous group of people with separate driving forces with their forest ownership. 

Thereby, forest companies must provide knowledge that the individual forest 

landowner is willing to acquire. For example, a forest landowner that believes the most 

important factor with its forest ownership is recreation is probably more interested in 

knowledge regarding disforest than knowledge about harvesting. Forest companies, on 

the other hand, are mainly concerned about the business aspect of the forest and wants 

to make as much profit as possible. So, by identifying forest landowners’ driving forces, 

forest companies can share the right knowledge and in the long run increase their 

bottom line, productivity in the forest and equalize the differences in knowledge levels. 

The overall goal is to create a win-win situation where the needs of forest landowners 
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are satisfied, increased forest productivity and to minimize the cost of convincing forest 

landowners to manage and harvest their forest. 

A consequence of differences in knowledge levels is that forest landowners may 

consider themselves as “underdogs” and therefore lack motivation to share and acquire 

knowledge. To mitigate this barrier, forest landowners suggest that forest companies 

should make use of new IT solutions and communication channels. For example, a 

forum or platform where they can discuss more impartially would be preferable (3, 10). 

Furthermore, an important finding is that forest companies must take the role as guides, 

instead of experts when participating in knowledge sharing practices, such as a forum. 

Forest company respondents also argue that differences in knowledge levels can be 

mitigated through ICT by offering knowledge sharing practices available across time 

and space. Due to the urbanization and the fact that most forest landowners usually 

have a full-time job beside their forest ownership, forest companies must utilize new 

ICT solutions where they can educate and interact with forest landowners. For 

instance, one respondent highlight that illustrative videos, pictures and livestreams are 

effective medias to use (10). However, factors that must be taken into consideration 

when utilizing such technologies are the differences in digital maturity and how new 

technology fit with the normal “way of doing things”. 

Forest landowners claim that ICT may be used to mitigate barrier to knowledge sharing 

by providing an illustrative and detailed overview of their forest property. Several 

respondents argue that ICT is a useful tool to mitigate differences in knowledge levels 

(11, 13, 15, 17). For example, a digital forestry plan help forest owners to get an 

overview of their forest, plan efforts in the forest and reduce the risk of not doing 

necessary actions. Thus, a digital forestry plan facilitates the decision-making process 

and enable forest owners to base their actions on analytics instead of intuition. 

Moreover, the digital forestry plan may assist forest owners to easily plan their actions 

according to their values, goals and finance. Consequently, they do not solely have to 
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rely on forest companies when making efforts in their forest as they have an increased 

level of knowledge. 

4.3 An emergent framework for barrier classification 

The analysis resulted in an emergent framework for categorizing critical barriers to 

knowledge sharing. The framework is still in the development phase, thus defined as 

emergent. The researchers’ anticipation is that future research will confirm and further 

developed the frameworks practicality and applicability. However, the framework is 

formed by two axis: Level of barrier agreement and ICTs ability to mitigate barrier 

effects, illustrated in Figure 5. Level of barrier agreement comprises whether the barrier 

is considered critical by both the knowledge sender and the knowledge recipient. 

Ability to mitigate barrier effects represent the degree to which ICT can be used to 

mitigate the barrier. The foundation of the framework is shaped by previous theory 

within knowledge management, empirical data and by answering the research 

questions. The result of using the framework is that organizations and managers easier 

can visualize and prioritize which barriers to mitigate. 

 
Figure 5 - Framework for categorizing barriers to knowledge sharing depending on level of consensus and the ability of ICT 
to mitigate barrier effects. 
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Barriers categorized in the top-right corner of the framework, entitled Low-hanging 

fruit, represent barriers where actors mutually agree that the barrier is critical and that 

several ICTs exist to mitigate the barrier. The barrier, mismatch between need 

requirements and new IT systems, identified in this study is an example of a barrier that 

both individual forest landowners and forest companies argue are critical. They also 

argue that numerous ICT solutions exist to mitigate the barrier. Subsequently, the 

barrier is relatively easy to mitigate. On the contrary, the barrier differences in 

experience levels is considerable more complicated. Forest owners and forest companies 

do not mutually view the barrier as critical and have a vague attitude towards how ICT 

can be used to mitigate the barrier. Thus, the barrier is categorized in the left corner of 

the framework, Tricky. Moreover, a barrier considered as Easier said than done is the 

non-supportive industry culture. Forest owners and forest companies mutually agree 

that the industry culture hinder knowledge sharing, but believe that few ICTs can be 

used to mitigate the barrier. Lastly, a barrier categorized as Hard-won is shortage of 

formal and informal spaces to share knowledge. Individual forest landowners state that 

they lack spaces to share knowledge, whereas forest companies do not even mention 

the barrier. This result in that the actors disagree whether the barrier is critical or not. 

Still, both forest owners and forest companies provide several examples of how ICT 

may be used to mitigate the barrier, such as a discussion forum or illustrative videos, 

pictures and livestreams.  
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5. DISCUSSION 

By interviewing individual forest landowners and forest companies in Sweden regarding 

knowledge sharing, we have identified the most critical individual, organizational, 

technology and inter-organizational barriers to knowledge sharing and investigated how 

ICT may be used to mitigate these barriers. The study complement existing theory by 

empirically investigating barriers to knowledge sharing between organizations in the 

Swedish forest industry. The outcome of answering the research questions is an 

emerging framework for barrier classification. 

5.1 Theoretical Contributions 

Our results explored prior knowledge management literature by empirically investigate 

barriers for knowledge sharing between sole proprietorships and organizations. Prior 

literature emphasizes that firms must collaborate across organizational boundaries and 

transform data and information into shared knowledge (Vacik et al., 2013). However, 

to successfully collaborate across organizational boundaries firms must consider 

individual, organizational and technological barriers to knowledge sharing (Ardichvili, 

Page, Wentling, 2003; Ipe, 2003; McDermott & O’Dell, 2001; Riege, 2005). In 

addition, scholars argue that more empirical research is required to verify whether 

factors influencing knowledge sharing in organizations apply across organizations and 

assess the impact of external knowledge sharing to come from stakeholders, such as 

customers and suppliers (Ipe, 2003; Lin, 2007; Riege, 2005). We used this prior 

research as a basis when exploring critical barriers to knowledge sharing between 

individual forest landowners and forest companies in Sweden and in what way ICT 

may be used to mitigate the barriers. 

Our findings underscore the importance of Riege’s (2005), Ipe’s (2003) and Hendriks 

(1999) findings regarding barriers for knowledge sharing and demonstrate that several of 

them are critical in the Swedish forest industry. However, in addition to previous 

research our study investigate knowledge sharing barriers from two perspectives, forest 
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landowners and forest companies, and accentuate that organizations also must consider 

differences in knowledge levels, non-supportive industry culture, differences in digital 

maturity and lack of consistency between goals and values when sharing knowledge 

across organizational boundaries. Our research thereby expands prior literature by 

contributing supplementary factors that hinder inter-organizational knowledge sharing, 

but also confirm that several factors influencing knowledge sharing in organizations 

apply when sharing knowledge between organizations as well. Moreover, our findings 

provide a deeper understanding of sharing knowledge with external stakeholders, such 

as customers and suppliers. By exploring knowledge sharing between forest landowners 

and forest companies, our study prove that suppliers represent a valuable source of 

knowledge. In our thesis, forest landowners represent a first-tier supplier and it 

therefore becomes important for forest companies to both share and acquire knowledge 

with them to remain the efficiency of their business and the entire industry. 

Lastly, by introducing an emerging framework for barrier classification, we made 

another valuable contribution to the academia. The framework was a result of our 

research questions and has been developed based on empirical data and prior literature 

regarding knowledge management and ICT. The emerging framework has been 

designed to classify barriers for knowledge sharing between organizations in any 

industry, however, the framework has only been verified and tested in the Swedish 

forest industry. 

5.2 Practical Contributions 

Forest companies and individual forest landowners need to collaborate and transform 

data and information into shared knowledge. However, a practical problem in the 

industry today is that forest companies and forest landowners have separate driving 

forces, which result in a mismatch of need requirements and incentives to share 

knowledge. Our study map critical barriers to knowledge sharing between forest 

companies and forest landowners and explain in what way ICT may be used to mitigate 

the barriers. To share knowledge, firms must recognize their internal barriers before 
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exploring barriers of others. Thereby, our findings result in valuable insights for forest 

companies and forest landowners as it provides an explanation of critical barriers to 

knowledge sharing from both perspectives and clarify how ICT may be used to 

mitigate the barriers.  

Furthermore, our study resulted in an emerging framework for barrier classification. 

The framework is useful for managers in forest companies to classify barriers for 

knowledge sharing, get a more holistic view of existing barriers and prioritize which 

barriers to mitigate. For example, in a short-term perspective it is preferable to mitigate 

barriers classified as “Low-hanging fruit”, whereas barriers classified as Tricky need a 

more thorough and long-term approach to be mitigated. 

Lastly, after completing this thesis, our final advices to mitigate barriers for knowledge 

sharing is to: (1) make use of ICTs to collect data about the specific forest landowner 

and individualize knowledge sharing practices. By doing so, forest companies can 

increase forest landowners’ motivation to participate in knowledge sharing practices and 

the overall productivity in the forest. In return, forest landowners get more 

personalized assistance in line with their individual goals and driving forces. In addition, 

forest companies must (2) focus on perceived ease of use and usefulness of new 

technology. New technologies must replace existing techniques and offer additional 

functionalities that meet the needs and requirements of forest landowners. 

Subsequently, they will increase the overall usage of new technologies. Finally, we 

recommend forest companies (3) to increase the overall transparency by making us of 

two-way communication, such as an open discussion forum, and act as a guide in the 

industry rather than an expert. By focusing on these three advices forest companies 

have a great opportunity to improve their knowledge sharing practices and build long-

term relationships with new and existing forest landowners. 
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5.3 Limitations and Further Research 

Although our findings provided several contributions to the knowledge management 

literature, the study has limitations that should be considered when interpreting the 

results. Firstly, our study has empirically explored critical barriers to knowledge sharing 

between sole proprietorships and organizations. Individual forest landowners represent 

the perspective of sole proprietorship and forest companies exemplify organizations. 

Thus, a noteworthy limitation is that individual forest landowners usually have a full-

time job beside their forest ownership. Consequently, their motivation and incentives 

to participate in knowledge sharing practices might probably be lower than individuals 

working full-time and are depended on the revenues from their business. Future 

research should thereby verify whether the results are applicable in other industries, 

sectors and contexts. 

Moreover, the framework provided in our research should be viewed as an emerging 

framework for barrier classification. The framework is developed on empirical evidence 

collected in the forest industry, in combination with existing theory in the fields of 

knowledge management and ICT. The existing framework is an exemplification of 

how it can be used, however, our suggestion for further research is to evaluate, verify 

and finalize the framework for different industries, organizations and business levels. 
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APPENDIX 

Appendix I - Interview guides 

Interview guide – Forest companies 
General questions 

- What is your position at the company?  
- For how long have you been working in the forest industry?  
- What are your primary working duties?  

Questions regarding the level of knowledge in the Swedish forest industry 

- Our general apprehension is that forest companies today possess more knowledge 
about forest management than forest owners. Is this correct? Please, develop your 
viewpoints.  

- If yes, is there something positive with forest companies possess more knowledge 
than forest owners?  

- Is there a risk that the level of knowledge about forest management decreases among 
future forest owners?  

- How do you work to increase forest owners' knowledge about forest management?  
- What knowledge do you believe is important to share with forest owners?  
- What knowledge are you interested to collect from forest owners?  
- What do you see as problematic in sharing knowledge with forest owners? 

Questions regarding organizational barriers for knowledge sharing 

- Do you have a strategy for managing knowledge within the company? If yes, how it 
is used and how do managers communicate the strategy?  

- How do you think the company's structure and culture affect the sharing of 
knowledge with forest owners?  

- Do you use any tools to collect and share knowledge? If so, what do you use and to 
what extent are they being used?  

Questions regarding technology barriers for inter-organizational knowledge sharing 

- What is your general attitude about new technology? How would you describe the 
company's general attitude towards new technology?  

- Do you use any technology/software to share knowledge with forest owners today? 
If yes, what technology do you use and to what extent is the technology used?  

- What are the challenges with making use of new technology when it comes to 
sharing knowledge with forest owners? 

 



II 

 

Interview guide – Individual forest landowners 

General questions 

- Do you work full-time with your forest? 
- How much forest do you own? 
- How many years have you managed forest? 

Questions regarding individual and organizational knowledge sharing barriers 

- What is the goal of your forest ownership? 
o Have you communicated that to your forest company? 

- Do you believe that you have enough knowledge to manage your forest? 
o Where did you learn that knowledge? 
o Are you interested in new knowledge? 
o How do you search for new knowledge and how could it be simplified? 

- Do you consider that forest companies share enough knowledge to forest 
landowners? 

- Through what channels do they communicate knowledge today? 
- Do you have valuable knowledge to share with forest companies? 

Questions regarding technology barriers for knowledge sharing 

- What is your general attitude to new technology?  
- What do you think about the general attitude to new technology among other forest 

landowners? 
- What do you require from new technology? 
- Are you using any IT tool to manage your forest today? (Digital forest management 

plan etc.) 
o Can you see the potential of using it? 

- Have you been trained on how to use the technology? 
- Do you believe that you have enough knowledge to use the new technology? 
- What is your general attitude to share your forest management plan on a website so 

that forest companies can contact you when they are interested in buying your 
forest? 
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Appendix II - Data collection and thematic analysis for RQ1 

Theme: Individual barriers for knowledge sharing according to forest companies 

Resp. Quote Code Category 

4. "In relation to forest landowners, employees at forest company's usually have 
an academic education about forest management” 

Academic 
education and 
work daily 
with forest 

Differences in 
experience 
levels 

2. “We have more knowledge about forest management than forest landowners 
as we work daily with forestry, which means that we have the upper hand" 

11. "I would say that knowledge about forest management decreases among forest 
owners, which places greater demands on us to communicate it in other 
ways" 

Knowledge 
about forest 
management 
decreases 
among forest 
landowners  

8. “In general, the next generation of forest landowners have not grown up with 
the forest. Thus, the spontaneous connection to their forest is missing” 

11. "We use advanced concepts that forest owners do not understand, which lead 
to misunderstandings" 

Differences in 
language levels 

 

Poor 
communication 
and social 
networking 
skills 

 

 

7. "Sometimes we get very technical when communicating with forest owners" 

8. “In many cases, we share wrong knowledge to forest landowners. They are 
not interested in information regarding how we perform a task, instead they 
demand advices for their specific forest property” 

Share wrong 
information 

11. "A threshold to get over is the attitude towards that we have the role as 
experts with all knowledge, rather than a role as guides and counselor’s" 

Role as 
experts, rather 
than a role as 
guides 

 

Lack of trust 

 

8. “We have to balance the act of being a good advisor and a partner that only 
try to make as much money as possible” 

11. “We believe we have the role as experts in the industry. This something we 
must consider. Today, customers can make use of google before they contact 
us for example” 

7. "In the current situation, many forest landowners search for information by 
themselves through Google. This might lead to that they obtain wrong 
information" 

Afraid of 
communicating 
with forest 
companies 

3. 

 
"I believe that forest owners sometimes feel inferior and are afraid of taking 
decisions on their own. This leads to lose confidence and trust to forestry 
companies" 
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Theme: Organizational barriers for knowledge sharing according to forest companies 

Resp. Quote Code Category 

4. "Still, many forest owners learn how to manage their forest by their parents” Knowledge 
transfer 
between 
generations 

Non-
supportive 
corporate 
structure and 
culture 

 
6. "It is getting more and more joint property ownership, which means that the 

ownership structure is different and it is difficult to agree" 
Ownership 
structure 

6.  “It is difficult to introduce new knowledge when their knowledge has been 
transferred for generations” 

Lack of 
absorptive 
capacity 

8. “We are a traditional forest company with a long history. The culture is very 
conservative and close-minded” 

Conservative 

 

1. “Relationships and the traditional culture are the biggest barriers for 
knowledge sharing for sure” 

11. “A cultural barrier for forest landowners is to be more open and share 
information about their forest” 

2. “The industry is conservative and actors are not sharing knowledge. They are 
afraid of that others will benefit from the shared knowledge” 

5. “The culture of the industry is closed, old-fashioned and actors keep on their 
own knowledge” 

5. “Forest companies operate in the same way as they have done for years and 
forget to consider what forest owners actually want”   

4. “Forest landowners are struggling with understanding the benefits and 
consequences of harvesting and having a productive forest” 

Lack of 
understanding 
the benefits 

Lack of 
motivation 
and 
recognition 
systems 11. "A challenge for us is to motivate forest landowners to manage their forest and 

increase their understanding of our business" 
Motivation 

3. "Another challenge is that the general forest landowner is not interested in 
forest management. When we arrange seminaries, it is always the same forest 
owners that shows up” 

Interest 
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Theme: Technology barriers for knowledge sharing according to forest companies 

Resp. Quote Code Category 

6. “Even though technology is important, it is not creating strong relationships 
and involvement in the forest industry” 

IT cannot replace 
face-to-face 
contact 

Unrealistic 
expectations 
of what 
technology 
can do and 
cannot do 

3. “Forest owners find it difficult to value information they can access from 
new technology” 

Lack of 
understanding the 
benefits 

5. “Social media is based on fast actions which not is possible in large 
organizations as we have too many restrictions and so on” 

Wrong perception 
of IT systems 

11. “We have an application and only 6000 out of 50 000 forest landowners use 
the app frequently” 

Low user-rate Mismatch 
between need 
requirements 
and new IT 
systems 

 

11. “Another difficulty is that we work with IT projects until they are complete. 
This result in that when we are ready the solution might be outdated” 

Lack of effective 
IT development 
process 

3. “New technology has to be developed with forest landowner’s needs and 
requirements in mind” 

Need requirements 
and new IT 
systems 

7. “If we launch a new application, it must fit with forest landowners needs 
and requirements - it takes two to tango” 

4. “We must educate forest landowners about new technology. If you ask them 
to try the technology on their own, they often give up very fast. The reason 
for this might be that the technology is too complex or that they are lazy” 

Lack of education 
and demonstrating 
the benefits of the 
technology 

 

 

Reluctance to 
use new IT 
systems 

4. “We need communicate the benefits of the technology and reduce the 
threshold for forest landowners to use it” 

11. “Employees and forest landowners are not used with new technology. They 
are struggling with understanding the benefits in the long run” 

6. “The biggest difficulty is the age. We must educate forest landowners about 
new technology and have it should be used. However, the younger 
generation of forest landowners embrace and learn new technology very 
fast”  

8. “There is a reluctance to use new technology among mature employees 
within the company. Similarly, forest landowners are an old group of people 
with low interest in technology” 

Low digital 
maturity among 
forest landowners 

 

 

 

 

11. “The average forest landowners are 62, which I believe say something about 
the digital maturity” 

3. “Some forest landowners have neither a smartphone or a computer” 

5. “It is not unusual that you are about 60 years old when you get access to the 
forest. Baby boomers (40’s) are pretty digital while the 30’s generation is not 
there yet” 

10. “Today, most forest landowners have a smartphone but not all. Thus, we 
need to use both digital systems and traditional systems, such as paper and 
pen” 

2. “Technology provide unlimited possibilities but a problem is security and 
what data you can collect” 

Security regarding 
sharing and 
collecting data 

 
11. “I believe that the general perception of new technology among forest 

landowners are positive, but a factor that hinder knowledge sharing is 
security and what information they want to share” 

5. “A common reaction from timber buyers is; try to convince a forest 
landowner to start use a new technology when they have managing his or 
her forest in the same way in decades” 

Negative attitude 
towards IT 
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Theme: Inter-organizational barriers for knowledge sharing according to forest companies 

Resp. Quote Code Category 

4. "In relation to forest landowners, employees at forest company's usually have 
an academic education about forest management” 

Academic 
education and 
work daily with 
forest 

Differences in 
knowledge 
levels 

2. “We have more knowledge about forest management than forest 
landowners as we work daily with forestry, which means that we have the 
upper hand" 

11. "I would say that knowledge about forest management decreases among 
forest owners, which places greater demands on us to communicate it in 
other ways" 

Knowledge about 
forest management 
decreases among 
forest landowners  

8. “In general, the next generation of forest landowners have not grown up 
with the forest. Thus, the spontaneous connection to their forest is missing” 

8. “We are a traditional forest company with a long history. The culture is very 
conservative and close-minded” 

Conservative 
culture 

Non-
supportive 
industry 
culture 

 

1. “Relationships and the traditional culture are the biggest barriers for 
knowledge sharing for sure” 

2. “The industry is conservative and actors are not sharing knowledge. They 
are afraid of that others will benefit from the shared knowledge” 

5. “The culture of the industry is closed, old-fashioned and actors keep on 
their own knowledge” 

8. “There is a reluctance to use new technology among mature employees 
within the company. Similarly, forest landowners are an old group of people 
with low interest in technology” 

Low digital 
maturity among 
forest landowners 

Differences in 
digital 
maturity 

11. “The average forest landowners are 62, which I believe say something about 
the digital maturity” 

3. “Some forest landowners have neither a smartphone or a computer” 

5. “It is not unusual that you are about 60 years old when you get access to the 
forest. Baby boomers (40’s) are pretty digital while the 30’s generation is not 
there yet” 

10. “Today, most forest landowners have a smartphone but not all. Thus, we 
need to use both digital systems and traditional systems, such as paper and 
pen” 

5. "We do not know what they value and what goals they have with their 
forests, this is something we must improve" 

Lack of 
understanding what 
forest landowners 
value with their 
forest property 

Lack of 
consistency 
between goals 
and values 11. "We do not know what forest landowners value. I believe we need to be 

upright and ask them what they like and what information they are 
interested in” 

10. “Forest landowners value different aspects of their forest, not all are 
interested in the economic aspect. We have to understand what they value 
and what goal they have with their forest” 

8. “We lack information about what forest landowners’ value and what goals 
they have with their forest ownership. To provide advices, we need to 
know what they are interested in” 
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Theme: Individual barriers for knowledge sharing according to individual forest landowners 

Resp. Quote Code Category 

14. “I am struggling with understanding when to harvest. Today, I mainly use 
my gut feeling” 

Lack of knowledge Differences in 
knowledge 
levels 

15. “The level of knowledge about forest management vary among forest 
landowners” 

15. “Forest companies are bad at sharing knowledge about why you should 
act in a certain way” 

Share wrong 
information  

Poor 
communication 
and social 
networking 
skills 

14. “It is predicted that the demand for forest will increase in south of 
Sweden. Although, forestry companies do not communicate such 
information” 

14. “Forest companies do not provide information about the market. I would 
prefer if they gave us advice like, instead of harvesting this year, we 
recommend you harvest next year to increase your return on investment” 

17. “Sometimes during the harvesting process, forest companies place timber 
in places where they should not. To avoid that, better communication is 
needed” 

Miscommunication 

12. “They do not listen to what I value in my forest and are not cautions 
when they harvest” 

12. “I have been in contact with other forest companies but they are not 
interested in forest management, they only want to buy raw material and 
ignore forest maintenance” 

Operates in their 
own best 

Lack of trust 

15. “I would say that timber buyers are, in general, only looking for raw 
material and don’t care about helping us to be more productive in our 
forest” 

15. “Traditionally, forest companies have abused forest landowners” Lack of trust due 
to historical 
detriment 14. “An open marketplace would be great since we often are outnumbered in 

relation to forest companies” 
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Theme: Organizational barriers for knowledge sharing according to individual forest 
landowners 

Resp. Quote Code Category 

15. “It would be great if we had a discussion forum where we can discuss 
specific issues related to forest management” 

Forum for 
discussions 

Shortage of 
formal and 
informal 
spaces to share 14. “You need keep yourself updated (news, trends etc.) to understand the 

business and the situation in the market”  
Hard to find 
market related 
information 

13. “In the past, forest companies offered more events and seminars” Lack of events for 
knowledge sharing 

18. “Small forest landowners, like me, are in general not dependent on the 
income from the forest. For example, I have no loans on my property” 

Not dependent on 
revenues from 
their forest 

Lack of 
motivation 
and 
recognition 
systems 

 

15. “Many forest landowners today, have no loans on their property and are 
therefore not dependent on the revenues from their forest” 

13. “70 percent of all forest owners are debt-free, which means that they have 
low monetary incentives for harvesting” 

15. “In general, forest landowners have no loans on their forest property” 

12. “Forest companies do not pay enough” Forest companies 
must pay more for 
timber 13. “Forest companies have to pay more for timber” 

14. “It is difficult and time consuming to harvest, even if you are aware of that 
the forest get more productive and grows better” 

Difficult and time 
consuming to 
harvest 

13. “The life-cycle of the forest is very long, thereby it enables you to postpone 
the work” 

Hard to visualize 
the benefits of 
forest 
management 15. “It takes about 50-100 years before you can visualize the results of your 

actions in your forest, which make it hard to grasp and picture the benefits 
in the long run”  
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Theme: Technology barriers for knowledge sharing according to individual forest landowners 

Resp. Quote Code Category 

12. “I think most forest landowners understand the importance of new 
technology. Still, some landowners are very skeptical. Especially those who 
have been managing their forest for a long time. They don’t need a digital 
tool, it is enough with a traditional map for example” 

Difficulties with 
understanding 
how technology 
can facilitate 
forest 
management 

Mismatch 
between need 
requirements 
and new IT 
systems 

18. “I am used to new technology so for me it is not a problem. However, I can 
imagine that older forest landowners are struggling with the technology and 
prefer to meet timber buyers when they need help” 

Unfamiliarity 
with new 
technology 

Reluctance to 
use new IT 
systems 

 
14. “No one has educated me about how to use the new technology. Six months 

ago, I used pen and paper to get an overview of my forest and today I am 
using my tablet” 

13. “Today, I have a digital forest management plan. But since I don’t need it, I 
don’t spend time on it” 

13. “New technology is beneficial for forest landowners who are struggling with 
orientating themselves in their forest. For me, it is sufficient with a traditional 
map as I know my forest back to front” 

12. “The technology does not really help me with my forest management, but I 
think it is elegant” 
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Theme: Inter-organizational barriers for knowledge sharing according to individual forest 
landowners 

Resp. Quote Code Category 

14. “I am struggling with understanding when to harvest. Today, I mainly use 
my gut feeling” 

Lack of 
knowledge 

Differences in 
knowledge 
levels 

15. “The level of knowledge about forest management vary among forest 
landowners” 

18. “I am used to new technology so for me it is not a problem. However, I 
can imagine that older forest landowners are struggling with the 
technology and prefer to meet timber buyers when they need help” 

Low digital 
maturity among 
forest landowners 

Differences in 
digital maturity 

13. “New technology is beneficial for forest landowners who are struggling 
with orientating themselves in their forest. For me, it is sufficient with a 
traditional map as I know my forest back to front” 

12. “The technology does not really help me with my forest management, but 
I think it is elegant” 

14. “Forest companies do not provide information about the market. I would 
prefer if they gave us advice like, instead of harvesting this year, we 
recommend you harvest next year to increase your return on investment” 

Do not listen to 
what the specific 
landowner value 

Lack of 
consistency 
between goals 
and values 

12. “They do not listen to what I value in my forest and are not cautions when 
they harvest” 

12. “I have been in contact with other forest companies but they are not 
interested in forest management, they only want to buy raw material and 
ignore forest maintenance” 
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Appendix III - Data collection and thematic analysis for RQ2 

Theme: How ICT can be used to mitigate barriers for knowledge sharing according to forest 
companies 

Resp. Quote Code Category 

3. “A forum where forest landowners can discuss forest management etc. would 
be a good” 

Channels for 
communicating 

 

Inter-
organizational 

barriers 

10. “We think movies and pictures are a good way to illustrate information and 
knowledge to forest owners.” 

10. “We are looking at new IT-solutions, such as a platform/forum, for forest 
landowners who do not attend our traditional seminaries. 

10. “Many forest landowners have a crammed schedule and we need to offer new 
solutions where they can attend our training-courses whenever they have 
time. In general, we need solutions where we can interact more with forest 
landowners” 

6. “Forest landowners are afraid of using technology in the wrong way, even if 
it is impossible. Thus, we must provide education about how to use the 
technology. However, I think this will change in the coming years when 
people are more used to technology in general” 

Education and 
demonstration 

Technology 
barriers 

 

1. “Technology and knowledge services can be used to create attention and 
curiosity. For example, an interesting education or academy for forest 
management. Among our customers, we have seen an increasing interest of 
new technology” 

5. “New technology must fit with our existing business model, be launched at 
the right time and create a win-win situation for us and the user. In many 
cases, the technology is too complicated and anonymous” 

Ease of use  

7.  “If we launch a new technology, such as an application, forest landowners 
need to be motivated and have incentives to use it, otherwise they will not 
use it - it takes two to tango" 

2. “It is important to make the technology simple and flow-oriented” 

1. “Smart sensors will be able to facilitate information and knowledge sharing by 
describing in real time what is happening” 

Collect real-
time data and 
individualize 

Individual 

barriers 

 

5. “Real-time data where the customer can follow the process is an interesting 
solution” 

8. “In the past years, we have improved our IT-infrastructure. To handle the 
large amount of data that is possible to collect today you need a solid ERP 
system” 

8. “To provide guidance, we need to find out what forest landowners value and 
what goal they have with their forest. Technology can help us with collecting 
information about forest landowner’s behavior. At the same time, we need 
the be careful and not overstep the personal boundary” 

11. "We must focus on information that is specific for the individual forest 
landowner. Today we base our actions on historical data and traditions” 

5. “Employees need to understand and realize the benefits of communicating 
with social media, pictures, and videos. Social media is based on instant and 
fast communication; thus, we need to integrate it in our daily work. 

Understand the 
benefits Organizational 

barriers 
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Theme: How ICT can be used to mitigate barriers for knowledge sharing according to forest 
landowners 

Resp. Quote Code Category 

15. “A platform or forum where we can help each other and discuss topics 
related to forest management, instead of talking to biased forest companies” 

Discussion 
forum 

Organizational 
barriers 14. “It would be better if the forest owners created their own forum where they 

can discuss with unbiased people within the forest industry” 

15. “Forest companies should provide instructive movies about forest 
management” 

Communication 
and 
demonstration 

Inter-
organizational 

barriers 

15. “A digital plan for forest management is a useful tool to get an overview of 
the forest, what actions you should focus on and what you have to 
accomplish in the future” 

Increase 
knowledge 
about your forest 
property 

14. “New technology is very helpful when you need to get an overview of your 
forest. For example, when you planted your trees or when you need to 
harvest” 

12. “New technology is very beneficial for me as I get an overview of my forest, 
the market situation and advice on how to manage my forest” 

12. “I am looking forward to get my forest management plan digitalized. I think 
it will be very useful as it will help me to navigate in the forest, get an 
overview and explain what actions I should focus on” 

14. “I think a webpage where I can sell my forest would be beneficial and reduce 
the issue of that many forest landowners feel that they are in a position as 
underdogs” 

Platform 

18. “An example of a situation when an open platform is beneficial to use is 
when you have forest that is damaged or attacked by insects and you want to 
sell your forest or timber fast”  

15. “New technology must be customized for the specific forest landowner” Technology 
Acceptance 
Model 

Technology 
barriers 

15. “The forestry plan must be simpler to use. Today, I think it is easier to use 
my traditional one” 

14. “Back in the days, the forest management plan was updated every 10-15 
year. Today, with the rise of new technology, it is updated continuously” 

Provide instant 
information 

13. “The new generation of forest owners must rely more on digital forestry 
plans and similar technology because they may not live on the property” 

Reluctance to 
use new IT 
systems 

18. “The benefits of using technology is that you can reduce the barriers of time 
and space. For example, you get rid of office times and you can obtain 
information whenever you need it” 

Increased 
flexibility Individual 

barriers 

 


