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Abstract 

Theory suggests that IT-systems can be used in the promotion of learning within an 

organization. However, this area of research is in the current time of writing relatively 

unexplored. This paper focuses on double-loop learning, a concept introduced by Chris 

Argyris in the 1970s. It is argued that this type of learning is highly beneficial for the success 

and further development of an organization. The empirical material of this study has been 

gathered through a qualitative case study at the public authority, the Swedish Forest Agency. 

The findings of this study indicate that the IT-system could be used as a catalyst promoting 

double-loop learning. Factors enabling double-loop learning were identified at the 

organization and were used in distinguishing whether the organization experienced double-

loop learning through their IT-system, or not. As the paper aspires to answer to the theoretical 

gap, it acts as academical stepping-stone, equipping further researcher with contributory 

material to use in further research.  
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1. Introduction 
In this introductory section, background and previous research in the area are presented. 

The need for further research is thereafter motivated before the relevance and purpose of this 

paper is declared.  
 

1.1 Background 
 

“By three methods we may learn wisdom: first, by reflection, which is noblest; second, by 

imitation, which is easiest; and third by experience, which is the bitterest” (Confucius, 551-

479 BC) 

 

Learning is necessary in every organization and those who do not learn will repeat the same 

mistakes. Researchers have attempted conceptualizing learning in organizations for decades, 

though the learning processes of an organization is often defined as an organization’s 

aspiration to purposely initiate change (Myreteg, 2015). Chris Argyris (1976) contributed 

with his definition of learning as the detection and correction of errors, a process Argyris 

labels Single-Loop Learning. He further presents the idea of Double-Loop Learning. Double-

loop learning is based on the premise that it is essential to question underlying assumptions of 

every work process and routine, in order for the organization to evolve and develop further 

(Argyris, 1976). The additional learning and reflection of processes and operational routines 

results in comprehensive and necessary change of the organization’s business (Tomblin, 

2010). This type of learning is vital in every organization as it allows for a continuous 

development into a more successful organization. Learning is therefore argued to be a critical 

success factor (Myreteg, 2015). Despite the acknowledged importance of double-loop 

learning as a concept, the definition is abstract, causing limitations to its practical use 

(Lipshitz, 2000).   

 

Organizations are dependent on a system able to detect, diagnose and present solutions for 

errors in order to learn. A system of this kind needs input of information and knowledge to 

create understanding. (Argyris, 2004) The use of integrated information technology systems 

(IT-systems) has increased in organizations in the digital era, and have enabled for the 

handling of huge amounts of data in a way that was impossible before. From the processing 

of this information, organizations make decisions and implement these decisions depending 

on the results from the gathered information, and adapt future operations in the organization 
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accordingly (Levitt & March, 1988). Furthermore, IT-systems has the potential to increase 

learning, if used right, as it is a mean for promoting innovation and experimentation amongst 

participants in the organization (Hedberg & Jönsson, 1978).  

 

Enterprise Systems has emerged as an important IT-category within the organizational 

research arena. If implemented correctly, they promise great rewards in the form of increased 

performance (Davenport, 1998; Hitt et al., 2002). The most influential is the Enterprise 

Resource Planning (ERP) system (Cotteleer & Bendoly, 2006), an IT-software used as a 

managerial tool for strategic decision-making and it can be used for integrating a multitude of 

functions of the organization's business (Shehab et al., 2004). An efficient use of ERP-

systems, are suggested to increase productivity (Hitt, et al. 2002), and have positive effects on 

the organization’s operational performance (McAfee, 2002). The lucrative promises of the 

ERP implementation into a business, is the reason for its widespread popularity amongst 

organizations. 

                                                       

1.2. Problem Definition 

Previous work in the research field regarding ERP-systems and its relation to learning 

generally consists of two streams of research: 

1. How ERP-systems are implemented and how users learn to use it 

2. How ERP-systems can be utilized to assist learning  

(Myreteg, 2015; Robey et al, 2000). 

 

Shehab et al. (2004) presents a literature review of the first stream, how ERP-systems are 

implemented and how users learn to use it. All organizations have a variety of departmental 

information, which ERP integrates, and thus satisfies the organization’s need of a 

comprehensive and generic information system (Shehab et al., 2004). There is no given 

course of action to implement an ERP to a specific organization, as no organization is 

identical to another, rendering it a time-consuming and costly procedure. Extensive backing 

in research exists about the implementation and learning how to use it (Myreteg, 2015; 

Tomblin, 2010). 

                                                      

The second stream of research investigates how ERP-systems can be utilized to assist 

learning (Myreteg, 2015). In the literature review by Myreteg (2015), research on 

Organizational Learning from 18 articles is presented in the context of ERP systems. Her 
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study shows that only three of the articles studied the effects ERP-systems had on learning, 

whilst the remaining 15 sought to depict the implementation of ERP and how members learn 

to use it. Since only three of the 18 articles presented studied the relationship between ERP 

and learning, there is a research gap in the field of ERP as a support for learning. (Myreteg, 

2015) The need to fill this gap is consensual amongst additional researchers in the field. 

(Robey et al, 2000; Tomblin; 2010) 

                                                       

The focal point of learning is in the context of decision-making, as learning is a consequence 

of a decision made (Argyris, 2004). When an IT-system is used as a basis for making a 

decision, it is usually described as a decision support system, which in turn can be described 

as built-in knowledge used as a tool for implementing the decision perceived to be the most 

correct. ERP is argued to influence learning through its capabilities to support decision-

making (Tomblin, 2010, p.404).  It is therefore of relevance to investigate how other decision 

support systems influence learning, and specifically double-loop learning. This would 

provide backing for constructing methods that improve double-loop learning. 

 

Geographical Information Systems (GIS) are a collection of IT-systems used to support 

decision-making. The IT-systems are used to collect, process and analyze geographical data. 

The collected data can be used to support decision-making in a wide array of areas, ranging 

from urban planning to environmental surveillance (Lantmäteriet n.d). Since ERP-systems 

possess abilities to support learning through its decision support characteristics in the same 

way that GIS does, the systems have congruent learning support attributes, and can thus be 

analyzed from the same perspective in the context of learning.    

 

This study will investigate how double-loop learning is conducted in practice. As research 

suggests, IT-systems is a platform for several key factors regarding learning, which leads to 

the research question as follows:               

                  

1.2.1. Research Question                                                                           

How are organizations enabling double-loop learning through the use of IT-systems? 
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1.3. Purpose of Study 

The purpose of this paper is to examine how organizations utilize the existing IT-system in 

enabling extensive learning within the organization, i.e. double-loop learning. This paper 

seeks to contribute to the relatively unexplored stream of research of how IT-systems can be 

utilized to assist learning, and strives to answer to this theoretical gap. 

  

1.4. Relevance 

Double-loop learning is, as earlier mentioned, argued to be a critical success factor, necessary 

for all organizations in order to stay on top of their business. Pressure from a variety of 

internal and external factors impel the organization into making changes, both short- and 

long-term. As outlined earlier in the paper, the apprehension of double-loop learning as a 

concept is widely recognized in management theory. However, the research regarding 

double-loop learning and its effects is broad, and to some extent divergent. Even less concrete 

is the implementation and practical use of double-loop learning in the everyday business. The 

concept of double-loop learning is therefore urgently in need of a concretization in order to 

be applicable for organizations (Lipshitz, 2000). 

  
By illuminating this theoretical area of learning in organizations, the paper provides material 

of both practical and theoretical relevance. Organizations need to be aware of how to use IT-

systems as a tool for learning, and there is a need for a contribution to the theory behind it, in 

order for future research to dispute or concur with the findings. Robey et al. (2000) and 

Tomblin (2010) assent to the need for additional research within the stream. 
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2. Theory 
This section will present the relevant theories used in this paper. The theories are based on 

literature by a variety of authors and their work. The theories lay the groundwork for the 

analytical model used in the analysis of the findings of the study.  
 

2.1. Single-Loop Learning 

Single-loop learning is operational learning. It is the correction of the errors occurring in the 

activities the organization is conducting (Lewis, 2015). Organizations where single-loop 

learning is present are seen as adaptive since their main focus is to create incremental 

improvements to their existing products or services. The incremental changes nourish a 

predictable future strategy, and may inhibit extensive learning, as the incremental changes 

become organizational routines. (McGill et al., 1992) 

  
Single-loop learning is fueled by organizational knowledge, a reliable “what-to-do” 

knowledge, as well as an institutional reflex to respond with habitual behavior in everyday 

business activities (McElroy, 1999). Single-loop learning acts as a thermostat as described by 

Argyris: “... a thermostat is programmed to turn on if the temperature in the room is cold, or 

turn off the heat if the room becomes too hot.” (Argyris, 2002, p. 206). However, the 

thermostat in this case is lacking the ability to question the underlying assumption of when 

the temperature is considered to be too hot or too cold (Argyris, 2002). This lack of ability to 

question the underlying assumptions is a key characteristic of single-loop learning. A single-

loop learning response to a difficulty is to address it, but still ignore the fundamental problem 

causing it (Argyris, 1994). 

 

2.2. Double-Loop Learning 

Double-loop learning is the learning that takes place when errors are recognized and 

corrected by the questioning and challenging of the underlying assumptions. The nature of it 

should be seen as a cognitive process in comparison to the more practical process of single-

loop learning. If the thermostat, previously mentioned, would question “... why it is 

programmed to measure temperature, and then adjust the temperature itself.” (Argyris, 

2002, p.206), then it would be double-loop learning. Double-loop learning encourages a 

continuous experimentation of operations in order to constantly develop new ways of solving 

problems and conducting business (McGill, et al., 1992). It should be perceived as 
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identificational, interpretational and correctional learning that leads to organizational changes 

on a different scale than that of the single-loop learning. This process provides a capability 

for the organization to put the existing operational assumptions and standards in the spotlight 

of possible reframing (Lewis, 2015). 

  
Whilst an organization learn that there is an error from single-loop learning and seeks to 

correct it, it leaves the values and norms supporting the operation leading to the error 

unchanged (Blackman et al., 2004). Double-loop learning arises from exploration, not the 

acceptance, of a problem. Instead of trying to correct an error from what is known, double-

loop learning advocates the innovation of new knowledge that could prevent the error from 

happening in the first place. Double-loop learning would lead a member of an organization to 

create mental scenarios where the results and likely outcomes of an improved future would be 

considered, and promising ideas would be tested internally. New revelations might override 

the existing perceptions of what is efficient, and replace it with more suitable one (McElroy, 

1999). 

 

2.3. Factors that Promote Double-Loop Learning 

As previously mentioned, organizations need to question the underlying assumptions of their 

operation in order to achieve double-loop learning. Reflection is essential in this process and 

refers to when individuals explore their cognitive and emotional processes that lead them to 

action in a specific situation (Witherspoon, 2013). Reflection may lead to questioning, which 

may lead to the deconstruction and rebuilding of habitual behavior into new processes 

(Gosling & Mintzberg, 2003). 

 

Managers within organizations need to promote the following factors in order for the 

organization to fully reflect upon their organizations and the underlying assumptions: 

systemic thinking, personal efficacy, openness and two vital factors of creativity; personal 

flexibility and risk-taking. (McGill, et al. 1992) Support for these factors identified by 

McGill's (1992), can be found throughout theory regarding the promotion of learning e.g in 

Argyris (1994), Lipshitz et al (2002), and Leonard-Barton (1995).  

 

2.3.1. Systemic Thinking 

Firstly, the employees and managers of the organization are in need of a systemic thinking. A 

systemic thinking is the ability of employees and managers to understand the dynamic 
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relationship between different departments and organizational activities, by connecting 

different data, issues and actions. In short, to see the correlation between action and result. 

This provides them with the perception of the organization as an entity, rather than different 

detached parts. The mindset of the organization as interconnected by several departments is 

essential for collective reflection and learning. (McGill et al., 1992) The development of 

knowledge through experiencing the correlation between action and result is followed by the 

emergence of newly founded routines, and thus a vital part of learning (Barnett, n.d., as cited 

in Lipshitz et al. 2002). An organization can promote systemic thinking by managers 

illuminating the importance of the dynamic interrelationships of operational activities within 

the organization (McGill et al., 1992). 

  
2.3.2. Personal Efficacy 

Secondly, there is a need for personal efficacy amongst individuals in order for learning to 

flourish. Personal efficacy refers to an individual’s accurate sense of his or her own values 

and goals. An individual with a strong personal efficacy inhabits the notion that they are able 

to learn and should learn in order to affect their world. A strong personal efficacy leads to an 

individual being a proactive problem-solver. (McGill et al., 1992) The involvement of 

employees in the design process of new IT-systems may lead to an increased quality of the 

system. This is because they actively use the systems, and they are aware of the environment 

it is utilized within (Leonard-Barton, 1995, p.94). For employees and managers to develop a 

strong personal efficacy it is essential that feedback regarding their behavior is available. 

(McGill et al., 1992) During feedback, it is essential to illuminate that individuals not 

necessarily have to agree on whatever is discussed, as conflict can lead to creativity 

(Leonard-Barton, 1995, p.63). A feedback-loop regarding individuals’ behavior is therefore 

something that organizations need to promote to achieve the desired personal efficacy. 

(McGill et al., 1992) 

 

2.3.3. Openness 

Thirdly, organizations need to gather information and opinions from as many perspectives as 

possible in order to maximize the reflection and questioning of the underlying assumptions. 

Openness in the organization is essential for this to be possible. To create openness in the 

organization, the managers should disperse their need for control. By constructing work 

groups consisting of employees from different functions the organization can promote 

openness. Openness is also promoted by the publishing of information regarding operations 
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to every member of the organization. (McGill, et al., 1992) The published information has to 

be untempered and clear. Otherwise, decisions regarding future improvements and areas for 

developments cannot be made and the gains from double-loop learning cannot be acquired 

(Argyris, 1994).  

 

Organizational commitment amongst employees is essential in order for them to have the 

propensity to share knowledge with other employees and departments. Organizations 

therefore need to implement a mindset where all departments and every employee work for 

the joint benefit of themselves, their co-workers and the organization as a whole. (Lipshitz, et 

al., 2002) This will create a platform where individuals with different experiences and 

opinions gather and reflect over the operations of the organization. Additionally, it is of 

utmost importance to eliminate any mindset where the experiences and values of specialists 

and managers are considered to be superior to other members (McGill et al., 1992). 

 

2.3.4. Personal Flexibility and Risk-taking 

Finally, one of the main prerequisites for learning to result in a satisfactory development is 

creativity. Amabile defines creativity as “the production of novel and useful ideas in any 

domain” (Amabile, 1996, p.1155). Two aspects, which are important for the promotion of 

creativity is the participant's personal flexibility and their willingness to expose themselves to 

risks. Personal flexibility refers to the extent individuals are willing to experience and accept 

new behaviors, by reevaluating their own habits and routines. This is essential, as an 

alteration in behavior is evidence of the fact that learning is occurring in the organization.  

 

Risk-taking can be defined as to what extent an individual tends to take risks (McGill et al., 

1992). Risk-taking is essential in any market, since a riskless project yields no extensive 

learning (Leonard-Barton, 1995, p.15). However, individuals tend to avoid risk-taking due to 

a fear of failure (McGill et al., 1992) and it is therefore important for managers to promote 

risk-taking. Psychological safety is the mental state where employees and managers feel safe 

enough to make errors and ventilate their feelings. Psychological safety amongst employees 

is a prerequisite for reflection and creativity to flourish. A tolerance for error is imperative for 

employees to achieve this mental state of safety. Managers should emphasize that errors are 

perceived as opportunities for learning. (Lipshitz et al., 2002) Organizations can further 

promote personal flexibility by implementing cross-functional work teams where a state of 

psychological safety is present (McGill et al., 1992) 
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3. Method 
This section presents the choice of methods made prior to the study. Arguments for and 

against the choices of research methodology are thoroughly presented in order to reinforce 

the quality of the study. The section will conclude in an operationalization of the theory as 

well as arguments for the choice of literature and the concretization of its concepts. Finally, 

the analytical framework is presented as a finalization of the section. 
 

3.1. Research Design 

As Myreteg (2015) presents in her literature review, there exists two streams of research 

about the relationship between Organizational Learning and ERP systems: how ERP-systems 

are implemented and how users learn to use it, and how ERP-systems can be utilized to assist 

learning. As previously mentioned in the introduction section, there exists a gap in the 

research of the second stream, which indicates a need for additional research on the topic of 

using an IT-system as a tool for learning. The research conducted in this paper presents such 

a contribution to the field through a qualitative exploratory case study at the Swedish Forest 

Agency. As this study aspires to describe the relationship between IT-systems and double-

loop learning, it is appropriate to apply a qualitative research design. This, because it 

provides an in-depth understanding, and enables for the interpretation of the relationship. 

 

This study aspires to explore how a phenomenon is appearing in a certain setting, as 

distinguished from e.g. why it is appearing. Questions regarding how-phenomenon can be 

investigated through experiments, archival research and/or case studies. (Yin, 2014) 

Experiments are based on the fact that the behaviors of individuals within a certain context 

can be controlled. In an experiment, the phenomenon studied is purposely initiated in a given 

setting. A case study can be seen as the opposite of an experiment. In a case study, the 

boundaries between the phenomenon being studied, and the setting in which the phenomenon 

is studied, are not explicit. An archival research is the study of historical events, and therefore 

not appropriate since a present phenomenon were examined. (Yin, 2014) The research 

question in this paper investigates a phenomenon at an existing organization, and the optimal 

choice for this particular study should therefore be a case study.  

 

Case studies are subjects to critique due to their lacking in generalizability. However, the 

critique is often somewhat misplaced, as the critique is generally out of a statistical 

perspective. Statistical generalizability has stricter criteria, which highlights the limitations of 
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the generalizability in a case study (Walsham, 1995). The relationship studied in a case study 

is put into an actual and practical context, giving it an increased understanding as well as it is 

displaying underlying processes (Saunders, et al., 2012; Morris & Wood, 1991). A single 

case study enables for the observation of phenomenon few have explored as it provides the 

study with the observation and analysis of a unique situation. However, case studies can also 

be executed through multiple studies, which are to prefer as it provides the study with the 

ability of further generalization of the findings (Saunders et al., 2012). The research field that 

this study aims to contribute to is as previously mentioned relatively unexplored. Case studies 

in general can be a valuable source for new research questions (Saunders et al., 2012). The 

authors were aware of the lack of research on the topic and sought to investigate if the 

hypothetical phenomenon were existing in the organization of choice. The decision to 

conduct a single case study was also based on convenience, as time and accessibility were 

issues.  

  
Semi-structured interviews were conducted as it provided the interviewer with the possibility 

to ask additional questions and explore key areas of the study further. This ability is essential 

in a qualitative study since it opens up for the possibility for the interviewers to discover 

areas of significance that were unexplored prior to the study (Saunders et al., 2012). The 

respondents were comprehensively briefed about the subject beforehand to create a 

foundational understanding of the purpose of the study and were informed that controversial 

information would not be asked for. This to further mitigate any trust issues the respondent 

might experience. After the study, the interviews were transcribed and translated from 

Swedish to English.  

 

The methods used in this study are stated and examined to ensure transparency and increase 

reliability, with the ambition to be a subject for replicated future research. This study aspires 

to investigate how the Swedish Forest Agency utilizes GIS as a tool for double-loop learning. 

In order for this study to establish generalizability regarding IT-systems as a learning tool, 

additional studies at different organizations are required. Making the same assumptions 

regarding the equating of different IT-system on the basis of decision-making is a 

prerequisite for further studies. IT-systems differ to various extents in all organizations, so 

the characteristics of the systems have to be equal when conducting a study similar to this. 
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3.3. Choice of literature 

Double-loop learning is an abstract concept and the concept does not provide any explicit 

actions for organizations to conduct in practice. A systematic analysis of previous literature 

was therefore conducted in order to operationalize double-loop learning. Myreteg’s (2015) 

literature review provided an insightful overview of how IT-systems are connected to 

learning. As her comprehensive summary of the research of the field during the last decade 

was written recently with the purpose of showing an indication of a gap in research, it 

provided this study with relevance and actuality, beyond creating an understanding of IT-

systems relationship to learning. The conceptualization of double-loop learning by McGill et 

al. (1992) were applied in an attempt to link IT-systems to double-loop learning. McGill et al. 

(1992) provides an option for categorizing factors regarding learning and its promotion. The 

factors of McGills et al. (1992) provides a comprehensive, yet concrete assertion that is used 

to operationalize the theory of double-loop learning and its promotion into practical variables. 

  
The literature was mainly collected from the databases Business Source Premier as well as 

Web of Science, and the searches was based on the keywords: double-loop learning, ERP-

systems, IT-systems and Organizational Learning. In addition to databases, the study is based 

upon references in the works of acknowledged researchers in the field of Organizational 

Learning. Chris Argyris is seen as the founding father of the concept of single- and double-

loop learning and his work has been at the core of this paper. This has allowed for the 

narrowing down and operationalization of the otherwise broad concept of Organizational 

Learning. The literature has throughout the process been subject to critical review. Highly 

ranked journals have been cited in order to reassure the quality of the literature. The ranking 

of journals have been based upon the ABS Academic Journal Guide (2015).  

 

The conceptualization of the abstract concept of double-loop learning in this paper is as 

mentioned mainly based on the work of McGill et al. (1992). It is however important to keep 

in mind that the final conceptualization used is a result of the subjective perception of this 

papers authors. This will affect the analysis and discussion leading up to the conclusion in 

this paper. Another perception of the concept may result in a different conclusion. 

 

3.4. Choice of Organization 

The study object of this paper is The Swedish Forest Agency (SFA). SFA was a convenience 

sample as one of the authors had a contact at the organization, and the choice enabled for a 
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direct access to the unit in charge for the development of the GIS. This choice of sample was 

possible as the methodology of the study provides the feasibility to conduct the study at any 

organization using an IT system as a decision-support system.  

 

As SFA is a public organization acting in the public sector, their incitements differ from those 

of private organizations. Even though the study can be conducted at any organization, the 

choice between a private and public organization will have an impact on the result, as 

learning in these is not the same. Public organizations lack shareholder interest, are generally 

not profit-driven and does not strive for competitive advantages in the same manner as 

organizations in the private sector, which in turn affects in what areas the organization puts 

its focus. SFA does not need to consider competitors, as they are the official instance of 

which stakeholders of the forest turn to. Even though SFA does not need to consider 

maintaining a competitive advantage, they need to conduct in learning to maintain a 

continuous development and improvement of their operations to reach their objectives 

outlined in the forest policy (Swedish Forest Agency, n.d.). 

 

3.5. Choice of Respondents 

It is of importance that the sample of respondents in a study is properly selected in order for 

the result of the interviews to be relevant for the study (Kvale, Brinkmann, 2009). This was 

taken in consideration during the respondent selection process. The GIS Administration, 

accompanied by their GIS Support are in charge of the development of the GIS at the SFA. 

The GIS Administration and GIS Support make suitable samples of respondents since they 

possess knowledge regarding the use of GIS and its development. The knowledge is both 

technical as well as practical as the GIS Supports use GIS themselves in their work. In 

addition to the two groups, a user of the GIS and the Unit Manager of the unit responsible for 

the GIS is interviewed. A total of six individuals were interviewed. This sample provides the 

study with an array of perspectives as it consists of employees in different hierarchical 

positions as well as geographical positions.  
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Respondent Occupation Date & Length of 
Interview

Respondent A Deputy Unit Manager/GIS 
Specialist 
Unit of Geographic Information

4/12-2015 
80 minutes

Respondent B Forest Consultant/User of GIS 4/12-2015 
31 minutes

Respondent C GIS Support 4/12-2015 
37 minutes

Respondent D Head of GIS Administration/  
GIS Specialist

4/12-2015 
42 minutes

Respondent E IT Technician/GIS Support 7/12-2015 
34 minutes

Respondent F Unit Manager 
Unit of Geographic Information 

7/12-2015 
38 minutes

 Figure 1 – Table of Respondents  
 

The interviews were executed at SFAs Uppsala office during two days. One of the interviews 

was a face-to-face interview, whereas the other interviews were via video interviews at a 

computer at the Uppsala office. This was due to the fact that the respondents were located at 

different locations throughout Sweden, which was a choice, made during the respondent 

selection process to ensure varied geographical perspectives. Video interviews may be 

accompanied with some issues, the main one being the absence of personal contact, which 

can inhibit the trust the respondent is experiencing towards the interviewer. The trust can be 

further inhibited by a poor audio and video quality. A high sense of trust is important in an 

interview as it may lead to a more reliable response (Saunders et al., 2012). To ensure the 

establishing of trust, the style of interview was considerate and each interview began with a 

set of social questions. Furthermore, the audio and video quality was not an issue during the 

conducted interviews. 
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Definition Sample Questions

Systemic Thinking The understanding of the dynamic 
relationship between departments and 
their interactions with GIS.

- Would you say that GIS elevate the 
work at the Swedish Forest 
Agency?  

- What is the effect of having several 
perspectives from different 
departments in the development 
unit?

Personal Efficacy Individuals awareness of their own 
capability to proactively solve 
problems when interacting with GIS.

- If an error would occur while you 
are using GIS, how would you act?  

- To what extent would you say you 
are involved in the development of 
GIS?

Openness Individuals are able to contribute 
with opinions regarding their 
interactions with GIS.

- How aware are other members 
within the Swedish Forest Agency 
of the work of the development 
unit?  

- Are other members of the Swedish 
Forest Agency contributing with 
suggestions for future 
development?

Personal Flexibility and  
Risk-taking

Individuals are experiencing a 
personal flexibility and tends to be 
willing to expose themselves to risk 
when using and developing GIS.

- Have you ever purposely avoided 
to express your opinion regarding 
the development? 

- What is your opinions regarding 
change in your work tasks due to a 
new update?

3.6. Operationalization 
	

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 – Analytical Framework  
 

This study is investigating the relationship between GIS and double-loop learning. The field 

of research this study aspires to contribute to, is as previously mentioned, limited. Double-

loop learning is a widely known concept, but it is of an abstract character. A 

conceptualization of double-loop learning is needed to investigate how it is appearing in an 

organization. 

 

In the previous theoretical section, a separation was made between single- and double-loop 

learning. This to establish an understanding of the meaning of this particular type of learning. 

Subsequently, it was presented how double-loop learning can be promoted within 

organizations. It is essential to translate the term double-loop learning and its components 

into tangible processes that can be identified at the object of study. The following factors 

enabling double-loop learning, systemic thinking, personal efficacy, openness and personal 

flexibility & risk-taking, will be operationalized and concretized into questions:  

 

Systemic Thinking refers to the extent individuals in the organization understand the dynamic 

relationships between different departments and how they interact with GIS. This definition 
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has been concretized as questions such as: Specifically for whom does GIS assist in their 

work? If so, how? What is the effect of having several perspectives from different 

departments in the development unit? 

 

Personal Efficacy refers to the extent individuals are aware of their own capability to 

proactively solve problems when interacting with GIS. This definition has been concretized 

to the questions such as: If an error would occur while you are using GIS, how would you 

act? To what extent would you say you are involved in the development of GIS?  
 

Openness refers to the extent individuals in organizations are able to contribute with opinions 

regarding their interactions with GIS. This definition has been concretized to the questions 

such as:  How aware are other members within the Swedish Forest Agency of the work of 

GGS? Are other members of the Swedish Forest Agency contributing with suggestions for 

future development?  
  
Personal flexibility and Risk-taking refers to the extent individuals in organizations are 

experiencing a willingness to new tasks and behaviours, and are willing to expose themselves 

to risk when using and/or developing GIS. This definition has been concretized to the 

questions such as: Have you ever purposely avoided to express your opinion regarding the 

development? What is your opinion regarding a change in your work tasks due to a new 

update? 

 

The factors have been selected because they have been identified by McGill et al. (1992) as 

important for double-loop learning to occur, which has further been supported by additional 

researchers. For this paper to remain comprehensive, it is important to include all the 

identified factors. By not excluding any of the factors, this paper leaves room for the 

contribution of more specific research in the future, where one or two factors, as well as 

factors other than these, could be investigated thoroughly.  
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4. Background for the Case Study 
Below follows a constructive description of the object of study to give the reader a greater 

understanding of its operation and the organization as a whole. This can be seen as a 

supportive introduction part for the following section where the findings of the study are 

presented. 

 

4.1 The Swedish Forest Agency 

The forest in Sweden is regarded a valuable resource from a variety of perspectives. It is 

imperative to preserve the country’s biological diversity whilst cater to the needs of forest 

owners. The Swedish Forest Agency (SFA) is the national authority responsible for this forest 

policy, and the balancing of both productional as well as environmental interests. (Swedish 

Forest Agency, n.d) 
 

Being responsible for land and geographical demarcation, SFA conduct their work through 

the use of geographical information systems (GIS). The tasks of SFA include supervision and 

the ensuring that forestry complies with laws and regulations, by consultancy to forest 

owners. GIS is used in all tasks, ranging from statistical data to the mentioned consultancy. 

To ensure an efficient use of GIS, the top management at SFA initiated the creation of a 

function to support the users, at the present moment called General Geographic Support 

(GGS).  

 

4.2 General Geographic Support 

The GGS was initiated on the premise that work tasks should be done more efficiently and by 

fewer individuals with greater competence. GGS is distinguished through three different 

parts: programs used in tools, information within the programs and roles used to support the 

users. These roles appear in either an administrative role or a more hands on, strictly 

supportive role. Those with the administrative role work in a group called GIS Administration 

and the strictly supportive roles work in a group called GIS Support, as described below. 

(Swedish Forest Agency, 2015) Inside the GIS Administration there are different roles and 

their work includes presenting information to the GIS Supports as well as analyzing and 

responding to inputs and feedback from them and the users. The GIS Administration meets 

with the GIS Support on a weekly basis to report current status and discuss progress and 

problems. There are two kinds of meetings, each taking place every other week: status report 
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meetings where everybody contributes with content, which is vital for continuous 

communication, and competence meetings where GIS Administration provide necessary 

knowledge to GIS Support, inspire them with possibilities about GIS as well as answering 

questions about issues they cannot solve.  

 

4.2.1 GIS Administration 

The members of the GIS Administration are specialists on GIS within the organization.  Their 

work consists of three different tasks, one of them being the administration and development 

of the programs used by the employees of the SFA. Another is being the administration of the 

information supply within the tools. The final task of the GIS administration is to coordinate 

and aid the 13 different GIS Supports in their work. The GIS Administration is the core of the 

development processes of GIS. They are the unit making improvements of content in the 

tools and applications used in practice, and also the unit that supply the users with the 

message of why and how the implementation is being made. They examine and try to find 

ways to increase competence and strive to create communication channels that mediate input 

from users so they know which areas to improve and what changes are needed. (Swedish 

Forest Agency, 2015) 

 

4.2.2 GIS Support 

The GIS Support consists of 13 different employees with expertise in the field of the specific 

GIS used within the organization. Their main work task is to aid the users in their daily work 

whenever problems and questions regarding their GIS usage arise. (Swedish Forest Agency, 

2015) Their role can be seen as ambassadorial, being placed on the different geographical 

offices to act as intermediaries facilitating the communication between the users and the GIS 

Administrators. This leads to the GIS Supports being the communication channel between the 

users and the GIS Administration. Through the GIS Supports, responses and opinions from 

the user's flow to the administrators that develops the system, and in turn the GIS Supports 

supply the users with knowledge regarding recent updates from the administrators. The role 

of the GIS Supports is thus to act as a two-way communication channel. (Respondent D)  
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5. Findings 
This section presents the findings of the conducted study. As mentioned in the method section, 

this was done through semi-constructed interviews with the chosen respondents at the 

Swedish Forest Agency. The findings try to answer to what extent the identified factors exists 

at the organization. 

 

5.1 Systemic Thinking 

To achieve double-loop learning in an organization, members need to have the ability to 

understand the causality between action and result. This includes seeing the organization as 

an entity, since it causes collective reflection and learning.   

 

GIS is beneficial in the visualization of data and processes, which is important when 

presenting causalities in the operation to managers, and thus facilitate decision-making. The 

unit manager believes that knowledge flow from the bottom to the top, and believes managers 

sometimes lack the ability to understand the benefits of using GIS. (Respondent F) Part of the 

unit manager’s work is to create an understanding for how GIS is used to achieve results. GIS 

equip members with knowledge of how to conduct the daily operation they are involved in, 

and acts as a guide function to help them with this understanding. GIS also support users in 

performing tasks they do not really know how to do, and to put data to use in another way. To 

efficiently use GIS, the GIS Supports located at the districts acts as ambassadors and coaches 

the users in their work processes. 

 

The user is not aware of every update that is occurring, but sometimes reads news about it on 

their intraweb. SFA uses this intraweb where news, ongoing events and work process of the 

organization is posted for all members to partake and get an understanding of what is going 

on. The user thinks it is of great importance that the GIS Administration gets different 

perspectives and thinks it is especially important that their improvements work in practice. 

She has knowledge of whom to turn to in the event of having a suggestion for development 

that she wants to see implemented. She does not agree with the idea that she has the ability to 

decide towards what direction GIS should be developed. (Respondent B) 

 

The effect of having a variety of perspectives in the development work of the GIS 

Administration is sometimes doing too much due to many different aspirations. Focusing on 

the right thing therefore becomes difficult. The unit manager believes this is solved through a 



	 19	

more structured method of development. The lack of consistency and structured work in the 

development process is an issue in the SFA. “We are inventing the wheel repeatedly, which 

sometimes works out and sometimes not.” (Respondent F)  

 

The formal systems for development suggestions are working poorly, but the more informal 

contact is good according to the unit manager. When it comes to contributing with 

suggestions for development, the responding user has the perception that all members in the 

organization can contribute, but in the same time does not think her department is partaking 

in this contribution. (Respondent B) Furthermore, there is a gap in what users ask for and 

what they actual need as it is not always the same thing, which demands additional 

reevaluation of a suggestion. (Respondent F) 

 

5.2 Personal Efficacy 

Personal efficacy is vital for double-loop learning to develop. By acknowledging that 

individuals need to learn to affect their world, they become proactive problem solvers.  When 

users of the GIS encounter a problem, some users try to solve it themselves (Respondent E), 

while others call the help desk for support (Respondent B; C). Those with the ambition to 

learn how to solve the problem themselves rather than just fix it quickly, are interested in the 

method used in the solution of the problem (Respondent C).  

 

Some choose not to attempt to solve the issue themselves because they feel uncomfortable 

with the process and want to carry on with their work tasks as soon as possible. “You have a 

box and within the box is your knowledge, and stepping outside of that box to create new 

knowledge and find new ways to work is difficult I believe, and you avoid doing it because of 

that.” (Respondent D). A threshold exists in the learning process as individuals lack the time 

to learn the underlying reason for it and have to solve it immediately. This will lead to 

solving it with existing knowledge instead of creating new, innovative ways towards the 

problem (Respondent D) 

 

The GIS Administration is in charge of the development of GIS.  Members of the group feel 

they are contributing to the process. (Respondent A; D) The GIS Support is aiding the 

development and contributing with suggestions (Respondent E). Some of them, on the other 

hand, act more as facilitators of new ideas rather than initiators because of their personality 

(Respondent C). Users contribute with suggestions, whereas others are not as interested. The 
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responding user is passive in the development of GIS due to a lack of interest. Even though 

an idea for improvement might appear, it is unlikely that she will act on that idea. She adds 

that her district generally is set in their way of working and that the interest of utilizing new 

tools is rather limited, even after encouragement and directives from their district manager 

(Respondent B). The unit manager on the other hand, believe the employees have a genuine 

interest in the development of new tools and that forest consultants often have high demands 

on updates (Respondent F). 

 

Conflicts are a reappearing phenomenon during the development of GIS. The reason for this 

may be that individuals want to navigate the development in a certain direction while others 

might not agree with this development (Respondent F). Other conflicts may arise due to 

aspiration to implement an update that might not function properly in the current IT 

environment (Respondent D) or might undermine the user-friendly interface of the tools. 

(Respondent A) A conflict often results in a compromise where they encounter the problem 

with a different approach (Respondent A).  

 

Two times a year, on the directive of the unit manager, the GIS Administration meet for an 

event called the HACK-days where they conduct in a workshop of creativity. The unit 

manager is sometimes participating in the workshop and even though his knowledge of 

technology behind GIS is limited, he contributes with new perspectives. “You get blind to 

new ideas. You spend too much time thinking through the perspectives of the tools and 

techniques firstly. Maybe you could turn it around, what is the problem we are trying to 

solve? Where do we want to go?” (Respondent A) The group has a collection of problems 

collected in a “problem bank” through daily operation. Members and users of GIS are unable 

to contribute directly to the problem bank and it is only GIS Administration that decide the 

content of the problem bank, and what problems to examine during the HACK-days. 

(Respondent A) 

 

The problems have not been dealt with due to a lack of time, as the continuous business 

demands the members’ full attention. “There is rarely days where you can take it easy and sit 

and think about solutions to problems.” (Respondent A) During these days the members sit 

down and think about the current GIS and try to figure out ways to solve the problems 

through the existing tools in the organization. (Respondent A)  For the HACK-days to be 

successful, it is essential for the participants to have an allowing attitude where innovations 
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are the focal point. The unit manager trusts the members of the GIS administration to 

contribute with innovative ideas. (Respondent F) 

 

5.3 Openness 

Openness is essential for the maximization of reflection, which may lead to increased double-

loop learning. According to the unit manager, knowledge about the GIS Administration and 

the GIS Support is spread throughout the organization. The reason for this is the amount of 

work they have spent on presenting themselves to the employees. However, the knowledge of 

how users can utilize and profit from the tools is limited. (Respondent F) The apprehension 

that the majority of employees have knowledge about the GIS Administration and the GIS 

Support is shared by the other respondents. However, the GIS Administration and Support 

agrees upon the fact that a group of individuals are unaware of the GGS and the benefits of its 

existence (Respondent A; C; D; E). The responding user is a Forest Consultant and uses GIS 

in her everyday work. She is aware of the existence of the group, but lacks knowledge of 

what they actually do (Respondent B). 

 

An important part of the development of the GIS is the input from users. Even though some 

department lacks the initiative to suggest improvements, as mentioned earlier (Respondent B; 

C) a flow of suggestions for future improvements exists. This flow has however decreased 

since the current system has been successfully adapted to the work of the Swedish Forest 

Agency (Respondent E). Another reason for the lack of suggestions is due to the fact that 

users are still in the process of learning how to utilize the current systems properly and have 

not yet encountered areas for improvement in their daily work (Respondent C).  

 

The authority of the different functions varies. A GIS Support perceives the opinions of 

members of the GIS Administration to be of more importance than that of the Support. She 

adds that this is legitimate as they are the specialists possessing the technological knowledge 

(Respondent C). The head of the GIS Administration is aware of the fact that his opinions are 

considered to be decisive due to his expertise in development work (Respondent D). The 

attitude in the development process on the other hand is prestigeless and allowing, 

(Respondent A) and GIS Supports are able to share their opinions, despite the authority of 

those in the GIS Administration (Respondent C; E). 
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Updates of the GIS are presented to the users through a set of channels. Some updates are 

delivered via mail, while others are posted on the intraweb (Respondent B). The news 

regarding updates of the GIS on the intraweb is not published on the front page. Instead, users 

have to navigate through a number of menus to find the news regarding the updates 

(Respondent A). When updates offer a wide set of new functions, the GIS Administration 

post an open live-walkthrough on Skype for their employees to watch, in order for them to 

learn. The interest for such walkthroughs are rather substantial since both Forest Consultants 

as well as individuals who rarely use the system participates. (Respondent A) In addition to 

the walkthrough, the GIS Support distributes the news to the users throughout the districts. 

(Respondent E; F)  

 

The GIS Administration lacks a proper channel to investigate the response from the users 

after an update, a fact the whole group is aware of. Few individuals tend to express their 

opinions during reviews due to the number of participants (Respondent D). The responses are 

only received through the GIS Support (Respondent A) and they claim that the response they 

attain is limited (Respondent C; E). One reason for the lack of investigation of the response 

may be because the recent updates have been relatively small (Respondent F). 

 

Due to changes in regulations, SFA had to make changes in their IT-system that limited its 

openness and its members’ access to all the data. This has led to some issues as the districts 

usually work independently and strives to do as much as they can themselves. This might be 

a part of the prevailing culture in the organization resulting in the districts not presenting 

problems and asking for assistance. (Respondent A) 

 

5.4 Personal Flexibility and Risk-taking 

For double-loop learning to flourish it is essential for managers and employees to be willing 

to take risks and be willing to experience new ways around work processes. Updates of the 

GIS are often accompanied with improvements that reduce the workload. It is therefore met 

with positive attitudes, and employees are willing to adapt their work processes to the new 

system. However, some elderly users who have worked at SFA for a long time are reluctant 

to embracing new systems. This is because they are set in their ways and do not want to 

change the way they work. (Respondent B)  
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A change in the members work processes due to an update would be seen as distracting as it 

would interrupt the daily work, especially if the user is not prepared and under time pressure 

from everyday work tasks. A GIS Support thinks it is a common opinion amongst members, 

but adds that it would be different if the member also were involved in the development 

process. (Respondent C) If members learn a system and it integrates it as habits, they might 

be reluctant to learn anew. The manager of GIS Administration admits he learned the danger 

of passionately developing too much, and not getting the same passionate response from 

users in practice. He says this could be avoided by testing the update on a few individuals 

beforehand, and study their response. (Respondent D) The unit manager perceives his co-

workers to long for change and that they even pursue change themselves sometimes 

(Respondent F). 

 

The GIS Administration is acknowledging the risks in the development of new GIS. One of 

the main risks is the acceptance of new systems amongst the users. It is of importance for the 

GIS Administration that the systems developed are easy to utilize. The GIS Administration 

therefore highly considers the user-friendliness of updates. The idea is that the tools should 

be self-explorative, those that are not, are too advanced. (Respondent A) The development 

process needs to be comfortable and orderly structured. “A healthy and functioning 

development method means that you think about these things.” (Respondent F) 
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6. Analysis 
This section thoroughly analyzes the findings from the case study. This is done through the 

use of the analytical framework presented in the method section. All factors in the analytical 

framework are presented under its own subsection. 
 

6.1 Systemic Thinking at the Swedish Forest Agency 

The ability to understand dynamic relationships and see what actions lead to what results, is 

essential for double-loop learning to occur in an organization, as it creates an understanding 

of the organization's interconnected processes, according to McGill et al (1992).  

 

GIS creates an understanding amongst managers of what operation leads to what result, as it 

enables for the visualization of data. This gives decision-making managers at SFA sufficient 

understanding of processes, and the ability to make informed decisions. The IT-system has 

the capacity to act as a decision support system, providing participants, and especially 

managers, at SFA with tools for thinking systemically. Existing correlations in the 

organizations is thus revealed to managers through the IT-system, making the forming of new 

routines more accurate. This is why the identification of correlations is vital when forming 

new routines, as proposed by Barnett (n.d., as cited in Lipshitz et al. 2002).  

 

Structure is necessary for a systematic way of working. The GIS Administration’s different 

aspirations pull the development at SFA in varied directions and to some extent lack a 

structured method for development with a unified focus. Difficulties arise in seeing how and 

to what extent the ongoing development process leads to what outcome. In the initial 

development process, the group does not fully know how the current update they are working 

on will be utilized and implemented in the system. This is further fueled by a stream of 

suggestions that lack substance because what users ask for and what they actually need is not 

always the same thing, as they lack understanding of the processes. This indicates an 

insufficient understanding of what updates leads to what desired results, and thus a lack in 

systemic thinking amongst both users and members of GGS. 

 

McGill et al (1992) argues that a systemic thinking is crucial for learning to occur. The fact 

that users at SFA do not fully understand the function how the GGS can be utilized to 

increase the efficiency and the quality of their result, witness of the lack of systemic thinking 

in the organization. The responding user is not aware of all updates occurring, and can thus 
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not see how it affects her work. On the other hand, the managers are utilizing the GIS as a 

decision support system and it thus triggers a systemic thinking in them. Systemic thinking is 

an ability amongst individuals and as found at SFA; the IT-system acts as a catalyst for 

enhancing this ability amongst the managers.  

 

6.2 Personal Efficacy at the Swedish Forest Agency 

Personal efficacy is an internal trait, and a longing that motivates an individual to take own 

initiatives, show an interest for development and new things, and to have an urge for the 

learning of new methods for problem solving. 

 

The interview with the user indicated that personal efficacy might be an issue at some 

districts within the SFA. The work routines and current workload are the focal point of users 

out in the field, as the sense of solving the problem quickly to return to the daily operation is 

greater than the ambition to try and solve the problem by themselves and learn how to solve it 

in the future. The users tend to solve problems with existing knowledge instead of creating 

new. This might be a result of lack of interest for development amongst some users at the 

districts, as found from the interviews. The fact that users are reluctant to create new 

knowledge limits double-loop learning.  

 

The unit manager on the other hand was certain that most of his employees were interested in 

development and change, and that some even push for change. The GGS affirm this view as 

they receive suggestions for further development from the districts. According to Leonard-

Barton (1995), this might lead to an increase in quality of the IT-system. 

 

Personality explains the difference in users interest of development. It plays a crucial role in 

what behavior the individual conduct in, whether that be initiating own ideas for 

development, or focusing strictly on the daily work. Some users do not see it as aligned with 

their personality to be innovative, and hence are passive in the development. 

 

The daily activities a member of SFA conduct in might be another factor that affects whether 

individuals are interested in the development of IT-systems or not. The farther a member is 

from the development processes, the greater is the lack of internal interest. The responding 

user’s absence of involvement in the development could be explained by her occupation, as 

she was a forest consultant. 
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The mentioned difference in the users’ interest and their cognition of what is expected and 

wanted from them, are not aligned with the perception of GSS that most employees are 

proactive, witnessing of a lack of feedback. Personal efficacy amongst the users of GIS at 

SFA may be inhibited by this lack of feedback, as feedback formed out of constructive 

conflicts lead to creativity and stronger personal efficacy amongst individuals, according to 

McGill et al (1992) and Leonard-Barton (1995). 

 

An indication of personal efficacy and initiative is the HACK-days where the GIS 

Administration meets to solve the problems that “pile up” during the operation, which they 

lack the time to resolve during the daily work. The main goal of the HACK-days is to spur 

creativity and look at issues from new perspectives. This is vital, as the work with the daily 

routines tend to focus on the technological capabilities of the IT-system, causing less focus 

on innovative ideas. During these meetings, the members conduct in a creative, “thinking 

outside the box” process where an exchange of expertise, visions and ambitions leads to the 

creation of new knowledge.  

 

The idea behind the HACK-days indicates an ambition and interest for the further 

development of the IT-system. Delegating time to deal with these untended problems is a 

sign that the managers value the additional learning of all occurring problems, and not just 

the ones regarding operational tasks. Every aspect that in some way can contribute is crucial 

to consider, even if it is unclear at first sight. This witnesses of proactivity amongst the 

members of the GIS Administration, which according to McGill et al (1992) is a sign of 

strong personal efficacy.  

 

The above-mentioned characteristics of SFA indicate that a strong personal efficacy is 

appearing; yet there are some aspects counteracting this trait amongst the employees at the 

SFA.  

 

6.3 Openness at the Swedish Forest Agency 

To ensure openness, organizations have to involve several individual perspectives to 

maximize reflection and enable double-loop learning, according to McGill et al (1992). 

Openness in the organization is essential for this to be possible. In an organization 

characterized by openness, a constant flow of development suggestions from employees and 
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managers exists. Employees of the SFA have a certain level of organizational commitment, 

which give them the will to share their knowledge throughout the SFA. The organizational 

commitment witnesses of a prevailing mindset where all units work for the joint benefit of 

the SFA. This mindset is necessary for members to have the propensity to share information 

with others, according to Lipshitz et al (2002).  

 

The GIS Administration had the perception that members of the SFA were aware of their 

work. However, the interview with the user indicated a gap between this perception and the 

actual knowledge regarding the GGS of the user.  The user was not aware of the group’s 

work and neither did she reflect upon it. A reason for this may be the lacking distribution of 

information regarding the GGS. The organization’s intraweb is the channel for providing 

information about the updates. Information regarding updates of the GIS is not published on 

the front page of the intraweb, making it troublesome for users to easily keep themselves up 

to date about new updates. The level of cognition regarding updates amongst users is an 

indicator of the level of openness. SFA might benefit from an increased cognition regarding 

the updates, and this will in turn further promote openness. 

 

The GIS Administration lack the proper means to examine the response from users after an 

update, as the GIS Support is their only communication channel for feedback from practice. 

No structural feedback is collected systematically directly from the users, and the GIS 

Administration will to some extent only receive feedback for an update if there is an issue 

with it. This leaves the GIS Administration with no further information about an implemented 

update that could provide useful insights for future improvements, leading to the limiting of 

double-loop learning. 

 

A factor vital for openness is according to McGill et al (1992) that of a prestigeless attitude 

where individuals feel secure enough to express themselves. Further, the opinions should not 

be valued based on role or expertise, as other employees proposedly can contribute to double-

loop learning as much as both specialists and managers. A positive atmosphere where 

everyone can contribute is what characterizes GGS meetings.  However, during discussions 

in GGS meetings, the specialists in the GIS Administration had the last say and had an 

unspoken authority. This was not questioned from the GIS Support as they agreed with their 

capability to make a correct decision. Additionally, users of GIS out in the districts perceive 

they also can contribute with suggestions to their GIS Support and that attitude is not an 
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issue. The fact that the unspoken authority is not questioned indicates the inhibiting of 

double-loop learning. 

 

Members out in the districts help each other out, and are to some extent avoiding presenting 

problems and asking for help from the GIS Administration in that way. The districts are used 

to working independently and an attitude amongst skilled members to do it their way, as they 

have always done, occurs. Working the way they had always done was possible before, but 

after changes in GIS, limitations arose in the IT system due to logistical reasons, and the 

districts had to go through GGS in order to e.g. access data needed. 

 

An openness of the IT-system and its use exists at SFA. The sheer fact that the organization 

has constructed the work groups in GGS, where the members have different skillsets, indicate 

a certain amount of openness. Yet, some aspects of the organization are limiting a potentially 

higher level of openness, which could increase the degree of double-loop learning in the 

organization. Tending and parrying for the limitations should be promoted in order for further 

learning. 

 

6.4 Personal Flexibility and Risk-taking at the Swedish Forest Agency 

Personal flexibility refers to the extent individuals are prone to use new methods and are 

comfortable in changes in their work. Risk-taking is to what level an individual is inclined to 

take risks. These are important as they according to Amabile (1996) promote creativity, 

which is a cornerstone of double-loop learning. A prerequisite for these to occur is 

psychological safety, which is a mental state where members e.g. feel comfortable in 

expressing possible discontent and dare to take risks. (Lipshitz et al., 2002)  

 

Regarding changes in the work, some updates of GIS disturbs users in the daily operation 

resulting in them expressing their discontent to their managers. The responding user said this 

was due to them not being properly prepared of the change. For the most part however, 

updates simplify the system, which makes the work easier for the users. These are mostly met 

with a positive response. The initial reluctancy amongst some users to embrace new updates 

indicates a low personal flexibility amongst them. This is a matter of personality as some 

users on the other hand embrace updates and have a genuine interest in them happening.  
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The low level of personal flexibility in some users results in a risk in the developing process 

of GIS, as the users may express resistance towards updates. Spending time and funds on the 

development of an update, which may not be appreciated nor even used in practice is a risk 

accompanied with the development process. The GIS Administration has to take this risk in 

consideration. Involving the users in the development process might amend this, as the users 

become a functional part of the changes and will bridge the gap between development and 

practice. 

 

As the GIS Administration amends for the risk of a failed implementation, due to a 

potentially reluctant reception, they limit their possibilities. As argued by Leonard-Barton 

(1995), a riskless project yields no extensive learning. If their main focus is user-friendliness 

they avoid implementing updates that are innovative and even important for the future of 

SFA due to this fact. Implemented functions that are not used in practice is however 

superfluous, which the GIS Administration is aware of, and acknowledge for in their work.  

  



	 30	

7. Discussion 
This section discusses key findings of the result and analysis in a broader perspective 

regarding double-loop learning. It discusses the possibilities of double-loop learning at 

organizations and further discusses implications of the complex concept. 
 

7.1 Possibilities for Double-Loop Learning 

The concept of double-loop learning is not a panacea. When studying and analyzing literature 

and previous research on the subject one easily get the impression that it is a one solution fix 

to all of an organization’s problems. Even so, the promotion and favorable conditions for 

double-loop learning are made up of a complex web of different factors and elements. Three 

out of the four factors used in the research of this study are personal traits. Only openness is 

an organizational characteristic. It is vital to understand that personal traits only are one part 

of this learning in the organization. Roles, structure, type of IT-system and culture are 

example of elements that affects whether members of organizations have the ability and are 

prone to double-loop learn or not. This paper has studied the promotion of double-loop 

learning through IT-systems, which naturally has resulted in studying the overall double-loop 

learning at an organizational level, as a distinguished component of Organizational Learning. 

 

Double-loop learning may be identified in all levels at an organization, but as found in this 

paper, not in all individuals as the element of role might be more decisive than the four 

identified factors. Roles of some users of the IT-system might not possess the need for 

analysis, which may result in lack of double-loop learning amongst them. Even though the 

four identified factors in this paper exists in the organization, double-loop learning might not 

be present. As the findings suggests, the users of the IT-system at SFA had such roles where 

the questioning of the work tasks were not essential. This is one example, but other elements 

might also have to be in place before the four identified factors can enable double-loop 

learning. This cannot be concluded from this paper and future, complementary research is 

required. 

  

Furthermore, the type of organization might be one element deciding to what extent the IT-

system enables double-loop learning. SFA is a public organization, which to mainly needs to 

deliver on the responsibilities the government has delegated, as well as meeting expectations 

from other stakeholders. A public organization should not be in need of developing a highly 
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innovative and competitive IT-system through double-loop learning, as long as the IT-system 

aids the organization in serving the purpose of its existence. Private organizations acting in a 

highly volatile and competitive market on the other hand are exposed to a greater risk, and 

are more directly affected by changes in their market regarding customers and competition. 

Private organizations are in need to constantly question underlying assumptions to maintain a 

competitive advantage, and the criticalness of their IT-system enabling double-loop learning 

is therefore much more apparent. 

 

7.2 Double-Loop Learning Through IT-Systems 

As the analysis indicates, factors that enable double-loop learning are present at SFA. 

However, this does not guarantee that the organization is conducting in a double-loop 

learning behavior through their IT-system, as several findings suggests a lack in the 

promotion of double-loop learning. 

 

The idea behind the HACK-days at SFA indicates an ambition for further, extensive 

development of the IT-system and a use of GGS members’ personal efficacy and creativity. 

The purpose with initiatives like this is to tend to the underlying problems that normally are 

just worked around in daily operations. Delegating the time to deal with problems that lacks 

the time to be dealt with in the daily operation is a sign that managers see the importance of 

what could be perceived as double-loop learning. However, the frequency of activities like 

this indicates to what extent managers perceive this to be vital. Conducting in it on rare 

occasions signalizes a rather small investment in the matter of promoting double-loop 

learning, such as SFA only having a HACK-day on a biannual basis. Personal efficacy is vital 

for this to be conducted in the first place, and also for the success. Additionally, the initiatives 

require a certain level of openness and a continuous feedback-loop to engage users in the 

development and questioning of the IT-System. Successfully engaging the users will lead to a 

double-loop learning mindset that permeates the organization. In this manner, the IT-system 

indirectly acts as a platform for double-loop learning to emerge.  

 

At SFA, one of the most apparent unquestioned assumptions, which could limit double-loop 

learning, is that users will not use new functions if they are too complicated. By consider 

individuals that lack in personal flexibility and mainly focusing on user-friendliness, 

organizations limit themselves and the improvement of their existing IT-system. Innovative 

users may come up with radical, evolutionary suggestions for the IT-system, but as these 
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suggestions could infuse difficulties for employees in their use of the IT-system, managers 

might disregard it. A lacking in personal flexibility at an organization will be the reason for 

the need of user-friendliness in the IT-system, and thus a hindrance to double-loop learning.  

Seeing it from one perspective, it is natural to take user-friendliness in consideration, as the 

IT-system has to be used in practice to be relevant at all for the organization. This user-

friendliness would however not be necessary if a sufficient amount of personal flexibility was 

present, where members show interest in additional learning and the further development of 

the IT-system. 
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8. Conclusion 
This section concludes the findings and answers the research question of the study. It also 

discusses the study’s practical implications and presents suggestions for further research in 

the area. 
 

8.1. Double-loop learning and IT-systems 
This study sought to answer to the theoretical gap by answering the research question: How 

are organizations enabling double-loop learning through the use of IT-systems? The findings 

in this study have provided three conclusions regarding the relationship between double-loop 

learning in an organization and their IT-system. These contribute both to theory on the 

subject and with suggestions for future research in the area. 

 

When developing IT-systems at organizations, the amending of assumptions such as the need 

for user-friendliness, might limit double-loop learning. In cases were such limiting 

assumptions regarding the IT-system exist; the IT-system is not enabling double-loop 

learning in the organization. The reason is that the assumptions can discourage managers to 

implement innovative changes, and instead put focus on incremental, less radical, 

improvements. Personal flexibility is crucial in this aspect since users who lack it indirectly 

demand the organization to adapt to their reluctance to change.   

 

Furthermore, the findings suggest that the roles of individuals are to a high degree 

influencing the double-loop learning that individuals are experiencing. Managers initiating 

activities to promote double-loop learning, such as the HACK-days at SFA, is doing so 

because they have an outspoken responsibility to develop the organization further. The role of 

managers would suggest that they have a stronger need for double-loop learning as their 

performance as managers to some extent are evaluated on their ability to develop the 

organization further. Managers should thus have a stronger incitement to achieve what could 

be described as double-loop learning than an employee. An employee on the other hand, 

might only be a user of the system, and evaluated mainly on their assigned work tasks, which 

necessarily does not require an extensive learning process. This leads to the identified factor 

of personal efficacy to be required if the user would to conduct in any behavior similar to 

double-loop learning. Hence, personal efficacy is necessary if the role do not require further 

development for double-loop learning to occur. 
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Lastly, this paper found that the IT-system has limited importance in deciding whether an 

organization is double-loop learning or not. In the case at SFA, the IT-system in use enabled 

double-loop learning as it acted as a catalyst for the learning process to begin. The IT-system 

initiated an ambition to solve problems that were not possible to solve with current methods 

and knowledge. However, the IT-system is not vital in the enabling of double-loop learning 

in an organization, as this type of learning is tied to individuals that question the underlying 

assumptions of the IT-system. IT-systems are not capable of doing this questioning. They 

might act as a catalyst promoting the ambition to develop the system with double-loop 

learning, but what is important is the variety of factors and elements amongst the members in 

the organization to double-loop learn.   

 

8.2. Suggestions for Further Research 

The ambition of this study was to be a starting point for additional research in the field of 

double-loop learning in the aspect of the use of IT-systems at organizations. As this paper 

found, the IT-system is not crucial for double-loop learning to occur, and further research 

should be conducted to reinforce this conclusion. 

 

Future research should replicate the study in other organizations using other types of IT-

systems, preferably ERP-systems, as they might be better equipped for extensive learning. 

Furthermore, future studies could be in the private sector as double-loop learning in the two 

sectors could be divergent. In order to expand the knowledge regarding the supporting 

character of IT-systems on double-loop learning, future studies should on the one hand 

expand and investigate other sets of factors potentially influencing double-loop learning 

through a present IT-system. On the other hand, future research could also focus on one 

specific factor and execute an in-depth study of how that particular factor influences double-

loop learning. This to distinguish if a specific factor has a major influence on double-loop 

learning.  

 

 

  



	 35	

9. References        
Association of Business Schools, (2015). Academic Journal Guide 2015 
 
Amabile, T. M., Conti, R., Coon, H., Lazenby, J., & Herron, M., (1996). Assessing the Work 
Environment for Creativity. Academy of management journal, Vol. 39:5, pp. 1154-1184. 
 
Argyris, C., (1976). Single-Loop and Double-Loop Models in Research on Decision Making, 
Administrative Science Quarterly, Vol. 21:3, pp. 363-375 
 
Argyris, C., (2002). Double-Loop Learning, Teaching, and Research, Academy of 
Management Learning and Education, Vol. 1:2, pp. 206-218 
 
Argyris, C., (2004). Reasons and Rationalizations: the Limits of Organizational Knowledge, 
New York, NY, Oxford University Press 
 
Blackman, D., Connelly, J., Henderson, S,. (2004). Does double loop learning create reliable 
knowledge?, The Learning Organization, Vol. 11:1 pp. 11-27 
      
Cotteleer, M.J., Bendoly, E., (2006). Order Lead-Time Improvement Following Enterprise 
Information Technology Implementation: An Empirical Study, MIS Quarterly, Vol. 30:3, pp. 
643-660 
      
Davenport, T.H., (1998). Putting the Enterprise into the Enterprise System, Harvard Business 
Review, Vol. 76, pp. 121-131 
 
Gosling, J., Mintzberg, H., (2003). The Five Mindsets of a Manager, Harvard Business 
Review, Vol. 81:11, pp. 54-63      
 
Hedberg, B., Jönsson, S., (1978). Designing Semi-Confusing Information Systems for 
Organizations in Changing Environments, Accounting, Organizations and Society, Vol. 3:1, 
pp. 47-64 
 
Hitt, L.M., Wu, D.J., Zhou, X., (2002). Investment in Enterprise Resource Planning: Business 
Impact and Productivity Measures, Journal of Management Information Systems, Vol. 19:1, 
pp. 71-98 
 
Kvale, S., Brinkmann, S., (2009). Den Kvalitativa Forskningsintervjun, 2th ed., Lund, 
Studentlitteratur 
 
Leonard-Barton, D., (1995). Wellsprings of Knowledge: Building and Sustaining the Sources 
of Innovation, Boston, Mass. Harvard Business School Press 
 
Levitt, B., March, J.G., (1988). Organizational Learning, Annual Review of Sociology, Vol. 
14, pp. 319-340 



	 36	

 
Lewis, M., (2015). Double-Loop Learning, Wiley Encyclopedia of Management, Vol. 10:1 
 
Lipshitz, R. (2000). Chic, Mystique, and Misconception: Argyris and Schön and the Rhetoric 
of Organizational Learning, The Journal of Applied Behavioral Science, Vol. 36:4, pp. 456-
473 
 
Lipshitz, R., Popper, M., Friedman, V.J., (2002). A Multifacet Model of Organizational 
Learning, The Journal of Applied Behavioural Science, Vol. 38:1, pp. 78-98 
 
Lantmäteriet, Geographic Data and Information Processing, 
http://www.lantmateriet.se/en/About-Lantmateriet/Samverkan-med-andra/Handbok-i-mat--
och-kartfragor-HMK/HMK-Referensbibliotek/Geografiska-data-och-informationsbehandling/ 
(Obtained: 15/11-2015)  
 
McAfee, A., (2002). The Impact of Enterprise Information Technology Adoption on 
Operational Performance: An Empirical Investigation, Production and Operations 
Management, Vol. 11:1, pp. 33-53 
 
McElroy, Mark W., (1999). Double-Loop Knowledge Management, Systems Thinker, Vol. 6, 
pp. 1-10  
   
McGill, M.E., Slocum, J.W., Lei, D., (1992). Management in Practices in Learning 
Organizations, Organizational Dynamics, Vol. 21:1, pp. 5-17    
 
Morris, T., Wood, S., (1991). Testing the Survey Method: Continuity and Change in British 
Industrial Relations, Work Employment and Society, Vol 5:2, pp. 259-282 
       
Myreteg, G., (2015). The Organizational Learning and ERP Systems in the Post- 
Implementation Phase: Where do we Stand? A Literature Review, The Electronic Journal 
Information Systems Evaluation, Vol. 18:2, pp. 119-128 
      
Robey, D., Boudreau, M.C,. Rose, G.M., (2000). Information Technology and Organizational 
Learning: A Review and Assessment of Research, Accounting, Management and Information 
Technologies, Vol. 10, pp. 125-155 
 
Saunders, M., Lewis, P., Thornhill, A., (2012). Research Methods for Business Students, 6th 
ed., Harlow, Pearson Education Limited 
      
Shehab, E.M., Sharp, M.W., Supramaniam, L., Spedding, T.A., (2004). Enterprise Resource 
Planning: An Integrative Review, Business Process Management Journal, Vol. 10:4, pp. 359-
386 
 
Skogsstyrelsen, Swedish Forest Agency, About us, 



	 37	

http://www.skogsstyrelsen.se/en/AUTHORITY/About-us/ (Obtained: 10/12-2015) 
 
Skogsstyrelsen, Swedish Forest Agency, (2015), Generellt GIS-stöd, Sweden 
      
Tomblin, M.S., (2010). Theory Development in Enterprise Systems and Organizational 
Learning, Journal of Organizational Computing and Electronic Commerce, Vol. 20:4, pp. 
398-416 
 
Walsham, G. (1995). Interpretive Case Studies in IS Research: Nature and Method. European 
Information Systems. Vol. 4, pp. 474-481 
 
Witherspoon, R., (2013). Double-Loop Coaching for Leadership Development, The Journal 
of Applied Behavioral Science, Vol. 50:3, pp. 261-283  
 
Yin, R.K., (2014). Case Study Research: Design and Methods. 5th ed. Thousand Oaks, CA, 
Sage 
 

  



	 38	

10. Appendixes 

10.1. Interview Questions 

1. Vad är din arbetsroll på Skogsstyrelsen? 

2. Hur länge har du jobbat på Skogsstyrelsen? 

3. Hur kommer du i kontakt med GIS i din arbetsroll?  

4. Specifikt för vilka upplever du att GIS underlättar för? Hur då? 

5. När ett problem uppstår vid ditt användande av GIS, hur agerar du? 

6. Hur påverkar arbetet med GIS din kreativitet? 

7. Berätta lite om GGS. 

8. Hur länge har du varit medlem i GGS? 

a) Visste du om att den eller någon liknande grupp fanns innan du blev 

medlem? 

9. Tror du alla medlemmar har vetskap om GGS? 

a) Bidrar alla medlemmar från Skogsstyrelsen med förslag på den 

framtida utvecklingen av GIS? 

10. Hur förmedlas uppdateringar av GIS till övriga medlemmar? 

a) Hur undersöker ni deras respons? 

11. Tror du det finns ett intresse för uppdateringar eller råder det en motsträvighet mot 

förändring? 

12. Hur förbereder du dig inför möten med GGS? 

a) Hur samlar du information och gör valet av frågor du tar upp med 

GGS? 

13. Vad uppfattar du att det får för effekt att GGS har fler perspektiv från individer på 

olika avdelningar? 

14. I vilken utsträckning och på vilka sätt skulle du säga att du är involverad i 

utvecklingen av GIS? 

a) Hur känner du att du på eget bevåg kan ta initiativ gällande 

utvecklingen? 

15. Upplever du att du kan påverka åt vilket håll utvecklingen av GIS går? 

a) Om ja, hur då? Om nej, varför inte? 

16. Förekommer konflikter under utvecklingen av GIS? 

a) Vad resulterar konflikterna i? 

17. Tror du att din arbetsroll spelar in i din påverkan vid diskussioner? 
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a) Om ja, hur då?  

b) Om nej, skulle du påstå att det råder en öppen och prestigelös attityd i 

gruppen? 

18. Berätta om hur ett möte med GGS går till. 

a) Går alla möten till på samma sätt? 

b) Är det mycket rutiner vid utvecklingen och/eller arbetet av GIS? 

19. Hur ställer sig gruppen till det föreliggande sättet att arbeta på? 

a) Upplever du att det finns önskemål om att ändra arbetssättet? 

20. Vilka områden tenderar ni att fokusera på? 

a) Vad beror det på? 

b) Finns det några områden som hamnar i skymundan? 

21. Hur upplever du att den rådande attityden behandlar misstag? 

a) Nödvändigt för utveckling eller undviker man det? 

22. Har det förekommit att du undvikit att presentera ett förslag på utveckling? 

a) Varför? 

23. Anpassar du information som vidarebefordras beroende på vem mottagaren är? 

24. Hur mycket reflekterar du över konsekvenser en uppdatering kan få? 

a) Upplever du ofta att en uppdatering är förknippad med risk? 

25. Hur mycket tar ni i beaktning hur andra medlemmar uppfattar uppdateringen? 

26. Vad är din åsikt angående en förändring av dina arbetsuppgifter på grund av en 

utveckling? 

27. Hur väljs information som sätts in i GIS ut? 

a) Hur granskar du informationen som hämtas från GIS? 

28. Hur påverkas ni av den teknologiska utvecklingen? 

29. Har du någonting du skulle vilja tillägga? 

30. Skulle vi möjligtvis få kontakta dig utifall vi behöver kompletterande uppgifter? 

 

   

     

   

     

    

   

 


