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Abstract 
 
Information is one of the most essential resources in our contemporary societies, as it guides 
human thinking, planning and subsequent actions, which in turn generates consequences 
that are desired or not. The Lehman Brothers bankruptcy in 2008, the tsunami in Indonesia 
in 2004, the Space Shuttle Challenger destruction in 1986 are just three instances of 
dramatic situations, emerging continuously, where information plays a crucial role. This 
study investigates the phenomenon of the lack of needed information, predominantly 
experienced with difficulties in human, social and industrial affairs. Consequently, the 
challenge is to understand why such situations emerge. Two approaches are utilized to 
explore this challenge using an interpretivist tradition. The first is a hermeneutic approach, 
the second a grounded theory approach. The first approach – theoretically oriented – 
investigates numerous theoretical bodies, selected with the assumption that they can explain 
the addressed challenge. The results show that there are no comprehensive theoretical 
bodies that can fully account for the phenomenon of the lack of needed information. 
Furthermore, there is no consensus on what “information” is – the very core of the 
challenge, which gave the foundations for a formulation of an alternative notion of 
information and is instrumental for the present investigation. Thus, no a priori theory is 
used to guide the empirical investigation. The second approach – empirically oriented – 
investigates fifty empirical cases, where the lack of needed information is clearly manifested. 
The results present an initial outline for a possible future theory of information inadequacy, 
constituted by the dichotomy of information-lack and information-overflow. Information-
lack is dominated by: “information is non-existent”, “information is insufficient”, 
“information is censored” and “information is undelivered”. Whereas, information-overflow is 
dominated by: “information is ambiguous”, “information is redundant”, “information is 
irrelevant” and “information is undervalued”. The two main dichotomous characteristics and 
their interrelations result in patterns of various information inadequacies. The key 
conclusion of the present study is that while dramatic situations are increasing everyday, 
there is as yet no theoretical body designed to comprehensively account for the phenomenon 
in context; only partial accounts are found. Thus, the empirical investigation suggests that 
the phenomenon of the lack of needed information seems to emerge because of diverse 
factors, ranging from political and cultural structures, through human individual 
capabilities, and ending with procedural and technological artefacts. This study advocates 
that further research is needed to fully account for and explain instances of the lack of 
needed information, and that such an account requires an innovative and interdisciplinary 
focus. 
 
Keywords: information; information inadequacy; information lack; information overflow; 
hermeneutic approach; grounded theory approach. 
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CHAPTER 1 
1. Introduction: Research Focus 

 
“I was brought up to believe that the only thing worth doing 

was to add to the sum of accurate information in the world.”  

Margaret Mead 

 

Some fundamental questions of our contemporary debates are concerned with phenomena 
that relate to information problems, predominantly experienced with difficulties in human, 
social and industrial affairs. Such are the dramatic situations of e.g. the Lehman Brothers 
bankruptcy in 2008, the tsunami in Indonesia in 2004, the Space Shuttle Challenger 
destruction in 1986 or the release of the atomic bomb in 1945. Situations like these are 
concerned with decision-making processes, i.e. “a sort of information” is presented as a 
stimulus to the subject, which is as yet unknown and requires rational behaviour to process 
it (Newell & Simon, 1972). Philosophers, scientists and industrialists hypothesize about 
information problems and intend to develop theories or solutions that are partially helpful 
(Akerlof, 1970; Bandura, 1977; Ennals et al., 2009, among others).  

Current research efforts suggest that the available information has a deep impact on 
personal well-being, decision-making processes, innovation and production (Dean & Webb, 
2011; Hemp, 2009). Such a situation has been present for some decades now, mainly because 
of failure to achieve balance between the surging volumes of information we access (mostly 
affected by electronic information) and its obverse, the information underload (O’Reilly, 
1980). Besides, information-related problems have an ethical dimension. Different social 
norms are created in organizations in order to keep control of information flows (Hemp, 
2009). In practical senses, information-related problems seem to be fairly typical. Our 
everyday experiences manifest numerous instances in which information is the key that 
generates various consequences, many of which are experienced as failures and fatalities in 
human, social and industrial affairs.  

Accordingly, a fundamental process of any challenging dilemma is to explore causes 
and consequences of the phenomenon to attempt to gain a holistic understanding (Burton-
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Jones & Gallivan, 2007). For example, the role of information technology (IT) has 
transformed human behaviour immensely, studying phenomena such as the effects of IT in 
organizations with focus on daily complexities of globalization and technological change 
(Ennals et al., 2009); unexpected IT consequences in organizations (Plaza et al., 2010); 
users’ behaviour on adopting IT (Venkatesh et al., 2003); or the computer-based processed 
information problems with information overflow and its obverse, information underload 
(O’Reilly, 1980). In this study another core phenomenon is explored: the lack of needed 
information in human, social and industrial affairs. The lack of needed information is 
understood as a composition of different behavioural aspects of human agents that implicate 
how the production, the transfer or the use of information is performed based on intrusive 
manners. Although related topics have tackled similar phenomena for some decades now 
(Creese, 2007; Dean & Webb, 2011; Hemp, 2009; Ojala, 2009; O’Reilly, 1980), there is little 
we understand about it. Indeed, there is no comprehensive understanding that has tackled 
such a phenomenon at length. 

1.1. Area of Investigation 

Dramatic situations that can happen on a daily basis, e.g. the global financial crisis or a 
tsunami catastrophe, are the focus of this research. Hence, the intention is to explore and 
understand the phenomenon of the lack of needed information. Such situations present 
various experiences dependent on information practices. These practices are understood as 
processes that govern decision-making, which mainly developed during the information 
revolution (Dean & Webb, 2011; Eppler & Mengis, 2004; Hemp, 2009; Ivanov, 1972; 
O’Reilly, 1980). These practices are concerned with different meanings given to information 
for human needs (Bateson, 1972; Boland, 1987). In practical terms, scholars call for joint 
efforts to try to resolve a well-known dark side of the information revolution, mainly 
represented by information overflow that negatively affects productivity and creativity and 
results due to attention fragmentation (Dean & Webb, 2011). The dramatic situations 
introduced earlier show that human beings experience situations that are diverse in nature 
and context, yet they feature one key phenomenon: the lack of needed information. With 
such a surrounding as implied in practice, the central challenge in this research is to 
understand why such situations emerge. The discussion of this challenge is carried on by 
exploring the meaning and the role of information in dramatic situations as a source of 
unwanted consequences, along with its importance in human life.  

Today, it is stated that we live in the era of the information revolution (Krotoski, 
2010). It is the revolution that has gone beyond interactions with information as simple as 
those of being physical (Capurro & Hjørland, 2003). The information revolution has marked 
itself as an era where technological breakthrough has profoundly transformed human 
behaviour and cultures (Boyd, 2008; Castells, 2010). Different transformations in societies 
have crossed geographic borders by aiming to create one single global society, known as the 
information society (Floridi, 2009). This implies that, whatever the meaning of information 
may resonate – perhaps it has an enigmatic meaning – it has already become the wealth of 
individuals and societies (Wijnhoven, 2009). This means that information is regarded as
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being at our fingertips wherever and whenever we need it, without any restrictions 
(Haseloff, 2004).  

It is suggested that technological evolution has marked the birth of the information 
revolution that resulted with an evolving information society (Castells, 2009, 2010). 
Technology is reconfiguring our individual and social behaviour, stimulating us to habitually 
interact via remote communication (Boyd, 2008).  

Such a society emerged when the computer and communication industry developed 
intensively after World War II, which now clearly shows that it has entered its synthetic 
phase that is built upon various systems for managing information (Brier, 2008). However, 
these systems seem to generate serious problems for easy information access. Information 
processing has become a problem because of two dichotomous forces. On the one hand too 
much information has become excessive, and on the other, there may be important 
information that is unavailable and it may concern human needs in a particular situation 
(Brier, 2008; O’Reilly 1980). 

In social contexts the so-called information society seems to have no safeguards as it 
concerns information in offering human beings “new and unparalleled opportunities to create 
novel social networks, new cultural configurations with innovative ideas, commitments and 
aspirations, and also new political structures” (Haftor et al., 2010, p. 517). 

Apart from this, the well-known information revolution implies reshaping the 
material basis of the information society (Castells, 2009, 2010). It is suggested that this is a 
movement that has been enormously visible during the post-industrial society, for which it 
is said that humans get more information than ever before (Lonsdale, 2004). There are 
many unresolved issues that still question what an information revolution implies for our 
assumed information society. Are we really getting enough information? If so, what kind of 
information is it? Also, how is it possible that there are still many restricted channels of 
communication, which may hold some of the most important information? Consider the 
following situations. 

The tsunami natural disaster in Indonesia happened in December 2004 and claimed 
thousands of lives around the Indian Ocean. Activated by a 7.7 Richter scale undersea 
earthquake with the epicentre in the Indian Ocean, the tsunami was a tremendous natural 
disaster that happened unexpectedly and without any warnings sent to civilians. In fact, 
United Nations Education, Scientific and Cultural Organization (UNESCO) had declared 
that the Pacific Tsunami Warning Centre (PTWC) in Hawaii detected the Java region 
tsunami. But, due to gaps in broadcasting critical information to the public, no warnings 
were sent on time, which otherwise could have saved thousands of lives. However, the 
seismological centres worldwide usually spread rapid information to the public about any 
earthquake detection, but failed to reach citizens in this situation. The Indian Ocean 
tsunami was first discovered by PTWC in Hawaii, 17 minutes after the earthquake but 
before the tsunami hit the coast of Java. Their immediate response was a warning message 
transmitted to their Jakartan colleagues, who also informed 400 Indonesian authorities, but 
there was little they could do. Sadly, they claimed that there were no alarms, no emergency 
broadcasts or breaking news information to transmit through radio or television; and as 
they claimed, it was just no way to reach the public in the coast. This has been such an 
awkward situation. The PTWC in Hawaii argued that it was the Indonesians’ responsibility 



1. Introduction: Research Focus 
 

 6 

to inform the public. So what went wrong in this situation? Why did all possible 
communication channels fail to deliver information on time?  

History repeated itself. Indonesia was struck again by a powerful tsunami in October 
2010. Witnesses have described this tsunami as being like a “runaway train”, and the only 
thing they could do was to run as far away from the shore as they could. Unfortunately, 
many did not escape, and as a result perished. This tsunami was again discovered by 
PTWC in Hawaii, and the official tsunami warning that went out after the quake either 
arrived too late or not at all in those communities that were most at risk. Many survivors 
have said that they were totally unprepared when the three-metre-high wall of water swept 
in over land. But why did information fail to inform the public this time? Wasn’t the region 
prepared for this situation with the detecting system established after the tsunami 
catastrophe in December 2004?   

Finding such a gloomy landscape, this research intends to explore the phenomenon 
of the lack of needed information in such situations. Figure 1.1 illustrates the examples 
above to give an understanding of the problem in focus here.  

The problem of “the lack of needed information” is approached by looking at 
communication theory and its three roles: information sender (source), information 
mediator, and information receiver (Mortensen, 2009). With the use of these three roles, it 
is intended here to theorize about the effects of information considering different 
communication forms. The semantic level is of interest and communication forms such as 
“face-to-face” or with technological mediums are treated equally. The focus on three 
segments seeks to understand a common pattern of problems experienced with information.  

 

 
Figure 1.1. An illustration of the problem in focus that portrays the phenomenon of the lack of 
needed information in a chain of communication process (information sender; channel: information 
transmission; and, information receiver) - influenced by Shannon (1948) and Wiener (1954). 
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Consequently, the problem in focus addressed as the phenomenon of the lack of 
needed information has clearly presented the need for thorough investigations in this study. 

1.2. Research Objective and Research Purpose  

The advent of the information revolution came along with an evolving information society 
that brought new and innovative transformations in societies mainly focused on one 
resource – information (Porter & Read, 1998). Castells (1996, 2009) argues that the 
information society started to develop on the basis of transformations in societies 
experienced in three domains: (i) a new social structure (network society) with 
developments of information technology; (ii) a new economy (informational capitalism); 
and, (iii) a new culture (the Internet culture and the presence of the virtual information and 
the virtual world). In essence, these three domains evolved as new movements in the 1970s, 
ultimately focusing on information flows, by looking at the production, consumption, 
distribution, control and even the manipulation of information (Baert & da Silva, 2010). So, 
information has been the subject matter of the society for more than four decades now, and 
information flow has gained the most powerful role, by becoming an invaluable resource 
owned by individuals, institutions, governments or other social groups. Apart from the fact 
that these processes are mainly viewed as positive for innovation and development, they 
have a negative impact in human, social and industrial affairs, by influencing a persistent 
increase in the lack of needed information.  

Accordingly, the objective of this study is to contribute to the development of an 
understanding of the lack of needed information. Thus, the purpose is twofold. Firstly, the 
purpose is to further contribute in advancing the current theoretical body that deals with 
information-related problems that affect human activities (human, social and industrial 
affairs). Secondly, the purpose is to contribute to the ability to practically handle the 
occurrence of the lack of needed information in situations that are typically followed by 
unwanted consequences. The focus is on situations that present various experiences 
dependent on information practices, with the intention to specify different information 
characteristics and patterns that cause problems in the scope of human, social and 
industrial affairs. 

To achieve the objective, a theoretical framework is developed for which the analysis 
is theoretically informed and empirically grounded, and may explain the phenomenon of the 
lack of needed information. The framework serves as an approach to discuss some 
imperative factors that shape the evolving information society, under the influence of 
networked systems that are formed on the basis of political, economic and social 
organizations (Castells, 1996; 2009). The necessity and relevance of this research is then 
evident for the following reason. The lack of needed information is an unexplored 
phenomenon that needs a focus on understanding deregulated communication processes. 
This makes it relevant to present a reliable foundation for a wider discourse on information 
and its related problems. 
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1.2.1. Research Questions 

The answer to the research agenda introduced is based on two research questions.  The first 
question intends to define and understand the characteristics and patterns that concern 
information-related problems. This question is answered by looking at theoretical bodies and 
empirical cases that may possibly reveal and explain the characteristics and patterns of the 
phenomenon. The second question, in general, intends to explain why the phenomenon of 
the lack of needed information is rather intrusive and unexpected. More specifically, it 
intends to explain why the phenomenon has a crucial frequency, although the evolving 
information society focuses on the commoditization of information and its presence 
anywhere and at anytime. Therefore the research questions are formulated as follows: 

 
1. What are the characteristics and patterns of information flows in dramatic 

situations that are experienced in human, social and industrial affairs, where 
information plays the central role and where its lack gives rise to unwanted 
consequences? 

 
2. Why do these situations frequently emerge, in terms of what are the causes that 

contribute to their production? 
 

For a more concrete understanding, the quest to identify characteristics and patterns 
of information flows in dramatic situations are considered as activities that are human or 
machine driven and emerge in a communication process.  

1.3. The Contribution of this Research in Summary 

Four conclusions can be drawn from this study. The first approach – theoretically oriented 
– is focused on exploring numerous theoretical bodies selected with the assumption that 
they can moderately explain the phenomenon. All the tackled theories clearly indicate that 
they cannot truly account for the phenomenon of the lack of needed information. In fact, 
the exploration of selected theories shows that there is no a priori theory to guide the design 
of empirical investigation. To examine what is happening in our global landscapes that 
evolve together with information society, the theoretical study is followed by empirical 
investigations. This allowed for exploring and interpreting what is changing with today’s 
information and what remains critical in global landscapes. 

The second approach – empirically oriented – is focused on empirical cases with 
collected data from secondary sources. The analysis, based on a grounded theory approach, 
indicated that dramatic situations (many of which happen on a daily basis) that have 
information as the key resource in different situations and contexts are usually caused by 
information sender (source) and information mediator as factors that generate consequences 
accompanied by failures and fatalities in human, social and industrial affairs. For instance, 
violation of rules due to economic fraud may involve problems with information, such as 
information hindrance or ambiguity that may victimize people in experiencing failures.   
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In conclusion, both the theoretical and the empirical investigations suggest that the 
phenomenon of the lack of needed information affects our everyday life in various and 
unexpected manners that we would prefer to be without. 
Therefore the key message of this research process is based on the following four conclusions 
that can be summarized as follows: 
 

1. There are numerous situations, emerging in very different contexts, where 
information is not provided in time to the actors who need it, thereby 
contributing to the generation of dramatic and unwanted consequences. 

 
2. Theoretical bodies that explicitly claim to provide solutions to the lack of 

needed information (e.g. Information Literacy and Information Logistics), 
and those theoretical bodies that implicitly claim to handle this need (e.g. 
Information Behaviour Theories) cannot account for, explain, or suggest a 
remedy for the dramatic situations where there is a lack of needed 
information. These can only account for a partial, hence, a limited 
understanding of the phenomenon in context. 

 
3. A novel notion of explaining “what is information?” has been formulated and 

is proposed as one conceptual foundation for further theoretical development 
of theories that focus on the lack of needed information. 

 
4. Empirical analysis resulted in the identification of a new concept named 

information inadequacy. This concept presents an initial outline for a 
possible future theory of information inadequacy that focuses on the 
phenomenon of the lack of needed information. 

 
Moving between theoretical lenses and empirical cases, it is clearly observed that the 

rational use of information in any context for human well-being remains a historical 
challenge. This symbolic statement implies that the information revolution entails an 
analytical distinction, which determines what has fundamentally changed in our evolving 
information society and what has not. On the one hand, it is true that the information 
revolution intervened positively in one major respect. Many societies worldwide are 
becoming connected into one global society. In this direction, the information revolution is 
acting as an instrument to create new shared spaces for joint social, economic and political 
developments. This is truly the birth of a postmodern world.  

On the other hand, there are many impediments that still remain historical. One of 
them is the phenomenon of the lack of needed information that needs thorough research 
intended to give a comprehensive understanding of why and how it remains historical and 
critical. For an illustration of how this study is composed and sequenced in studying the 
phenomenon in context, a systematic representation is given here: 
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Theoretically 
 
• Primary Theories – An investigation in the fields of Information Literacy and 

Information Logistics that explicitly claim to provide strategies and solutions to 
remedy the lack of needed information, with the focus on information practices, 
which are information-related processes that govern decision-making. The former 
focuses on a strategic procedure that may be successful in educating human 
agents when dealing with information, while the latter focuses on providing the 
right information, at the right time, for the right purpose and to the right 
person. 
 

• Secondary Theories – An investigation of information behaviour theories led 
to the identification of five main theories that implicitly claim to account for the 
phenomenon of the lack of needed information, with the aim of focusing the 
analysis on human behaviour and/or technological behaviour. 

 
• Information Theory – An investigation of the notion of information. This 

became necessary after identifying that primary and secondary theories deal with 
the notion of information in an elusive and ill-defined manner. 
 

Empirically 
 
• Empirical Cases – An investigation using grounded theory approach on a 

collection of fifty empirical cases (dramatic situations) resulted in a new 
emerging core concept (core category), “information inadequacy”. This concept is 
based on two well-defined categories (information lack and information overflow) 
with their eight well-defined sub-categories and their interrelations with codes 
and concepts. With information inadequacy, it is possible to identify how the 
lack of needed information fails to reach the intended person at the right time 
and place on the basis of identified characteristics (codes, concepts and 
categories) that result in various patterns of information inadequacy. 

 
The phenomenon of the lack of needed information is investigated on the basis of 

four subjects of analysis (primary theories; secondary theories; information theory; and 
empirical cases). To recall the sequence presented above, the logic of analysis is presented in 
Figure 1.2, which elaborates the development of a theoretical framework based on the four 
subjects. This is achieved by showing that there are three steps in understanding the 
phenomenon in context: initiation, elaboration, and understanding. The figure presents a 
sequence of actions undertaken in this research, with analysis conducted using a systemic 
foundation and a framing of scientific coherence. 
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Figure 1.2. The evolutionary process of the formulated theoretical framework with a representation 
based on three phases (initiation, elaboration and understanding).  
 

As presented in Figure 1.2, three steps (initiation, elaboration, understanding) and 
four subjects (primary theories; secondary theories; information theory; and empirical cases) 
are linked through an evolutionary process that frames coherent analysis in exploring and 
understanding the phenomenon of the lack of needed information. More specifically, Figure 
1.2 illustrates the investigation of four subjects: primary theories – concerned with studying 
theoretical bodies that explicitly claim to provide strategies or solutions that remedy the 
phenomenon of the lack of needed information; secondary theories – concerned with 
information behaviour theories that implicitly suggest they provide methods or theories that 
remedy the phenomenon of lack of needed information; information theory – the need to 
give an understanding of the notion of information that is identified as elusive and ill-
defined; and empirical cases – the need to study large number of dramatic situations that 
explicitly show the occurrence of the lack of needed information.  

1.4. Scope and Limitations 

A theoretical framework introduced in this study, which is both theoretically informed and 
empirically grounded, can be further developed in at least two ways. Firstly, the 
investigated theoretical bodies are mostly tackled in terms of issues from the angle of 
information management. Thus the analysis lacks focus taken from other angles, such as 
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human behaviour from a psychosocial point of view. This may give another direction of 
analysis in trying to understand the phenomenon of the lack of needed information, as a 
socially constructed phenomenon that can be analysed in terms of psychological conditions 
of an individual or a social group. These can include feelings, emotions, desires and the like 
(Oh et al., 2010).  

Secondly, the empirical investigation is focused on dramatic situations that do not 
represent conventional everyday situations. Examples of conventional everyday situations 
can be the contemporary problems that are mainly affected by information overflow. These 
include email spam or electronic information in general. These are known as typical 
consequences of the lack of needed information and are studied in terms of organizational 
problems. 

Additionally, this study only focuses on the notion of information, by looking at it 
philosophically – as a notion that is primarily elusive and ill-defined, and empirically – as an 
asset of human beings that is important and needed for their everyday life. As it concerns 
the data-information-knowledge-wisdom (DIKW) hierarchy, only the level of information is 
tackled. For a general systemic understanding according to Ackoff’s illustration of what is 
known as DIKW hierarchy (Ackoff, 1989), the enrichment of analysis as presented here can 
be extended by looking at the other levels, namely: data, knowledge and wisdom. 

Furthermore, disaster management or digital economy may extend the focus of this 
research. Concerning the former, the present research could extend the focus looking at 
crisis management and the role of IT in crisis situations. As for the latter the present 
research could focus on business-related problems including IT budget, investment and 
return on investment (ROI). 

Another important limitation that may be taken into consideration in future 
research is that this study looks at the phenomenon of the lack of needed information as a 
social process. An interesting investigation would follow the current research efforts by 
focusing on information-related problems from an individual’s perspective and the 
knowledge that one constructs. An investigation where individuals are in focus may develop 
by looking at cognitive theories.  

In summary, it is not unlikely that other theories may contribute to account for and 
explain the phenomenon investigated, but these present different foci and are beyond the 
scope of this study. 

1.5. Thesis Organization 

This study is a collection of six articles, two published in scholarly journals, three in 
scholarly conference volumes, and one unpublished research report, all accompanied with a 
cover paper. The function of the latter is to bring the content of the articles into one 
coherent message. This study has four parts. The first three parts present the cover paper, 
which consist of six chapters including the present one. The fourth part is the Collection of 
Articles where the six articles are presented.  

 
Part I – Research Overview – presents the focus of this study, and consists of two 

chapters: Chapter 1. Introduction: Research Focus, and Chapter 2: Methodology of Inquiry.
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Chapter one is organized around relational arguments that are crucial for 
understanding the objective and purpose of this research that argues for the need to design 
a theoretical framework. These provide the settings for a concrete discussion on the 
phenomenon of the lack of needed information that is being shaped in the evolving 
information society.   

Chapter two presents the methodology of inquiry. It introduces the research as 
exploratory and qualitative. It addresses the question “how it is studied?” The chapter 
presents a specific research design formed on the basis of methodological tradition – 
interpretivist, methodological approaches – hermeneutics (theoretical bodies) and grounded 
theory (empirical cases), and the methodological techniques – a collection of academic 
literature for reviewing theoretical bodies and a collection of fifty empirical cases from 
secondary sources. Moreover, it presents the explicit philosophical foundations that this 
research rests upon.  

 
Part II – Research Results: Towards a Theoretical Framework – presents the 

results. It has two chapters: Chapter 3. Theoretical Investigation – a Review of Multiple 
Theories, and Chapter 4. Empirical Investigation – a Grounded Theory Approach.   

Chapter three presents the results that are derived from theoretical bodies. It is 
primarily based on three subjects of discussion that are presented here as the key theoretical 
bodies of research: (1) primary theories: the fields of Information Literacy and Information 
Logistics are investigated as two bodies of research that explicitly claim to handle issues 
with information-related problems; (2) secondary theories: the information behaviour 
theories that are implicitly concerned with information problems, and (3) the information 
theory that became important to have a thorough explicandum in understanding what 
information really is in the context of this research. 

Chapter four presents the empirical investigation. It introduces fifty secondary 
empirical cases that set up the investigation for analysing in practice the phenomenon of the 
lack of needed information. Thus, the results are derived using the approach of grounded 
theory, which builds the core theoretical concept named information inadequacy. 

 
Part III – Discussion, Conclusion and Future Research – has two chapters that are 

intended to give a discussion of the research results presented, together with the conclusions 
and suggestions for future research. 

Chapter five presents the discussion of research results. Implications of the results 
for the practice and the theory are elaborated.  

Chapter six is the concluding chapter that gives suggestions for further 
investigations into the domain of Information Management.  

 
Part IV – Collection of Articles – presents six selected articles. Two of them are 

journal articles, three are conference articles, and one is a research report. These articles are 
stand-alone pieces of research, and are used in this study to give detailed understanding for 
a more comprehensive overview of the first three Parts. 

For a visual representation, Figure 1.3 gives an illustration of the organization of 
this thesis. 
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Figure 1.3. An overview of the logical relationship between chapters and articles in the thesis. 
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CHAPTER 2 
2. An Overview of the Methodology of Inquiry  
This chapter presents the research methodology employed to show how the research 
questions were addressed. Among other things, this introduces a scientific method that is 
specified by the research design (methodological tradition, methodological approaches and 
the methodological techniques for data collection and analysis) and the philosophical 
foundations (ontological, epistemological, axiological and anthropological). Before exposing 
all this, there is a recall of the addressed objective and research questions to provide a 
reference point for the justification of the selected methodological approach. 

This study intends to develop a theoretical framework for understanding a 
phenomenon that concerns the lack of needed information in human, social and industrial 
affairs. The objective of this study is to contribute to the development of an understanding 
of the lack of needed information. To give solid arguments for the presented objective, the 
following questions are answered: 

 
1. What are the characteristics and patterns of information flows in dramatic 

situations that are experienced in human, social and industrial affairs, where 
information plays the central role and where its lack gives rise to unwanted 
consequences? 

 
2. Why do these situations frequently emerge, in terms of what are the causes that 

contribute to their production? 
 

Given the intentions of this research, the nature of its study is exploratory and 
qualitative. Besides, the research process itself is quite challenging as it represents a mixture 
of several objects, processes and properties such as: information and information flows, 
human beings and their actions, technology and technological impact, distance, time and 
the context of a situation. A specific research design is then formed on the basis of four 
philosophical foundations that comply with interpretive research in the field of Information 
Systems (IS). 

In doing so, this chapter starts by primarily introducing an overview of the research 
process and the formulation of the research design. Finally a presentation of four 
philosophical foundations is given, followed by some methodological limitations at the end. 
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As research varies significantly from one type to the other, two questions are crucial for 
understanding the road undertaken here for validating results. What is studied? How it is 
studied? This chapter addresses the question “How it is studied?”. This is a task that 
requires suitable organization, in order to avoid a fallacious road (Thomas, 2010). 

2.1. The Design of this Research  

This research assumed two fronts of investigations, one theoretically oriented and one 
empirically driven. Given the interest in why the situations of the phenomenon of the lack 
of needed information emerge in our empirical world, the first inquiry aimed to identify and 
review relevant or partly relevant theoretical bodies that can describe and explain such 
phenomena. Since this study was not fully successful in terms of finding a well-developed 
theoretical body, an empirical study was conducted on a set of empirical cases, aimed at a 
preliminary identification of the structural characteristics and patterns in relation to the 
lack of needed information. The two research frontiers are described in the following. 
Thereafter, the assumed meta-theoretical position is presented. 

2.1.1. The Investigation – a Qualitative Study 

To think about the choices of methodological tools is to think about a coherent piece of 
research that has potentials to produce interesting results with implications for theory and 
practice (Thomas, 2010).  

This study is designed based on a methodological logic, which follows interpretivism 
as a traditional perspective to gain insight by discovering meanings in sociological 
phenomena. This underlies interpretivism as a tradition, which seeks to interpret 
phenomena through the subjective reality and the objective reality, in a way that becomes 
meaningful for the observer (Maxwell, 2005). Figure 2.1, introduces the foundations that 
have guided the research process as a qualitative research design. Given an account of 
qualitative research, the explanations follow with philosophical arguments that provide 
valuable insight with a view formulated by the researcher’s perspective in relation to the 
theoretical lenses and empirical cases that are adapted. The reasoning undertaken so far is 
based on common sense observed from a well-defined reality that emerges from experiences. 
By embodying a close interaction between the observer and what is being observed, this is 
achieved with analysis structured in two ways: 

 
(1) By being constantly engaged with emerging analysis;  

 
(2) By interpreting the meaning of what is conceived from the emerging 

analysis, relating them to their context. 
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Figure 2.1. An illustration that explains the way this study gives an account of “how the known 
knowledge is justified” by reasoning. 
 

Such a dialectic nature is justified by the reasoning that arrives at the truth by 
logical arguments based on philosophical beliefs and the empirics of the observed 
phenomenon. This in turn justifies the purpose of this study. For an illustration, see Figure 
2.1. 

Whether this is to admit that ordinary analysis of a phenomenon forms the basis of 
this research depends on the onto-epistemological position, which concerns the investigation 
of reality as a whole, and understanding the nature of being as it exists in reality. That is, 
what sense do we assign to the questions “how do we know what we know?” and “how can we 
prove that what we know holds the truth?” (Creswell, 2007, 2009; Maxwell, 2005; van Gigch, 
1991). These are questions to which scientists and philosophers have responded with 
criticism by intending to describe their phenomena of study. Among those is Aristotle on 
his metaphysics, who, more than two millennia ago, considered the question “how does the 
world really appear to us as we see it?” He did so by contrasting phenomena with one 
another, for which he realized that contrasting must be proved with credible opinions as an 
observer of such sorts of experiences, at least focusing on those experiences that are the 
most important (Falcon, 2011).  

To give an illustration of how this research does as a qualitative study, Figure 2.2 
shows the logic of the research design in terms of methodological choices that guided an 
analytical description of theoretical and empirical investigations. It is worth mentioning 
that, on the basis of this research design, the reasoning begins with the findings that 
address the philosophical theories, which presented the need to continue investigating the 
phenomenon of the lack of needed information as an empirical investigation. The 
methodological approaches are hermeneutics and grounded theory. These are divided 
between the applications of theoretical investigation (hermeneutics) and that of empirical 
investigation (grounded theory). 
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Figure 2.2. An illustration of the research design that guided this study. The methodological 
tradition, the methodological approaches and the methodological techniques give a systematic 
illustration of how the analytical description justifies the analysis. 
 

The phenomenon studied is explained upon the coherence of the presented research 
design, which allows generating conceptual foundations based on evidence, i.e. the use of 
hermeneutics for theoretical analysis, and the use of grounded theory for empirical analysis. 
A deeper understanding of how the phenomenon of the lack of needed information is made 
explicit is described in the following sections. 

2.2. The Methodological Tradition –Interpretivism 

The substance of the episteme developed in this research is based on the methodological 
tradition, interpretivism. The aim of using this tradition is to describe the essence of ways 
in which the experiences with information in dramatic situations are structured to be 
meaningfully interpreted phenomena. Interpretivism is a school of thought that focuses on 
human knowledge of reality that is only gained through social construction by looking at 
language, consciousness, shared meanings, documents, tools, etc. (Klein & Myers, 1999). 
Interpretivist research emphasizes the focus on humans’ subjective experiences and 
interpretations of the phenomena that surrounds them (Boland, 1985). More specifically, 
interpretivism is about understanding phenomena by giving meanings that humans 
construct (Orlikowski, 1993). It is a philosophical tradition that permits the study of 
experiences using human consciousness for meaningful interpretations. Conducting 

Hermeneutics 
Theoretical Analysis

Grounded Theory
Empirical Analysis

Collection

Non-participative Observation
Secondary Data Sources

Systematic Analysis

Secondary Analysis
Analytic Induction & Comparative 

Analysis

Collection

Multidisciplinary Academic 
Literature

Information Systems & Management 

Hermeneutic Analysis

Literature Review
Hermeneutic - circular structure

Methodology of Inquiry

Interpretivism

Methodological Tradition

Methodological Approaches

Methodological Techniques



2.1. The Methodological Tradition - Interpretivism  
 

 19 

interpretivist research, the researcher is engaged with the studied phenomena from a unique 
angle and understanding.  

To uphold the privileges of an interpretivist tradition, this study intends to highlight 
the very nature of interpretation for the phenomenon in context. To adopt an explicit 
foundation of an interpretive research in this study, it is important to mention that 
interpretivism as a philosophical movement is built upon different schools of thoughts. One 
school of thought has its roots in philosophical investigations that come from critical theory 
about understanding the meaning of language. Wittgenstein’s analytical interpretations of 
meaning and language can be seen as the key intellectual domain in which to do 
interpretive research (Trauth, 2001). Another school of thought has its roots in Heidegger’s 
analytical interpretation of being. Heideggerian interpretivism is known as phenomenology 
and it is also closely related to hermeneutics as a philosophical tradition. Such research 
focuses on the very constitution of an experience that results from a subject with an object 
(ibid.). 

With these two vital schools of interpretivism, information systems research has 
adapted a mix of such thoughts by maturing a new era of interpretive research, known as 
information systems interpretive research (Howcroft & Trauth, 2005).  

The intellectual work conducted under interpretive research in information systems 
has taken different approaches that have formulated specific streams of research movements 
(Howcroft & Trauth, 2005). 

Interpretive research in information systems is widely known to have taken place in 
different and interesting inquires presented by Boland (1978), Checkland (1981), Checkland 
and Holwell (1998), Mingers and Stowell (1997), Orlikowksi (1993), among others. These 
have influenced the investigations undertaken so far by allowing the researcher to interpret 
theories and borrowed concepts to a substantive level that conforms information systems 
research (Trauth, 2001). To illustrate a well-elaborated interpretive research positioned 
under information systems, Checkland and Holwell (1998) introduced interpretive research 
as a soft, interpretive strand in information systems. A soft, interpretive strand is 
understood as a coherent account of phenomena that are influenced by human agents in the 
reality and management of organizations, as opposed to the hard, functionalist strand, 
which accounts for engineering aspects in organizations.  

The explorations undertaken here challenge the interpretation of an experience by 
looking at a particular phenomenon. Thus, the interpretivist tradition proves to be useful 
and particularly reflexive in understanding the phenomenon of the lack of needed 
information. The explanations are addressed in terms of composite units of analysis that 
concern the subject, those that are affected (the human beings), and the object, the 
surroundings that make the interpretation of the phenomenon possible. In principle, this is 
a classical interpretivist tradition that gives a unique understanding of the phenomenon 
under investigation. 
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2.3. The Methodological Approaches 

Two methodological approaches are used to distinguish the investigations in this study. The 
first approach is concerned with theoretical analysis conducted by hermeneutics. The second 
approach is concerned with empirical analysis conducted by grounded theory.  

These two methodological approaches are differentiated in several respects, and 
hence have not been used synchronously. This is mainly because the intention of 
hermeneutics is to derive a meaningful understanding of the experienced phenomenon with 
a realistic comprehension (Creswell, 2009), whilst the intention of grounded theory is to 
develop theory (Glaser & Straus, 1967), which emerges from analysis of patterns extracted 
from data collection. 

Bearing in mind the diversity of these two methodological approaches, this study 
divides the application of hermeneutics from that of grounded theory. Both methodological 
approaches are used to clarify the observed phenomenon, allowing the hermeneutical 
understanding to follow with rigour and relevance, while the empirical analysis emerges 
gradually. Hermeneutics has been adapted to understand the meaning of the phenomenon 
with theoretical perspectives. Grounded theory has been responsive to develop an initial 
outline for a possible future theory that systematically illustrates the phenomenon in 
context. These approaches have driven an analytical level of describing the problem in the 
focus of this study: the lack of needed information. 

2.3.1. Theoretical Analysis – Hermeneutics 

One of the most classical approaches concerned with the art of how to understand text is 
hermeneutics (Gadamer, 1976). Literature reviews are vital for any research (Boell & Cecez-
Kecmanovic, 2010). This study introduces hermeneutics as the approach of conducting 
literature reviews. It does so by showing that a hermeneutic review is used to advance the 
study by a constant re-interpretation that leads to a deeper and more comprehensive 
understanding of the phenomenon of the lack of needed information. To argue why a 
hermeneutic approach is taken here, among many advocates and critics of hermeneutics are 
Boell and Cecez-Kecmanovic (2010). They stated that with hermeneutics, the literature 
reviews are better understood as a continuing open-ended process where increased 
understanding of the research area and better understanding of the research problem inform 
each other. In this vein, the hermeneutic approach is based on the hermeneutic circle 
intended for literature reviews. See Figure 2.3, adapted from Boell and Cecez-Kecmanovic 
(2010), who introduced the model of hermeneutic circle in literature reviews. 

With such an adapted approach, the research process becomes interwoven with the 
selected literature. Moreover, it strives for an interpretation of the selected literature to give 
unique understandings and meanings, and also to highlight the importance of individual 
texts comprised in the literature. Hermeneutics is applied as a procedural task, which in 
turn gives an understanding of the whole body of relevant retrieved literature. 
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Figure 2.3. The hermeneutic circle of reviewing literature and techniques associated with different 
stages of the hermeneutic circle (adapted with modification from Boell & Cecez-Kecmanovic, 2010, p. 
136). 

This part of study is the first stage of analysis– presented here in terms of 
theoretical analysis. It is based on three literature reviews and the foundational perspective 
of all the three reviews is communication theory, which was operationalized in the way 
presented below.  
 

The first literature review – primary theories 

The initiative for the first literature review was taken as a need to identify literature that 
concerns the area of interest. The search was conducted through the conventional search 
engines provided at a university library, followed by a reference list of the retrieved texts. 
The review was driven by the identification of research publications, which address 
phenomena concerning information management. After a comprehensive search in academic 
database systems, the selection of the literature review was limited to the strategy of 
information literacy and the young discipline named information logistics. The necessity to 
limit the identification of publication to these two is that both claim to explicitly focus on 
providing solutions that may remedy the phenomenon of the lack of needed information. On 
one hand, information literacy provides a strategy that professes to successfully account for 
such a phenomenon, by applying an informed learning approach. On the other hand, 
information logistics claims to be the only discipline aspiring to provide humans with 
information at the right time, in the right place, to the right person and for the right 
purpose. Hence, these reviews imply a concept-driven research approach. The analysis of the 
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retrieved publications was guided both by van Gigch’s meta-modelling research approach 
and by Kuhn’s notion of a scientific paradigm. The specific questions of inquiry included: 
what is the research object, what is the research methodology employed, what are the 
received theoretical bodies, what are the research results, and what are the basic 
presuppositions of the research approach; all this with a critical review of strengths and 
limitations.  

After these literature reviews, the very first one on information literacy became an 
important step towards the whole study, hence the literature review was initial and 
exploratory, while the second review was comprehensive and exploratory.  

The research results showed that, although these may be primary theories that 
explicitly claim to provide solutions to remedy the lack of needed information, they proved 
to be still immature, where no well-elaborated theories could be adopted. Thus, a second 
literature review was needed, because the present review was not satisfactory for giving an 
appropriate and a holistic answer in understanding the phenomenon in context. 
Consequently, the review was initiated by having in mind a question that may address 
other theoretical bodies that does not necessarily focus explicitly on what is studied here. 
The question was formulated as follows: What are the other theoretical bodies that at least 
partially help us to understand the phenomenon of the lack of needed information? 

 

The second literature review – secondary theories 

The search in this literature review was aimed at retrieving literature that focuses on 
theories that concern information and its relation to human behavioural aspects when 
dealing with information. Consequently, the literature search identified a number of 
information behaviour theories. The selection was based on a comprehensive literature 
review, in which more than fifty publications were analysed. The analysis focused on 
theoretical approaches that intend to explain human behaviour when engaging with 
information. Such theories have mostly focused on a variety of behavioural activities that 
involve information practices, such as issues of information exchange; information retrieval; 
information search; or, information processing. The selection among many identified theories 
from the selected literature presents five main theories that are of an interdisciplinary and a 
systemic nature, which have deep implications for understanding the investigated 
phenomenon. The findings showed that the selected theories were very accurate in partially 
specifying factors that elaborate on the phenomenon of the lack of needed information. The 
findings addressed these theories as secondary theories, which were implicitly stating to give 
understandings of why information problems trigger unwanted consequences.  

However, this review was not suitable either for the researcher to adapt a theoretical 
position giving a comprehensive understanding of what is investigated. This led to the 
identification of the final question proposed here. This final question is quite fundamental as 
it aspires to understand what information really is. Such a question became important after 
identifying that all the primary and secondary theories that were investigated seem to show 
one fundamental issue. Various theories showed that in principle there is one main problem 
concerning information. The meaning of information is essentially equivocal and ill-defined. 
Such an unstable position is misleading for this study, hence the third literature review was 
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conducted by focusing on the following question: If those theories cannot actually account 
satisfactorily for the phenomenon in context, the central problem here seems to be 
“information”. So, what is information really? 
 

The third literature review – information theory 

The third comprehensive literature review of more than two hundred scholarly publication 
was conducted. The review of these publications was driven by the need to find explicit 
notions of information. As a result, around fifty information notions have been selected for 
detailed analysis. 

The process of analysis that was conducted on this comprehensive literature review 
was guided both by Heidegger’s necessity of explicit interpretations of universal notions 
(Heidegger, 1962) and by Husserl’s system of propositions that are interlinked and have 
better overviews of different manifestations in the real world (Husserl, 2001). With the 
former the intention was to lead this inquiry by what is sought: to interpret the notion of 
information conceptually for what it signifies in human, social and industrial affairs. With 
the latter, the intention was to conduct this review with an explorative nature and with a 
multifaceted understanding of the notion of information. This is more explicitly understood 
with a new notion of information that emerged after analysis. These two methodologies 
have driven phenomenological descriptions of the study. 

The findings showed that the notion of information is still an elusive concept; yet it 
also seems to be one of the most central concepts of our present civilization. 

The analysis based on fifty selected notions led to a classification in four forms of 
the notion of information. Based on such analysis, an alternative and a novel understanding 
of the notion of information was introduced. Information is understood as the 
“representation of principles that guide humans’ understanding to utilize the meaning of 
data in handling their needs in a particular situation at a particular moment in time”. This 
understanding shows its importance in empirical dilemmas, when societal failures or 
fatalities, caused by the lack of needed information lead to unwanted consequences. 

Finally, these three literature reviews gave a signal that led to a demand for an 
empirical investigation.  

2.3.2. A Summary of Literature Reviews  

Table 2.1 below presents a short summary of the three literature reviews based on the 
hermeneutical circle as proposed by Boell and Cecez-Kecmanovic (2010). The summary 
gives an illustration of the “focus taken to retrieve the literature”, “the main keywords”, 
“main findings”, and “main conclusions”. 
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The application of the hermeneutical circle to three literature reviews 

Literature 
reviews 

 

Focus to 
retrieve 
literature: 

Main 
keywords: 

Main findings Main conclusions 

1st Literature 
Review: 
Primary 
Theories 

Disciplines or 
fields of 
study that 
address 
information-
related 
problems and 
explicitly 
intend to 
remedy them. 

Information 
need;  
Lack of 
information; 
Information 
overflow; 
Information 
strategy; 
Information 
logistics; 
Information 
problems. 

Information 
Literacy as a 
sophisticated 
technique or a 
strategy of 
informed learning, 
and Information 
Logistics as a 
young and 
promising 
discipline for 
timely provision of 
information. 

Information Literacy 
practically is not applicable 
to remedy situations of the 
lack of needed information. 
Information Logistics is 
highly diversified, 
fragmented and 
uncoordinated, that seems 
to be driven by engineering 
aspects of solving 
information problems.  

2nd Literature 
Review: 
Secondary 
Theories 

Specific 
theories that 
partially 
focus on 
information-
related 
problems 

Information 
need; 
Information 
behaviour; 
Information 
overflow; 
Information 
theory/ies; 
Information 
use.  

Many 
interdisciplinary 
theories, 
interpreted as 
“information 
behaviour 
theories”, which 
are driven by the 
process of 
decision-making. 
These stem from 
economics, 
sociology, etc. 

These theories cannot fully 
account for the 
phenomenon of the lack of 
needed information. Their 
focus is rather implicit and 
reductionist in the sense 
that they tackle dilemmas 
bound to specific situations, 
thus are not applicable in 
decision-making in dramatic 
situations. 

3rd Literature 
Review: 
Information 
Theory 

Concrete 
understandin
gs and 
definitions of 
“what is 
information”. 

Information; 
Notion of 
Information; 
Definition of 
Information; 
Information 
understandin
g; 
Information 
Concept 

There is no 
general definition 
of the notion of 
information. The 
notion is complex 
and universal. The 
notion of 
information is 
defined in various 
ways, hence all 
scientific 
disciplines have a 
specific meaning 
assigned to it. 

The notion of information is 
ill-defined and elusive. A 
new understanding is 
needed to illustrate 
information’s meaning for 
the purpose of this research: 
“representation of principles 
that guide humans’ 
understanding to utilize the 
meaning of data in handling 
their needs in a particular 
situation at a particular 
moment in time”.  

Table 2.1. A summary of the main hermeneutical processes that were used to retrieve the literature, 
analyse it, derive the findings and the main conclusions, all applied to the three literature reviews.  
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2.3.3. Empirical Analysis - Grounded Theory 

Grounded theory is a qualitative research approach that is mainly used to develop theory 
about certain phenomena that are of interest to the researcher. It comprises systematic, 
inductive and comparative approaches, for the purpose of constructing theory (Bryant & 
Charmaz, 2010; Charmaz, 2006, 2008; Glaser & Strauss, 1967).  

Barney Glaser and Anselm Strauss were the founders of grounded theory, which 
emerged in their analysis during 1960s. The discovery of this theory was based on their 
empirical study, which at that time needed a reverse engineering approach – an inductive 
approach, to understand the phenomenon under study. In 1967, Glaser and Strauss wrote 
their first book on the method of grounded theory called “the discovery of grounded theory”. 
Their study developed grounded theory as an approach largely based on understanding a 
situation as a bottom-up approach (data-driven), for which they claimed that data should 
be purely used for constructing new meanings, freeing it from researcher’s perspective and 
influence. Today, such a grounded theory approach is known as a positivistic grounded 
theory, which can be used also for quantitative analysis (Glaser & Strauss, 1967). 

Later on, grounded theory developed with a new epistemological emphasis, focusing 
on a pragmatist approach. It suggested that history is part of analysing data (Strauss & 
Corbin, 1994). Another evolutionary development of grounded theory came along with 
constructivism. Grounded theory took another methodological influence, mainly focusing on 
constructivism as a need to co-construct meaning, which not only waits for the rise of 
understanding when data speak, but also awaits the understanding given by the researcher. 
Charmaz (1995) developed constructivist grounded theory with intention to reshape the 
interaction between the researcher and what is being researched. According to Charmaz 
(1995), the researcher seeks for a meaning in data by adding a description of a situation 
from the researcher’s perspective. This way, the researcher becomes the co-producer in 
understanding the emergence of concepts and categories (Charmaz, 1995).  

In this study, the constructivist grounded theory is applied as an approach that was 
needed not only to apply the constant comparative process, but also the analytic induction 
for immersion that could give a description of a situation by also reflecting upon it. One of 
the examples is Charmaz and Mitchell (1996) who gave this approach a particular focus. 

Grounded theory is composed of several complex iterative processes. In this study, 
the use of grounded theory started with the first iterative process. It is the introduction of 
several generic questions that helped to guide the research process, by seeking to ensure 
that those questions were not restricted. Questions such as the following were considered: 
How do humans interpret information? How much information is needed to make good 
decisions? Those questions led to data gathering that resulted in a selection of fifty 
secondary empirical cases. The data analysis for these cases was based on comparative 
analysis and the analytic induction of a qualitative nature (Charmaz, 2006) as adapted for 
the purpose of this study. 
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The foundation of the motives for conducting qualitative research during the whole 
study is the researcher’s philosophical beliefs (Creswell, 2007). With qualitative analysis, the 
research process led to the identification of the core theoretical concept of this study, 
namely information inadequacy. This concept emerged with comparative analysis, as 
observed from several identified codes in the fifty empirical cases. This continued with an 
interpretation of the codes as tentative analytic categories. The process progressed by 
identifying characteristics that led to the formulation of a general concept or main category 
that gives a theoretical account of what causes the phenomenon of lack of needed 
information in human, social and industrial affairs.  

Originally, the discovery of the main category (the key concept) is the key finding 
that is generated by grounded theory. Glaser and Strauss (1967), in their work on 
discovering grounded theory, state:   

one generates conceptual categories of their properties from evidence; then the 
evidence from which the category emerged is used to illustrate the concept. The 
evidence may not necessarily be accurate beyond a doubt … but the concept is 
undoubtedly a relevant theoretical abstraction about what is going on in the area 
studied (p. 23).  

Accordingly, grounded theory is used here as a methodological approach to conduct 
empirical analysis of what is researched in terms of the problem in focus: the lack of needed 
information. In principle, grounded theory is used here to understand the patterns that 
emerged in fifty secondary empirical cases by illustrating their main conceptual categories 
that describe the origin of information inadequacy. For more details see a comprehensive 
application of grounded theory in Article VI. The analytical induction of the theoretical 
concept of information inadequacy with comparative analysis elaborated in this study took 
a specific constructivist grounded theory approach that was founded by Glasser and Strauss 
(1967), but has been further developed by Charmaz (2003, 2006), Bryant and Charmaz 
(2010), Orlikowski (1993), and Sarker et al. (2001). These developments allowed increasing 
analytical descriptions in this study. The initial outline of information inadequacy is 
developed with analysis of empirical cases that manifested a problem experienced in 
practice, conceptualized as information inadequacy.  

To summarize at this point, with grounded theory this study intends to demonstrate 
the following: “dramatic situations (many of which happen on a daily basis) that encounter 
information as the key resource in different situations and circumstances, manifest various 
consequences, many of which are experienced as failures and fatalities in human, social and 
industrial affairs. As a result, information-related problems become unavoidable. It is 
justifiable, as well as moderate, to state that information inadequacy as such is not taken as 
seriously as a problem that is accompanied by unwanted consequences. Strangely, the 
characteristics that compose information inadequacy represent a pattern that is regarded as 
a solid dilemma. Tentatively stated, this initial outline is crucial.” 

Information inadequacy presents a logical induction from the collected data. In 
terms of grounded theory, this is to assure that this outline is not biased by theoretical 
investigations. Undoubtedly, the influence of researcher’s interests, language and previous 
experiences has affected the empirical analysis (Charmaz, 2006; Maxwell, 2005). 
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Nevertheless, the application of grounded theory has established the foundation for a 
concrete and new understanding of the phenomenon in context. 

2.4. Methodological Techniques 

A number of techniques for data collection and analysis were considered. For the first 
approach (hermeneutics) the multidisciplinary academic literature based on literature 
review was used. For the second approach (grounded theory) non-participative observation 
with secondary data collection was used. Finally, the meta-modelling analysis has been 
applied as an operational technique that shaped the consistency of analysis. 

2.4.1. Data Collection 

Multidisciplinary Academic Literature is the methodological tool used for data collection in 
the first approach. The multidisciplinary literature was mainly related to the field of 
Information Systems & Management. As introduced earlier, the hermeneutics approach 
shaped the coherence in searching the literature retrieved from academic sources provided 
by databases existing in a university library. It is important to mention at this point that 
the university library also served as a mediator for inter-loans, thus publications were also 
received from other worldwide libraries. Key literature findings that were of interest for this 
study were based on books and on articles published in journals or conference volumes. 
Other publications, such as unpublished research results, research reports or academic 
websites also served as useful texts.   

Non-participative observation is the methodological tool used for data collection in 
the second approach. Non-participative observation is based on secondary empirical cases 
that are collected from external sources. Other scholars who maintain and advance 
methodological tools as they concern sociological phenomena identify the secondary data as 
documents, e.g. Creswell (2009) among others.  

It is important to declare here that this method is not often used, but the research 
may be shaped in a particular way that this method becomes useful for generating 
informative and rich description of the contexts and settings in which the observer 
interprets the phenomenon (Creswell, 2009; Maxwell, 2005). Such a method for data 
collection has also proved to make valuable contributions in empirical and phenomenological 
research and to collect a large number of data (Creswell, 2007).  

2.4.2. The Meta-Modelling Approach 

It is justifiable to question whether the chosen scientific method and the operationalization 
of this work is a basis for validation and confidence in conclusions. The meta-modelling 
approach is introduced below, to show that its operationalization led to the recognition that 
scientific activity is conducted in this study. 
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Meta-modelling has provided valuable input for constructing an abstraction of 
observed phenomena (van Gigch, 1991). This refers to the articulation of phenomenological 
analysis that provided the basis for describing and modelling the reality (Eriksson, 2007). 
To illustrate the observed phenomenological analysis with conceptual modelling, meta-
modelling emphasizes the relationship between the derived concepts and their patterns as 
categories, represented by abstraction. This gives a higher-level logic, which sets the 
guidelines for the process of representation (van Gigch, 1991). If this process is applied 
accordingly, it leads to a concrete tangible form of model. 

The meta-modelling approach is operationalized in a way that has been used to 
define the epistemological and the ontological guidance for conceptualizing reality, which is 
based on logic, reasoning, guarantees of proof, truth or validation. As a matter of fact, “any 
discussion of modeling must, involve metamodeling, from which the former evolved” (ibid., 
p. 92). 

2.5. Philosophies of Inquiry 

Theory is the strongest instrument that questions any global understanding in any area of 
investigation (Mingers & Willcocks, 2004). It is argued here that the understanding of 
different phenomena brings control during research, created by certain beliefs induced from 
reality. In this study, the reasoning about what is believed and how this belief is created, is 
based on problematizing the studied phenomenon that is narrated as how humans encounter 
problems with information. It becomes relevant to theorize about uncertainty and confusion 
that the problem under investigation produces, i.e. lack of needed information. In this 
study, it is stated that the fact that shows how information has become the wealth of 
individuals and societies, justifies the chosen theoretical foundations presented in Table 2.2, 
by looking at empirical cases that represent assumed premises for understanding reality.  

It is thus essential to start here by introducing the questions for the presentation of 
philosophical foundations that characterize the phenomenon under investigation: how is the 
nature of the phenomenon in context conceived in this study (ontological); how is the 
meaningfulness of the generated phenomenon perceived (epistemological); how are the 
normative values assessed in confrontation with the phenomenon (axiological); and how 
does the understanding influence the interpretation of behaviour (anthropological)? 

 
Philosophical Tradition Interpretivist 

Ontology  Realist 

Epistemology Empiricist  

Axiology  Normative  

Anthropology  Behavioural 

Table 2.2. Four meta-theoretical assumptions that guided the philosophical inquiry in this research.  
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The following sections introduce the researchers position through four philosophical 
foundations in more details.   

2.5.1. The Ontological Position 

Ontology describes how things appear and exist in the world. The ontological position taken 
here distinguishes between the being of entities, that of the physical perception of reality, 
with the being as human beings and their mental reality, that of the consciousness, 
although these are not separated from one another. Here, realism is clearly pictured as the 
perception of the being directed towards the external world. Realism is seen in terms of the 
perception between the objects and the subjects that depend on a reality occurring. In this 
view, a fundamental ontological position is adopted from Heidegger (1962), who intended to 
explain the being itself (originally known as Dasein that exists for the sake of itself) 
(Taminiaux, 1991), and the being of entities, as physical reality that does not have a typical 
Dasein character (ibid.). It is important to state that a fundamental ontology insists that all 
forms of being exist in multiplicity (Heidegger, 1962). This is described with the practice of 
philosophy as derived from Heidegger, in the sense that its roots are appropriating 
historically Aristotle’s questioning of the meaning of being. To relate Heidegger to Aristotle 
at this point, it becomes clear that for Aristotle as well as for Heidegger, the questioning of 
being starts from the relation of the being to its existence, not to its consciousness. This 
gives a historical trajectory that a primordial tradition of ontology with that of fundamental 
ontology is rooted in the Metaphysics of Aristotle (Falcon, 2011; Taminiaux, 1991). Hence, 
this position is also valued in this study. There is a being of itself, of entities, of humans, 
and all the rest that have dependency on one another. In this, the being of either things or 
the consciousness is primary, without separating one or the other. In fact, it is the being of 
everything that is related and interpreted as experiences of real phenomena (Smith, 2008). 
The intention of this ontological position is to highlight the realistic view of the 
phenomenon under study, analysis and results which emerged with understandings based on 
an interdisciplinary perspective. Moreover, the study on the basis of realism advocates a 
holistic position rather than a reductionist one. Primarily because the interdisciplinary focus 
on both the theoretical investigation and the empirical investigation offers comprehensive 
explanations for the natural world and the emergence of the properties, whereas a 
reductionist position would limit the interpretation of the phenomenon in context as a 
process understood in separate parts, rather than as an emerging and a comprehensive 
understanding.  

2.5.2. The Epistemological Position 

Epistemology is the philosophy of explaining the grounds and the nature of knowledge 
(Kemerling, 2002). It focuses on the many ways in which humans acquire knowledge. 
Epistemology remains a challenging philosophical discipline that is concerned with a long-
standing debate about knowledge as constructed a priori and a posteriori. The 
epistemological position taken in this study is that knowledge is acquired through 
empiricism, hence a posteriori, by understanding and interpreting things through 
experience. The epistemology of empiricism is founded upon early study of Aristotle’s 
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Causality, on the Creation of Form, which was further developed by many scholars, among 
these Hume’s thesis of empiricism. As a theory of knowledge, empiricism asserts that 
knowledge is created and developed through sense experience, as guided by facts and beliefs 
(Hume, 2001). In this view, Hume’s critique becomes prominent in explaining that the facts 
are based on beliefs, which at some point may become habitual (Kemerling, 2002). Hume 
regards some forms of extreme habits as unjustifiable beliefs, although the human 
experience largely relies on perceiving the causes as habitual – this is simply human nature 
and not the rational nature of simple reasoning. However, this gives rise to the question, 
how do we know that the future of the nature, e.g. sunrise and sunset, remains uniform? 
According to Hume, the belief as based on matters of fact arises from feelings and 
experiences, rather than the opposite of the episteme, the rationale of the reasoning. To 
oppose rationalism, if such a question is to be answered, then by reasoning, it suggests that 
in past experience the sunrise and sunset were always present. This simply remains 
unjustifiable, as opposed to what empiricism gives: it awaits further developed knowledge, 
which comes from sense experience. In this line of argument, Locke gives a similar 
empiricist response (see, for instance, Locke, 1991). Insofar as knowledge is constituted 
under the subjective, in the consciousness of the being, then knowledge is definitely a 
posteriori, and always dependent on sense experience. This statement fully rejects reasoning 
alone as an episteme that does not give us superior knowledge, the a priori (Markie, 2008).  

In the context of this study, what matters really is the developing knowledge of 
human beings in relation to perceiving information. Human beings’ experience of evolving 
information in a situation is particularly interesting. It is important for human beings that a 
sort of information received (mainly implying its meaning) may be changed through time 
(during the situation). In Hume’s terms this would count for how humans act upon sense 
experience in a situation. The epistemological position on empiricism taken in this study 
can then be justified based on the following reason. One of two main orientations in 
philosophy of science is empiricism (in opposition to the other: rationalism). In a 
hierarchical view, empiricism stands as one of the main branches of philosophy of science. In 
the methodological tradition and approaches presented and adopted in this study 
interpretivism developed and formed under empiricism. Furthermore, hermeneutics and the 
constructivist orientations applied are largely formed on the basis of interpretivism. 

The basis of epistemology as a posteriori, thus empiricist, can be traced in both 
investigations. The first approach – theoretically oriented – focuses on theoretical bodies 
that are largely based on empirical support for their claims. Therefore, their statements 
support the a posteriori. The second approach – empirically oriented – is based on the 
constructivist grounded theory approach, always depending on the a posteriori origin of 
claims. This, in turn, rejects the rationalist standpoint, which would account for the 
intuitive and deductive thesis based on the knowledge gained a priori, independently of 
sense experience (Markie, 2008). In this study, the emergence of understanding the 
phenomenon of the lack of needed information cannot be seen as a priori, because a priori 
knowledge creation cannot be certain. Basically, because human beings influence 
information flows as comprehended in this study, and because human beings are subjective 
entities, this allows the conclusion that sense experience is fairly uncertain. 
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2.5.3. The Axiological Position 

Axiology is a branch of philosophy that is concerned with ethical and aesthetic norms of 
human conduct that concern human values, the judgments of values, and the formation of 
values (McDonald, 2004). The axiological position taken here is an “instrumental value” that 
is required for subjective intrinsic value creation that corresponds to feelings, will, desires, 
interests, emotions, attitude or even the reasoning of an object (McDonald, 2004). If an 
intrinsic value creation did not account for such states (feelings, will…) then value creation 
would not be subjective – consciousness-related. It is also interesting to state at this point 
that an intrinsic value creation, as dependent on the subjective, is much dependent on the 
behaviour of the subject. For example, norms are interpreted by values created by humans. 
In this study this would count for what is to be understood as “accurate information or 
inaccurate information depending on the subject”. Moreover, the intrinsic value creation is 
not always hidden and implicit, but also observable and active, i.e. the social norms give 
meaning to sorts of information according to their formulated values that mainly depend on 
the contexts in which they are formed (McDonald, 2004). 

2.5.4. The Anthropological Position 

Anthropology is a philosophical discipline that studies the essence of human nature and the 
human condition with the external. It primarily seeks to understand human behaviour, 
which implies a specific meaning of information in a situation. Human behaviour is one of 
the key factors that determine the action upon sorts of information in different situations. 
Concerning human behaviour, this study is positioned under the anthropological 
investigations of Bateson (1972). In the context of this research, there is one prime 
conception of how humans’ behaviour is determined by inputs received through time. 
According to Bateson, humans act upon information as input. Specifically, Bateson’s logic 
on exploring the human act depends upon the receipt of information. This for Bateson 
represents a form of difference, with which through time humans are able to transform their 
actions according to information. This is a transformation in the behaviour of human’s 
action, and is different from the transformations that the physical world would act upon 
(Bateson, 1972).  

2.6. Methodological Limitations 

There are numerous methodological frameworks that one can apply in research. The design 
of the research presented here is mostly dependent on types of collected data. The 
theoretically review has applied hermeneutics as qualitative research approach, with a need 
to understand the retrieved texts (publications). However, the methodological limitations do 
not correspond so much with how the review was conducted, considering that hermeneutics 
and data collection based on academic literature is the most common approach. The 
methodological limitation is rather bound to the second approach, a constructivist grounded 
theory with secondary data collection. It is understood here that secondary data are mainly 
influenced by interpretations that formulate the analysis and results based on the 
researcher’s perspective. This is a limitation suggesting that another methodological 
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approach that directs a similar study of the phenomenon of the lack of needed information 
may have different results and conclusions, specifically if first-degree experience with 
collected data is considered. 

2.7. Four Philosophical Foundations in Conclusion 

The four philosophical foundations assumed form a relationship that enable articulating the 
position the researcher takes while investigating the phenomenon of the lack of needed 
information in human social and industrial affairs. 

These are important in an exploratory study, where most of the inquiry emerges 
through analysis without firm suppositions. Yet the researcher’s previous experiences, 
language, interests and intentions undoubtedly reflect how the study takes shape. 

Hence, the researcher’s position to elaborate on the four philosophical foundations 
became important after this study developed the needed knowledge in understanding the 
phenomenon in context. 
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CHAPTER 3 
3. Theoretical Investigation: a Review of Multiple Theories  
This chapter gives an introduction to theoretical bodies that have been selected for coherent 
analysis in understanding the phenomenon of the lack of needed information. The results 
are presented below. More details regarding the analysis for each of the following theoretical 
bodies introduced can be found in Articles I, II, III, IV and V presented in Part IV.  

3.1. On Overview of Information Systems Research  

Before exposing the foundations of the selected theoretical bodies explored in this study, an 
overview of the area of information systems research is given. This is necessary to elaborate 
the understanding the researcher has in relation to information systems research and the 
position the researcher takes in information systems research. 

Information systems are parts of an organization that are used for the purpose of 
improving the effectiveness and efficiency of that organization (Hevner et al., 2004). The 
discipline of information systems is usually considered to be an applied discipline, which is 
concerned with the creation of meaningful data known as information (Checkland & 
Holwell, 1998). Looking at the notion of information, which is regarded as an input with a 
given meaning in a given context, information systems research in its scientific disposition is 
not a naïve discipline that is focused on data processing systems (Checkland, 1981), what is 
today thought of as information technology – essentially computing. In fact, the applicative 
information systems are designed as report-generating systems, decision systems, work-flow 
systems, group systems, enquiry systems of all sorts (Boland, 1999), without necessarily 
bringing into focus the IT perspective, yet in practice doing so.  

Thus, the position taken here in relation to explicitly specifying information in 
information systems research follows Checkland’s rich concept of information systems and 
its informational perspective: 

“An ‘information system’, in the full sense, will be “a meaning attributing system” in 
which people select certain data and get them processed to make them meaningful in a 
particular context in order to support people who are engaged in purposeful action” 
(Checkland 1999, p. 53). 

The phenomena of interest that are usually accompanied by conventional bodies of 
knowledge and are related to information systems research, at least in the last few decades, 
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are mediated by IT. Therefore, an information system is regarded as a link to IT, 
considering that IT has become pervasive in many societies, although only acting as a 
mediator for communication (Baskerville & Myers, 2002). 

In practical terms, IS serves as a referencing discipline in a wider discourse of other 
disciplines (ibid). The diverse perspectives adopted within IS research should be regarded as 
complementary. IS reflects a dynamic nature that is vibrant both as a research discipline 
and as an area of research (King & Lyytinen, 2006). 

In relation to IS, this research may address information management, an important 
area that represents a traditional multi-perspective research within the IS discipline, more 
specifically related to management information systems (MIS). Information management is 
a well-known area of research that is usually regarded as an umbrella for studies that tackle 
human behaviour in information practices, organizational information, engineering 
information, and the like (Wijnhoven, 2009). Information management is understood as an 
area of research concerned with individual and/or organizational activities by which 
information is handled. More specifically, information management, regarded as an 
interdisciplinary scientific and coherent area of research, is commonly connected to 
information management theories and methods that are intended to build solutions in 
different contexts related to information problems. However, the field of information 
management itself is insufficient to explain the phenomenon of interest in this research in 
one key respect. Its period as a flourishing scientific area of research is recognized when IT 
became prominent. This means that management information systems as part of 
information management have become IT-centric. This resulted when the commoditization 
of IT became the key resource for solving information-related problems (ibid).  

This shows that information management methods and techniques lack essential 
organizational techniques to cope with information, e.g. situations where IT is not present. 
It is then clear that MIS can only be helpful to facilitate the common everyday situations 
where information problems occur and that are heavily dependent on IT, e.g. email spam. 
Thus, it cannot account for dramatic situations where IT is usually impractical and does 
not successfully support the choice of critical and edgy decisions. For this reason, MIS is not 
included in what this research aims to investigate, but the intention is to enrich the study 
with the results derived from that research. For that reason other theoretical bodies that 
act as references in IS research and are helpful for theoretical analysis are taken into 
consideration. These are introduced in the sections below. 

3.2. Primary Theories 

Two types of theoretical bodies have been investigated. Information Literacy, as a 
sophisticated technique or a strategy of informed learning, and Information Logistics, as a 
young and promising discipline for timely provision of information. The reason for labelling 
these two theoretical bodies as “primary theories” is that their theories explicitly claim to 
provide strategies and solutions to remedy the lack of needed information. The former 
focuses on a strategic procedure that may be successful in educating human agents when 
dealing with information, while the latter focuses on providing the right information, at the 
right time, for the right purpose and to the right person. Results are summarized in the    
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following two sections. More details are given in Articles I and II. 

3.2.1. Information Literacy  

Information literacy is a sophisticated technique that gives the possibility to become 
information-literate for information retrieval processes (Doyle, 1994). Further advancements 
in information literacy define it as a strategy that uses advanced techniques that support 
the selection of accurate information during information retrieval process (Bruce, 2008). 
Thus, its activities are a know-how property of individuals and/or organizations that play 
an important role for advancing skills, by easily becoming aware of all the information 
floating around them (Harris, 2008). 

This indicates that those who know how to access and use information are likely to 
be more successful in different situations, such as competitive marketplaces (Doyle, 1994). 

Having this broad overview of Information literacy, it became necessary to analyse 
its technique in relation to the phenomenon of the lack of needed information, because it 
seems that it provides an argument for how this phenomenon can be handled successfully. 
Information literacy evolved as a strategy to describe what it means to be information-
literate. As an applied strategy, information literacy focuses on the contemporary society of 
information that basically intends to deal with the increased amount of information 
available and the obsolete information that also became more prominent. In summary, 
information literacy seems to be an opportunistic strategy for the future of education in 
societies on how to deal with information. Moreover, information literacy is concerned with 
managing information by developing learning strategies that can be summarized in terms of 
three processes (analyse, search, manage). The three processes are dependent on several 
activities, meaning that each process consists of activities that need to be accomplished by 
individuals and/or organizations. Doyle (1994) and Bruce (2008) argue that such processes 
influence the effective retrieval of information. They generate positive motivation in 
organizations, and they trigger accurate use of information: 

 
• Analyse: Recognize the need to retrieve specific information. 
• Analyse: Recognize information that determines its scale of accuracy for the need. 
• Search: Identify accurate information sources for the needs. 
• Search: Access information sources only related to the needs. 
• Manage: Evaluate retrieved information by comparing it. 
• Manage: Organize information through the selection and type of information. 
• Manage: Communicate important information. 

 
The usefulness of the three processes is that they can facilitate information retrieval process 
in an organized fashion, where not only an individualistic approach is apparent, but 
individuals are encouraged to interact. The first process, analyse, refers to the feature of 
specificity. This depends on the human agent motivation to interact and recognize the need 
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to retrieve specific information. The second process, search, refers to the feature of 
correctness. This indicates how the human agent can achieve accuracy by identifying and 
accessing information sources related to her or his needs. The third process, manage, refers 
to the feature of distribution. This process requires human agents to interact and distribute 
retrieved information. These features demonstrate that the focus of the processes occurs in 
response to human agent needs.  

However, as the strategy of information literacy continuously develops, it seems that 
it is not mature and comprehensive enough to account for dramatic situations where the 
lack of needed information takes place. First, because dramatic situations are usually 
accompanied by “uncertainty”, meaning that the flow of information is rather uncertain 
when and where it happens. Second, in dramatic situations the strategy of information 
literacy is not applicable because the needed information is not predictable when, where and 
for what reason it needs to be used, so it cannot be managed based on the three processes 
introduced earlier. Finally, the strategy of information literacy is largely based on informed 
learning. Strategically, this theory is not applicable when it concerns situations that largely 
depend on the lack of needed information for the human needs in a specific moment in time 
– mainly because information literacy intends to orient its strategy in educating human 
agents to use, select or manage information, and there are few or no possibilities to know 
what information will be needed or how information is produced.  

These analyses, which are basically exploratory, revealed the need to broaden the 
horizon in trying to understand the phenomenon of the lack of needed information, by using 
other theoretical bodies that claim to explicitly account for it. Such is the young and 
aspiring discipline of information logistics. The results of this part of the research are 
presented below.  

3.2.2. Information Logistics 

Information Logistics (IL) is a relatively young discipline that has presented itself as an 
intellectual and professional domain to address the question of timely provision of accurate 
information. 

There are at least eleven streams of research in the world that explicitly focus on 
research that concerns the area of information logistics. Of these there are at least seven 
streams that are active and productive in terms of scientific inquiries. The publications 
selected for review were based on their explicitness in relation to information logistics. The 
selected publications show that this research has been published for more than three 
decades and that it is relatively young.  

These streams are categorized in the following way: information distribution 
questions (Wormley, 1978), productivity of information-based operations, e.g. (Gerrits, 
1995; Gerrits & Sijbrands, 1992), the electronic identification of information needs and their 
fulfilment (Olthof & Willems, 2008; Willems et al., 2009), the efficiency of information flows 
in large industrial supply chain networks (Fricke, 2007; Grolik, 2007), the efficiency of cross-
functional information provision for decision makers, e.g. (Bucher & Dinter, 2008; 
Lahrmann & Stroh, 2009), the information content and flows in electronic maintenance 
operations (Candell et al., 2009; Karim et al., 2009), the outsourcing of electronic data 
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processing capabilities aimed at operational cost reduction (Chaffe 2001), the business 
process improvements with efficient information flows (e.g. Deiters & Heuwinkel, 2002; 
Heuwinkel et al., 2003; Sandkuhl et al., 2004), and then the modelling of such work flows to 
provide a machine context for information needs (Flensburg, 2004), and finally the cross-
reference database indexes to enable information exchange between heterogeneous databases 
(Simonsen, 2005). 

It is important to mention that, although information logistics seems to have a clear 
vision of what it intends to achieve, the findings that resulted in categorizing eleven streams 
of research identified in IL research are diversified and do not share a common 
understanding. Starting with empirical dilemmas addressed in eleven streams, a diversity is 
noted, as some initiatives have their focus of research on a whole industry and its 
information flows (see e.g. Wormley, 1978; Gerrits & Sijbrands, 1992), while several 
initiatives focus on the lower level of an organization and its various processes (Grolik, 
2007), whereas other initiatives focus on an even lower level of data and software (Haseloff, 
2004; Lundqvist 2007; Sandkuhl et al., 2003). Moreover, within each such a category, 
different questions are addressed. This shows that IL research is highly diversified and 
uncoordinated. The same may be noted with regard to the kind of received theories that are 
assumed, which range from transaction-cost theory, through optimization algorithms, to 
various software engineering conceptual frameworks. As a consequence of this, different 
research methodologies are assumed, including the typical positivistic approach with 
hypothesis formulation, survey-based data collections and statistical analysis, through more 
hermeneutic case studies, to typical engineering studies based on experiments and 
conceptual elaborations. 

There is another diversity noted in these eleven streams of research. Each such 
research initiative has its own notion of what information logistics is about. However, what 
is promising for the future of IL is that there seems to be implicit agreement on some 
commonalities, such as that it is about the timely and accurate provision of the needed 
information to the needing actor, whether human or machine. A second common 
characteristic is that all the reviewed research initiatives of information logistics include 
information and communication technologies as a key component. Some regard this 
technology only as an enabler, which is conceptually disregarded in theoretical elaborations, 
while others explicitly focus only on some aspects of it, typically the software. 

At this point it is important to mention that at least five streams of IL research 
streams are active and continuously contribute to enriching IL as a young and aspiring 
discipline. The first one is the focus on user-demand information supply. The theoretical 
bases of this research are largely dependent on software engineering approaches that use it 
as a methodological process to design conceptual frameworks or software solutions for 
information-demand identification; information matching and assessment, information 
supply, etc. (e.g. Sandkuhl et al., 2004). The second focuses on the efficiency of information 
flow by looking at optimization methods in improving economic models of information flows 
that cover all tasks of information logistics (a chain of events from information production 
to information transfer and finally to information consumption) (e.g. Fricke, 2007). The 
third focuses on the cross-functional supply of analytical information. This is a process-
oriented information logistics approach that is beneficial for organizations in the following 
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way: it defines what IL products and services need to be supplied and by whom; it defines 
the relationship between an IL supplier and an IL receiver; and, it defines guidelines for the 
development of IL products and services (e.g. Bucher & Dinter, 2008; Dinter & Winter, 
2009). The fourth focuses on process improvement via information flows, mainly looking at 
one chain of events in a communication process: the transportation, in terms of proposing 
how the production of information needs to be delivered “in the right format, at the right 
place, at the right time, for the right users, all demand driven”. However, these 
investigations are industrial and are not based on scholarly research methods (see e.g. 
Olthof & Willems, 2008). Finally, the fifth active research stream focuses on the 
maintenance operations of complex entities that concern the provision of the right and 
timely information (e.g. for an aircraft, or other complex transportation vehicles) to the 
service module. The focus on maintenance highlights the life cycle of such an entity, its 
costs, quality, or safety matters. Moreover, this stream takes a specific approach also 
focusing on e-Maintenance, which is elaborated as an application of information and 
communication technologies to various such maintenance activities of a complex entity (see 
e.g. Karim et al., 2009).  

With such diverse aims, there are at least two major shortcomings in IL research as 
a whole. The first is that the given contributions focus extensively on the information needs, 
and information provision, while very little, if any, addresses the source of information, its 
production. The limitation of this is that a successful information logistics operation may 
only be established if a compete information value chain is conceptualized and addressed, 
from the information production, through its transfer, transformation, storage and also 
consumption, aimed at some value-generating aspect. 

The second shortcoming identified is that information logistics research addresses 
the very “information” in its syntactical manner, disregarding its semantic quality: the 
meaning. At least since the seminal work of Winograd and Flores (1987), it is known that a 
syntactical approach to information and its context as well as technology limits and hinders 
us from exploring the full potential of an information society. 

Information logistics, understood as the timely provision of the right information to 
the needing actors – human or machine – shows its importance frequently in media, when 
incidents caused by the lack of needed information lead to unwanted consequences. 
Examples are numerous, for instance the tsunami catastrophe in Indonesia in 2004, or the 
financial collapse with the Enron bankruptcy in 2001.  

However, the analysis of what is conceived to be information logistics shows that it 
is an intellectual domain, although highly diversified, fragmented, and uncoordinated, which 
is a typical characteristic of a young and underdeveloped research discipline. Its intellectual 
fragmentation shows that information logistics is not capable of giving a thorough 
understanding of what is known as the lack of needed information. As a matter of fact, 
information logistics seems to be driven by engineering aspects, with strategies that intend 
to build solutions for solving information-related problems. So far, this discipline has only 
aspired to claim that it is practically enriched with strategies for providing the right 
information, at the right time, for the right purpose and to the right person. Thus, it has no 
well-defined strategy for achieving the timely delivery of information in various dramatic 
situations that may appear in everyday work, mostly because of the communication theory,
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which considers three roles: the information sender (source), information mediator and 
information receiver. This young discipline aims to address the whole chain of events in a 
communication process related to the production, the transfer, and the consumption of 
information. However, it shows that most of the current studies are engineering-oriented 
and target the transfer of information, rather than the production, and a few focus on the 
consumption. More specifically, and in terms of dramatic situations as introduced earlier in 
this study, the production of information is crucial, thereafter the transfer and the 
consumption. 

3.3.  Secondary Theories 

An investigation of information behaviour theories presents initial analysis and results 
concerning five main theories that implicitly claim to account for the phenomenon of the 
lack of needed information with intentions to focus the analyses on human-machine 
behaviour when processing information. The results are summarized below, while more 
details can be found in Articles III and IV. 

3.3.1. Information Behaviour Theories 

Among numerous theories that address different problems of human-related information 
practices, five theories have been of particular interest: Social Network Theory; Social 
Cognitive Theory; Theory of Information Asymmetry; Information Theory; and Social 
Construction of Technology Theory. Conceptually, these five theories are examined in terms 
of their use in developing information behaviour theories, which are intended to understand 
information practices (information need and seeking, information-seeking behaviour, 
cognitive information retrieval, etc.). Information behaviour theories are well established 
and focus on information-related phenomena, which mostly tend to address human cognitive 
behaviour in relation to using information in its physical or digital form. The 
conceptualization of information behaviour is based on “how people need, seek, manage, give 
and use information in different contexts” (Fisher et al., 2006, p. xix). It is important to 
mention that information behaviour theories are popular in library and information sciences. 
They represent an interdisciplinary approach that refers to various aspects of information 
behaviour, and are therefore thought to be useful in addressing the phenomenon of the lack 
of needed information. The selection of these five theories is based on the need to 
investigate their potentials in addressing the phenomenon of the lack of needed information, 
at least partially. These theories are based on characteristics that profoundly influence 
problem-solving activities that are specifically focused on trying to understand human 
motivational states when people are involved in various information practices. Below, a 
short introduction to each of these theories is given, in order to understand their benefits, 
limitations and implications for the phenomenon of the lack of needed information.  

Social Network Theory was first coined by Barnes (1954). This theory intends to 
specify the role of an individual in a social group. The use of this theory in information 
behaviour theories is based on the idea that human information behaviour is shaped by and 
shapes individuals, social networks, situations and contexts where information practices take 
place. This theory is widely used in understanding information needs, information 
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construction, and actions based on available information – all focusing on information 
problems that concern individuals in a social group. In summary, social network theory is 
mainly used in determining the perception of the need for information in relation to its 
availability to satisfy the need of an individual. Searching for an understanding of the lack 
of needed information, the benefit of this particular theory is in its focus on “information 
need”. However, this theory only partially helps to determine the information needs of an 
individual in dramatic situations, because dramatic situations always happen unexpectedly, 
and therefore the availability of and the need for information in a particular situation is 
unexpected when needed for edgy decisions. 

Social Cognitive Theory originated from Bandura (1977). This theory is used to 
develop information behaviour theories to show how individuals operate with information 
based on their cognitive activities. It examines how individuals influence behaviour change 
and developments in social groups, when they are engaged in different forms of social 
experiences by determining the meaning of information and its exchange in social 
interactions (Wilson, 1955). This theory is interesting for elaborating on human thought 
and action in a particular situation. Nevertheless, its limitation for understanding the lack 
of needed information in dramatic situations is that it only focuses on individual’s behaviour 
in information-seeking processes, mostly for their own needs, and not on their needs that are 
determined by the situation itself. 

The Theory of Information Asymmetry was first introduced by Akerlof (1970). This 
theory is used to explain the role of asymmetric information in economic transactions. It 
focuses on human behavioural aspects when engaged in economic transaction, specifically 
focusing on “dishonesty” in economic markets. The theory explains how individuals are 
prone to influence the inclusion of imperfect information in economic transactions of 
personal interest (Akerlof, 1970). This theory is helpful for understanding how the meaning 
of information is affected in situations where an individual influences the meaning for 
personal benefit. Yet, in general and in dramatic situations where the meaning of 
information is rather unexpected and not necessarily influenced by another individual, this 
theory can only partially account for individuals’ needs for a decision-making process.  

Information Theory has flourished since Shannon’s model of a mathematical theory 
of communication (Shannon, 1948). This theory is mostly used to understand how 
information messages can be transmitted in a linear engineering form, using two entities: 
sender and receiver. Information theory was further developed and used to construct new 
information behaviour theories that also focus on human-related information messages. 
Among its uses in many engineering disciplines, information theory is also used in 
communication theory to advance the study of information retrieval processes. It is 
particularly beneficial for understanding the lack of needed information for the following 
reason. Different developments focus on how to advance automated information retrieval 
processes that are mainly designed to reduce problems with information overflow.  

This is steadily advancing, but in practice such advancements still remain entangled 
in the field of engineering. In dramatic situations it is impractical to use automated 
processes for information retrieval where information needs cannot be always fulfilled by 
means of technology. This is because the lack of needed information appears
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in diverse situations and contexts, where technology may still be inaccessible.  
The Social Construction of Technology Theory focuses on the development of 

technologies influenced by human needs. The most influential scholars that advocate the 
social construction of technology are Pinch and Bijker (1986). This theory is interesting in 
that it presents an interplay between social, economic, political and environmental factors in 
the process of developing technology. Thus, social construction is characterized by the needs 
of individuals that influence innovation and development of technology to fulfil human 
needs. The theory then suggests that the phenomenon of the lack of needed information 
may be manageable in the future as technology develops at a rapid pace, mostly focusing on 
optimizing information flows for human needs. However, this still remains challenging, 
considering that in many situations technology is not always helpful for timely provision of 
information and in uncertain developments of situations. 

From the above introduction, it is evident that such theories derive from different 
disciplines. However, understanding the five theories in the context of information 
behaviour theories, their intention is to specify how people need, seek, manage, give and use 
information in different contexts. This suggests that information behaviour theories call for 
an interdisciplinary approach to investigate the phenomenon of the lack of needed 
information. Basically, these theories assume different approaches that account for a given 
meaning of information, primarily from a social, economic and an engineering perspective. 
In such diversity, information behaviour theories seem to lack coherence in relation to how 
information’s meaning is shaped. Consequently, the meaning of the notion of information 
itself is ambiguous, requiring further investigation for the very meaning of information as 
humans’ most valuable resource and at the same time the most complex object.  

It is important to mention that these theories are independent of each other, 
although they have some basic characteristics that overlap. For example, social network 
theory is regarded as focusing on sociological aspects of human activities for exchanging 
information (Barnes, 1954). The social cognitive theory, derived from psychology, focuses on 
behavioural aspects of human activities when exchanging information (Bandura, 1977). Like 
these two, the theory of information asymmetry is focused on economic transactions in 
which human activities are emphasized when exchanging information (Akerlof, 1970). 
Information theory is concerned with communication processes that happen between 
humans who exchange information with one another, possible in the same quantity using 
engineering means (Shannon, 1948). Finally, the social construction of technology is the 
theory that focuses on how humans exchange information through the use of technology 
(Pinch & Bijker, 1986).  

This review suggests that, although such theories account for the phenomenon of the 
lack of needed information, their focus is rather implicit and their benefit is only partial in 
trying to understand and remedy situations where the needed information is lacking. 
Analytically, these theories are addressed as secondary theories, because they can only 
implicitly explain situations where human agents experience unwanted consequences. As a 
matter of fact, these theories are very clear and provide useful concepts that help to 
understand human and/or machine behaviour during information communication. 
Nevertheless, the actual production of information is hardly addressed. What is addressed is 
rather the behaviour of humans or machines that produce, transfer and receive information, 
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as a chain of events, by not specifying what really happens with the production of 
information, when it happens and how to make sure that timely information can be 
produced and transferred to meet the human needs in critical situations. In conclusion, 
these theories are identified as impractical for giving concrete explanations for situations in 
their empirical context other than citing generic characteristics (economic, technological, 
etc.) that influence human behaviour. Moreover, it is also argued that some of these theories 
that account for technological means of communication are not fully operational. If all 
produced and transported information is to be truly useful and transparent, technologies 
must ensure the ability to easily access, analyse and transport information, an area that 
remains underdeveloped (Brynjolfsson & Hitt, 2000).  

Finally, it is important to note that the primary and secondary theories discussed so 
far manifest one dominant drawback. Not only can these theories not fully account for the 
phenomenon of the lack of needed information, this study found that they cannot achieve 
consensus about the meaning of what information is. A consensus would facilitate analysis 
seeking to understand the very kernel of the phenomenon: information and its implications 
in human, social and industrial affairs. Finally, this study continues with the third literature 
review, which is addressed here as information theory, intended to give a comprehensive 
understanding of the notion of information. 

3.4. Information Theory 

Information Theory is presented here as an investigation of the notion of information. This 
became necessary after identifying that primary and secondary theories deal with the notion 
of information in an elusive and ill-defined manner. Article V presents a comprehensive 
overview of the research results that are summarized below.  

3.4.1. The Notion of Information 

The discussion about the meaning of what information is has been present in all scientific 
disciplines. It is observed that even if the meaning of information has been thoroughly 
discussed for millennia, scientists continuously build new theories and interpretations of 
information, simply favouring or disfavouring each other. In this way, the notion of 
information has evidently brought a need to question what it really means and how it 
dominates the functioning of our global society. The understanding is achieved by a 
thorough review of different publications that explicitly discuss the meaning of the notion of 
information. The findings show that the identified notions of information in the literature 
are rather diverse and conflicting (e.g. Bates, 2006; Bateson, 1972; Boland, 1987; Brier, 
1998, 2008; Floridi, 2005; Hofkirchner, 1999; Parker, 1973; Pervez, 2009; Qvortrup, 1993; 
Rapoport, 1953; Shannon, 1948; Wiener, 1954). Thus, information is viewed as an infinite of 
its characteristics, such as data or knowledge; signal or communication; symbol or meaning, 
and so on (e.g. Bateson, 1972; Boland, 1987; Brier, 2008; Checkland & Scholes, 1990; 
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Hartley, 1928; Langefors, 1993; Shannon, 1948). Furthermore, these diversities have been 
used in different fundamental forms of the very existence of information, namely: 
information is physical, biological, mental, mechanical, social, digital, and so on (e.g. 
Bateson, 1972; Bates, 2006; Brier, 1992, 2004, 2008; Floridi, 2010; Maturana & Varela, 
1980; Mingers, 1995; 2001). The model is presented in Figure 3.1 below. 

 
Figure 3.1. The presentation of the quartet model: historical developments of the notion of 
information. 

 
Above all, information has long been understood as a universal notion (Heidegger, 

1962), and it has been given freedom to be used without consensus in different scholarly 
domains (e.g. Adams, 2003; Floridi, 2005; Losee, 1998; MacKay, 1969). As a result, the 
study introduced a theoretical framework based on four identified forms of information, 
which was labelled as the “quartet model of information”.  

The proposed quartet model has generated some interesting and useful results as the 
classification of information notions draws on four initial forms of information. The 
following four forms of the notion of information are introduced: 

—Information is Fundamental. These notions are primarily concerned with the concept of 
information as something being equal to the basic substances or insubstances of the universe 
(primarily, matter and energy).  

—Information is Meaningful. These notions are primarily concerned with knowledge and 
human capabilities, which are able to interpret and give meaning to something that is or 
becomes information.  

—Information is Quantifiable. These notions are not concerned with whether information 
is related to the fundamentals or its meaning given by human beings. Rather, they are only 
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concerned with the technical sphere and with finding technical possibilities to measure 
information. 

—Information is Transmittable. These notions are only concerned with how information 
is transmittable, possibly in the same quantity, from one point to another. These notions 
are closely related to a composite of what would be “quantifiable information” and 
“communicated information to its destination”, the latter in terms of human values, except 
that humans are only considered as information receivers.  

An aspect that has been identified as very important for grouping all these diverse 
information notions is obtained by looking at two Cartesian doctrines, which govern the 
practice of defining information: 

• The “subjective” orientation towards human communication of the meaning of 
information (Belkin, 1978; Luhmann, 1990; Mingers, 1995).  

• The “objective” orientation towards external physical components of the universe 
that consist of information (Brillouin, 1962; Landauer, 1991; Stonier, 1996).  

Many scholars have devoted great efforts to distinguishing these two doctrines 
(Bates, 2006; Brier, 1992, 2008; Capurro & Hjørland, 2003; Floridi, 2010; Hofkirchner, 2009; 
Pervez, 2009).  

Regardless of the growing awareness of this dilemma, little work has been done to 
address the understanding of the many differences in the existing notions of information. 
From previous contributions, it is noticed that they mostly concentrate on defining 
information through one of this triad: “philosophically” (through philosophy of information, 
the physical and the semantic nature of information), (e.g. Floridi, 2010; Mingers, 1995; 
Qvortrup, 1993), “mathematically” (through information theory, measurement and 
quantifiable information) (e.g. Brillouin, 1962; Hartley, 1928; Landauer, 1991; Shannon, 
1948) or more “universally” (through the unified theory of information, evolutionary 
information, the dependency on dissipative and living systems) (Fuchs, 2008; Hofkirchner, 
1999, 2009).  

This diversity has engendered multi-theories and interpretations that have led to a 
highly diversified meaning of information. Such developments confirm that there is as yet 
no consensus to understand what information really means. This leads back to the dilemma 
of how to cope socially in a positive way with information practices in human life. While the 
various previous contributions to the understanding of information have already given some 
insights and also some new ideas regarding the meaning of information, the research 
presented here suggests that the notion of information is still elusive and ill-defined. Yet it 
also seems to be one of the most central notions of our present civilization; indeed, as an 
explicandum, it can be associated with several explanations (Bar-Hillel & Carnap 1953, p.9); 
information is said to remain vague, while the confusion continues to reign (Britz 2007, 
p.33); information is still a tricky concept (Qvortrup 1993, p.3); and information is a 
popular term that has complicated its theoretical definitions (Pervez 2009, p.1). 

Certainly, these views present the only unified understanding of the notion of 
information, about which there is consensus in this context. Being part of that consensus, 
an alternative understanding of the notion of information became necessary. The 
understanding that is introduced is a proposal which may not have precisely given a specific
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definition of the notion of information – that would rather be an unfruitful reduction. But it 
is a specific understanding that facilitates the design and the explorations of this particular 
research. 

Thus, information here is understood as the “representation of principles that guide 
humans’ understanding to utilise the meaning of data in handling their needs in a particular 
situation at a particular moment in time”. Such a specific definition shows its importance in 
dramatic situations, when societal failures or fatalities caused by the lack of needed 
information lead to unwanted consequences. Finally, such an understanding calls for joint 
efforts, aiming to shift the notion of information to a whole new perspective, by addressing 
significant needs of the evolving information society. 

3.5.  Theoretical Investigation: A Review of Multiple Theories in 
Conclusion 

The literature reviews of scientific publications that consider information-related problems 
are addressed here as primary theories, secondary theories and information theory.  

Different theoretical bodies selected with the assumption that they can account for 
the phenomenon in context were investigated. The investigation proceeded under the first 
stage of this research process as parts of three literature reviews, based on an evolutionary 
process. The very first selected theories were grouped as primary theories, since the 
theoretical bodies under study were identified as explicitly claiming that they successfully 
account for the phenomenon of the lack of needed information. The results showed that 
these theoretical bodies cannot successfully do so when the information flows in dramatic 
situations (from information production to its transfer and consumption) are rather 
unexpected and require timely information for a decision-making process. The analysis 
continued with a selection of secondary theoretical bodies, which claimed to implicitly 
account for the phenomenon. Although these theories may be regarded as comprehensive 
and fundamental to a societal dilemma that concerns information-related problems in 
human activities, they cannot account in practice for a phenomenon that is diverse in 
nature and appears in diverse contexts.  

Furthermore, communication theory was used from the beginning as a guide to 
understand the addressed theoretical bodies in terms of three roles: the information sender 
(source), the information mediator, and the information receiver – the whole chain of a 
communication process. The analysis showed that the addressed theoretical bodies are 
significant for partial understanding of what happens with information at the information 
receiver (the process of information consumption), but are weak in accounting for 
information transfer, and they do not address information production, which is central for 
understanding the lack of needed information. An illustration of this is given in the matrix 
presented in Figure 3.2, for the purpose of illustrating the gap in existing theoretical bodies 
which claim to account for the lack of needed information in some way. This understanding 
is derived from systematic analysis that was guided by hermeneutics. 
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Figure 3.2. Theoretical bodies presented as primary and secondary theories in relation to the focus 
they have in communication theory in terms of the sender (source), mediator, and receiver.  

 
The foundation of the three literature reviews was based on communication theory. 

The aim to understand the lack of needed information was primarily focused on three roles 
in a communication process, as introduced earlier. Having these results so far, the analysis 
followed by looking at information theory, addressed here as a theory that requires an 
explicit understanding of the notion of information. Such analysis became necessary once it 
was discovered that the very kernel of the phenomenon, information, is essentially elusive 
and ill-defined in primary and secondary theories.  

In this process, the results developed a new understanding, which is a proposal that 
may not have precisely given a specific understanding of the notion of information, which 
would rather be an unfruitful reduction, but a new and specific understanding of the notion 
of information is useful in the context of this research. In the new understanding that 
proposes to account for information as the “representation of principles that guide humans’ 
understanding to utilise the meaning of data in handling their needs in a particular 
situation at a particular moment in time”, information appears as one of the most 
important human resources that is driven by different meanings, and which must be utilized 
appropriately. If information is interpreted correctly for humans, they may be able to 
handle their needs in a timely fashion. However, this remains a challenging dilemma in need 
of further investigations that would possibly generate new and innovative theoretical and/or 
practical approaches to successfully account for this new understanding of the notion of 
information.  

As a result, implications of three literature reviews have led to the following 
understanding: the phenomenon of the lack of needed information remains unexplored and 
requires thorough investigations. Thus, there is no a priori theory to be used for the design 
of an empirical investigation. Therefore, it was necessary to continue with the second 
approach of analysis – empirically oriented – presented in the next chapter. 
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CHAPTER 4 
4. Empirical Investigation: A Grounded Theory Approach  
This chapter introduces analysis and results conducted on the selection of fifty empirical 
cases. Guided by grounded theory, the data analysis intends to formulate an initial outline 
of characteristics, patterns, causes and consequences that drive the manifestation of the 
phenomenon in context: the lack of needed information. The results clearly portray how the 
phenomenon of the lack of needed information affects human, social and industrial affairs. 
More details regarding descriptive information for data analysis of each situation are 
presented in Article VI.  

4.1. Grounded Theory Approach 

For many years, a number of authors have developed theories that postulate how problems 
with information in organizations or in human affairs arise in different circumstances 
(Akerlof, 1970; Boland, 1999; Dean & Webb, 2011; Eppler & Mengis, 2004; Hwang & Lin, 
1999; Mingers, 1995). These problems may be caused by different factors, among which are 
the management factor, the political factor or the ethical factor (e.g. Dean & Webb 2011; 
O’Reilly 1980). In practice, information is considered as an invaluable asset of three core 
competent organizational processes engaged in communication: (a) when generating 
information; (b) when exchanging information; and (c) when receiving information 
(Mortensen, 2009).  

Communication in organizational processes is often followed by unprecedented 
difficulties that result in failure in successful management of information-related practices 
(Hwang & Lin, 1999; O’Reilly 1980). There is substantial relevant research that investigates 
problems with information mirrored in communication theory with the focus on information 
practices (Bawden & Robinson, 2001; Dean & Webb, 2011; Ojala 2009). Recent 
investigations, especially those of the last two decades, have documented different 
information-related problems that occur in an unexpected fashion (Ojala, 2009). 
Theoreticians and practitioners argue that societal, political and economic movements have 
become more contagious with information problems than ever predicted (Cecchetti, 2001; 
Krotoski, 2010). The reports show a development of a dual problem that concerns 
information practices in organizations, specifically related to information processing systems 
that are generated by a familiar problem known as information overflow and its less familiar 
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obverse, information underload (O’Reilly, 1980). Yet, these two so-called organizational 
processes remain under-theorized. This chapter is a response intended to give a deeper 
understanding of information-related problems by analysing data derived from dramatic 
situations (e.g. natural disasters, financial failures, etc.) and by systematically applying 
grounded theory in order to find an answer that explains how the phenomenon of the lack 
of needed information arises in human, social and industrial affairs. 

In applying the approach of grounded theory, this phenomenon is understood by 
developing an initial outline of a theoretical concept through a set of principles for the 
collection and interpretation of empirically based data. 

In this study, data collection and analysis are based on secondary sources. The 
collection resulted in fifty empirical cases as documented in Table 4.1 (for more details, see 
Article VI). The data analysis is conducted using open coding, axial coding and selective 
coding, which are adapted for the purpose of this research and according to procedural 
aspects illustrated by Strauss and Corbin (1990), further enhanced by Orlikowski (1993), 
Sarker et al. (2001) and Charmaz (2006). The data synthesis, with which the aim is to 
understand the phenomenon of the lack of needed information interpretively, resulted in the 
identification of the core category of “information inadequacy”. Thus, various settings are 
considered where information inadequacy takes place, among others: natural disaster, 
political scandals, economic failures, engineering failures, etc. 

To this end, a short summary of analysis and research results is presented in the 
following sections, and a hierarchical illustration of the final results that emerged from the 
coding process is presented in Figure 4.1. Details on the use and application of grounded 
theory approach are presented in Article VI. 

4.1.1. A Summary of Selected Empirical Cases  

Fifty empirical cases comprise of different dramatic situations that are selected for the 
purpose of emphasizing the phenomenon of the lack of needed information. More concretely, 
the selected situations are grouped as follows and are summarized in Table 4.1: Natural 
Disasters (9); Environmental Disasters (6); Financial Failures (7); Health Failures (6); 
Political Scandals (6); Conflict Situations (3); Engineering and Technological Failures (8); 
Nuclear and Chemical Disasters (5). The fifty cases identified are analysed further on with 
grounded theory. They are presented in Table 4.1 and categorized in an a priori manner, 
solely for the purpose of facilitating the reader’s understanding of what situations are taken 
into consideration. However, this does not have any influence on the empirical analysis as 
such. 
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A description of fifty selected empirical cases 

 

Grouping  

 

Brief Description 

Natural Disasters These situations mainly represent disasters that have caused 

environmental, financial or political instability, and more 

importantly fatalities. These are focused on information-related 

problems that mainly affect instabilities or human loss through the 

lack of information in critical times 

 

Environmental 

Disasters 

These situations represent disasters that are caused by the human 

factor (there are cases where the human factor may be seen to 

have reacted implicitly). These are mainly caused by negligence 

and lack of information that also results in fatalities.  

Financial Failures These situations mainly represent dramatic financial failures that 

have caused enormous economic instabilities in the world or in a 

specific region. The human factor is regarded as the main cause of 

such instability, due to the possibilities that human capabilities 

have to manipulate information for personal benefit.  

Health Failures These situations represent situations that have caused fatalities in 

the world in general or in a specific region. These usually happen 

when information is censored and remains available only for a 

specific group of individuals who benefit from it.  

Political Scandals These situations are mainly known to happen because of regimes 

that a country or a nation has gone through. In these situations 

too, information is manipulated in a way that is beneficial only for 

a minor group of individuals, and always remains ambiguous for 

the majority of individuals. 

Conflict Situations These situations always happen when discrimination or major 

differences among classes in societies are obvious, and when many 

are oppressed for the purpose of segregation and discrimination, 

essentially resulting in fatalities. In these situations information is 
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Table 4.1. A brief description of groupings based on the selected empirical cases. 

4.2. The Application of Grounded Theory – an Overview 

The coding process as formulated by grounded theory is employed more formally in data 
analysis after all the data have been collected, selected and refined. The analyses were based 
on three types of coding proposed by Strauss and Corbin (1990), as follows: open coding, 
axial coding, and selective coding. However, the need to develop codes and concepts from 
selected data, and to interrelate them in order to generate categories and the core category, 
thus their very interpretation, requires applying a constructivist grounded theory approach 
adapted from Charmaz (2003, 2006). Before presenting a brief introduction to the data 
analysis, the essence of applying a grounded theory approach depends on the researcher’s 
theoretical sensitivity (Glaser & Strauss, 1967), which was further enhanced by the 
developers of constructivist grounded theory (Charmaz, 2003, 2006), of which a summary is 
given below. 

4.2.1. Theoretical Sensitivity 

To develop a core category from selective data means that the emerging concepts and 
categorizations not only come from the data, but are systematically driven during the 
course of the research that is impacted by investigations in the area of research (Sarker et. 

always manipulated and is hidden so that only selective individuals 

can benefit. 

Engineering and 

Technological 

Failures 

These situations happen for unknown or deliberate reasons. Some 

may be caused due to engineering or technological errors that are 

mainly caused by the human factor, intentionally or not. In these 

situations information is ignored or mistreated, which often leads 

to devastating experiences in human life, including fatalities.  

Nuclear and 

Chemical Disasters 

These situations are often known as catastrophes due to political 

incidents. These are mainly caused intentionally to destroy 

targeted regions, societies or nations. However, there are situations 

when a major incident happens unintentionally and the reasons 

remain attached to unprecedented mistakes caused by the human 

factor. Here, information is either hidden intentionally or it is not 

transmitted due to ignorance or mistrust, also resulting in 

fatalities, financial failures, political instability, and health care 

problems.  
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al., 2001). There are two essential characteristics that are employed here for the 
development of theoretical sensitivity. First, the researcher’s beliefs, pre-conceptual 
understandings, and the need to study the chosen phenomenon of the lack of needed 
information have maintained an analytic distance, by remaining open and by trusting the 
conceptual emergence of codes, concepts and categories from the data. Second, a well-
developed theoretical insight into the area of research has been applied successfully. Studies 
in the area of Information Management have been significant. These have facilitated the 
theoretical elaborations on different Information Management techniques, among which are 
Information Literacy, Information Logistics, Information Asymmetry and the like. The 
conceptualizations based on these theoretical insights are organized and are represented in 
terms of abstract connections by allowing the research process to develop comprehensively. 
With abstract connections it is intended to link those conceptually based understandings 
with emerging codes, concepts and categories. This combination facilitated the development 
of the research problem that concerns the phenomenon of the lack of needed information in 
human, social and industrial affairs. In fact, theoretical sensitivity has very few 
predetermined ideas in the analysis process taken here. The logical deduction, and any pre-
set or valued hypotheses are not initiated, but a well maintained sensitivity is achieved 
towards all theoretical bodies and conceptions that have been investigated. This is one of 
the prime suggestions for conducting grounded theory, as proposed by Strauss and Corbin 
(1990) and Sarker et al. (2001) among others. 

4.2.2. The Design of the Coding Process  

Data analysis was based on three types of the coding process as introduced earlier. The 
investigation was conducted systematically to allow codes, concepts, categories and the core 
category to emerge gradually by creating a hierarchy of characteristics that were further 
used to formulate patterns.  

Open Coding presented an initial elaboration of similarities and differences between 
the selected empirical cases. This process developed a number of codes that were used for 
the purpose of illustrating the phenomenon of the lack of needed information.  

Axial Coding continued with analysis of the selected codes that emerged from open 
coding. Analytic induction and comparative analysis were extensively applied for inducing 
meanings from existing data. In this process the codes were merged, changed or eliminated, 
which resulted in the identification and refinement of substantive codes, theoretical codes 
and concepts. All these were used to construct eight sub-categories that were based on 
strong dependencies with generated codes and concepts. To strengthen the results, memoing 
was used as a technique to give a thorough understanding that allowed conceptualizing the 
existing findings. This process resulted in the identification of two new categories. 

Selective Coding was finally applied as a technique used to generate the core 
category on the basis of analytic induction and comparative analysis performed on two 
categories and eight sub-categories. 
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4.3. The Results of Data Analysis  

The generated codes, concepts, categories and the core category are the main results that 
emerged during the application of the grounded theory coding procedure.  

The actual conceptualization and interpretation of the phenomenon of the lack of 
needed information became clear in the early phase of analysis. The conceptualization of 
fifty cases developed on the basis of analysing each case deriving characteristics that could 
show what causes the lack of needed information. The results of such a conceptualization 
were mainly dependent on several induced codes that were identified as recurring in many 
cases. For instance, codes such as “not alerted” were crucial for interpreting the phenomenon 
in context. An illustration of such identified codes is presented in Table 4.2 below.  

 
Tsunami Natural Disaster in Indonesia 

25 October 2010, Indonesia. An earthquake of 7.8 magnitude killed 
more than 500 people, and left hundreds homeless. The earthquake hit the 
west coast of Sumatra, for which the officials failed to send any alerts on 
time. Moreover, the locals had not been informed about the situation 
although the warning system across Indonesia has been available since the 
strongest earthquake hit Indonesia in 2004.  
Origin: Critical information did not alert citizens everywhere in 
Indonesia because early warning systems covered only densely populated 
areas. 
Reason: The Indonesian tsunami warning system did not cover remote 
islands because of financial constraints. 

Table 4.2. An illustration of Open Coding in a situation. 

The use of the majority of codes clearly presented significant similarities in all the 
situations, resulting in an early, yet a crucial interpretation of the phenomenon in context. 
The similarities identified pointed in one direction:  

“Many crucial problems with information in human, social and industrial affairs are 
inevitable and usually happen unexpectedly for the information receiver – the affected. 
There are several factors that affect information transmission processes, which may include: 
gaps in communication processes affected by lack of timely information, lack of 
transparency or lack of information management.” 

With such cases, the key message of the situations is self-explanatory even in an 
early phase of deriving results, which shows that information is so significant that we often 
fail to receive it in time, or alternatively, we fail to control it in time. Theoretically, this 
may happen as a result of non-rationalized complexity structures of communication 
(Eriksson, 2007), and yet no optimization has been achieved to provide proactive retrieval 
of information (Ojala, 2009). 
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The early interpretation gives an indication of what is understood in terms of the 
lack of needed information. This opened a new perspective and results continued to develop 
by inducing specific codes and concepts that would explain more concretely what such an 
early interpretation says more specifically.  

The open coding, as illustrated earlier in Table 4.2, was used as the main source for 
deriving the results. Primarily, such analysis generated the core group of “substantive codes” 
and the core group of “concepts”. The concepts appeared independent from one another, and 
hence were unique (for instance, the concepts: unavailable, incomplete, insignificant, vague, 
etc.). Whereas the substantive codes were also unique, their dependency on one or more 
concepts became apparent (for instance, the code “failure” appears under three unique 
concepts: inattentive; inefficient and unavailable). This dependency showed a strong 
relationship between substantive codes and concepts. This was a constructive result, which 
further developed by resulting in the identification of a new group of codes: “theoretical 
codes”. These codes were generated for the purpose of explaining the relationship between 
the substantive codes and the concepts. Finally, the emergence of the new codes was 
followed by the development of five theoretical codes. In the data analysis these showed 
their importance as some fundamental characteristics that influence the emergence of the 
lack of needed information in human, social and industrial affairs. They are understood and 
defined as follows: 

 
(1). Social/individual problems: intentional manipulation – explain 

irrational human behaviour, at times followed by unawareness. 

(2). Technological problems: technical malfunction – explain improper 

functioning of a technological system that may or may not be triggered by 

irrational human behaviour.  

(3). Legal problems: unethical exploitation – explain immoral human 

behaviour to gain personal advantage.  

(4). Political problems: intentional misinformation – explain irrational 

behaviour that causes uncertainty. 

(5). Economic problems: economic fraud – defines fallacious acts to gain 

personal advantage. 

 
While the analysis process continued, the emergence of new and interesting 

characteristics developed progressively; thus, the early interpretation of the phenomenon of 
the lack of needed information became specific and reasonable.  
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The strong dependency between the two identified groups of codes and one group of 
concepts led to the construction of eight specific and meaningful categories that justified 
more concretely the characteristics that may possibly explain the phenomenon in context. 
These are: information is non-existent, information is insufficient, information is censored, 
information is undelivered, information is ambiguous, information is redundant, 
information is irrelevant, and information is undervalued. Besides, the use of constant 
comparative method and the analytical induction enabled characterizing the eight categories 
as eight sub-categories and their interrelations with codes and concepts, as their developing 
conditions were partially causal and partially constructed by the researcher’s interpretation 
in two main categories: information lack and information overflow. 

The result of the actual definitions of the sub-categorization is presented below. The 
resulting definitions were formally based on a hierarchical presentation of all generated 
codes and concepts, interrelated and presented in terms of a semantic tree (for details of the 
semantic representation, see Figure 2 in Article VI). The organization of the new categories 
was analytically based on 35 codes (17 concepts, 13 substantive codes and 5 theoretical 
codes) as grouped in eight sub-categories and based on the following definitions:  

 

Information Lack 
 

(1). Information is non-existent – is characterized by failure to communicate 

information in situations when actions are unforeseen and the responsible 

body for transmitting information is unaware of such a need, usually due to 

mismanagement.  

(2). Information is insufficient – is characterized by failure to communicate 

on-time information as a result of pre-planning of circumstances that may 

cause unwanted results in a specific situation. Unawareness, mismanagement 

and difficulty in understanding represent failure to act in a timely fashion. 

(3). Information is censored – is characterized by serious violation of 

information. Such information is usually hindered intentionally, secretly and 

illegally for the purpose of suppressing original information that is intended 

for the public and that may be significant for their needs. Fraud is one of the 

key acts that reflect the censoring of information.  

(4). Information is undelivered – is characterized by incompetent acts of 

humans, with a dual outcome. The act is either done intentionally by 



4.3. The Results of Data Analysis 

 57 

prohibiting the use of information or the undelivered information is caused 

by unawareness.  
 

Information Overflow 
 

(1). Information is ambiguous – is characterized by lack of control of 

information. It is usually accompanied by miscalculations and lack of 

accurate evidence that misleads important decision-making processes.  

(2). Information is redundant – is characterized by duplication or even 

multiplication of the same information (repetition of information’s message in 

synonyms or with the same excessive expression) due to lack of control or 

unawareness.  

(3). Information is irrelevant – is characterized by types of information that 

have no validity and are shared by unknown sources. Such information holds 

misinterpretations.  

(4). Information is undervalued – is characterized by mismanagement that 

may cause misinterpretation of information, possibly by lack of awareness or 

unawareness.  

 
For synthesizing the codes, concepts and sub-categories that have formulated the 

two main categories, memo is the next iterative coding process that has been considered 
necessary. Indeed, analysis with memoing is an easier way to understand and to 
conceptualize what is derived from the data. This was an important grounded theory 
iteration that warranted the connection between codes, concepts and sub-categories. All are 
related to one another in ways that became meaningful. Further on, the analysis proceeded 
by formulating memos for the need to understand more specifically communication 
processes that caused the lack of needed information in terms of its three roles: information 
sender (source), information mediator, and information receiver. With this focus in mind, 
the fifty selected cases portrayed several analytical perceptions that resulted in the 
composition of the two well-defined categories, i.e. information lack and information 
overflow, which are further elaborated in terms of eight well-defined sub-categories. 
Analytically, the emergence of these codes addressed communication theory and its three 
roles, as follows: 
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“the sender (source) has intentionally manipulated information”  

“the sender (source) has unintentionally influenced information due to unawareness”  

“the medium was intentionally manipulating information or was not fully functional” 

“the recipient did not receive information or received partial information” 

“the recipient was confused with misleading information”  

These initial conclusions guided the argument that the main causes of the lack of 
needed information that affects human, social and industrial affairs are mainly determined 
by information sender (source) and/or information mediator. Whereas information receiver 
is mainly understood as the object of affection, although in similar situations, information 
receiver may seem to influence the meaning of the information. This is elaborated in more 
detail in conclusion to this chapter. 

Thus, for each of the two well-defined categories (information lack and information 
overflow) a memo is introduced, with an attempt to integrate as many codes as possible, 
together with their sub-categories and by focusing on communication processes. 

Two excerpts of memos regarding the categories of information lack and information 
overflow may be presented. 

 
(1) Information Lack - Many situations (e.g. natural disasters or financial crises) 

reveal problems related to information lack that usually seem to happen because 
of uncertainty and deregulated communication processes. The uncertainties and 
deregulations are mainly apparent for the following reasons: when needed 
information does not exist due to unforeseen circumstances or unawareness on 
the part of responsible bodies that ought to deliver information; when needed 
information is certainly insufficient to make adequate decisions (such information 
is usually insufficient in cases where time is a critical factor for delivering 
information as well as unawareness or failure to comprehend the risk involved); 
when needed information is censored, mainly because of serious violations of 
information by misusing and hindering it; and when needed information is 
undelivered because of incompetent acts that may happen unknowingly or 
intentionally. A typical example that clearly illustrates these identified factors 
that are interpreted and linked here as the main characteristics of information 
lack is the situation that arose within the Irish political instability in 2010 when 
the government admitted the need for a bailout. As a result, financial crisis hit 
Ireland at that time, when problems with low income were brought on by the 
Irish banks’ uncontrolled speculation in overpriced real estate.  

(2) Information Overflow - It has become apparent that the quantity of 
information we access, receive and communicate today is becoming increasingly 
difficult to handle. Many industries have reported that their productivity growth 
has fallen drastically over the last 30 years. It is argued that the blame for such 
conditions lies in the fact that employees work in situations where they are 
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overwhelmed with available information. In fact, unnecessary volumes of 
information interrupt work and result in poor decision-making that is reflected in 
loss of lives, loss of control, loss of funds, loss of productivity and the like. The 
information overflow identified here is described on the basis of characteristics 
derived from the data: when needed information is not comprehensible due to 
ambiguity that results from inaccuracy in delivering or formulating information, 
miscalculations or uncontrolled sources of information for evidence, which are 
mostly misleading for important decision-making processes; when needed 
information is redundant due to uncontrollable sources as well as failure to act 
fast, partly because of unawareness; when needed information is irrelevant 
because sources may be unknown, and misinterpretations become unexceptional; 
and when needed information is undervalued because of mismanagement of 
information sources, which may be due to unawareness. Typical situations that 
illustrate information overflow can be traced through this example. In 2006, an 
article written by a CNN correspondent said that the President of Iran had the 
right to use nuclear “weapons”, rather than nuclear “technology”. This generated 
a lot of controversy and people were already overwhelmed with information that 
led to different opinions and had a global effect. This situation led the world to 
think that Iran was building massive nuclear power plants of mass destruction, 
while the president of Iran claimed to be using nuclear technology simply to 
produce electricity. The controversy has gone far beyond the normal 
circumstances in which politicians get involved. The nuclear projects have led to 
many years of dispute, as other nations oppose Iran’s nuclear agenda.  

 
An important result is derived from these memos: information is key to every 

organizational aspect, whether it concerns one individual, a group of individuals, the 
situation itself or the immersion of the individual/group in the situation. It is obvious here 
that all the generated problems that concern human, social and industrial affairs are 
basically caused by the lack of needed information, where information is regarded as the 
main instrumental resource. Given all of this, it is reasonable to describe with a short 
storyline that the two main categories and the eight sub-categories are empirically obvious, 
which resulted in the identification and construction of the core category, termed 
“information inadequacy”. In fact, information inadequacy is defined as a dilemma that is 
composed on the basis of two dichotomous forces, information lack and information 
overflow, which suggests how communication processes unfold in dramatic situations, which 
seem to provoke unexpected behaviour in human, social and industrial affairs. 

The analyses that generated new and interesting results were based on the 
interpretation introduced in the early phase of analysis. This became clearer with a new 
interpretation which followed after firm results were generated that were used to formulate 
an explicit meaning of what is characterized here “information inadequacy”. Hence, the core 
category understood from the analysis as information inadequacy is formulated as follows: 
“dramatic situations (many of which happen on a daily basis) that encounter information as 
the key resource in different situations and circumstances, manifest various consequences, 
many of which are experienced as failures and fatalities in human, social and industrial 
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affairs. As a result, information-related problems become unavoidable. It is justifiable, as 
well as moderate, to state that information inadequacy as such is not taken as seriously as a 
problem that is accompanied by unwanted consequences. Strangely, the characteristics that 
compose information inadequacy represent a pattern that is regarded as a solid dilemma. 
Tentatively stated, this initial outline is crucial.” 

To enhance the results derived so far in terms of characteristics and patterns, Table 
4.3 begins by introducing these. The inclusion of core aspects in this table underlines several 
elements that explain how information inadequacy emerged. The very first column, “Cause 
Indicator”, is considered as an initial point to start investigating the phenomenon. The 
second and third columns originated from data analysis by distinguishing them as 
“Characteristics (sub-categories)” or “Characteristics (main categories)”. Thus, the last 
column represents the “Consequences” as a result of the dichotomy between the two 
Characteristics (main categories). These are theorized under the description of information 
inadequacy.  
 

Cause 
Indicator 

Characteristics 
(sub-

categories) 

Characteristics 
(main 

categories) 

Consequences 

 
 
 

 
 
 
 

Lack of 
Needed 

Information 
Mainly 

caused by 
information 

sender 
(source) and 
information 
mediator. 

Information is 
non-existent 

 
 
 

 
Information 

Lack 
 

 

 
 
 
 
 

Failures and Fatalities 
in Human, Social and 

Industrial Affairs. 
E.g. Victims of a 

catastrophic event; 
Victims of a bankruptcy; 

Victims of a 
technological 
malfunction. 

 
 
 

 

Information is 
insufficient 

Information is 
censored 

Information is 
undelivered 

Information is 
ambiguous 

 
 
 
 

Information 
Overflow 

Information is 
redundant 

Information is 
irrelevant 

Information is 
undervalued 

Table 4.3. Elements associated with information inadequacy presented on the basis of two main 
characteristics, i.e. information lack and information overflow and their interrelations with four sub-
characteristics each. 
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For an illustration of the hierarchy of codes, concepts, sub-categories and categories 
used to induce the core category of information inadequacy see Figure 4.1 below. Further 
details that explain more specifically the interrelations between these classifications are 
addressed in Article VI, Figure 2 – a semantic representation. 

 

 
Figure 4.1. The final results derived from the application of the grounded theory approach based on 
coding of procedures (open coding, axial coding and selective coding) – the development of the core 
category information inadequacy. 

4.4. Empirical Investigation: A Grounded Theory Approach in 
Conclusion 

To recall what grounded theory examines in an inductive study, Strauss and Corbin (1994) 
argue that it is essential to illustrate how the core category is achieved, by interrelations of 
well-defined categories, concepts and codes. In this study, theoretical sensitivity was driven 
by different theoretical conceptions, primarily influenced by Bateson (1972), Brier (1992; 
2004; 2008) and Castells (2009; 2010), which led to specific and meaningful interpretations 
that were used to formulate codes, concepts and categories for composing what is 
understood here as information inadequacy. To maintain the focus in the initial storyline on 
information inadequacy introduced earlier requires further explicit elaboration derived from 
communication theory as elaborated by Mortensen (2009). Analytically, the core category 
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and its interrelations present patterns, while the codes, concepts and categories present the 
characteristics that influence the patterns to take different shapes. 

With a grounded theory coding process, specific names were given to the findings, 
which are: the core category, two well-defined categories, the sub-categories, concepts, and 
theoretical and substantive codes. The first one is named the core category, while all the 
others are generically identified as characteristics. These have a particular focus and are 
addressed in terms of two main defined characteristics with eight subsequent well-defined 
characteristics and their interrelations, whereas all interrelated characteristics that 
formulate a type of information inadequacy are addressed as patterns. 

Key roles, information source (sender), and information mediator act as the main 
causes from which the pattern of information inadequacy emerges, and from where 
information receiver becomes affected. These roles (sender (source), medium) generate some 
motivational behaviours that impact the flow of information to act monotonously, and thus 
are invariant in certain forms of communication, e.g. information is redundant in an 
economic transaction or information is non-existent in an emergency situation. Such 
invariances become concurrent and are stabilized until new invariances distract them. In 
terms of concurring, invariances are expected to appear differently and concurrently, 
depending on factors that influence them. Different types of information conditions 
influenced by communication processes identify these elements. In such a hierarchy of 
actions, information inadequacy becomes known as a pattern that covers numerous 
instances of situations that may be described in a similar way as the analysis induced from 
fifty cases. Finally, information inadequacy can appear differently. One can find different 
patterns in between the presentation and interrelations of codes, concepts and categories, 
suggesting that there are various forms of information inadequacies.  

In summary, information inadequacy is dependent on contribution behaviours, which 
may be human or machine (these force information to be unavailable, information to be 
omitted and the like). Contribution behaviours are the main determinants that explain 
three factors: characteristics, patterns, causes, and one consecutive factor: consequences 
when a communication process produces the lack of needed information.  

Moreover, the results in general indicated that information inadequacy is a 
challenging dilemma that requires attention from theory and practice. Information 
inadequacy depends on three identified elements: patterns, characteristics, causes, and one 
consecutive element: consequences. The four elements can be used to give an informative 
and an initial outline of information inadequacy as a motivational force. This may affect the 
development of theories with focus on information practices and their management. The 
four elements describe information inadequacy as an analytical tool when it concerns 
practice, which may also affect everyday practices with information in organizations and 
society.  

Patterns and characteristics are activities that emerge in a communication process 
through which information inadequacy is manifested. Patterns represent a chain of 
interrelated characteristics that show how information inadequacy is specifically determined 
in a situation. For example, information is non-existent because of unavailable information 
caused by technical malfunction. This happens because of failure to deliver information via 
technological means, whereas e.g. the information source hinders the communication of 
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information for personal benefit. Characteristics are factors that may take many forms that 
depend on influences provided by contribution behaviours – human or machine. Patterns 
and characteristics may be regarded as two separate entities that formulate information 
inadequacy. However, they are related when the occurrence of information inadequacy is 
manifested.  

Causes and consequences are activities in a communication process that are 
constructed on the basis of patterns and characteristics. Causes determine the main 
influences that formulate the contribution behaviours and are mainly influenced by 
information sender (source) and/or information mediator. Such influences occur for five 
identified factors: a) social/individual problems (intentional manipulation); b) technological 
problems (technical malfunction); c) legal problems (unethical exploitation); d) political 
problems (intentional misinformation); and d) economic problems (economic fraud). 
Consequences occur consecutively. These can vary in two forms, presented as failures 
and/or fatalities in human, social and industrial affairs.  

In conclusion, the present empirical investigation has found that information 
inadequacy can be identified by various patterns. It is primarily constituted by information 
lack and information overflow as two dichotomous characteristics. Information lack is 
dominated by: “information is non-existent”, “information is insufficient”, “information is 
censored” and “information is undelivered”. Information overflow is dominated by: 
“information is ambiguous”, “information is redundant”, “information is irrelevant” and 
“information is undervalued”. These represent eight characteristics illustrated in terms of 
eight sub-categories for the purpose of specifying what influences the emergence of 
information inadequacy. 
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CHAPTER 5 
5. Discussion of the Research Results 
The phenomenon of the lack of needed information is developed in terms of a new 
understanding described as information inadequacy. The latter presents a proposal with an 
initial outline that informs how information-related problems are generated in human, social 
and industrial affairs. The need to investigate this phenomenon was based on the 
importance of information as one of the most essential resources in our contemporary 
societies.  

Information guides human thinking, planning and subsequent actions, which in turn 
generates consequences that are desired or not. Situations that clearly picture the focus of 
this investigation were, for instance, the Lehman Brothers bankruptcy in 2008, the tsunami 
in Indonesia in 2004, the destruction of the Space Shuttle Challenger in 1986. The 
development of an understanding of the phenomenon in context is achieved by suggesting 
that a number of characteristics (information is ambiguous, information is non-existent, 
information is redundant, and the like) and their interrelations present various patterns 
described as information inadequacies that emerge in a communication process.  

The research process that portrayed the main findings evolved on the basis of two 
approaches. The first approach – theoretically oriented – provided a thought-provoking 
understanding. It showed that theoretical bodies selected with the assumption that their 
theories, concepts and aspirations can moderately explain the phenomenon in context, 
cannot actually do so. More specifically, the theoretical bodies claiming to successfully 
explain or solve information-related problems showed that their ambition could only provide 
a partial understanding of what causes this phenomenon. One key argument that explains 
their limitation in relation to the phenomenon in context is that they were not initially 
developed as models, concepts, solutions or techniques that address information flows in 
dramatic situations and in terms of the whole chain of the communication processes: from 
information production, to its transfer, to its consumption and action. The analysis showed 
that these theories tackle communication processes only partially by specifying the role of 
information consumption and the action upon it. As for the very first role, and the more 
challenging one, information production is not explored, which is followed by information 
transfer. One explanation that confirms why theoretical bodies explore the needed 
information with focus on information consumption is that they put the effort into 
understanding decision-making processes. They do so by depicting information consumption 
as the most vulnerable role in need of innovative solutions to handle situations.  
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In contrast, this study has found that the influence on a decision-making process is 
primarily directed by a number of diverse factors, ranging from political and cultural 
structures, through human individual capabilities, and ending with procedural and 
technological artefacts. These are mainly caused by the information production, led by the 
sender (source) of information, thereafter by information transfer, managed by mediators, 
whether human or machine. These two roles impact the whole chain of a communication 
process, subsequently a decision-making process that takes place at the very end of a 
communication process, the information receiver.  

To elaborate more specifically, the selected theoretical bodies gave the following 
understanding: the explicit theories (information literacy and information logistics), 
comprehended as primary theories, strategically lack sustainable approaches in handling 
information needs in dramatic situations, due to the fact that dramatic situations strike 
unexpectedly, and these theories are unable to show how to produce timely information, 
and thereafter transmit it to the needing actors. The implicit theories (information 
behaviour theories), presented in terms of secondary theories, appeared as advanced theories 
that had potentials to give explanations for what causes the lack of needed information. As 
a result, these theories focused on the behaviour of humans or machines that produce, 
transfer and receive information, while the actual production of information in its various 
forms was not addressed. These two understandings, in terms of explicit and implicit 
theories, briefly stated, are not able to comprehensively account for the lack of needed 
information.  

These results indicated one more critical problem. The very notion of information 
appeared ill-defined and elusive, making it harder for investigations to apprehend what is 
meant by information in a communication process. What is really its meaning and its value 
in human activities? Why the transmission process, and not so much the production of 
information and its many meanings that are influenced by the context and all the 
circumstances in a situation? This was the reason for developing a new understanding of the 
notion of information as the “representation of principles that guide humans’ understanding 
to utilize the meaning of data in handling their needs in a particular situation at a 
particular moment in time”. Applying this understanding in dramatic situations, 
information seemed to be one of the most important human resources. Information was 
clearly identified as a resource driven by different meanings, and therefore it is suggested 
that humans must be able to utilize the meaning of data appropriately for handling their 
needs. In this regard, theoretical bodies have clearly shown that there is no a priori theory 
to guide the design of formulating an understanding of the lack of needed information.  

Therefore, further investigations became necessary with empirical guidance. The 
second approach – empirically oriented – provided some interesting and unique results, for 
two reasons. First, the study continued based on an inductive approach with no a priori 
theory adapted as a theoretical background. Second, the investigation was conducted on a 
large set of secondary data (dramatic situations) that encountered information as key 
resource for humans to handle the situation successfully. Here it is important to mention 
that the selection of dramatic situations was based on information as the key to generating 
every action. The results showed that the phenomenon of the lack of needed information is     
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is caused by problems generated at the level of information production, primarily led by 
information source (sender), thereafter by information mediator. Both roles were 
demonstrated as objects influenced by factors that generate consequences accompanied by 
failures and fatalities in human, social and industrial affairs, whereas information receiver 
was the object of consequences.  

In practice, the empirically oriented results derived so far presented a comprehensive 
account of three elements that focus on the information production (characteristics, 
patterns, causes) and one consecutive element (consequences), summarized as follows: (a) 
two well-defined characteristics (i.e. information lack and information overflow), each 
presented in terms of four well-defined characteristics. Information lack is dominated by: 
“information is non-existent”, “information is insufficient”, “information is censored” and 
“information is undelivered”. In contrast, information overflow is dominated by: “information 
is ambiguous”, “information is redundant”, “information is irrelevant” and “information is 
undervalued”.  

These represent eight characteristics and their interrelations that influence the 
emergence of information inadequacy; (b) patterns represent variations of problems that 
exhibit information inadequacy, identified by looking at a hierarchy of interrelations that 
depend on information lack and information overflow; (c) causes represent different 
behavioural activities – human or machine – that range from political and cultural 
structures, through human individual capabilities, and procedural and technological 
artefacts; and finally, the consecutive element, d) consequences present failures and/or 
fatalities in human, social and industrial affairs.  

In conclusion, both the theoretical and the empirical investigations suggested that 
the phenomenon of the lack of needed information affects our everyday life in various and 
unexpected manners that we would prefer to be without. The central message that derives 
from the current results is based on analysis conducted on the basis of two approaches: 
theoretical and empirical investigations illustrated in Figure 5.1, which also summarizes the 
investigations so far.  

The results have important implications for understanding the effects of information 
inadequacy in theory and in practice, which can be understood as follows. Information 
inadequacy is considered as a motivational force in offsetting different efforts to initiate the 
future development of a theory of information inadequacy that focuses on information-
related phenomena. It is also considered as an analytical tool that can further contribute to 
handling information inadequacy in practice, with explanations that specify contribution 
behaviours – human or machine (these cause information to be unavailable, information to 
be censored, and similar). 

Indications that explain the generated problems with information inadequacy can 
often explain similar problems that may emerge. There is, however, empirical evidence, 
which shows that several impediments currently exist. Some decades ago, the assumption 
was that more information is better than less in decision-making (e.g., Russo, 1974). 
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Figure 5.1. An illustration that summarizes the main results from both the theoretical and the 
empirical investigations. The theoretical level presents investigated theoretical bodies and their focus. 
The empirical level presents the main results from a hierarchy of how an initial outline of information 
inadequacy is induced.  
 

Current research, however, suggests that less information is better than more in 
decision-making (e.g., Dean & Webb, 2011), or that voluntary use of information is better 
in decision-making (e.g., Davenport, 2011). It seems that in real-life problems, the needed 
information investigated in this study represents a typical meso level, rather neglected, 
which stays between two opposite axes: information lack vs. information overflow. The third 
one, voluntary choice, is not considered in situations that this study has explored. 
Information inadequacy describes how the lack of needed information emerges in specific 
situations. Thus, limitations in means of communication, the complexity of a problem-
solving activity, and contribution behaviours cause information inadequacy to vary 
significantly. Information inadequacy is likely to differ, depending on the setting where it 
emerges (e.g. natural disaster; economic failure, etc.). So, what appears to be a response to 
successful or unsuccessful management of information inadequacy can be seen from two 
perspectives: 
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• In a decision-making activity for problem solving in conventional 
communication processes, e.g., in productivity processes in an organization, 
or in an individual’s informed choice when buying a product – information 
inadequacy can be fairly manageable, at least using current trends of 
technological developments. However, the management of information 
inadequacy requires more than just the use of technologies; it requires a 
change in social behaviour. That can begin by looking at an ethical 
dimension. 

• In a decision-making activity for problem-solving in life-threatening 
communication processes, e.g. in disaster management during a catastrophic 
event – information inadequacy seems to be unmanageable because humans 
are unlikely to react to the situation in a timely fashion due to gaps in 
spreading information or more importantly, producing it. Some may argue 
that the use of technologies can be accounted in such situations. Yet, 
technologies are rarely helping in situations that are highly unexpected, and 
their role is undetermined until the situation has happened. 

These two perspectives initiate an interesting argument that this study takes 
towards its implications for theory and practice. 

5.1. Implications for Theory and Practice  

The generated results induced from the two approaches of investigation can be used to 
further develop theories in a stream of different contributions that tackle information 
inadequacy issues. It can also be used in practice to facilitate practitioners, such as, 
industrialists, technology developers and environmentalists in handling information-related 
problems in a manageable way.  

In principle, information inadequacy is not comprehensively explored by current 
theoretical bodies, at least not in a way that supports an understanding of the phenomenon 
of the lack of needed information in theory and practice. The analysis presented in this 
study can be used to theorize about the role of information in increasing the effectiveness of 
information practices. Furthermore, such an analysis can be important for developing 
theories about situations that are affected by information inadequacy. Consider for instance, 
research agendas that focus on different managerial problems where information inadequacy 
is the most significant pattern concerning decision-making in organizations (Reid, 2003; 
Romito et al., 2007). This is also important when information inadequacy becomes 
significant in computational procedures (Aliev & Aliev, 2001; Stadler, 1988). 

Such research agendas may consider information inadequacy very briefly without 
much attention. However, information problems that affect decision-making processes have 
received significant attention in the literature, especially with the novelty theory of Newell 
and Simon (1972), who focused on information processing systems in decision-making.  
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The proposal of an initial outline of information inadequacy differs from previous 
studies in the following way. The description itself does not exist as such, and the concept 
of information inadequacy is hardly used in academic literature for the purpose of 
explaining the lack of needed information in human, social and industrial affairs. In fact, the 
concept is used in an unsophisticated manner, which refers only to some forms of problems 
with information in organizations without specifying how these problems develop (see for 
instance Romito et al., 2007.) That said, in this study information inadequacy is proposed 
as an initial outline for a future theory of information inadequacy, which is dynamic. For 
example, the act of contribution behaviours may vary from situation to situation, which 
allows new interpretations and understandings to emerge, and in turn, enriches the meaning 
of what is here called information inadequacy. Furthermore, information inadequacy is 
regarded as a mechanism that is built upon characteristics that are unique, whereas 
interrelations among the same characteristics may be frequent and also non-linear from 
situation to situation. These in turn present various patterns. Besides, the results specify 
how different causes influence the rise of many information inadequacies that are affected 
by contribution behaviours, which can vary greatly and increase the number of unwanted 
consequences.  

In practice, the proposed initial outline of information inadequacy addresses all 
humans who are concerned with information in everyday practices and intend to enhance 
their time by carefully managing information. More importantly, information inadequacy 
can be a diagnosis tool that allows industrialists, technology developers, environmentalists 
and others to think for a better future. In general, practitioners can use it to increase the 
level of contribution behaviours in organizations. For instance, in a complex work task with 
information practices, low contribution in effective use of information may result from low 
motivation. Practitioners may assess this by looking at whether contribution behaviours 
relate to e.g. unawareness, intentionality, incompetence, violation, and the like. These 
determine specific ways to address difficulties through design of improved information 
systems with the focus on data and information quality.  

Given the results of the empirical investigation conducted here, the identified 
hindrances portray how obstacles to information provision may be utilized as guidelines for 
the diagnosis and re-design of information provision processes. In short, this would imply 
that each hindrance identified, might be used to direct new and innovative diagnostic and 
re-design teams that focus on information management and on more careful planning of 
information flows that are present and important in dramatic situations that happen in 
human life and business processes. For example, given the exposure of information in 
different circumstances, the very production of information must be protected against 
hindrances before it becomes vulnerable. According to the current findings, this can be 
achieved by carefully considering at least the five identified factors that range over political 
and cultural structures, human individual capabilities, and procedural and technological 
artefacts, which are able to direct information flows in an unpleasant way.  

Thus, to avoid problems of information inadequacy, humans must be able to ensure 
a behavioural change in their attitude towards information production and its use. First, a 
re-design of norms in organizations for how to choose, focus or filter information is necessary 
by looking at this problem from an ethical dimension. Second, and more importantly, a re-
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design of information management strategies must be ensured and sustainable, addressing 
novelty strategies that incorporate systems based on humans and machines with abilities to 
produce information and to transfer it in a timely fashion, by seeking to avoid possible 
factors as hindrances that may influence the lack of needed information.  

In summary, the implications of the main results of this study seem to be crucial for 
further advances in three domains: 

• Information Systems 
• Organizations 
• Society 

The position that this study takes in these three domains is presented from the 
following perspectives: 

5.1.1. Information Inadequacy – its Implications in Information Systems 

From an informational angle (one of the key attributes of IS research), it is much too often 
debated that IS has an interdisciplinary viewpoint with a nature distinct from other related 
disciplines when it concerns organizational matters (Agarwal & Lucas 2005; Benbasat & 
Zmud, 2003). Scholars have proposed that IS embeds the IT artefact within a specific 
context and structure, by minimizing its role even further within a task (Benbasat & Zmud, 
2003). Others strive for a more comprehensive overview, stating that IT impacts the 
context itself, and not vice versa (Agarwal & Lucas, 2005). Moreover IT is regarded as 
having a mediating and a key role in IS by intending to differentiate it even from business 
disciplines (Hirschheim & Klein, 2003). Such debates clearly present a crisis as to whether 
an information angle should be seen from an IT perspective or not. Other researchers have 
continuously criticized these and similar views that promote the focus of IS with an IT 
artefact, whether minimizing or maximizing its role – such views are considered to develop 
understandings for their intentions and the subject they seek to develop (Carvalho, 2000).  

Comprehensive critiques in this direction can be found in Alter (2006; 2008) who 
defines the scope of the IS field as a work system. His suggestion is that important 
phenomena and issues in the IS field (ultimately targeting the IT artefact) are overlooked. 
Thus, a clear distinction between IS and IT is that a work system is IT-reliant only when it 
produces physical and informational products of equal importance (Alter, 2008). In an 
earlier contribution of Alter (2006), he posits that an IT artefact is important in IS 
research, but only for experimenting with the phenomenon under study. Furthermore, he 
suggests that the research may end up arguing that an IT artefact is adopted or not 
adopted, or has clear or unclear impacts, simply depending on post-adoption behaviours 
that result from the phenomenon under study. Therefore, an IS as a work system leads to 
interesting results that may clarify the diffusion and success of adopting specific IT systems 
in organizations, or the opposite (Alter 2006; 2008). Such an understanding is consistent 
with Checkland and Holwell (1988) and Checkland (1999). Their view is that the 
continuous growth of technological developments has clear implications in organizations. 
Indeed, this complies with the view of IT-reliant work systems, thus providing a clear 
distinction that “information systems exist to serve, help or support people taking action in 
the real world” (Checkland & Holwell 1998, p. 10). This comprehends an IS and an 



5. Discussion of the Research Results 
 

 74 

organization as being closely interrelated. In this definition, IT can be seen as a processor 
for interaction and information, thus considering that IS sees IT simply as an IT-reliant 
work system. Therefore, IS discusses the effects of the purposeful activity that an IT system 
serves, by working out the need for an informational support.  

The informational angle taken in this study has explored the phenomenon of the 
lack of needed information, identified as information inadequacy. This is crucial for the 
following reason. To comprehend what has been introduced in chapter one of this study, 
Burton-Jones and Gallivan (2007) have argued that the fundamental process of any 
challenging dilemma is to explore causes and consequences of its phenomenon to attempt to 
gain a holistic understanding. Certainly, the phenomenon of the lack of needed information 
has arrived at a holistic view, by developing an understanding of the phenomenon in 
context as information inadequacy. In practical terms, this phenomenon has achieved 
worthwhile descriptions by looking at a large number of cases (fifty in all) where different 
means of communication have been considered. These can be grouped as physical 
communication, e.g. face-to-face, and virtual communication, e.g. via IT.  

With such an underlying study, it is clearly suggested that the phenomenon in 
context has focused on IT solely to investigate the phenomenon under study in situations 
where IT has been present, aiming at the purposeful action that Alter (2006; 2008), 
Checkland and Holwell (1998) and Checkland (1999) suggest.  

In conclusion, the development of information inadequacy in this study is important 
for interpretive IS research at least in the following way: the exploration of information 
inadequacy can be seen from an informational angle in an IS field that considers the use of 
IT as a mediating mechanism, the one that Alter (2008) or Checkland (1999) specifically 
propose.  

A mediating mechanism will then serve as an interacting element for the studied 
phenomena, if it clearly implies the presence of IT. This is so that information can be 
explicitly specified in information systems research following Checkland’s rich concept of 
information systems and its informational perspective introduced in Chapter 3: “An 
‘information system’, in the full sense, will be “a meaning attributing system” in which 
people select certain data and get them processed to make them meaningful in a particular 
context in order to support people who are engaged in purposeful action” (Checkland 1999, 
p.53). 

A future discussion is then proposed here, which may suggest that a study aiming to 
focus on information-related phenomena, eventually addressing information systems, may 
need to treat communication processes equally, whether human or IT-mediated. Focusing 
on communication capabilities where researchers study the phenomenon, while practitioners 
engage in their daily life with that phenomenon, should consider communication processes of 
any kind, and must be engaged equally in organizational processes. This leads to a more 
efficient practice for the operational use of information. An interesting debate that 
illuminates this critique, can be found in the book edited by Currie and Galliers (1999), 
Rethinking Management Information Systems: An Interdisciplinary Perspective.  
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5.1.2. Information Inadequacy – its Implications in Organizations  

For many years economic trends have been run by organizations that focus on successfully 
penetrating global markets (OECD and emerging markets), by investing their resources in 
keeping hold of their most valuable asset, information (Moody & Walsh, 1999). It has been 
suggested that organizations in general envision an ability to handle uncertainty, which 
deals with non-routines and unanticipated consequential events (Galbraith, 1974). Today, 
organizations are concerned about information consumption, with unnecessary and 
prolonged information processing (Hemp, 2009). Current technological developments have 
brought innovative tools and techniques that promise intelligent ways to handle uncertainty 
– e.g. there are a number of software solutions that automatically handle information by 
prioritization (Hemp, 2009). Other techniques are focused on individuals rather than 
technologies. With the focus on individuals, organizing information in a proper way requires 
enormous self-discipline by focusing, filtering out the unnecessary, and at the same time 
allowing the organization to remain connected to the world, without distracting it too much 
(Dean & Webb, 2011).  

What remains critical in organizations is information processing in an efficient way – 
a problem that is still persistent, regardless that many innovative technologies strive to 
manage information. This is because information processing in organizations is not merely a 
machine-like problem that needs technical ability to handle it. Today, it is rather a dual 
complexity where cognitive efforts and machine-like techniques need to be combined so that 
information is managed efficiently.  

An organizational aspect appears to be important. For organizations, the task of 
defining improved ways to handle information depends on prioritizing and regulating 
information inadequacy. Organizations must be able to acknowledge the implications of 
information inadequacy, and consequently, its nature in practical events.  

Information inadequacy is driven by contribution behaviours, which are dependent 
on human acts that produce numerous effects in an organization (intended or unintended). 
Rational behaviour is, however, possible and manageable. An organization must focus on its 
ability to handle information inadequacy, more than just as an involuntary event (for 
instance technologically imposed control). Rational behaviour depends on individuals and 
their actions that are equally incorporated and socially engaged in an organization. This 
suggests that information inadequacy may possibly guide organizations in determining the 
likely effects of social behaviour in information processing, and control it in better ways. 

5.1.3. Information Inadequacy – its Implications in Society  

The gradual developments in our societies have enabled individuals to gain a better 
understanding of who we are today and who we are becoming in the future. Thus, 
technology has had a huge impact on our self-assessment and has given us a better view of 
the world that surrounds us (Floridi, 2010).  

A significant change in our societies is noticed with the inclusion of the concept of 
globalization in all the aspects of societal, economic, technological or environmental 
interests, thus leading the current age towards global challenges that we face (Hofkirchner, 
2010). Globalization has developed as a new and an interesting concept that presents 
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transformations that develop progressively. An obvious restructuration of our societies 
became apparent with the emergence of the information revolution, also known as the post-
industrial society. This revolution happened at the time when information took over the role 
of labour, and its importance and conceptualization in societies became more important 
than any other resource, including human labour resources. All these changes created the 
circumstances for the evolution of an information society, which gave rise to new social 
structures and cultures in a way that had not been possible before. People who live in the 
same local communities, as well as those separated by thousands of miles and many clock 
hours, can now communicate with each other, freely express and share their meanings and 
opinions, argue for their point of view, and accept or not other fellow humans’ arguments 
(Haftor et al., 2010). This freedom provides the settings for generating or advancing social 
structures that are managed by a possibility to act remotely, without limiting the action 
because of environment or other limitations. In this regard, information has become the 
most crucial asset of societies, which is also playing a significant and a dominant role in its 
digital form (Castells, 2010; Floridi, 2010). The emergence of IT-enabled social spaces 
introduced new ways of sharing information and even shared meanings that could not be 
managed before the advent of today’s virtual communication, IT. As a matter of fact, IT 
has advanced the world in extraordinary ways, enabling virtual collaboration for 
successfully accomplishing complex tasks – such as brain surgery or inspections of nuclear 
power stations – despite being physically and temporally separated. All this, and much 
more, is the democratic ideal, still not realized everywhere, yet worth striving for in order to 
contribute to human and social well-being.  

Apart from all the positive effects that the information society is producing, which is 
assumed to generate liberal movements, the information society has its dark side, which is 
also developing in an unpleasant way. The information society is continuously evolving 
towards an interesting future, promising to generate new spaces for co-creation and 
development that have not been even thought of before. However, its continuous 
development, by producing and reproducing new forms of interactions with different 
intentions, also manifests a greater threat than ever imagined. An unparalleled manner 
within this society configures some social structures and processes aimed at domination, 
manipulation and oppression of fellow human beings. These forms of social structures are 
usually dominated by small groups of people who can spread their message and intentions 
with the speed of light, thereby generating many forms and patterns of information 
inadequacies, which for the moment seem to be unmanageable and uncontrollable. The 
production of information inadequacies is managed by their skills of handling complex IT 
systems, guided by unfair intentions that may result in failures and fatalities in societies 
solely for the sake of personal benefit. Such situations have been present for some decades 
now, and are increasing with larger consequences than ever witnessed. In the last few 
decades alone, there have been more than five global financial crises, which have had major 
or minor impact on the whole world, and very fast, simply basing all activities on the use of 
complex IT systems. To recall such situations, the Lehman Brothers bankruptcy and the 
Madoff Ponzi scheme, in just a short time succeeded in causing a huge impact on the whole 
world, with unprecedented financial loses.  
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To conclude here, in practice, information is hardly looked as something that needs 
to be clarified in terms of what it holds and how crucial its meaning becomes in situations, 
but it is looked as a process of communication, which happens between two or more 
individuals within a sociosphere, often mediated by the technosphere. Therefore, 
information inadequacy should be regarded as an important tool for the future of an 
information society, which should be able to prevent situations that cause unwanted 
consequences, thereby positively affecting human well-being and the quality of life.  

5.2. Limitations of the Current Results 

One of the key limitations of this study is that the research design was intended for 
understanding the phenomenon of the lack of needed information in dramatic situations. 
Evidently, the study does not consider everyday situations, where some of the current 
results may not be fully relevant. This is because the methodology of inquiry is based on an 
interpretivist tradition, with its basis in two main approaches. One is hermeneutics for the 
theoretical investigation. The other is the constructivist grounded theory for the empirical 
investigation. With these two approaches, theoretical considerations and empirical settings 
are thus limited in terms of the scope and the research questions addressed, and in terms of 
methodological considerations. 

The limitations in theoretical considerations are noticed in the selection criteria 
based on the assumption that theoretical bodies must be clearly focused on situations where 
the needed information fails, whether through lack or overflow. Indeed, there are other 
theories that tackle various forms of what is understood in this study as the lack of needed 
information. These may concern theories that are specific to information overflow or 
overload, information pollution, etc. Thus, just because the selected theoretical bodies do 
not suggest how should one account for the phenomenon in context, it does not mean that 
such theories are limited for everyday situations. It is also a limitation that the 
interpretation of investigated theoretical bodies was done on the basis of a particular 
empirical dilemma.  

Thus, the limitations in empirical settings are largely confined to a narrow type of 
situations. There is a drawback with the set of fifty empirical cases, presented as dramatic 
situations. Such situations have clearly shown that information is crucial for timely delivery 
of information, mostly depending on the information production, and partly followed by 
information transfer, while not taking the information receiver into account. It is assumed 
that in conventional everyday situations, humans have the information at their disposal and 
it is fairly accurate, but correct decision-making largely depends on the information receiver.  

These limitations do have an impact on the formulation of the current results. 
However, these results are original and true for the objective of formulating an 
understanding of the lack of needed information. Finally, the importance of this study lies 
on the need to develop a preliminary conceptual model for the future construction of a 
theory of information inadequacy, and may be helpful in practice.   
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CHAPTER 6 
6. Conclusion and Future Research 
This study has proposed an initial outline of information inadequacy that resulted from the 
need to understand the phenomenon of the lack of needed information. Some dramatic 
situations were introduced for the purpose of triggering the research process to take an 
analytical position. Dramatic situations such as the Lehman Brothers bankruptcy in 2008, 
the tsunami in Indonesia in 2004, the Space Shuttle Challenger destruction in 1986 or the 
release of the atomic bomb in 1945 have been key empirical situations that initiated an 
analytical investigation to explore the phenomenon of the lack of needed information. The 
challenge posed at the beginning of this study presented the need for an inquiry that 
required analytical investigations. The challenge has emphasized a concern that is rather 
intriguing and complex, why such situations emerge. Thus, two research questions were 
proposed: 

 
1. What are the characteristics and patterns of information flows in dramatic 

situations that are experienced in human, social and industrial affairs, where 
information plays the central role and where its lack gives rise to unwanted 
consequences? 

 
2. Why do these situations frequently emerge, in terms of what are the causes that 

contribute to their production? 
 

To answer these questions, and to argue for the achieved objective, which was to 
contribute to the development of an understanding of the lack of needed information, the 
study presented here has taken an interesting approach. The results were driven on the 
basis of two approaches: the theoretical investigation and the empirical investigation that 
can be summarized as follows: 

 
1. There are numerous situations, emerging in very different contexts, where 

information is not provided in time to the actors who need it, thereby 
contributing to the generation of dramatic and unwanted consequences. 

 

2. Theoretical bodies that explicitly claim to provide solutions to the lack of 
needed information (e.g. Information Literacy and Information Logistics), 
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and those theoretical bodies that implicitly claim to handle this need (e.g. 
Information Behaviour Theories) cannot account for, explain, or suggest a 
remedy for the dramatic situations where there is a lack of needed 
information. These can only account for a partial, hence, a limited 
understanding of the phenomenon in context. 

 

3. A novel notion of explaining “what is information?” has been formulated and 
is proposed as one conceptual foundation for further theoretical development 
of theories that focus on the lack of needed information. 

 

4. Empirical analysis resulted in the identification of a new concept named 
information inadequacy. This concept presents an initial outline for a 
possible future theory of information inadequacy that focuses on the 
phenomenon of the lack of needed information. 

 
The theoretical investigation was based on hermeneutics and was initiated with the 

need to identify theoretical bodies that may answer the research questions. Selected 
theoretical bodies indicated that there are no comprehensive theories that can successfully 
answer those specified research questions. More specifically, the theoretical investigation was 
focused on multiple theories that could potentially explain the investigated phenomenon in 
its practice. A need for empirical investigations became crucial, and it triggered new 
explorations in interpreting what is changing about today’s information and what remains 
critical in global information landscapes (these may vary from social, political, economic or 
environmental landscapes). The empirical investigation was based on a constructivist 
grounded theory approach on a collection of fifty empirical cases. This investigation resulted 
in the identification of characteristics, patterns and causes of how the needed information 
fails to reach the intended person at the right time and place, causing unwanted 
consequences. The analysis suggested that information-related problems of that nature 
mainly appear because of problems that are caused by information source (sender) and 
information mediator – human or machine. The results of this investigation have developed 
an initial outline of information inadequacy that could possibly guide the development of a 
future theory of information inadequacy. 

These arguments provided the foundations to introduce two main conclusions that 
can be drawn from this research. First, information inadequacy is unexplored as such and 
may encourage the development of new theories. Second, information inadequacy is rather 
disregarded in the so-called information society, which has occupied our thoughts as a 
society that is able to offer information in a timely fashion anywhere and everywhere. 

 
Information Inadequacy is unexplored: the proposed initial outline of 

information inadequacy characterized in terms of the research results presented as a 
theoretical framework may increase awareness in further theoretical advances that focus on 
information-related problems. Such an initial characterization of what is here called 
information inadequacy addresses the problem in focus - the phenomenon of the lack of
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needed information, and the gap in current theoretical bodies, which tackle issues related to 
information management. 
 

Information Inadequacy is disregarded in the Information Society: digital 
connectivity is leading the world towards a societal change. It certainly marked the 
beginning of a new era, as technology is reshaping our diverse societies to fit into a new 
global information society. In the contemporary technological developments we have come 
to the point where more than 25% of the world is already using digital connectivity. This 
suggests that almost 2 billion people are now online. Although it is claimed that an 
information society is able to offer information in a timely fashion anywhere and 
everywhere, this is hardly achieved today in critical situations when information must reach 
the intended persons at the right time. For instance, societies continuously experience lack 
of information, often for unknown reasons, although information may be crucial for societal 
needs. This example suggests that information may be fragmented, information may be 
hindered or censored, or information may be ambiguous. 
 Therefore, current societies are evolving towards an information society in which new 
problems are generated with it. A proposal that focuses on increased awareness of 
information inadequacy can be considered as an important factor that may change the 
future in a progressive way. One crucial domain in this evolution must focus further 
investigations on the need to thoroughly explore digital connectivity and its new and 
intelligent ways to achieve information inadequacy.  

The main argument is thus visionary and intends to encourage future research to 
focus efforts on constructing information systems based on informed solutions, designs, and 
applications which can be imperative in informing societies in dramatic situations.  

6.1. Future Research 

The analysis conducted in this research has suggested that a stage for advances is necessary 
and provides reliable foundations for future research.  

The findings suggest that information inadequacy is a very complex dilemma. As a 
result, there will be no monodiscipline-oriented solution that can guard human beings from 
unwanted consequences in dramatic situations. Thus, further research is necessary and can 
be investigated in the following way: 

 
Towards Personalization of Information: An interesting debate argues that 

the digital revolution has profoundly transformed the way in which mankind communicates 
nowadays (Castells 2009; Lyotard, 2004). Although this is truly a significant societal value, 
there are several unanswered questions about it that have yet to be explored. Scholars 
suggest that modern digital connectivity is made possible by the use of technological means 
that are compatible with the Internet, primarily directed by the World Wide Web (Berners-
Lee, 2000). This connectivity led to a societal change that marked the beginning of a new 
era, where different types of ITs are continuously reshaping our diverse societies to fit into a 
new global information society (Preston, 2001; Sawyer &, Crowston, 2004). What does this 
mean for the future?  
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Apart from realizing that a digital future may seem promising, information 
inadequacy remains a challenging dilemma that will continue to rely on human or machine-
based communication. Thus, the current results that present an initial outline of 
information inadequacy can be developed in at least three dimensions: (i) further 
development of the content that represents information inadequacy, i.e. factors and their 
interrelations; (ii) the empirical validity of the current elaboration, based on a very large 
number of cases (e.g. 1000); (iii) the research object, i.e. not only “dramatic situations” but 
also the “everyday situations”. 

These can be studied by looking more concretely at socio-psychological factors and 
technological factors. 
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A PROPOSAL FOR A MODEL TO GUIDE THE 
FORMULATION OF INFORMATION 

LITERACY STRATEGY 

MIRANDA KAJTAZI† 

1.  INTRODUCTION 

Beyond the basic skills of using IT in organizations, employees of the 
information age (Robey et al. 2002) require complex analytical skills (Hancock 
1993). Such skills can be acquired using information literacy (IL), which is a 
strategy known as information skills helping people to interact and locate 
accurate information through IT (Bruce 2008; Goad 2002). Individuals who 
work in organizations are engaged in different processes, particularly in the 
information retrieval process usually for professional services that possess 
information that could be useful to others (Olivera et al. 2008). However, several 
impediments are identified that victimize organizational performance. 
Impediments such as: individual's demand to search, analyze and manage 
information; the effort of individuals to interact with others for the retrieved 
information; the devoted time of individuals to deal with retrieved information, 
are issues that in organizational settings usually reflect illiteracy.  
 
This paper presents preliminary outcome of an ongoing study, where the 
objective is to produce a model for information literacy for organizations; while 
the purpose of such a model is to improve the overall capability of the 
organizational information retrieval process. We characterize information 
retrieval process as a challenging task that requires professional support, as most 
of retrieved information is isolated from a comprehensive use in organizations. 
This isolation happens due to an individualistic approach during information 
retrieval process as illustrated above, where social interactions are likely to be 
ignored. Consequently, employees of an organization are likely to possess 
inadequate information. The focus of this paper is on the use of IL strategy in 
organizations depending on IT capabilities, through which they access most of 
the information they need, affecting organization's performance.  
 
For many organizations, IT is viewed as an optimistic tool that offers effective 
use of retrieved information (Olivera et al. 2008). Yet, the use of IT without a 
proper information retrieval strategy endangers organization's effective 
performance (Goad 2002). In constant growing information sources, IL strategy 
becomes necessary in organizations supporting selection of accurate information 
(Goad 2002; Lloyd 2006). For this reason, the use of IL strategy in organizations 
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is expected to reach a certain standard of information retrieval, which could be 
useful to avoid misleading or incomprehensible information (Harris, 2008; 
Lloyd, 2006). This indeed, is usually anticipated to end with misinterpretations. 
Today, organizations have access to variety of available information, where 
many problems plague them as they still struggle with the transition from an 
industrial age to an information age (Robey et al. 2000). Information literacy can 
thus be an important strategy to facilitate social interactions in organizations, 
which depend on dominating IT capabilities (Bruce 2008; Doyle 1994; Goad 
2002). 
 
However, information retrieval in organizations is followed by a challenge of 
many complications related to information inadequacy (Romito et al. 2007). 
Here, information inadequacy is considered as an impediment that chases 
organizations with frustration and even failure, which is caused by the inability 
to evaluate the effects of retrieved information, because of complex and 
ambiguous information inherited in IT capabilities (Romito et al. 2007). The 
following empirical case illustrates information inadequacy that emerges through 
information technology, resulting in unpredicted forms of communication 
(Eriksson 2007). In contemporary organizations, email has received a 
considerable attention and has become a dramatic movement that even private e-
mails are in most cases accessible. In these circumstances, the risk of misusing 
information and their unpredicted behavior reactions are evident. Even more, 
people are experiencing information inadequacy during information retrieval 
process: they find information that is already on their hands; they spend time to 
understand retrieved information of no interest; or they unconsciously neglect the 
need to share important information with their colleagues. In this paper, we 
develop a model that tackles such situations. Our approach focuses on the impact 
of IT capabilities on information retrieval process using IL strategy.  
 
There are several reasons that indicate our inspiration for this paper. First, IT 
capabilities are offering a wide range of possibilities to access information 
(Kalibatait 2008), even if the information retrieval process has become a great 
challenge. IT acts as a functional device and it is designed to support 
organizations in many aspects (Robey et al. 2000), but it also becomes a risk in 
organizations, allowing employees to retrieve information without limit. This 
mostly happens due to an individualistic approach of employees during 
information retrieval process that restricts social interactions in organizations.  
 
Second, even if a lot of research has evolved on information literacy in recent 
years, most of it is focused on academic use of information literacy or its use for 
librarian purposes (Bruce 2008; Bush 2009; Doyle 1994). For this, it is noted that 
information literacy is a fundamental doctrine of academic librarianship 
(Saunders 2009). In contrast, we focus on the use of IL strategy in organizations 
and its influence in social interactions. In this regard, little research has focused 
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on how the use of IL strategy contributes to information retrieval process in 
organizations. 
 
The rest of this paper is structured as follows: First, we address a situation where 
IL strategy contributes to information retrieval process. Further on, we underline 
the main activities of information literacy strategy, continuing our discussion 
with introducing three IL processes that are likely to act as information retrieval 
facilitators in organizations. We also specify the role of IT that has 
revolutionized information retrieval process, even if it has led many 
organizations to experience uncertain situations as a result of information 
inadequacy. The proposed model of IL strategy is then introduced. This model is 
designed to provide organizations with a better strategic planning for information 
retrieval process. We base this model on the theory of contribution behaviors, 
which consists of three activities. These activities are the basis of the three 
successor processes that we have introduced, which reflect with normative, 
tactical and strategic information retrieval effecting organization's performance. 
The paper concludes with the aim to show that IL strategy is an efficient strategy 
to support information retrieval process in organizations. Our intention is to 
stress that IL strategy is able to transform the use of isolated information into a 
comprehensive use within organizations. Finally, we also discuss theoretical 
implications of our model in social interactions and its use in organizations.  

2.  CONTRIBUTION OF IL STRATEGY IN 
ORGANIZATIONS  

In her paper 'Thinking around the corner: the power of Information Literacy', 
Bush (2009) considers IL as more than finding information and facts. She states 
that with IL "means being able to verify facts and evaluate information in a 
complex technological environment" (Bush 2009, p. 446). Today, organizations 
have become addicted to IT - the so-called complex technological environment 
(Bush 2009) that forces strategic transformation in organizational processes, 
orienting them towards technological implications. In saying this, IT of today's 
environment is not just a mechanism that helps intermediary processes within 
organizations. Instead, IT has become a critical and a powerful dominating 
mechanism in organization's strategic planning, activities and performance 
(Olivera et al. 2008).  
 
In these circumstances, employees not only require rigor and behavior control 
(Newell and Simon 1972) during searching activities through IT, but also 
strategic advices and skills to recognize their specific needs (Chu and Robey 
2008). To achieve a standard in this regard, employees are required to follow IT 
changes and learn strategic activities, such as information literacy strategy that 
profoundly reduces risk to experience information inadequacy (Harris 2008). 
Amongst many organizations, information inadequacy has become prevalent, 
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leading to uncertainty and uncontrollable behavior between employees (Romito 
et al. 2007). This happens due to dominating IT capabilities, which allow 
employees to access any type of information sources.  
 
Consider the following situation: An IT manager, of a software engineering 
company, requests information from online information sources about current 
customer needs for a specific software solution. Essentially, using any on-line 
information source would almost be infinite and non-strategic, and much of 
retrieved information would be unimportant. Imagine that the manager wants to 
retrieve information that provides different measurement results of market needs 
for financial software, targeting Small and Medium-size Enterprises (SMEs). 
Beforehand, organization's forthcoming activities have regarded the financial 
software as a potential solution that the organization could develop. Would it be 
sufficient enough to explore thousands of on-line information sources without a 
proper strategy? How would the manager deal with retrieved information?  
 
Generally, there are sets of information categorized as useful and many are 
simply neglected, because of complexity, inadequacy or vagueness. In the 
situation elaborated above, let's consider that from many types of retrieved 
information, two of the information sources have been useful. We highlight them 
in the table below, as the most intriguing information for a decision to happen: 
 
Information Source 1 

• More than 25% of SME's are not satisfied with their current financial 
software. 

• Most of them are looking for financial software in the national 
language. 

 
Information Source 2 

• Domestic competitors haven't pushed their forces on developing 
advanced financial software with specific requirements.  

• Global software engineering organizations sell relatively expensive 
financial software solutions for the average incomes of targeted SME's. 

 
atisfactory enough, information presented in Table 1 indicates that the company 
has taken a decision, which is to develop the financial software. But, what if we 
consider that even more important information is missing? What if there is 
information that talks about current competitor movements?  To sum up all 
required information for a decision is usually unreachable, especially in cases as 
this one, where no strategies are used to perform information retrieval process. 
Here, let us consider that the missing information, which should have been 
available from on-line information sources, informs that a neighboring 
competitor has an interest to target those SME's that need financial software. 
Even more, the neighboring competitor already owns a financial software 
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solution, who only needs to translate the software in the national language of 
targeted SME's.  
 
This information would probably lead the enterprise to take another decision, 
most probably to aim for a different software solution, and not the financial 
software! However, the highlighted information from earlier information sources 
has been so powerful that has led the enterprise to make a wrong decision! 
Thinking in terms of IL strategy, which suggests a vital new movement in 
organizations (Harris 2008), how different would a decision be, in a case as that 
elaborated above? 
 
In the time of constant growing information sources, IL strategy becomes 
necessary for employees when they choose information. IL strategy requires 
performing know-how skills regarding information retrieval (Hancock 1993). 
We argue that the searching and information retrieval process increases the 
chance to retrieve necessary information with IL strategy. Using effective 
activities for the search process, IL strategy reduces the risk to neglect important 
information as that of the case with neighboring competitors.  Thus, to motivate 
organizations, IL strategy has already proven to be accurate and credible in 
evaluating information sources (Bush 2009). Effective retrieval of information 
with IL strategy reduces the effort to find unreliable information, increasing the 
chance to retrieve relevant information (Olivera et al. 2008). 
 
This scenario presented a hectic situation that many organizations are 
experiencing today. Information inadequacy has become a common obstacle that 
inhibits organizations effectiveness, resulting in loss of power in a competitive 
marketplace. 

3. THE STRATEGY OF INFORMATION LITERACY 

A vast number of literatures have accumulated on different information literacy 
definitions, and the strategy information literacy has been given different usage 
by various writers. In her book "Information Literacy in an Information Society", 
Doyle (1994) presents IL activities as interdependent on one another, and as a 
consequence they create a synergy, which results in IL's strategy. According to 
Doyle (1994), IL activities are listed in relation to the term information, and are 
helpful for different information services that a human needs.  
 
In a recent publication, Bruce (2008) also discusses the strategy of information 
literacy. She defines it as a set of competencies and skills, and the knowledge we 
have about information of the way we learn. In fact, Bruce calls IL a complex 
strategy of different ways of how we use information to learn. She also describes 
the many forms of how IL is regarded. She mentions that some say it is "the 
acquisition of technological skills, library skills, or information skills, while 
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elsewhere IL is referred as the experience of using information as we go about 
learning" (Bruce 2008, p. 5).  
 
There are different viewpoints on Information Literacy strategy as Bruce (2008) 
presented. Shapiro and Hughes (1996), define Information Literacy as a 
technology-oriented strategy, by referring to technology and human's 
technological skills. According to them, IL is the knowledge one has, it tells how 
to deal with technology and how to access information by means of critical 
reflection on the nature of information.  
 
In this regard, the effect of IL strategy is to take an action for completing a 
process. According to Mirijamdotter and Somerville (2009), different techniques 
are used to search information, but one usually depicts a real-world problem 
situation simply by using personal practices of information search and retrieval. 
Following on this perspective, this paper presents fundamental concerns related 
to information inadequacy, hence the view on IL strategy of Doyle (1994) and 
Bruce (2008) are particularly taken in consideration. 
 
Doyle (1994) contributed with her prominent guidelines of different activities of 
IL strategy. She emphasizes the positive usage of them, in the aspect of 
developing human's skills, to become a literate person. IL strategy is the practice 
that individuals are able to master during information retrieval process. The 
activities we present below have been a convergence of Doyle's (1994) and 
Bruce's (2008) contribution in this matter: 

• Use accurate and complete information. 
• Recognize the need for information. 
• Know how to locate information. 
• Formulate questions based on information needs. 
• Identify potential sources of information. 
• Access sources of information including computer-based and other 

technologies. 
•  Evaluate information. 
• Organize information for practical application. 
• Communicate new information into an existing body of knowledge. 
• Use information in critical thinking and problem solving. 

 
To understand the effects of these pre-defined activities, in the next section we 
present three processes, which are interdependent and influence one another. The 
reasoning behind these processes is to realize how they help individuals to 
interact and produce effective results during information retrieval process. 
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3.1 Introducing Three IL Strategy Processes 

IL strategy, also referred as information skills is a sophisticated technique that 
gives the possibility to perform effectively using three processes regarding 
information retrieval process. Here, we introduce these three processes of IL, 
which are: search, analyze and manage. The source of these processes is based 
on variety of ways to deal with information initiated with our investigation. 
According to Doyle (1994) and Bruce (2008), IL strategy is an advanced 
technique that supports selection of accurate information during information 
retrieval process. Thus, its activities are a know-how property of organizations 
that play an important role on employees advanced skills, who can easily become 
aware of all information floating around the organization (Harris 2008). This 
indicates that those who know how to access and use information are likely to be 
more successful in competitive marketplaces (Doyle 1994).  
 
The following are the processes of IL strategy that are related to activities of IL 
strategy. We have divided them into three processes where several activities are 
emphasized, meaning that each process consists of activities which need to be 
accomplished by individuals. We argue that these processes influence effective 
retrieval of information; they generate positive motivation in organizations; and, 
they trigger accurate use of information, which are: 
Analyze: Recognize the need to retrieve specific information. 
Analyze: Recognize information that determines its scale of accuracy for the 
need. 

• Search:  Identify accurate information sources for organization's needs. 
• Search:  Access information sources only related to organization's 

needs. 
• Manage:  Evaluate retrieved information by comparing them. 
• Manage: Organize information through selection and type of 

information. 
• Manage: Communicate important information to colleagues. 

 
The usefulness of the three processes is that they can facilitate information 
retrieval process in an organized fashion, where not only individualistic approach 
is apparent, but individuals are encouraged to interact. The first process analyze 
refers to the feature of specificity. This includes individual's motivation to 
interact and recognize the need to retrieve specific information. The second 
process search refers to the feature of correctness. This indicates how individuals 
can reach accuracy by identifying and accessing information sources related to 
organization's needs. The third process manage refers to the feature of 
distribution. This process requires individuals to interact and distribute retrieved 
information in the organization. These features demonstrate that the focus of the 
processes occurs in response to organization's needs. We expect that the features 
of specificity, correctness and distribution will provide stability in organizations 
constant changing environment.  
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In the following section, we develop a model if IL strategy related to the three 
processes (analyze, search, manage). We consider the role of individuals and the 
role of IT capabilities in stabilizing information retrieval process by making it 
more effective.  
 
3.2 A Model of IL Strategy  

The main characteristic of our model is to accomplish contribution in 
organizations with IL strategy. For this, we adopt the theory of contribution 
behaviors (Olivera et al. 2008), a duet of human problem solving theory (Newell 
and Simon 1972) and motivation theory (Kanfer 1990), focusing on how 
technology affects organizations. The theory of human problem solving  (Newell 
and Simon 1972) characterizes how we humans solve problems of various kinds; 
in our context we have adopted the following components form this theory: the 
postulate that all human cognitive problem solving is constituted by three 
cognitive activities: the intelligence (definition of what is vs. what should be); 
the design (formulation of one or several solution alternatives to bring the gap 
defined in intelligence) and the choice of an alternative (including no choice). 
Motivation theory (Kanfer 1990) serves as an association with contribution of 
individual's interactions while in the process of information retrieval. With the 
former theory we consider that individuals use their personal approach to solve 
problems, whilst the latter explains that all phenomena behind motivations are 
rationalized through individual's personal approach.   
 
In the context of IL contribution in organizations, theory of contribution 
behaviors helps us to specify the role of individuals and their potentials for social 
interactions while in a process of information retrieval. This theory is proved to 
increase organizational effectiveness (Olivera et al. 2008), although several 
impediments limit its potential in contributing. One of these impediments that 
reflect on our model is how contributions that facilitate organizational 
effectiveness are dependent on IT capabilities. Our approach to this impediment 
is to develop an understanding of how information retrieval process depends on 
IT capabilities - limiting individual potentials of information retrieval, even if 
organizations have other means of communication and information exchange 
forms (Sarkiunaite 2008). However IT capabilities are an important factor in 
organizations (Guo et al. 2008); they are known to have competence on the 
organization in order to achieve operation goals (Marcum 2002), or they control 
many operational activities in organizations that affect realization of initialized 
activities (Ross 1996). 
 
Contribution behaviors are composed of three activities, recognized as mediating 
mechanism: awareness, searching and matching, and formulation and delivery. 
These are essential activities that mediate effects of technology in organizations 
(Olivera et al. 2008). They are known to be distinct, but also essential in 
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contributing in organizations. We describe the purpose of each activity to show 
their influence as mediating mechanisms that generate cognitive and 
motivational states (Olivera et al. 2008):  

• Awareness - a cognitive activity that represents the state of an 
individual to recognize the need and the opportunity to contribute. 

 
• Searching and matching - a cognitive activity through which 

individuals determine whether and how the knowledge domain of the 
help request matches their own personal knowledge. 

 
• Formulation and delivery  - a cognitive and behavioral activity, which 

represents how contribution is articulated and communicated.  
 
The reason that we put attention on these activities is that they hold important 
theoretical implications for our model and specifically for IL strategy. According 
to Olivera et al. (2008), they are analytically independent and each activity is a 
necessary and sufficient condition in their sequence. The sequence of 
contribution behaviors represent a primary form of the three successor processes 
of IL strategy, introduced earlier. These successor processes inherit the 
theoretical reasoning of the primary activities of contribution behaviors theory. 
In the context of IL strategy the three processes are described as follows: 
 
Analyzing - a process that represents individuals cognitive ability to analyze the 
need for specific information. An individual is also able to communicate this 
need through social interactions by involving others in the process. This is a 
crucial activity, because it enables the identification of boundaries within 
unlimited information sources, i.e. the domain where information retrieval 
process appears.  
 
Searching  - a process that follows up once the analysis are completed. Searching 
involves individuals to look for specific information related to their i.e. domain. 
It allows social interactions to evolve in the process, which can facilitate the 
process by reaching exact or partial match of information retrieval. This is a 
crucial activity that requires awareness during the process, since many 
individuals can behave unexpectedly, such as losing interest to continue 
searching, if a large amount of retrieved information is improper.  
 
Managing - a process that motivates individuals to share or communicate 
retrieved information. Managing requires having a priori motivational status to 
complete the process, because information should be shared or communicated to 
those who are contextually or explicitly related to that information.  
 
These three IL strategy processes have important practical features as well. First 
they are independent in their function and each has a sufficient condition to 
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perform as such. This means that analysis must be fulfilled before searching is 
performed. Thus, finding sufficient information to fulfill the requirements, the 
process of managing can begin. For example, if an organization requires a set of 
information, by analyzing individuals can contribute to explicitly pre-define 
information content, which will make the searching process easier and strategic. 
In this sense, retrieved information can already be considered as content-specific, 
which makes the managing process even easier.  
 
Now consider an organization in practical basis, demanding a set of information 
from its employees. Using the process of analysis, an employee has the 
opportunity to interact with his/her colleagues and analyze the need for specific 
information, such as information for the process management in visualizing 
customer requirements. Even more, interacting employees can inquire whether 
the organization needs information on micro or macro processes, making 
forthcoming activities more focused. By understanding and defining what type of 
information needs to be retrieved, where individuals have contributed in an 
interactive manner, the process of searching can follow. With searching, 
individuals are able to focus on certain information aspects, such as that of micro 
or macro processes within their organization. After searching has been 
completed, individuals can examine the retrieved information by managing and 
distributing selected information, in this case those of micro or macro processes, 
to other employees of their organization whose profile is consistent with 
retrieved information.  
 
In these processes, the role of contribution behaviors is illustrated in the table 
below, where we show how the primary activities of contribution behaviors, 
affect successor activities of IL strategy contribution in organizations. We intend 
to show how the main purpose of each contribution behaviors activity reflects on 
IL strategy processes that are interrelated to processes that only focus on 
information retrieval.  
 
The table describes how activities of contribution behaviors, match with IL 
strategy processes that are considered to be compulsory during an information 
retrieval process in organizations.  
 
In the following figure we present our model that consists of the three processes 
of IL strategy. The intention is to present IL strategy as know-how feature of the 
organization. In fact, the model is intended to show how does IL strategy 
contribute to organizations, transforming the isolation of information to an 
inclusion of information with a comprehensive use in organizations.  
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Information technology presents its impact into IL strategy that initiates 
information retrieval process. Three IL strategy processes represent the main 
characteristics of the model that act independently, although indirectly, each one 
depends on the primary process. This means that the search process can begin 
after analysis process has been conducted, and the manage process follows once 
the search process is completed. This shows an interdependency of the processes, 
with which, IL strategy is able to provide inclusion of information in 
organizations with a comprehensive use.  
 

Table 2.  Matching contribution behaviors activities with IL Strategy processes. 
 

                 Contribution 
                      Behaviors 

IL Strategy 

Awarenesss Searching and 
Matching 

Formulation and 
Delivery 

Analyze Recognize the need 
for information. 

  

Search  Search for specific 
information. 

 

Manage   Communicate 
information. 

 
The combination of IL strategy with contribution behaviors theory emerged as 
we realized the need to initialize motivation of individuals to interact. The 
outcome of the model is the contribution of IL strategy in organizations for 
improving social interactions that reflect on information retrieval process. As 
presented in the figure below, the flow of activities starts with the process of 
analysis (individually based process), continuing towards the process of 
managing (interaction-based process). This corresponds to our initial intention, 
which is to transform the practice of coping with isolated retrieved information, 
into the practice of coping with comprehensive use of information in 
organizations.  
 
Furthermore, we highlight the role of information technology, as a dominating 
force that enables IL strategy to react affecting organization's performance. Also, 
we specify the role of individuals related to contribution behaviors, which are 
impacted by IT capabilities in distinct ways, simply considering the vast number 
of IT capabilities that are available to conduct different activities (Guo et al. 
2008), in this case related to IL strategy. Finally, the model aspires us to consider 
iterative processes, because each of the three IL processes might not satisfy the 
need of individuals who interact with retrieved information. The organization 
should thus consider time and effort as two flexible entities of the information 
retrieval process, where many processes are likely to be iterative depending on 
four indicators: type of information to be retrieved; individuals involved in the 
retrieval process; available access to information sources; and available IT 
capabilities.  
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Motivational force of individuals is the root activity to complete necessary 
activities for making a contribution. In this model we illustrate how individuals 
are motivated and are able to interact when the three IL processes are involved. 
Each of the processes is constituted by individual's motivation to interact, which 
is inherited by organization's normative, tactical and strategic information 
retrieval process. Such a comprehensive approach, results with IL's strategy 
inclusion in organizations. Hence, the model illustrates how IL strategy 
influences individual's motivation to interact, affecting organization's 
performance that retains under IT capability dependency. 
 

 
Figure 1.  Model of IL strategy contribution for information retrieval process in organizations 

 
From this model we intend to clarify the usage of IL strategy as an important 
contributor of information retrieval process in organizations. We argue that 
organizations which are not willing to utilize IL strategy and those that would 
utilize IL strategy are fundamentally distinguished for two reasons: one is that 
organizations that would utilize IL strategy have benefits in the sense that 
information retrieval is done on professional basis; in contrast, organizations are 
usually affected by chaos. The other is that IL strategy enables organizations to 
verify facts about retrieved information, even if today's technological 
environment leads to complex information of any type; in contrast, organizations 
suffer from improper information retrieval, which usually does not meet their 
needs.  
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4.  DISCUSSION 

It is stated that today we have become an information society, living in the 
information age where people are closer to knowledge and meaningful 
information (Sholle 1999). Information technology has made significant changes 
in global stances, however not all its effects are positive. IT has become a great 
challenge in organizations, which has made employees work under pressure and 
sense of anxiety and pessimism (Jie and Jiang 2008).  
 
Employees are experiencing rapid technological transformations, frustrating 
them, as the need to jump from one use of implemented technology to the next 
one, is necessary to keep their employment active (Robey et al. 2000). In these 
circumstances, organizations are undergoing IT changes that many times is quite 
difficult to accomplish, because employees are required to learn and accept new 
technological environments in complex forms.  
 
More confusing, today is doubtful to say which information is accurate, 
especially those retrieved via information technology, when problems regarding 
this matter are constantly growing, and information quality problems are not 
uncommon anymore (Klein 2002).  Moreover, the rate at which information 
becomes insignificant has increased. For this, we have identified two 
fundamental determinants of information inadequacy upon which organizations 
are in many cases unable to handle the situation, and as a consequence they 
experience failure. The two determinants have important implications for 
practice, which are helpful to analyze the level of individual contribution in 
providing adequate information and updating information when necessary.  

• Massive Information Production - Information sources are constantly 
growing and information of any kind is available to everyone. Certainly, 
most of it is regarded as unreliable, because many information sources 
are unverifiable. Worldwide users contribute with any kind of 
information without consensus, expanding the crowd of information 
sources - in an unlimited way.  

 
• Obsolete information - In a competitive marketplace, organizations 

require to rapidly fetch updated information sources. In contrast, many 
information sources are rarely updated and the information they hold 
becomes obsolete. This inhibits organizations to act with immediate 
reaction. 

 
Both situations lead organizations to experience different problems in their 
processes, especially in those depending on information retrieval from on-line 
information sources. This indicates that information sources are able to facilitate 
or inhibit organizations performance. Therefore, to reduce problems of 
information inadequacy, the use of IL strategy would be beneficial, appropriate 
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and critical, in supporting information retrieval process in organizations. 
Moreover, individuals are more likely to culminate with social interactions, by 
making it possible for individuals to facilitate interactions and make progress 
while properly using IT capabilities. Thus, IL strategy uses its activities at the 
time when they are required, in a simple way, using different techniques or 
technologies (Bruce 2008; Doyle 1994; Shapiro and Hughes 1996).  

5.  CONCLUSION 

This paper presents an ongoing research in theorizing about the effects of 
information retrieval in organizations. It begins by considering strategic 
activities, such as that of IL strategy that is regarded as an effective and mature 
form to handle problems of information inadequacy plaguing organizations. 
Moreover, a model of IL strategy contribution for information retrieval process 
in organizations has been introduced. It contains three processes: analyze, search 
and manage, which represent IL strategy and its pre-defined activities that are 
considered to be flexible, allowing individuals to find suitable ways to interact 
while in the process of information retrieval. This interaction is characterized by 
a normative, tactical and strategic information retrieval process in organizations, 
which affect organization's performance, retaining IT capability dependency. 
 
Our approach illustrates IL strategy as an efficient contributor in organizations 
that is able to transform the use of isolated information into a comprehensive use 
within organizations. IL strategy is regarded as an incubator of adequate 
information that is applicable for inquiry of individuals motive to interact. 
However, adopting the theory of contribution behaviors, it is possible to realize 
that the role of the three processes, that of analyzing, searching and managing, 
will require relatively low cognitive effort, but factors such as IT capabilities and 
the number of available information sources, might not be sufficient to handle 
information inadequacy in a proper way. Further research will intensely consider 
individuals behavior as one of the factors that influence unexpected reactions and 
challenges during information retrieval process.  
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Abstract. ‘Information Logistics’ has presented itself as an intellectual and 
professional domain addressing the question of timely providence of the right 
information. A question that emerges then is: What is Information Logistics? 
To answer this question, a comprehensive review of research publications was 
conducted, where ‘Information Logistics’ was featured in the publication title. 
A detailed analysis of the content of these publications identified eleven 
different research directions, where five are currently active, all in Europe. 
Among various findings, the results show that these research directions have 
been pursued independently of each other, addressing different kinds of 
research questions and contexts, utilising different research approaches, and 
therefore generating a variety of unrelated research results. All the reviewed 
research here shows that there are numerous unmet empirical needs in our 
human and social affairs, as well as a need for intra-disciplinary developments, 
which calls for a joint mobilisation of the research efforts. 

Keywords: Information Need, Lack of Information, Literature Review, Content 
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1   Introduction 

The Tsunami Catastrophe in South East Asia in 2004, the recent earthquake in 2009 
in Italy, the Challenger Space Shuttle Disaster in 1986, a patient being amputated the 
wrong leg, the Enron Bankruptcy in 2001 are only some dramatic examples of the 
numerous situations in our societies where the lack of accurate information, at the 
right time, in the right format, provided to the right actor, gives rise to unwanted 
consequences. ‘Information Logistics’ has presented itself as an intellectual and 
professional domain to address the question of timely providence of accurate 
information. A question that emerges then is: What is Information Logistics? To 
answer this question, our team conducted a comprehensive review of scholarly 
publications that included ‘Information Logistics’ in its title. This paper presents the 
outcome from that review and its analysis. The result presents eleven identified 
Information Logistics (IL) research directions, where five are currently active, all in 
Europe. The volume of research publications is steadily increasing and new domains 



of application emerging manifest its relevance for our human, industrial and societal 
needs. However, the Information Logistics research is highly diversified and 
fragmented, sometimes having the only common feature: the label of Information 
Logistics. This makes us call for a joint effort to collaborate and establish an 
accumulation of a theoretical body. 

Section two presents briefly the Research Approach employed in this study, 
while section three presents a summary of the results obtained from this review. The 
fourth section discusses these findings and derives some implications, while the final 
section provides a short summary.  

2   Research Approach 

In order to answer the here posed research question of what is information logistics 
research about, a comprehensive literature search and review was conducted. The 
search was conducted through the conventional search engines provided at a 
university library, followed by a reference list reviews of the retrieved texts. 

As mentioned above, the review was driven by the identification of research 
publications that feature ‘Information Logistics’ in its title, which implies a concept-
driven research approach. The review was limited to publications in three languages: 
English, German, and Swedish. The analysis of the retrieved publications was guided 
both by J.P van Gigch’s meta-modeling research approach [1], and by Kuhn’s notion 
of a scientific paradigm [2]. The specific questions of inquiry included: what is the 
research object, what is the research methodology employed, what are the received 
theoretical bodies, what are the research results, and what are the basic 
presuppositions of the research approach; all this with a critical review of strengths 
and limitations. 

The research design presented here includes several limitations. One is its explicit 
focus only on research publications that have ‘Information Logistics’ in its title; 
clearly there are research publications that address aspects of Information Logistics 
yet do not mention information logistics in their title. However, this limitation was 
made on purpose to reduce the research efforts needed that would otherwise require 
multiple resources compared to available. Secondly, the research conducted here was 
concept-driven, meaning that it started from a given concept – Information Logistics – 
and then it explored its various meanings. This is a common approach utilized in 
literature reviews. However, the limitation is that very different and unrelated 
phenomena may be covered with the same concept. This requires careful attention in 
the research process, which was assumed here. A final limitation here is that although 
more than one hundred references were identified; only three quarters were 
successfully retrieved; particularly some of the German-language references were not 
possible to retrieve through the international university library system, mainly older 
publications however. It is reasonable to assume though, that the retrieved and 
analyzed publications are representative to the whole population. 



3   Results 

The result of the conduced review of ‘Information Logistics’ publications is presented 
in this section. This is organized into two main sub-parts: firstly is the brief account of 
the volume and kind of publications analyzed; secondly is the content of each 
research frontier identified from the review of these publications. 

3.1   Identified Kinds of Publications 

The present review succeeded to identify 108 publications featuring ‘Information 
Logistics’ in its title. Out of these 71 (! 65 %) were retrieved and consequently 
analyzed. The earliest publication identified originates from 1978, from Harvard 
University, USA. From the beginning of 1990’s the volume of publications increased 
and more than doubled between 2000 and 2009. Various kinds of publication formats 
and channels are utilized, where the conferences are the dominating channel. Thirdly, 
two languages of publications dominate: English and German, which is reflected in 
that Germany is the single country where majority of the authors’ institutions are 
present. 

The following conclusions may be derived from this account. Information 
Logistics research has been published for more than three decades; the last decade 
shows a significantly growing number of publications; Information Logistics research 
utilizes all the typical kinds of publication channels of a scholarly discipline, and 
Germany is the dominating country of Information Logistics research. 

 

3.2   Research Directions Identified 

The content of the reviewed and analyzed Information Logistics publications were 
organized into eleven research directions with regard to their research topic 
addressed. Each of these identified research directions is given a short account in the 
following. 

Firstly is the ‘Local Distribution of Information’ (1978), originating from the 
Harvard University, USA. In this, Information Logistics is understood “…as a 
function of the business enterprise, devotes primary attention to the production, 
storage, packaging, and movement of information (products). With this in mind, 
information logistics will, for our discussion, refer to the management of all activities 
which facilitate information (as a product) movement in order to supply customers 
with the place and time utility in information goods and services they demand.”  [3]. 
The empirical concern here addresses the so-called information industries, such as 
broadcast and cable television, broadcast radio, telephone, mobile radio systems, 
motion pictures, organised sports, theatres, computer systems, postal services, private 
information delivery services, newspaper, periodicals, business consulting services, 
advertising and marketing, brokerage industries, book publishing and printing, 
libraries, banking and credit, insurance, legal services. The key empirical concerns in 



this research proposal include the emergence of new type of information services, the 
increase of costs of information provision, change of information demand due to 
demographic transformation, and the development of information and communication 
technologies. While no new information logistics knowledge is provided here, the key 
merit of this research direction stems from its formulated research questions that seem 
to still be valid; these include: what are the crucial problems associated with local 
distribution of information?; what are the costs associated with local distribution of 
information?; what are the trade-offs among various modes of information delivery?; 
and: what are the regulative and legal issues to be considered? For example, the latter 
question shows its relevancy particularly this 2010 year, as the European Union 
decided to de-regulate the postal services within its member countries. Only one 
publication was found within this research direction, where the only received 
theoretical foundation is the so-called General Systems Theory [4]. The presented 
study elaborates the newspaper industry by means of statistical analysis of secondary 
data, hence a positivist approach. The results presented are somewhat speculative and 
suggest the following trends: decline of the volume of newspaper readers; increased 
costs of newspaper distribution; potential of joint delivery of newspapers and 
magazines; new technology for the delivery of news to homes; purposeful handling of 
information flows will increase physical goods distribution; and barriers between 
current industries will transform. In summary, the key merits of this research direction 
seem to be its early focus on Information Logistics phenomena and the formulation of 
a set of generic research questions that still seem to be valid for research purpose. 

The second research direction is called the ‘Information-Production Flow-Time’ 
[5], [6]. The empirical concern here is the limited productivity increase within the 
information-producing organisations – e.g. banks, insurances, movies, legal, 
marketing, and sales. In the beginning of the 1990’s, the difference in performance 
improvements between blue and white collar work was significant; the gained 
productivity in offices was only 3% in the 1980’s compared with an improvement of 
75% in factories. The research strategy assumed here is somewhat unique, namely to 
investigate how theoretical bodies from goods logistics, which thus became the 
received theoretical body, may be transferred to the domain of information logistics. 
Therefore, the research questions are how to shorten Information-Production Flow-
Time and how to establish relevant control of information-production-processes. This 
research resulted in three distinct proposals: a model for the information-production 
time-elements, a modelling language of flow-time elements in organisations, and a 
model for the control of information-production processes. Again, the merits of this 
research direction seem to be the articulation of the research challenge: the 
productivity limitations in organisations where the product is information-based not 
physical goods. At least three limitations may be mentioned here,: the danger of 
theoretical transduction, not critically reflected, may lead to reductionism; the 
selected root metaphor reduces an organisation to a manufacturing-flow, and 
information to a physical entity; and the lack of benefit studies and data. The 
presented models are based on a minor sample of case studies within the context of 
action research. 

The third research direction is the ‘User-demand information-supply’ [7], [8], [9], 
[10], and [11] among others. This is definitively the most productive research 
direction within Information Logistics, as identified here, measured both in terms of 



the number of publications and also in terms of the research outcomes transferred into 
industry and organisations. Its home base is the Fraunhofer Institute for Software and 
Systems Engineering, in Germany, particularly at the Technical University in Berlin, 
however with affiliation elsewhere in Germany and outside, such as Sweden, China, 
USA, Poland, and Russia. Two research concerns are addressed here; one is the 
coordination of information transfer, from a source to its destination, second is the 
provision of information that is needed by an actor, whether human or machine. This 
research direction as a whole focuses on the design and development of software 
artefacts to improve the two empirical challenges for organisations and its individuals. 
In the first case, it is multi-agent software that retrieves and conducts semantic 
matching of information needs vs. information available [12]. In the second case, 
software and various modelling tools are conceived to identify automatically the 
needed information and to filter and provide the right information [13], [14], [15]. 
Three key advances of the latter include technology for the so-called role-based 
information provision, then situation-based information provision, and finally the 
context-based information provision. The received theoretical bodies come mainly 
from computer science and particularly software engineering. The research results 
may be summarised as conceptual frameworks for information demand identification, 
information matching, information transfer, and database representations. Some of 
these outcomes have found implementation in various industrial software 
applications, such as traffic information systems, weather warning information for the 
insurance industry, the tourist industry, applications for journalists, automotive and 
construction industries. The strength of this successful research direction of 
Information Logistics includes its addressing of empirical and instrumental needs in 
organisations, its well defined and focused research program and as a consequence the 
productive research outcome and its accumulative research progress; also the 
experimental approach employed secures relevancy of research outcomes. The 
limitations, on the other hand include, that the research does not investigate and 
provide any benefit studies, that although the empirical needs of the human actors are 
addressed, only software solutions are provided disregarding other than mechanistic 
aspects, such as the social, political, economical, psychological, legal, ethical. 
Further, only information-needs and information-transfer is addressed, not 
information generation. This research approach clearly builds on a mechanistic root 
metaphor, where a human being is assumed to rationally know what information is 
needed prior its reception, that it is possible to identify information-demand prior 
information-reception, that a machine can detect the information-demand, and that the 
identified information-demand can be satisfied by available information in various 
computerised databases – all these assumptions are clearly difficult to justify. 

The fourth research direction of Information Logistics is the ‘Efficiency of 
Information-Flow’, which also has its home in Germany, in this case at the Frankfurt 
University [16], [17]. The concern here is an optimisation of information flows in 
information networks, as applied to the information supply chains in the automotive 
industry. The basic problem addressed thus is the lack of information-flow efficiency, 
which leads to production and supply inefficiencies due to unwanted interruptions 
caused by the lack of the needed information at the right moment. In this, the 
Information Logistic system is understood as a network of nodes linked with some 
channels for information transfer between these, including their standards or 



protocols, and then the information flow pattern that emerges in such a network 
depending on how the information flow is directed. Two models are advanced for an 
optimal information flow in such networks. The first assumes that all network nodes, 
i.e. various companies in the automotive supply chain network, are homogenous, and 
the goal is to find the optimal cost of information flow there. Key operational 
questions include: how many nodes and intermediaries, what channels and what 
information-flow patterns, and what economic effects are derived? The results 
generated is an economic model of information-flow that covers all related tasks; e.g. 
selection of communication paths, channels, and nodes. The algorithms developed are 
then applied to the German automotive supply chain, where the information flow cost 
was estimated annually to app. ! 80 million and the application of the proposed 
optimisation algorithms would imply an 80 % reduction [17]. The key limitation of 
this optimisation model is its assumption that all actors in an information exchange 
network are homogenous – this is seldom an empirical case, and is not valid for the 
automotive supply chain, where information asymmetry and opportunistic behaviours 
is an inherent property. Therefore, the secondly advanced model assumes that the 
network nodes are heterogeneous, i.e. autonomous, self-interested, and utility 
maximizing. The goal here is then to find the optimal coordination of information-
flow allocation. In this, it is recognised that it is not possible to find an optimal 
coordination of information-flow allocation that is centralised for the whole 
information network, i.e. supply chain. Therefore the research strategy selected 
assumes the utilisation of decentralised algorithms. The result generated is an 
information allocation algorithm based on an update mechanism that maintains a 
weak consistency of replicated information in the network. This allows increased 
efficiency with maintained quality of information-flow for decentralised and 
distributed computing, based on local information. The received theoretical bodies 
here are mainly the Transaction Cost Theory; the Network Effect Theory; and several 
Operations Research Optimisation Algorithms, as well as some basic Information 
Logistics Frameworks. The research approach utilised includes empirical data 
collection and its statistical analysis, which means the positivist epistemology. The 
assumed root metaphor seems to be the organism, i.e. a Darwinist Adoption of the 
global behaviour with local actors. The strengths of this research direction include the 
impressive economic implications of the models developed, that conceptually 
regarded Information Logistics systems are not reduced, nor bound, to information 
and communication technology, the methodological rigour, and the unique macro-
system perspective. The limitations include the few publications generated from this 
research program, the assumption of the biological root metaphor directing toward a 
global optimum as desirable.  

The fifth research direction of Information Logistics, here identified, is the ‘Cross-
Functional supply of Analytical-Information’ [18], [19], [20] with its home at the 
University of St. Gallen, in Switzerland. The key empirical challenge here seems to 
be: how to realise synergies in an organisation, when different actors and functions 
collaborate, by means of information exchange and provision between these actors 
and functions. The approach assumed to reach that end is the search for process-
oriented Information Logistics in organisations, which have embedded analytic 
information and/or analysis capabilities into the context of organisational processes. 
In this, two levels of investigations emerge: one is the enterprise-wide Information 



Logistics infrastructure, enabled by information and communication technologies, and 
the second is the business processes, particularly those not fully automated. The 
research methodology assumed, builds on hypotheses formulation, survey-based data 
collection from organisations, followed by statistical analysis, all aimed to find so-
called best practices in organisational behaviour – this constitutes a positivistic 
approach. One key research result generated, is a survey that classified organisations 
with regard to their IL practices, whether IL is centralised and integrated into 
processes, or focusing on data system quality, or standardisation of IL applications, or 
sophistication of Information Logistics Strategy. The balanced approach includes all 
these to a certain degree, which is said to be optimal for the organisation [19]. 
Another research contribution is the elaboration of an Information Logistics Strategy, 
which is understood in three terms: the sourcing approach, the delivery model, and the 
portfolio strategy [20]. The received theoretical bodies in this research stream include 
various conceptual frameworks for the governance of information and communication 
technologies, and also some supply chain frameworks. The strength of this research 
includes its empirical orientation and research methodology employed for the search 
of best practices as well as cost and benefits of investments into information and 
communication technologies. It also highlights the importance of the right 
information for human decision-making. A key limitation here, however, is bound to 
the specific notion of Information Logistics that this school assumes, namely: 
“Information logistics (IL) comprises the planning, control, and implementation of the 
entirety of cross-unit data flows as well as the storage and provisioning of such data. 
In order to differentiate IL and operational data integration, only those data flows are 
considered to be IL components which support decision making. If data is used for 
decision making in the same organizational unit where it originates, such flows do not 
fall under our IL definition because in this case, most of the managerial challenges do 
not occur.” [20] The proposal that Information Logistics may only address 
information flows, that are cross-functional and for decision-making only, is clearly 
arbitrary and unjustified, which is implicitly challenged by all the other research 
directions of IL, here presented. We see no reason to omit the information flows that 
do not happen to be cross-functional and that are not aimed at decision-making, as the 
latter’s challenges and benefits may be just as important. A second limitation here 
seems to be the basic research assumption that an organisation’s global optimum may 
be reached by means of cross-functional information provision, as this is supposed to 
facilitate cross-functional co-ordination. Clearly, this may be the case in some 
instances, however organisational sociology as well as strategic management has 
shown that this does not need to be the case. 

The sixth research direction of Information Logistics is the ‘Process-Improvement 
through Information-Flows’, with its home at the Nyenrode Research and Innovation 
Institute, in the Netherlands [21], [22]. As is the case with the previous direction, the 
key concern here is that the lack of needed information creates organisational 
inefficiencies. Various proposals are advanced to this end, including a procedure for 
business process re-design, an approach for the information-flows improvement 
within the health care, and also a model for the evaluation of information access 
technologies, such as the Google search engine on the Internet. Research wise, this 
approach may not be called a rigorous scholarly knowledge production, it leans more 
toward highly applied research, almost firm consulting. The research methods are not 



declared, and in practice employ a more eclectic and common-sense making 
approach. No empirical research is presented and no explicit received theories are 
visible. The strengths of the outcome of this Information Logistics research group is 
its highlighting of the importance of information-flow metrics and also showing the 
value of Information Logistics solutions for the health-care organisations. This 
Information Logistics group manifests a more fragmented approach, addressing 
various domains that are not clearly related. The results and its recommendations are 
unjustified and unmotivated, sometimes simplistic and not evidence-based. 

The seventh research direction of Information Logistics is the ‘Information 
Logistics for e-Maintenance’, with its home at the Luleå University of Technology, in 
the northern Sweden [23], [24]. Its key concern is the provision of the right and timely 
information about a complex entity – e.g. aircraft, transportation vehicle – to the 
service module, in the context of the maintenance operations of such an entity. The 
overall challenge is the concern for the life cycle of such an entity, its costs, quality, 
or safety matters. e-Maintenance, understood as the application of information and 
communication technologies to various maintenance activities, is assumed to 
constitute a solution for these concerns. The received theoretical bodies are mainly 
various conceptual frameworks from computer sciences and particularly software 
engineering, and also some generic maintenance operation frameworks. The research 
approach chosen seems to be engineering and experimental, particularly in the context 
of aircraft maintenance operations. The results seem to be the focus on the data 
content management, in terms of its format and structure, to enable efficient data 
exchange between heterogeneous information technology systems and their different 
contexts. The strengths of this research direction include its attention to the 
opportunity that Information Logistics may provide to future maintenance operations, 
the need to focus on the data contents and its interoperability, and also the recognition 
of the various stakeholders for such data, including the human decision maker. The 
limitations here stem from the implicit assumption that complex operations 
management and its information logistics may be understood in software engineering 
terms, and an appropriate configuration of various existing software engineering 
standards and artefacts will generate an appropriate solution.  

Finally, the present investigation has identified four additional Information 
Logistics research initiatives. Compared to the above presented, however, these do 
not represent an outcome of a research program, rather minor research attempts or ad-
hoc wise elaborations and comments. The following presents these four directions 
very briefly only. 

The eighth research initiative is called here the ‘Outsourced Information 
Handling’, presented in research paper from the Washington University, USA [25]. 
The empirical challenge addressed is the costs of data management in organisations, 
where high volume information exists. The solution proposed is to outsource all the 
electronic data handling capability to the so-called Application Services Providers. 
The approach assumed here is a kind of common-sense elaboration, without any 
explicitly received theoretical bodies, or empirical investigations, only some literature 
review. The main merit from this initiative seems to be its attention of the high data 
processing costs in organisations. 

The ninth research initiative is the ‘Information-Flows in Supply-Chains’ conduced 
at the Halmstad University College, in Sweden [26], [27]. This initiative addresses the 



industrial supply chains and starts with the observation that the efficiency gain 
realized through increased efficiency of physical goods flows is not enough; it is now 
time to increase the efficiency flows of information as well. In consequence, the 
overall research question assumed is: what factors can improve and rationalize 
information flows in supply-chain-oriented organisations? The research approach 
assumed includes explorative and empirical-based approach, mainly with interviews 
and also several case studies. The received theoretical bodies typically come from a 
comprehensive literature review on information flows in supply chains. The results 
provided, include observations that are specifics of supply chains malfunctioning, 
with regard to their information flows, such as that there is a lack of information-
flows between sales and marketing, the needed information is provided too late to the 
needing agent, and the wrong information is provided to the needing agent. The 
strengths of this research initiative seem to be the defined research question and also 
its explorative and empirical research approach. The limitations are, however, that the 
research results are not very informative or original and also that the notion of IL is 
tightly bound to Logistics and Supply Chain Management, which is a limited notion 
compared to the other presented research directions of Information Logistics. 

The tenth initiative identified here is the ‘Work-flow Modelling’ from Växjö 
University in Sweden [28]. The key empirical concern here seems to be that in order 
to provide the right information to the user of some information and communication 
device, there is a need to represent this information-need in a way that a machine can 
read and understand it. The assumed approach is the modelling of the context of the 
information demanding agent – man or machine. The received theoretical bodies are 
several methods for conceptual modelling, also known as ontological modelling. The 
results are generated through a conceptual elaboration of the received theories versus 
the question of investigation, hence no empirical research is provided. The results 
constitute some general guidelines for how to conduct work-flow modelling, 
including work-activities, story telling, and role specification. Further, the very 
modelling process is recommended to be participative, i.e. to include the stakeholders 
that typically are or will conduct the workflow at hand. The key strength of this 
contribution seems to be its attention to the content of the human and machine actors 
in a work-flow situation, as well as the participative modelling approach highlighted. 
On the other hand, the limitation is that there is no real novel contribution; the 
guidelines provided are today common knowledge of the Information Systems 
Development literature, nor that there is any empirically based justification of the 
elaboration exercised.  

The eleventh initiative for Information Logistics research comes from one 
publication originating from Norway, and is labelled here as ‘Global Cross-Reference 
Database’ [29]. Its empirical concern is that currently, most databases have different 
formatting and nomenclature standards. This, in turn, makes information exchange 
difficult, causing slower operations and costs, hence operational inefficiencies and 
quality problems. The contribution of this research is the proposal to create a global 
cross-reference database for all major nomenclatures, aiming to facilitate information 
cross-referencing and therefore information exchange. The key merit of this proposal 
is its attention to an important issue that makes information logistics inefficient in and 
between organisations and their actors. However, no scholarly research is presented to 
either elaborate the empirical issues or to advance its resolution. 



4   Discussion and Implications 

It is now time for a collective analysis of the above presented research initiatives. 
Starting with the research objects and the empirical dilemmas addressed, a diversity 
may be noted, where some initiatives have their locus of research on a whole industry 
and its information flows, several initiatives focuses on the lower level of an 
organization and its various processes, while still other initiatives focuses yet at a 
lower level of data and software. Also, within each such a category, different 
questions are addressed. This shows the research review here is highly diversified and 
uncoordinated. The same may be noted with regard to the kind of received theories 
that are assumed, that range from transaction-cost theory, through optimization 
algorithms, to various software engineering conceptual frameworks. As a 
consequence of this, different research methodologies are assumed, including the 
typical positivistic approach with hypotheses formulation, survey-based data 
collections and the statistical analysis, through more hermeneutic case studies, to 
typical engineering studies based on experiments and conceptual elaborations. 

Yet another partial-diversity is that each of the research initiatives presented has its 
own notion of what is information logistics about. However, underneath, there seems 
to be an implicit agreement on some commonalities, such as that it is about the timely 
and accurate provision of the needed information to the needing actor, whether human 
or machine. A second common characteristic is that all the reviewed research 
initiatives of Information Logistics include information and communication 
technologies as a key component. Some regard this technology only as an enabler, 
which is conceptually disregarded in theoretical elaborations, while other explicitly 
focus only on some aspect of it, typically the software. 

As we understand it here, there are at least two major shortcomings with the 
Information Logistics research as a whole. The first is that the given contributions 
focus extensively on the information needs, and information provision, however very 
little, if any, elaboration addresses the source of information, its generation. The 
limitation of this is that a successful information logistics operation may only be 
established if a compete information value chain is conceptualized and addressed, 
from the information generation, through its transfer, transformation, storage and also 
consumption, aimed at some value generating aspect. 

The second shortcoming identified is that Information Logistics research addresses 
the very ‘information’ in its syntactical manner, disregarding its semantic quality: the 
meaning. At least since the seminal work of Winograd and Flores [30], we know that 
a syntactical-approach to information and its context as well as technology, is limiting 
and hinders us from exploring the full potential of an information society. 

Finally, only five of the eleven Information Logistics research initiatives are 
currently active, (as far as it is known), all in Europe, which is not plausible. 
However, research that addresses the challenges of Information Logistics is conducted 
under other labels within various disciplines, such as computer sciences, industrial 
manufacturing and engineering, business administration and economics, psychology, 
social-psychology and sociology, as well as semantics and information studies.  



5   Summary 

Information Logistics, understood as the timely provision of the right information to 
the needing actors – human or machine – shows its importance frequently in media, 
when incidents caused by the lack of needed information lead to unwanted 
consequences: the 2004 Tsunami catastrophe in South East Asia, or the financial 
collapse of the 2001 Enron bankruptcy. This text presents a review of published 
research that explicitly addresses ‘Information Logistics’. The findings here show that 
Information Logistics as an intellectual domain is highly diversified, fragmented, and 
uncoordinated, which is a typical characteristics of a young and underdeveloped 
research domain. On the other hand, the volume of publications is steadily growing 
and new domains of applications are addressed in human, social and industrial affairs. 
This dichotomy of empirical relevancy and intellectual fragmentation calls for joining 
the separated efforts through a closer collaboration and exchange, aiming to establish 
the accumulation of an intellectual body that address the pertinent needs of 
information society. 
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Abstract 
 

Information asymmetry is a problem that prevents 

communication processes to be effective in the 

digital economy. In this paper, we propose a model 

for understanding information asymmetry. Our 

analyses are conducted using the newspaper 

industry, the healthcare sector, and the stock 

exchange market. These analyses are examined using 

theories of communication processes in which two or 

more actors are necessary to engage in activities of 

information exchange. The study of these three 

examples resulted in the identification of four 

information exchange patterns: influenced, 

intentional, hindered, and unawares. Furthermore, 

we discuss implications of the model for information 

exchange in practice. The paper concludes by 

challenging sustainability in the digital economy, 

which remains problematic and difficult to achieve.  

 

1. Introduction 
 

The growing global structures of economies and 

societies have had a major impact on information 

systems (IS) [1]. They have influenced new trends of 

global communication throughout the last decades. 

Such trends continue, through the introduction of 

entirely new forms of technologies that have 

fundamentally changed information flows between 

economic and social global structures [2]. This 

signals the transformation from the industrial 

revolution to the networked society and economy 

[3]. Whilst the latter continuously gives rise to new 

models and patterns of information flow, many 

models’ developments are still impeded. This 

challenges the combination of information systems’ 

capabilities and the economy, interpreted as the 

digital economy, which influences profoundly our 

global society and transforms it into an electronic 

society or eSociety [2, 4]. 

The objective of this paper is to develop a model 

that demonstrates how information asymmetry leads 

communication processes towards uncertainty. We 

describe information asymmetry as an imbalanced 

information exchange between actors that share 

information with others [5, 6]. The focus of this 

paper is on information asymmetry in organisations, 

such as the newspaper industry, the health care 

sector, and the stock exchange market. Individuals, 

who contribute their skills to these organisations, are 

very likely to possess important information that 

could be helpful to others [7]. In general, their 

information can be accessed via various information 

and communication technologies (ICTs), including 

email, voice mail, and other related ICTs. This is 

known as the digital economy, which brings new 

activities and new forms of connectivity, through the 

use of the Internet [2].  

The paper is structured as follows. We first 

present the motivation behind these efforts. Then we 

introduce the two new dimensions that of the digital 

economy and sustainability in line with IS. Second, 

we present the concept of information asymmetry, by 

setting out its meaning in two ways: a. understanding 

information exchange; and, b. understanding its 

activities through the use of three examples. 

Furthermore, we introduce the results of these 

analyses, by first presenting four identified patterns, 

which are derived from the three examples. This is 

followed by the introduction of the model of 

information asymmetry. This model highlights the 

way information asymmetry affects information flow 

in communication processes. Finally, we discuss the 

implications of this model for future configurations 

of current information and communication 

technologies. 

 

2. Motivation  
 

While many understand the basic changes in the 

networked society and economy, we are yet unclear 

about the digital economy; about how we 

characterise information exchange. There are several 

interferences that paralyse profitable communication 

processes. Hence, the key question of investigation 

in this paper is:  

Why do many organisational structures appear to 

be irreversible and static in relation to the digital 

economy, such as types of working practices and 

cultural behaviours, yet the digital economy imposes 
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some critical changes on how we produce and 

spread information?  

To address the aforementioned question, our 

approach focuses on scrutinising the role of 

information asymmetry in the three sectors 

introduced earlier. These three examples are 

regarded as economic arenas that are heavily 

dependent on digital information. We also intend to 

illustrate how and if the digital economy, in relation 

to these examples, resonates sustainability. This is 

achieved by referring to the role of individuals who 

often struggle to find the information they need to 

make good decisions.  

This motivates analysis of the rise of new models 

and patterns of information flow, many considered 

unsustainable [8]. The intention is to theorise about 

how the digital economy fosters innovative trends in 

the global economy and in society. Yet, at the same 

time, it increases the risk of de-systematising 

information flow between the economic and social 

global structures [8].  

In the following section, we introduce the 

meaning of digital economy and sustainability in the 

networked economy and society and  we group them 

into two new inter-related dimensions of IS. 

 

3. Dimensions of digital economy and 

sustainability in information systems 
 

Digital economy, as described by Tapscott in 

1995, is about reducing the old traditions of physical-

based interactions, into information transfer at the 

speed of light, through new information forms that 

have become digital [9]. As Internet advances 

continue [10], the digital economy has also 

advanced. This notion is defined as the power of 

communication and information processing [11]. 

More precisely, digital economy is the new economy 

represented by the inclusion of technology and 

digital information. 

Recently, it has been argued that the digital 

economy represents the digitisation of information 

combined with the Internet [10]. This involves 

dynamic activities and gives rise to new ways of 

communication and innovative economic 

transactions [2, 4].  

This clearly denotes the experience of 

transformations and progression in our global society 

in the last decades. It also indicates potential 

sustainability, through the balance of many 

economic, social, and environmental activities [12]. 

On the one hand, this suggests that the digital 

economy expands the horizon of new possibilities for 

the digitisation of information, with increased 

productivity, a well-informed society, and a 

sustainable environment. On the other hand, we 

consider that the digital economy implies the need 

for enhanced innovations, as it is not sustainable in 

relation to the many ways of how information 

exchange permits interaction between different 

actors.  

Therefore, global developments and changes in 

the new digital economy and eSociety challenge the 

need for sustainability to be aligned with IS [1]. 

Thus, the notion of sustainability is broadly defined 

as: 
 

“an international interdisciplinary effort to blend 

environmental and economic goals” [13], which 

“requires different meanings, in different contexts, 

and at different times” [12]. 
 

Generally, the concept of sustainability has been 

used widely in different fields. It has been defined 

within boundaries of certain aspects, such as 

corporate management, energy and environmental 

factors, sustainable industry, and other similar 

examples [1, 12, 14]. More broadly, it has been 

discussed within the fields of economy, ecology, and 

society [1], known as the three main pillars of 

sustainability.  

In this context, sustainability is more than merely 

protecting the environment and being energy 

efficient. Indeed, sustainability is about the 

integrated triplet of economy, ecology, and society, 

and transforms it into a system that is indefinitely 

maintained in a healthy state [14]. In this paper, 

sustainability is contextualised in relation to the IS 

discipline, which we adapt from [1], as: 
 

 “… a cross-sectional objective that applies to all 

IS resources, to improve their accumulation, 

generation, deployment and securing…”. 

  

Until recently, both concepts (digital economy 

and sustainability) have started to be characterised as 

new inter-related dimensions in the area of IS. Even 

if many concerning issues of these dimensions in IS 

have already been introduced, surprisingly, they have 

not been thoroughly investigated in relation to 

information management and digital information [1].  

Consider the following case: many organisational 

information transactions are accomplished through 

ICTs replacing older paper-based methods. However, 

several impediments have also emerged: the creation 

of unnecessary extra work through information 

inefficiencies, triggered by the digital economy in 

practice, which have been interfered by information 

asymmetry.  

Such impediments present underdeveloped 

contributions in offsetting the digital economy 

involved with sustainability in IS. Accordingly, the 

next section introduces the notion of information 

asymmetry, followed by three examples based within 

the economic arena. 
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4. Some examples of information 

asymmetry  
 

One of the most interesting and powerful tools in 

economics is the theory of information asymmetry. 

This theory provides insight into economic 

transactions, communication processes, or 

production processes. The analyses for this theory 

undertaken thus far, suggest that information 

asymmetry connotes the presence of imbalance in the 

flow of information in any economic transaction [16, 

17]. For example, when we, as consumers, buy 

certain types of products (this can be best linked to 

when consumers buy IT equipment), we search the 

Internet to find the best possible information, which 

ranks the desired product. We usually perform a 

search activity, hoping that it will provide us with 

useful information. In such cases, product reviews 

are particularly helpful. However, in many cases, 

they reflect a total imbalance of information, and the 

consumer suffers from the experience of imperfect 

information. This example is regarded as information 

asymmetry, which creates a state of confusion in our 

own decision-making activities [8]. Moreover, it also 

negatively affects the way we estimate productivity 

and economic growth [11]. 

Previous analyses and examples of information 

asymmetry have been discussed in terms of quality 

and uncertainty, mostly in relation to two actors that 

are in an economic transaction [6, 15, 16, 17]. 

Akerlof’s paper in 1970 The Market for Lemons: 

Quality Uncertainty and the Market Mechanism, 

awarded him the Nobel Prize in Economics, in which 

he discusses information asymmetry that occurs 

between two actors: a seller and a buyer, where the 

seller knows more about a product than the buyer.  

Akerlof’s examples were related to the 

automobile market. He depicted the automobile 

market as a model of information asymmetry, by 

taking, as an example, the seller–buyer relationship, 

in relation to buying new and/or old cars.  

His analyses assumed that any complete and 

available information for a car is one-sided, 

suggesting that such information can only be 

available to the seller. This emphasises Akerlof’s 

interpretation that a buyer can buy a good car yet 

there is a high probability that the buyer would not 

be able to identify that the car was a “lemon”.
1 

Akerlof elaborated: 

 

“After owning a specific car, however, for a 

length of time, the car owner can form a good idea of 

the quality of this machine; i.e., the owner assigns a 

new probability to the event that his car is a lemon. 

This estimate is more accurate than the original 

                                                 
1 An American idiom indicating that a used car can be a bad car, 

and also a new car can be a bad car. 

 

estimate. An asymmetry in available information has 

developed: for the sellers now have more knowledge 

about the quality of a car than the buyers” [6]. 

 

Finally, the theory of information asymmetry is a 

framework that allows us to examine other 

interesting aspects; one is the evidence regarding 

how imbalanced patterns of information flows 

develop in instances where actors exchange 

information. This aspect is particularly interesting, as 

it justifies why typical asymmetric information is 

greater than the quality of information one usually 

expects, as earlier works suggest [17, 18, 19]. 

This problem may be particularly 

disadvantageous to the current status of how various 

economic arenas function. This aspect per se, 

presents the key deviation in three economic arenas 

that are exemplified in the next sub-sections.  

The use of information asymmetry might guide 

the understanding of irreversibility of working 

practices and cultural behaviours in organisations. 

Thus, we purposely introduce these three examples, 

since the role of the Internet has had a remarkable 

impact on how they perform, and how they allow 

actors to communicate and interact.  

 
4.1. The newspaper industry  

 
The use of the Internet in the newspaper industry 

has caused it to undergo tremendous changes, 

primarily in the segment of the news distribution 

services [20]. There are many indicators that show 

how this industry has taken a downturn in generating 

economic transactions [5]. One example is when 

consumers started to inform themselves through the 

Internet [21]. If the Internet is considered a 

composite of the digital economy, with new 

technological advancements, its impact is at the core 

of our social, technological, and business transitions. 

It has expanded and pervaded our methods of 

communication and interaction. This influence on the 

newspaper industry has also become subject to the 

distinctiveness and limitations of many technologies. 

This implies that the newspaper industry follows the 

current trends of information technology, because it 

provides innovative ideas to improve 

communication, but also brings with it a lot of 

misinformation.  

These transitions have also changed the role of 

the consumer into the role of a user; like an actor that 

is able to fetch and select types of information 

without trading any money [5].  

Nevertheless, the transition of the newspaper 

industry did not affect certain existing obstacles. For 

example, the consistent production of information is 

not necessarily of a high quality; it is not always 

transparent and accurate [18]. Hence, it symbolises 

the presence of information asymmetry. To 
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elaborate; a journalist or a correspondent can be 

considered an information seller. In contrast, the 

reader can be considered an information buyer. This 

is a simple explanation of the seller–buyer 

relationship described by Akerlof, in relation to 

information exchange. 

However, how can this be justified? 

To explain, we must look at how information 

asymmetry becomes evident and is hardly 

manageable in the newspaper industry: 

There are many examples of how journalists or 

correspondents control the distribution of the news; 

one way is by releasing information to individuals 

and changing the original content to align with their 

own interests. This suggests that their role, which in 

many cases is the primary source of important 

information, tends to be uncertain when they become 

the owners of information. This situation has already 

proved that most information is manipulated, and its 

original meaning is diverted and transformed to 

become information that aligns with the interests of 

one party [19, 22].  

Individuals are rarely portrayed as observers of 

the originality of information. Rather, they are 

considered observers of obscured information. This 

is the case, even if the information technology allows 

people to access news, which undermines the role of 

the journalists or correspondents; in this case the 

reader becomes the single owner of news. 

 

4.2. The health care sector  
 

The era of the Internet and digital information has 

introduced many new industries. Databases are 

increasingly becoming populated with information 

that is considered to be easily accessible. This has 

attracted a considerable number of individuals to 

focus on how digital information can facilitate 

information exchange in the health care sector. 

Indeed, the Internet has become a promising method 

of transmitting information about health care [18]. It 

has proved to be effective in facilitating interactions 

between individuals and their information, 

introducing entirely new forms of communication 

that are still developing. 

Yet, the question remains; is the Internet a safe 

resource for information exchange? Concerns 

regarding misinformation and confidentiality of 

personal information are still apparent. Such 

analysis, related to health care, has ranked the 

Internet and digital information as untrustworthy 

[19]. 

The impact of the digital economy in health care 

presents an inter-connected global society where 

digital information flows freely and without limits 

across a giant network. It also introduces a 

revolutionary idea relating to how services are 

available to individuals – especially in their role as 

patients, even if their satisfaction or dissatisfaction 

about services are equally important matters [18].  

It is argued that many individuals have turned to 

the Internet to gain advice about health care 

problems, supposing that this advice is always 

quicker then their doctors’ information [22].  

In many cases, digital information proves useful 

when health care problems are not too serious. 

However, the unguarded process of releasing 

unverified information on the Internet has increased 

dramatically. This phenomenon may be regarded as a 

natural development in relation to the current 

technological trends; however, this analysis does not 

assess the quality and impact of such information. 

This has suggested that most of the digital 

information retrieved from the Internet is in fact, 

unreliable [22]. 

Consequently, the digital economy is not likely to 

resolve fundamental problems in the health care 

sector, nor is it likely to eliminate the problem of 

unreliability and misinformation [19, 22].  

Information asymmetry continues to reveal the 

weakness of the Internet and the digital information 

function in real settings. Whether individuals are 

able to understand what is missing in the digital 

information provided, or are able to assess whether it 

is trustworthy or ambiguous information, 

information asymmetry is still present in the health 

care sector.  

We therefore begin to question how information 

asymmetry can grow so dramatically, even in the 

health care sector. The role of the patient searching 

on the Internet is an example of the information 

consumer, unexpectedly retrieving asymmetric 

information. This indicates that the communication 

process occurs outside the interactions of the health 

care sector and the patient. This means that digital 

information is still informal and fragmented, which 

prevents individuals from successfully managing and 

controlling the reliability of health related digital 

information. 

 
4.3. The stock exchange market  

 

Stock market movements experience violations of 

trading, also caused by the operation of 

misinformation [17, 23]. 

In such violations, market behaviour is totally 

unpredictable, and many times, it appears as 

instances of stock price manipulations, which can be 

highly contagious. In economic transactions, the 

distribution of misinformation by manipulation (e.g. 

false reports) is as a result of market behaviour that 

tends to ignore accurate information, which could 

potentially lead to more accurate transactions [23]. 

Such circumstances are detected as the tendency of 

an individual’s motivation to believe in certain forms 

of information, regardless of changes in the 
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environment [23], such as movements in the stock 

market.  

In practice, misinformation becomes pervasive, 

which leads to different market deviations, purely 

based on information asymmetry. The following case 

example symbolises the act of market share failure. 

Kodak is a company that produces imaging and 

photographic materials and equipment. In 2001, 

Kodak’s market share dropped to 8%, according to 

The Wall Street Journal. It appeared  to occur as a 

result of false reporting by Wal-Mart – a public 

corporation – because of an exclusive deal aiming to 

sell Polaroid film in lieu of launching a private-label 

line. Even though a Wal-Mart spokesman accepted 

that they had not been accurate in their reporting, 

Kodak shares dropped dramatically. 

Similar cases are frequent, even in the current 

state of world market shares. Recently, the biggest 

worry regarding a stock exchange downturn was the 

Dubai problem effect, which, the BBC reported, had 

impacted on investors and the world financial 

system. In fact, there is a lot of misinformation 

surrounding this case, considering that Dubai’s 

problems have also affected their entire country 

(which their own financial experts had not 

anticipated). 

It is clear that information asymmetry has 

profound effects on economic transactions. It can be 

argued that the principle of information asymmetry 

in today’s digital environment is widely recognised 

as influencing the downturn of market shares. In 

reality, digital information can quickly become 

invasive throughout the world, and most of it is 

released by anonymous users, making the integrity of 

the process worrying, unpredictable, and inaccurate. 

It is suggested therefore that digital information 

has become enormously dangerous and 

unpredictable. Information exchange is negatively 

affecting economic markets forcing them to 

experience dramatic market declines [17].  

The next section presents four patterns of 

information asymmetry that appear in economic 

transactions.  

 

5. Recurrent patterns identified in three 

examples 
 

Digital information has developed from the ever-

increasing digitisation of economic arenas, and has 

had a great impact on how economic transactions are 

pursued. This movement has not been felt in the 

current stages of the digital economy, but rather in 

the old economy, because of the transformational 

changes that have impacted on information flows. 

The digital economy has replaced the old traditions 

with new ways; for example, managing our mail, our 

accounts, or how we pay our bills [2].  

Following the current trends in ICT, autonomous 

individuals and organisations are able to create 

digital information without any restraint. The 

fundamental nature of digital information becomes 

more important in information transportation and 

communication. This has made it possible to gather 

geographically-distributed information focussed on a 

single location. All these are factors that have created 

a more fertile use of technology, viewed as a 

“general purpose technology” [2, 11]. This 

technology is considered to have broad power, which 

can reduce costs of economic transactions that had 

been excessive in the old economy [2]. 

However, the unified digital space for economic 

transactions (that of general purpose technology) is 

not automatic and easy. Aside from the positive 

organisational changes, many transformations from 

the old economy to the digital economy remain 

uncertain. The new technologies have some 

conditions that respond to the changes in how digital 

information is collected and transmitted, often 

requiring manual interventions regarding 

interoperability.  

This argument relates to the three examples 

introduced earlier, and is regarded as having 

important theoretical features. First, the possibilities 

for interaction and communication are analytically 

dependent on information asymmetry. Each 

engagement of digital information in information 

exchange has a sufficient condition that implies 

information asymmetry. That is, for the information 

absorber, digital information has become convenient 

but not necessarily accurate. Second, all three 

examples engage cognitive efforts of individuals 

involved in information exchange. They shape the 

mental representation of digital information by 

developing a one-sided view of information. In such 

cases, this is for the egocentric needs of the 

information owners. Thus, these sorts of information 

representations become predecessors of subsequent 

information. For example, the representation of 

information, generated from an egocentric view is 

the main input for presenting feedback information. 

This can be best explained in relation to how any 

case, which can be derived from any of the examples 

presented earlier, function in real settings. Consider 

two or more actors involved in any information 

exchange. They develop a representation of a pre-

planned meaning of information, preventing the 

absorber from having access to the original meaning, 

such as in: a) journalism censorship and 

misinformation; b) health care misinformation; or c) 

stock exchange misinformation. Third, all of these 

situations are analytically independent from one 

another. However, the protocol of information 

exchange remains the same, in which many 

overlapping sequences during the process of 

exchange manifest the inclusion of information 

asymmetry. This is a pattern that signifies 

overlapping activities of information exchange in 

these cases. Finally, this study finds that diverse 
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situations, which involve actors in information 

exchange, emphasise the imbalance between those 

actors, suggesting that there is always one who 

usually benefits more than the other. This suggests 

that such situations suffer from acute information 

asymmetry. This is one of the crucial problems that 

has become more visible and intense in the digital 

economy of digital information.  

Such problems may be separately examined in 

multiple economic arenas, for example with e-health 

transactions, with e-government on-line documents, 

or with e-commerce digital transactions. However, 

there seems to be some recurrent patterns (see 

below), which increase problems of information 

asymmetry. In contrast, if all this digital information 

is to be truly useful and transparent, digital economy 

must ensure the ability to easily access, analyse, and 

transport information [11]. 

The following four key patterns are identified:  

 
1. The original information is influenced. 

2. The original meaning of information is 

manipulated intentionally. 

3. The original information is hindered from the 

information absorber. 

4. The information absorber is unaware of the 

manipulated information. 

 
The matrix in Figure 1 illustrates these four key 

patterns in relation to economic transactions, 

originating with the theory of information 

asymmetry [6]. 

The four patterns (influenced, intentional, 

hindered, unawares) are intended to function as 

forms of communication processes between actors 

that happen to be engaged in an economic 

transaction. 

 

 
Figure 1. Representation of patterns with 

information asymmetry in the digital 
economy 

 

Figure 1 illustrates the patterns that affect the 

engaged actors. The introduction of new 

communication forms and the use of new 

technologies using digital information stem from 

changes in working practices and cultural 

behaviours. It is therefore argued that information 

exchange itself is not new, but its environment has 

been transformed.  

To understand better the role of these patterns in 

the digital economy, the next section focuses on how 

the patters occur within the process of information 

exchange. Initially, we introduce the model of 

information asymmetry. We relate this model to 

different information exchange situations, such as 

those related to the three examples discussed in this 

paper. Furthermore, the deficiencies of digital 

information are also introduced.  

 

6. Information asymmetry model 

 
The central element of the information asymmetry 

model is the experience of asymmetry between two 

actors during an information exchange, i.e., the 

information owner and the information absorber. 

This element is critical to understanding the two 

processes: 

 

a. How information exchange begins and 

b. How information exchange occurs.  

 

For the latter process, it is considered to be 

equivocal, and in this way, the information absorber 

is unaware of the evolving meanings derived from 

the information exchange.  

This model is presented in Figure 2. Features of 

each actor in the model are independent. Processes 

that trigger information flows between these actors 

are dependent elements. Two actors (information 

owner and information absorber) function as 

instruments that mediate information. These actors 

generate cognitive states that influence the meaning 

of the information. This figure further illustrates how 

information is articulated and communicated.  

 

 
Figure 2: The model of information 

asymmetry 

 
Conceptually, the model draws from two different 

theories of communication processes. It is addressed 

through the interactive processes of Shannon’s 

model [24], and advanced by Weiner’s inclusion of 

the feedback process [25]. The feedback process 

embodies the dependency of information meaning. It 

involves a variety of cognitive activities, when the 

actors are depicted as humans.  

According to Weiner, the concept of feedback 

drives interactivity in communication processes. We 

International Conference on Information Society (i-Society 2010) 153



refer to this interactivity as a mutual information 

exchange process. This is elaborated in Figure 2, 

which shows that when the process of information 

exchange occurs, it is also consistent to have a 

feedback process. The information exchange then 

evolves from the information owner, by transmitting 

a message to the information absorber. This signifies 

harmony in the communication process that allows 

us to separate it into two discrete actors. 

Communication between two actors reduces the 

possibility of having communication linearity. In 

fact, this has been noticed previously in Shannon’s 

model, in which the role of information absorber is 

regarded only as an absorbent, without providing 

feedback.  

For this reason, the model in Figure 2 develops 

the idea of mutual information exchange, implying 

the insertion of the feedback process. This articulates 

Weiner’s model of the feedback process.  

All these illustrated activities have important 

theoretical features that correspond to the three 

examples presented earlier. Such information 

exchange activities motivate accuracy concerns. 

Actors in these activities usually strive to maintain 

reasonable and accurate messages. In such 

interactions, information exchange is uncertain. 

Hence, actors are more likely to generate information 

asymmetry and form an information representation 

of what the absorber would normally experience, 

which is information asymmetry in an unknowing 

manner. 

Moreover, this model describes the process of 

feedback as follows: the information meaning relates 

to the transmitted information from the origin or the 

source of information – the information owner. It can 

be received in a different message; typically 

consisting of diverted information, which is 

uncertain for the information absorber. This suggests 

that the actor does not know how or why information 

asymmetry occurs. 

Initially, this whole sequence of information 

exchange denotes the beginning process of a linear 

communication. This occurs when the information is 

released from the owner until it diverts from the 

original meaning; it features uncertainty during the 

transmission, which eventually leads to information 

asymmetry. The communication then continues and 

involves the information absorber, who engages in 

the process of information exchange. The 

information absorber provides feedback information, 

which already implies information asymmetry. This 

happens because the actor is unaware of information 

modifications performed earlier. In Figure 2, this is 

referred to as diverted information - uncertainty.  

These theoretical explanations consist of some 

significant implications in practice. They serve as an 

initial diagnosing tool for individuals and 

organisations that want to understand and enhance 

the effects of information asymmetry in their 

activities.  

In terms of the information asymmetry theory, 

this model intends to specify the experiences of 

uncertainties. It is argued that these experiences 

prevent individuals and organisations from 

possessing original meanings of information, which 

are produced and spread through the digital 

economy. 

 

7. Conclusion 

 
The changing trends and dynamics in the evolving 

information and communication technologies of the 

digital economy impact on global economic and 

societal structures. This paper examines the role of 

information asymmetry in three economic arenas: a. 

the newspaper industry; b. the health care sector, 

and; c. the stock exchange market. The analyses are 

based on the theory of communication processes, 

revealing that information asymmetry has become a 

dominant problem, particularly in relation to how 

economic transactions operate with digital 

information. In spite of this, changes in digital 

economy impact on the use of technologies by 

creating, storing, and distributing digital information 

without constraints.  

This paper argues that the digital economy 

represented by digital information has not changed 

information exchange itself, only its environment. 

Thus, the objective of the paper tackled the 

movements of current information exchange trends, 

which continue to face the problem of information 

asymmetry. Information asymmetry hinders the 

different informational needs of individuals and 

organisations around the world, mainly by limiting 

their access to relevant information. The problem is 

expected to increase in the future, together with its 

repercussions that will also increase.  

In terms of digital information, the problem of 

information asymmetry suggests that sustainability in 

the digital economy of digital information is still in 

its early phase of establishing proper communication 

processes. With respect to the identified information 

patterns (influenced, intentional, hindered, 

unawares), at this stage of this study, they suggest 

the problem is vast. Thus, the identified patters may 

challenge the sustainability of the current forms of 

digital information and information exchange, as 

illustrated in the model of information asymmetry in 

Figure 2. 

Finally, the problem of information asymmetry 

raises a lot of scepticism, even if comprehensive and 

relevant information is considered to be available 

through information systems. This is usually 

associated with comprehensive and relevant 

information about products, for which individuals or 

organisations search: e.g. using Google, e-bay or 
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Amazon. Such information is considered to provide 

examples of how information can be exchanged in 

new and innovative ways. This indeed shows us that 

there has been an essential shift in the way digital 

information is utilised. 

Moreover, the digital economy, in combination 

with aspects, such as information asymmetry, can 

help to promote sustainability for all human 

endeavours. However, the increase of 

misinformation, profoundly affects our economic 

and social global structures, which has raised a lot of 

scepticism. Hence, to create value and sustainability 

for digital information, it remains a profound 

challenge in need of further investigation.  
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Abstract: Man’s notion of ‘information’ is essential as it guides human thinking, planning, and consequent actions. 
Situations such as the Haiti earthquake in 2010, the financial crisis in Greece in 2010, and the oil slick in the Gulf of Mexico 
in 2010 are just a few instances of constant growing empirical dilemmas in our global society where information plays a 
central role. The meaning of what information is has clear implications for how we deal with it in our practical lives, which in 
turn may give rise to situations that we would prefer to be without. In this sense, the notion of information has evidently 
presented the need to question what it really means and how it dominates the functioning of our global society. To address 
this fundamental issue of information, two questions are explored and presented in this paper: What notions of information 
are dominating the scholarly literature? And what are the differences between these notions? To answer these questions, 
we have conducted a comprehensive literature survey of more than two hundred scholarly publications. Detailed analyses 
of the content of these publications identified four kinds of forms of information notions. The results show that these four 
forms present diverse and opposing views of the notion of information, labelled as the ‘quartet model of information’.  These 
address different foci, contexts, and challenges. In addition, we propose an alternative and novel understanding of the 
notion of information, associated with how information functions in our global society. This understanding offers a new 
perspective intended to address significant needs of the information society. 
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Introduction. This paper presents some 
preliminary findings from an ongoing research 
into the notion of information and its human, 
industrial, and societal implications. In this, a 
novel understanding of information is 
presented as associated with how information 
is functioning in our global society. Situations 
such as natural disasters like the Haiti 
earthquake in 2010, financial crisis like that of 
Greece in 2010, and environmental disasters 
like the oil slick in the Gulf of Mexico in 2010 
are just a few instances of constantly growing 
empirical dilemmas in our global society 
where information plays a central role. In 
these and many similar situations a pattern 
seems to recur in which there is a lack of 
needed information and/or there is an 
information overload (e.g. Castells, 1996, 
2010). 

Not surprisingly, various scholars have 
given attention to this central and crucial role 
of information in our human, industrial, and 
social affairs. Two examples follow. The 1978 
Noble Laureate Herbert Simon undertook an 
evolving approach to construct a new notion 
of information, which has possible 
explanations for such situations as those 
mentioned above. For him, in one way, 
information is a complex form of human 
construct; hence, humans’ particular reactions 
can depend largely on information that is 
available to them (Simon, 1996). Similarly, 
another Noble Laureate of 2001, George 
Akerlof, predicted how information has 
become the main cause of some societal 
failures, by addressing the economic and 
political systems that deal with asymmetric 
information created between interacting actors 
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(Akerlof, 1970). These and other explorations 
seem to point in the same directions: the 
meaning of what information is has clear 
implications for how we deal with it in our 
practical lives, which in turn may give rise to 
situations that we would prefer to be without – 
such as when a surgeon amputates the wrong 
leg of a patient, because the given information 
instructed so … 

In this way, the notion of information has 
evidently presented the need to question what 
it really means and how it dominates the 
functioning of our global society. 
Subsequently, the key questions of 
investigation in this paper are as follows: 
What notions of information are dominating 
the scholarly literature? And what are the 
differences between these notions? To 
answer these questions, we have conducted 
an extensive and comprehensive literature 
review on the notion of ‘information’. Results 
derived from this first present a historical 
development of many notions of information, 
mainly evolved during the last century. This 
has identified that many key notions of 
information have been proposed, such as 
information is an ‘inward-forming’ (e.g. 
Boland, 1987); information is an 
‘interpretation’ with some attached meaning 
(e.g. Ackoff, 1989; Bateson, 1972; Checkland 
& Scholes, 1990; Langefors, 1993; Mingers, 
1995); information is a ‘fundamental reality’ 
(e.g. Floridi, 2010; Fuchs, 2008; Hofkirchner, 
2009); information is ‘physical’ (e.g. Brillouin, 
1962; Stonier, 1990, 1996); or information is 
‘transmittable’ (e.g. Shannon, 1948), among 
others. Second, the outcome from these 
analyses on the information notions has led to 
a novel categorisation and presentation of 
four kinds of forms of information (i.e. 
fundamental, meaningful, quantifiable, 
transmittable). We introduce a theoretical 
framework based on these four forms, which 
we label as the ‘quartet model of information’. 
As a consequence of this new understanding 
of the diversity of information notions, we 
were able to develop an alternative and novel 
notion of information. This study is intended to 
contribute to a positive management of 
human, industrial, and social affairs where 
and when information plays a crucial role. 

This paper is structured in the following 
way: we first introduce the methodological 
approach that has been employed in this 
research. Then we present a historical 
overview of the notions of information. 
Thereafter we present the quartet model of 
information notions. Next, we introduce a 

novel notion of information. We end with a 
discussion of the implications for theory and 
practice. 

1. Methodological Approach 

Two types of methodological features have 
been employed in this study. Firstly, we have 
conducted a comprehensive literature survey 
of more than two hundred scholarly 
publications, starting from the year 1900. The 
review of these publications was driven by the 
need to find explicit notions of information. As 
a result, we have selected around fifty 
information notions.  

Secondly, the analysis conducted on this 
comprehensive literature review was guided 
both by Heidegger’s necessity of explicit 
interpretations of universal notions 
(Heidegger, 1962) and by Husserl’s system of 
propositions that are interlinked and have 
better overviews of different manifestations in 
the real world (Husserl, 2001). With the former 
we intend to lead this enquiry by what is 
sought: to interpret the notion of information 
conceptually for what it signifies for the 
information society. With the latter, we intend 
to conduct this enquiry with an explorative 
nature and with a multifaced understanding of 
the notion of information. This may be more 
explicitly understood by developing a new 
notion of information.  These two 
methodologies have driven phenomenological 
descriptions in our study. 

2. A Historical Overview of the Notion 
of Information 

The discussion about the notion of 
information has been present in all scientific 
disciplines. However, this literature survey 
identified those discussions as rather diverse 
and opposing (e.g. Bates, 2006; Bateson, 
1972; Boland, 1987; Brier, 1998, 2008; Floridi, 
2005; Hofkirchner, 1999; Parker, 1973; 
Pervez, 2009; Qvortrup, 1993; Rapoport, 
1953; Shannon, 1948; Wiener, 1948). Thus, 
information is viewed as an infinite of its 
characteristics, such as data or knowledge, 
signal or communication, symbol or meaning 
… (e.g. Bateson, 1972; Boland, 1987; Brier, 
2008; Checkland & Scholes, 1990; Hartley, 
1928; Langefors, 1993; Shannon, 1948). 
Furthermore, these diversities have been 
used in different fundamental forms of 
information’s very existence, namely: 
information is physical, biological, psychical, 
mechanical, social, digital … (e.g. Bateson, 
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1972; Bates, 2006; Brier, 1992, 2004, 2008; 
Floridi, 2010; Maturana & Varela, 1980; 
Mingers, 1995, 2001). Above all, information 
has long been understood as a universal 
notion (Heidegger, 1962), and it has been 
given freedom to be used without consensus 
in different scholarly domains (e.g. Adams, 
2003; Floridi, 2005; Losee, 1998; MacKay, 
1969). 

In addition, we intend to systematically 
understand the diversities between 
information notions that derive from two 
Cartesian doctrines, which govern the practice 
of defining information: 

  
• The ‘subjective’ orientation towards human 

communication of the meaning of 
information (Belkin, 1978; Luhmann, 1990).  

• The ‘objective’ orientation towards external 
physical components of the universe that 
comprise information (Brillouin, 1962; 
Landauer, 1991; Stonier, 1996).  
 
Many scholars have devoted effort to 

distinguishing these two doctrines (Bates, 
2006; Brier, 1992, 2008; Capurro & Hjørland, 
2003; Floridi, 2010; Hofkirchner, 2009; 
Pervez, 2009).  

Regardless of the growing awareness of 
this dilemma, little work has been done to 
address the understanding of the many 
differences among the existing notions of 
information. From previous contributions, we 
have noticed that they mostly concentrate on 
defining information through one of this 
tripartite: ‘philosophically’ (through philosophy 
of information, the physical and the semantic 
nature of information) (e.g. Floridi, 2010; 
Mingers, 1995; Qvortrup, 1993), 
‘mathematically’ (through information theory, 
the measurable and quantifiable information) 
(e.g. Brillouin, 1962; Hartley, 1928; Landauer, 
1991; Shannon, 1948), or more ‘universally’ 
(through the unified theory of information, the 
evolutionary information, the dependency on 
dissipative and living systems) (Fuchs, 2008; 
Hofkirchner, 1999, 2009). Contrarily, the 
quartet model of information notions proposed 
below can help us to unify this presented 
diversity.  

3. The Quartet Model 

The historical review and analysis of the 
various information notions conducted here 
may be summarised in terms of four kinds of 
forms of information notions, or the quartet 

model. These four kinds of forms are: 
information is ‘fundamental’, information is 
‘meaningful’, information is ‘quantifiable’, and 
information is ‘transmittable’. All of the notions 
that are used to build the quartet model 
belong to the era of investigations from 
industrial revolution to information society 
(e.g. Castells, 2010). This presents the era of 
immense research on bringing the meaning of 
fundamental notions of our existence into 
discussions and debates. 

Our position is that the proposed quartet 
model has generated some interesting and 
useful results as the classification of 
information notions draws on four initial 
accounted forms of information. All these 
notions are based on philosophical 
implications of the doctrines of objectivism 
and subjectivism. Thus, the following four 
forms of the notion of information are 
introduced: 

—‘Information is Fundamental’. These 
notions are primarily concerned with the 
concept of information as something that is 
equal to the basic substances or insubstances 
of the universe. (Elaborated in Section 3.1.) 

—‘Information is Meaningful’. These notions 
are primarily concerned with knowledge and 
human capabilities, which are able to interpret 
and give meaning to something that is or 
becomes information. (Elaborated in Section 
3.2.)  

—‘Information is Quantifiable’. These 
notions are not concerned with whether 
information is related to the fundamentals or 
its meaning given by human beings. Rather, 
they are only concerned with the technical 
sphere; they are concerned with the finding of 
technical possibilities to measure information. 
(Elaborated in Section 3.3.) 

—‘Information is Transmittable’. These 
notions are only concerned with how 
information is transmittable, possibly in the 
same quantity, from one point to another. 
These notions are strongly related to a 
composition of what would be ‘quantifiable 
information’ and ‘communicated information 
communicated to its destination’, the latter in 
terms of human values. (Elaborated in Section 
3.4.) 

Various scholars have had a rather 
fascinating look into the notion of information. 
Their notions have been exclusive for their 
environments and thoughts (e.g. Bateson, 
1972; Fuchs, 2008; Israel & Perry, 1990; 
Sebeok & Danesi, 2000; Shannon, 1948; 
Wiener, 1948), among many others. Our 
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focus is on classifying these different notions 
of information by restructuring the discussions 
that compelled no consensus. Other research 
has explored information that occurs as a 
companion entity for other essential concerns, 
in the context of calculations in mathematical 
theory (e.g. Landauer, 1991; MacKay, 1969; 
Rapoport, 1953; Shannon, 1948; Wiener, 
1948), semantic information (e.g. Bar-Hillel & 
Carnap, 1953; Dretske, 1981; Floridi, 2005), 
information as a form: autopoietic and 
semiotic (e.g. Bateson, 1972; Brier, 2008; 
Britz, 2007; Madden, 2004; Maturana & 
Varela, 1980; Qvortrup, 1993; Peirce, 1958), 
and information as meaning (e.g. Bawden, 
2007; Boland, 1987; Checkland & Scholes, 
1990; Langefors, 1993).  

We use this diversification to distinguish our 
intention of presenting why there is a need to 
balance these forms of information, and we 
argue that the application of each form in our 
current surroundings is useful for what each 
signifies. 

In reflection to the presented classification 
of notions, we illustrate below a historical 
overview of some key authors that have 
guided us to develop the presented quartet 
model. 

The basis of our enquiry to develop this 
approach is focused on the classifications as 
presented in Figure 1. The proposed 

classification is mainly developed on the basis 
of practices among scholars who have been 
subject to diverse scientific influences on 
defining the notion of information. 

We illustrate the application of those 
selected information notions within this 
framework by developing some theoretical 
understandings (contexts, challenges, 
dimensions). As a result of this development, 
the tendency has been to re-conceptualise the 
notion of information. For that, not only has 
information become significant for someone in 
its indefinite understandings, but also we 
consider that information as a notion has 
become more explicit to everyone in its 
quartet appearance.  

Finally, since we have tackled this dilemma 
at length, we argue that the quartet as our 
approach may possibly change the theoretical 
understanding (of being equivocal) of the 
notion of information.  

The next four sub-sections present an 
overview of each of these identified forms. 
Due to limited space, we only mention some 
key selected notions in each of these forms. 
To strengthen our overview, we also discuss 
more specifically one selected notion under 
each form. In this way, we intend to clarify 
how such selected notions are related to 
these four forms. 

 
Figure 1: The presentation of the quartet model: historical developments of the notion of 

information 
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3.1. Information is Fundamental 

This kind of information form presents the 
developments and understandings on the 
notion of information as being ‘fundamental’. 
Here, information is regarded as one of the 
essential elements that constitute our world 
(Floridi, 2003, 2010). There are several 
independent approaches that tried to explain 
at least information’s role as a constitutive 
element so far, but not concisely its meaning. 
Some of these approaches come from the 
trans-disciplinary influence. They define 
information in this context: “information is a 
difference that makes a difference” (Bateson, 
1972, p.459); “information is information, not 
matter and energy” (Wiener, 1948, p.132); 
“information has arisen as a concept as 
fundamental and important as ‘being’, 
‘knowledge’, ‘life’, ‘intelligence’, ‘meaning’, or 
‘good and evil’, all pivotal concepts with which 
it is interdependent” (Floridi, 2001, p.16);  
“Information is that part of the process of self-
organization that is responsible for generating 
new features in the system’s structure, state 
or behavior" (Hofkirchner, 2010, p.62); 
“information is different from meaning. 
Information is an objective, although abstract, 
feature of the world in the same way as are 
physical objects and their properties” 
(Mingers, 1995, p.295).  

Our understanding of this information form 
is that its constituting notions attempt 
collectively to conceive of information as 
being fundamental and independent of 
anything else that constitutes our world. 
Furthermore, for this information form, 
information can be insubstantial, which 
defines the differences between the 
substances (the tangible) and the differences 
between the imperceptible (the intangible). 
Information can also be considered as an 
independent complex element for how it 
comes to existence, how it is interpreted by 
human context, or how it dissolves in the 
objective and subjective nature, and how it 
recurs.  

In this regard, for us, perhaps the most 
profound notion of information, in this 
category of information being fundamental, is 
Bateson’s proposal that information is a 
“difference that makes a difference” (Bateson, 
1972, p.459). However, a critical question 
then asks whether this notion is meaningful 
and elementary, and in practice, this is the 
preparatory investigation for one to start 

thinking about what is deeply meant by the 
notion of information. 

For Bateson, the infinity – of the differences 
– is what truly matters in whatever we 
experience in this world as information. It is 
‘us’ – the living beings – and it is the ‘objects’ 
– the physical entities – that in the way ‘we’ or 
the ‘objects’ continually transform (change 
through time) experience an infinite range of 
differences. This, according to Bateson 
(1972), is a journey that is first made possible 
through hard sciences. Indeed, this is the way 
in which the basis of our creation, the matter 
and energy, trigger every chance to 
experience a difference. Thus far, this has 
only illustrated the broad nature of the 
Batesonian philosophy of information. Our 
question ‘what is really meant by these 
differences of information?’ is yet to be 
explicated. For what is really meant by 
Bateson’s difference, he clearly points out that 
‘we’, or the ‘objects’, exist around infinite 
differences, that is, between the ‘object’ and 
the ‘moon’, between ‘us’ and the ‘moon’, 
between the ‘object’ and the ‘us’, and so on. 
Even more, for every ‘us’ or for every ‘object’ 
there are molecules, which have infinite 
differences between their current locations, 
past locations, or the locations in which ‘we’ or 
the ‘objects’ might be.  Thus for every one of 
‘us’ there is a different way of perceiving 
information, in fact, very different in terms of 
how this is conceived for every ‘object’. For 
‘us’, it can be from the inside, the sensory 
input from our mental abilities. It can also be 
from the outside, in the propagation of light 
and sound, the matter and energy. Be that as 
it may, this contrast is not absolute, Bateson 
points out (1972, p.460). As a matter of fact, 
this contrast must be mentioned and 
understood; otherwise it can lead one to 
problems. If it is necessary to pronounce this, 
then this is truly the greatest (yet too broad) 
meaning of the notion of information.  

3.2. Information is Meaningful 

This form of information presents a growing 
scholarly orientation in the last three decades. 
Information here is defined as something that 
must be interpreted by human-beings. Many 
of the selected notions derive from diverse 
areas of research, such as: personal 
worldviews, individual experiences; human 
knowing and human management; human 
social values, and the like. Hence, they define 
information as: “information equals data plus 
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meaning” (Checkland & Scholes, 1990, 
p.303); “information is an inward-forming. It is 
the change in a person from an encounter 
with data. It is the change in the knowledge, 
beliefs, values or behavior of that person” 
(Boland, 1987, p.363); “information is 
interpreted data, it is something we get to 
know, it is knowledge of some sort” 
(Langefors, 1993, p.111); “information is 
understood as potential until somebody 
interprets it” (Brier, 2004, p.629); “information 
is data that are processed to be useful, 
providing answers to ‘who’, ‘what’, ‘where’, 
and ‘when’ questions” (Ackoff, 1989, p.5); 
“information-as-expressed-meaning” (Basden, 
2010, p.18).  

From our understandings, the 
developments in this area suggest that there 
has been a broad view on defining information 
as meaningful (from social aspects to 
individual aspects), although each of them 
regards human values as critical, by putting 
the human understanding and human 
interpretation as the main source of creating 
information. 

Every scholarly discipline uses the concept 
of information in a variety of contexts. A 
critical yet interesting debate on this pattern is 
introduced by Boland (1987) in his attempt to 
examine the most crucial issues that concern 
information systems (Boland, 1987). In 
particular, he focuses on the issue of how 
information has become a common 
dominator. For him, information is a notion 
which is capable of bringing together the basic 
elements of our existence simply into a single 
framework of analysis. His concern, which is 
to investigate the use of the notion of 
information in a variety of forms, is due more 
to its use as a metaphor than to what 
information is in reality. In this aspect, he 
argues that there are some central information 
aspects of our social world. Boland’s 
conception of information has been intruded 
by the five most popular dictum fantasies of 
our time. He divided them on the basis of 
various research initiatives that took the 
responsibility to define information for their 
interests – the dictum. In spite of this 
investigation, for Boland, each of them has 
failed to realise that the necessary condition 
of defining information is the interpretive 
system. In other words, it is the mental state 
of the human knower. His five identified 
fantasies were presented in sequence, and 
his intention was to highlight the focus of 
each: the removal of the human factor. It is 
through his accomplishments on research that 

he identified these fantasies: (i) information is 
structured data; (ii) an organisation is 
information; (iii) information is power; (iv) 
information is intelligence; and (v) information 
is perfectible.  

In all these five forms, Boland intends to 
remain sceptical of how each utilises 
information. He purposely refers to them as 
fantasies, or as imaginative devices that are 
not capable of describing the reality but can 
only suggest a possibility. However, his 
conception of fantasy is related to creativity 
versus delusion, composed of two faces: the 
productively imaginative face, and the self-
deluding face (Boland, 1987, p.367). This idea 
of fantasies is primarily concerned with 
stressing the intention to remove the human 
aspect, together with the human action and 
human meaning. The sequential presentation 
of the five fantasies is designated to fail, 
argues Boland, because information is prima 
facie a human element. Thus, information for 
him is not structured data. It is not an object 
with potential to design organisations. It is not 
an object that possesses intelligence, it does 
not give or bring power, and it is not 
perfectible (Boland, 1987, p.370). 

As a substitute for the five fantasies, for 
Boland information is an inward-forming. It 
can be a part of sense making for human 
beings and their lived experiences that allow 
them to understand the world, even if, on the 
contrary, information could be regarded as an 
object that does not invoke the necessary 
meaning of a particular situation within our 
world but can in fact delude our 
understandings.  

3.3. Information is Quantifiable 

It is evident that the era when 
understandings of this form of the notion of 
information developed presents the era when 
technology started to flourish. The 
understanding of information in the form of 
being quantifiable comes from the Bell 
Systems Laboratory, primarily starting with 
Hartley’s notion that “information is a 
measurable quantity” (Hartley, 1928, p.536). 
His influence has spread to his research 
stream; however, the use of the notion of 
information in his context has since been very 
weak. Thus, his contribution today is re-
interpreted as signals or digital inputs, rather 
than information. There are very few such 
notions. Similar notions put the role of 
information as something tangible, such as 
“information can have attached measure to it” 
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(Bar-Hillel & Carnap, 1953, p.149) or 
“information is physical” (Landauer, 1991, 
p.23). Indeed, such understandings of 
information are related to quantum physics 
and thermodynamics with developments of 
entropy and negentropy, which are concerned 
with creation of physical patterns that carry 
energy and that in turn generate information 
(Bar-Hillel & Carnap, 1953; Landauer, 1991). 

Here, we purposely elaborate more on the 
notion first stated by Hartley (1928), to gain a 
better insight on his view. It is clear that he put 
effort into trying to attach quantity to 
information, in terms of the engineering 
aspect of electrical communications. His 
understanding of information came to mean 
something that appears in telegraphic or 
telephonic forms of communication. His 
interest was to explore a system’s capacity to 
transmit information signals and symbols, by 
simply adding some sort of measurable 
quantity. What is important in this 
understanding is that Hartley clearly states 
that information is an elastic term; therefore it 
is necessary to set up a specific meaning, 
which addresses his view. Hence, Hartley’s 
intention was to quantify the use of 
information as symbol representation, which 
for someone (here putting the human context) 
would mean something. He says: “in any 
given communication the sender mentally 
selects a particular symbol and by some 
bodily motion, as of his vocal mechanism, 
causes the attention of the receiver to be 
directed to that particular symbol” (Hartley, 
1928, p.536). Further to this understanding, 
Hartley explores the human meaning aspects 
of information (here, he presents a well-
elaborated example of how someone would 
interpret the sentence ‘apples are red’), for 
which he concludes that such an 
understanding would be of psychological 
factors. Thus, for him, it is desirable to 
eliminate such implications while establishing 
a measure of information in terms of pure 
physical quantities.  

3.4. Information is Transmittable 

The last form of information identified in this 
literature survey presents the most debated 
research. This form also comes from the Bell 
Systems Laboratory developments. 

It starts from the pioneering work of 
Shannon and Weaver (1949) in the late 
1940s, when Shannon first argued that 
“information is transmittable … the 

fundamental problem of communication is that 
of reproducing at one point, either exactly or 
approximately, a message selected at another 
point” (Shannon, 1948, p.379). In more detail, 
they introduce the notion of entropy in relation 
to the notion of information, but very vaguely 
defined.  

Information regarded as transmittable 
comes from the aspect of transmission of 
information with noisy communication, which 
would largely affect the final destination of 
information (here, Shannon means the final 
input to a human being). For Shannon and 
Weaver, the transmission of information that 
conveys some message may be of 
importance for humans. This is what they had 
in mind when they stated: “the destination of 
information transmission can be a person or it 
can be a thing for whom the message is 
intended” (Shannon, 1948, p.2).  

Nevertheless, Shannon and Weaver have 
been unclear on why and how they put into 
the context the human understanding of 
transmitted information, because for them the 
semantic aspects remain irrelevant to 
engineering problems. However, entropy is 
the fundament of information, defined via the 
mathematical theory of communication, 
primarily considering Boltzmann’s meaning of 
entropy. This form of entropy, for Shannon, is 
put in terms of improbability of inspecting 
noise in communication of information, 
implying that meaning will be disordered at its 
final destination – the human being. Hence, 
this differs from thermodynamic perspectives 
of Boltzmann’s entropy, which is concerned 
with changes in physical energy. In spite of 
this, Shannon states: “it is important to 
emphasize, at the start, that we are not 
concerned with the meaning or the truth of 
messages; semantics lies outside the scope 
of mathematical information theory” 
(Shannon, 1948, p.2). 

This controversy led to immense 
discussions and debates from trans-
disciplinary views.  

4. Introducing an Alternative 

Understanding of the Notion of 

Information 

So, what is really information? Can we 
contextualise information as being 
fundamental? Is information really 
meaningful? Does it exist out-there, without 
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attaching to it the human interpretation? Or is 
it necessary to bring a complete new 
reductionist approach, minimising its role as 
being quantifiable or transmittable? And, how 
is it possible to have information about 
information? 

The preliminary results of this ongoing 
research have provided us with an alternative 
understanding of the notion of information. 
The diversity of notions of information 
presents information as a universal notion – in 
the sense of Heidegger’s understanding – and 
as a complex element – that which Akerlof 
(1970) and Simon (1996) indicated.  

Our understanding of the notion of 
information is rooted in the quartet approach. 
Moreover, we intend to give critical value to 
the notion of information by associating it with 
its central functioning in our global society. 
Thus, we propose to understand ‘information’ 
as: ‘representation of principles that guide 
humans’ understanding to utilise its meaning 
in handling their needs in a particular situation 
at a particular moment in time’. Insofar as 
information is presented here simply as an 
entity of our existence, it clearly requires that 
there shall be a right way to access this entity, 
which must be obtained and secured in 
advance for the human well-being. 
Information here lies across the intended 
meaning and the conveyed meaning, formed 
of principles that guide choosing, conceiving, 
or accessing information. This new 
understanding of information is a concrete 
proposal that relates to the subjective nature 
of our existence as much as it relates to our 
objective surroundings, and thereby attempts 
to bridge the Cartesian subject–object gap 
dominating the various notions of information. 
Our intention is to explore the role of 
information by offsetting the principles that 
determine how human interpretation has 
come to play a critical role in situations where 
information becomes the main source of 
cause. The implication of this understanding is 
that information is an independent factor that 
plays a central role in our cognitive and 
material world. 

5. Discussion 

This paper presents a study where some of 
the most central notions of information are 
presented. While the various previous 
contributions to the understanding of 
information have already given some insights 
and also some new ideas regarding the 
meaning of information, the research 

presented here suggests that the notion of 
information is still an elusive concept, yet it 
also seems to be one of the most central 
concepts of our present civilisation; “indeed, 
as an explicandum, it can be associated with 
several explanations” (Bar-Hillel & Carnap, 
1953, p.9); “information is said to remain 
vague, while the confusion continues to reign” 
(Britz, 2007, p.33); “information is still a tricky 
concept” (Qvortrup, 1993, p.3); and 
“information is a popular term that has 
complicated its theoretical definitions” 
(Pervez, 2009, p.1). 

Certainly, these abovementioned views 
present the only unified understanding of the 
notion of information, and thus in this context 
they have consensus. Nevertheless, these 
references are just samples taken from the 
literature. Almost every contribution that has 
taken for granted the notion of information 
introduces the reader to how this notion is 
thoughtfully regarded as equivocal. Now this 
remains critical for this research. Yet, and 
apart of finding ourselves in that consensus, 
we have presented our view of the notion of 
information in the quartet of its forms. 
Furthermore, we have demonstrated the 
application of our theoretical framework by 
introducing an alternative understanding of 
this notion. The latter is a proposal which may 
not have precisely given a specific 
understanding of the notion of information – 
that would rather be an unfruitful reduction. 
This has rather given a generic understanding 
of the most basic information forms, ‘the 
quartet’, which we brought together in the 
context of this understanding.  

5.1. Implications for Theory and Practice 

Our theoretical framework – the quartet 
approach – can be used to further develop 
theoretical and meta-theoretical views, in 
regard to our analyses and results, together 
with all other developments in this area of 
research. We focused on previous 
contributions that have dealt with the notion of 
information explicitly. This, the response to 
our research questions is to theorise about 
the role of the notion of information in its 
diversity. Subsequently, this requires 
specifying how information is understood. We 
have argued that our understanding of the 
nature of information helps to better specify 
the four forms of the quartet model. There are 
some important differences between the four 
forms of information presented in the quartet 
model. This contribution indicates a more 
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concrete theoretical understanding, which is 
likely to significantly reform the ideas behind 
the notion of information in the near future. 
Even if this approach has common features 
with what has been said before, it differs in 
some important ways. The notion of 
information is understood in four ways. Based 
on this, we conceptualise the relationship 
between each of these forms as dynamic and 
intertwined, where, for example, the act of 
sharing information requires the use of the 
quartet approach to complete a sequence of 
activities that give meaning to information, as 
indicated in each of the information forms of 
the quartet.  

The presented quartet model and the 
introduced novel understanding of the notion 
of information also have important 
implications for its practice in the information 
society. The results provide an analytical tool 
for human beings, who many times become 
the victims of unwanted causes and 
consequences of societal failures and 
fatalities. To follow up on one of our situations 
presented in the introduction, that of the 
recent financial crisis in Greece, information is 
regarded as the source of generating such a 
crisis. In our understanding, if information had 
been utilised appropriately, and if information 
had been interpreted correctly for the needs of 
human beings, it would have been 
unnecessary for the bailout to occur, 
especially now in the time when the current 
global crisis is creating extreme depression in 
our economic and societal environments. 

6. Summary 

Information, understood as ‘representation of 
principles that guide humans’ understanding 
to utilise its meaning in handling their needs in 
a particular situation at a particular moment in 
time’ shows its importance in empirical 
dilemmas when societal failures or fatalities 
caused by the lack of needed information lead 
to unwanted consequences: the Haiti 
earthquake in 2010, the Greece Crisis 2010, 
or the oil slick in the Gulf of Mexico in 2010. In 
this paper we present a literature survey of 
scholarly research that explicitly addresses 
the need to understand and/or define the 
notion of information. The results show that 
the notion of information is highly diversified, 
ill-defined, and with no consensus, which 
presents a typical universal notion that is hard 
to understand. Thus, the research presented 
in this paper intends to classify this diversity 
by introducing four forms of the notion of 
information, labelled as the “quartet model of 
information”. Moreover, this classification 
introduces an alternative and novel 
understanding of the notion of information, still 
in its infancy, but regarded as highly relevant 
in empirical dilemmas. This calls for joining 
the efforts and aiming to shift the notion of 
information to a whole new perspective by 
addressing significant needs of the 
information society. 
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1. Introduction: A Grounded Theory Approach 

This study takes an inductive approach. There are a number of approaches that investigate different 
aspects by inductive reasoning (grounded theory, ethnography, hermeneutics, among others). It is 
important to mention that the development and evaluation approaches for inducing theories are widely 
accepted (Klein & Myers, 1999; Orlikowski, 1993;). Grounded theory is one of those well-accepted 
approaches, which is used to identify descriptive concepts within the data by inter-linking them for 
comprehensive understanding and generating theory (Elmes et al., 2005). Using grounding theory, 
various emerging codes need to be managed in a flexible manner by doing comparative analysis at the 
same time (Elmes et al., 2005; Sarker et al., 2001). A unique aspect of grounded theory that may well 
explain and justify why this approach is taken here, is that data collection and analysis are undertaken 
simultaneously through the emergence of different types of codes, concepts and categories that are 
intended to formulate an initial outline of the core category (Sarker et al., 2001), intended here for a 
possible future theory.  

Moreover, the choice to use grounded theory for the purposes of this study is also based on the 
role of theoretical sensitivity. For Strauss and Corbin (1994), theoretical sensitivity is an ability to 
recognize and understand the data by giving them meaning (Sarker et al., 2001; Strauss & Corbin, 
1990). This emphasizes that grounded theory consciously guards the research against bringing in an 
imposed theory that may not match highlighted patterns of the data (Sarker et al., 2001). Nevertheless, 
grounded theory does not require a complete reduction of pre-theoretical understandings of the 
phenomenon investigated, and thus the background that the research brings to the understanding of the 
phenomenon leads to creative and important insights (Charmaz, 2003, 2006; Strauss & Corbin, 1990). 

1.1. The Application of Grounded Theory  

This section presents the data analysis according to procedures established under grounded theory. A 
summary of selected empirical cases, the use of theoretical sensitivity as a process for pre-
conceptualization of the identified phenomenon of the lack of needed information, and the coding 
process (with open coding, axial coding, selective coding) are introduced.  

A number of resources were considered for the identification and selection of the empirical 
cases. Academic databases were of primary interest, as they included many items about situations 
presented in this thesis; e.g. the Challenger disaster (listed under the category: Engineering and 
Technological Failures) is one of the key situations that is used to study different phenomena, among 
which information failure has been much discussed. Similar, the situation of the tsunami in Indonesia 
(listed under the category: Natural Disaster) has also been discussed in terms of information failure. 
The main source of data collection that was used to describe each of the selected situations separately 
is news media. Such sources are rated highly when one collects a large number of secondary data 
(Creswell 2007). It is important to indicate here that the geographical locations where the situations 
occur are not of interest, but the periods of time when those situations happened are oriented towards 
the postmodern age1 as a need to explain and understand the foundations of our so-called information 

                                            
1 An understanding of what is understood here as postmodernism may be adapted from Jean-Francois Lyotard (1979): “I have 

already said, economic ‘redeployment’ in the current phase of capitalism, aided by a shift in techniques and technology, goes 
hand in hand with a change in the function of the State: the image of society this syndrome suggests necessitates a serious 
revision of the alternate approaches considered. For brevity’s sake, suffice it to say that functions of regulation, and therefore of 
reproduction, are being and will be further withdrawn from administrators and entrusted to machines. Increasingly, the central 
question is becoming who will have access to the information these machines must have in storage to guarantee that the right 
decisions are made. Access to data is, and will continue to be, the prerogative of experts of all stripes. The ruling class is and will 
continue to be the class of decision makers. Even now it is no longer composed of the traditional political class, but of a 
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society. This is so that the information age is essentially experiencing an information revolution, where 
everything circles around information. However, the scientific debates inform us that problems with 
information also arise in a more contagious way. This has become apparent in the so-called information 
society, the society that is closely associated with the concept of communicating information (Barzilai 
&, Zohar 2007). The information society highlights the necessity to communicate information at the 
time when it is needed for the benefit of human, social and industrial affairs. It is argued that the 
information society increased the level of information possession as never before, and at the same time 
it has generated some fundamental problems that may be irreversible: the human-machine relationship 
is going beyond what is anticipated. The machine holds more information than the human (Lyotard, 
2004).  

 

1.1.1. Data Collection 

Data collection for the groupings of fifty empirical cases presented in Table 2 was conducted over the 
course of two years. Analyses were initiated at the very beginning when some of the data were already 
collected (approximately twenty empirical cases, which were also grouped like those in Table 2). The 
data collection, after changes and refinements, resulted in a selection of fifty empirical cases. The 
necessity to include fifty empirical cases was felt for two reasons. First, many of the situations that 
were excluded from this study may have been extracted from biased news sources. This is a situation in 
which the researcher remains uninformed. It is often stated that situations that have not achieved a 
worldwide breakthrough remain ambiguous if first-hand experience is not gained. In such a case, some 
of the situations have been excluded from this study. Second, a lot of situations did not have a major 
impact on societies, economies, and environments or the like, they are rather bound to impact an 
unfamiliar context and may not represent the need to understand the impact and the power of 
information as in many other critical situations presented in Table 2.  

Finally, the selection of fifty specific situations is intended to show the following: although 
we live in the age of the information society, everyday situations show that experiences with causes 
and consequences in human, social and industrial affairs have become contagious. Such experiences 
emerge because of one critical phenomenon, and that is the lack of needed information. 

1.1.2. Data Analysis with Coding Process 

Data analysis emerged iteratively, starting with early open-ended research, primarily line-by-line text 
analysis, and continued with more strategic selection of emerging concepts and categories (Orlikowski, 
1993). The benefit of the iterative processes is that the initial phase of exploration followed a flexible 
path in understanding and collecting data, while the later phase of conceptualization followed a more 
strictly organized path with strategic planning of analysis. 

The coding process as formulated by grounded theory is employed more formally in data 
analysis after all the data have been collected, selected and refined. The analyses are based on three 
types of coding proposed by Strauss and Corbin (1990), which are: open coding, axial coding, and 
selective coding.  

 

Open coding is the initial coding process that allowed performing comparative analysis, 
categorization of data and conceptualizing key inputs of data. This procedure is made possible by 
comparing each selected situation with others that resulted in identifying similarities and differences. 
The open coding was done line-by-line in each situation, formally applying an interpretive act. The 
open coding is an approach of text analysis as proposed, for instance, by hermeneutics. With open 
coding the researcher selects and interprets specific parts of text that are of interest for the purpose of 
analysing what the research attempts to understand. The initial result of open coding analysis followed 
with 182 codes (see Table 2, the underlined text). Each code was associated with the representative text 
as derived from the description of each situation. The highlighted codes were mainly framed and 
selected interpretively. The codes that emerged were needed to give an initial and an informal 
understanding of what causes the phenomenon of the lack of needed information in human, social and 
industrial affairs.  

                                                                                                                             
composite layer of corporate leaders, high-level administrators, and the heads of the major professional, labor, political, and 
religious organizations.” 
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The use of the majority of codes clearly presented significant similarities in all the situations, 
resulting in an early, yet a crucial interpretation of the phenomenon in context. The similarities 
identified pointed in one direction:  

 
“Many crucial problems with information in human, social and industrial affairs are 

inevitable and usually happen unexpectedly for the information receiver – the affected. There are 
several factors that affect information transmission processes, which may include: gaps in 
communication processes affected by lack of timely information, lack of transparency or lack of 
information management.” 

 

With such situations at hand, their key message may be informally self-explanatory already in 
the phase of conducting open coding. The codes as identified in each situation show that information is 
so significant that we often fail to receive it in time, or alternatively, we fail to control it in time. 
Theoretically, this may happen as a result of non-rationalized complexity structures of communication 
(Eriksson, 2007), and yet no optimization has been achieved to provide proactive retrieval of 
information (Ojala, 2009).  

 

Axial coding continued with constant comparative analysis through data. Codes found in the 
data became more meaningful when they continued to be merged, changed, and even eliminated. The 
codes that were merged represented a type of code used to show a key input for the purpose of 
generating categories. The codes that were changed were adapted to other similar codes, which may 
have reduced redundancy. The eliminated codes were primarily redundant (it is important to point that 
the categorization is not only interpretive but also the data spoke for the categorization itself). With 
axial coding, the analysis process led, firstly, to refining of the identified codes and induction of 
concepts. Of 182 initial codes, 35 codes were engaged intensively by formulating one group of 
concepts (17) and two groups of codes: substantive codes (13) and theoretical codes (5). The concepts 
(17) were successfully used for categorization. The theoretical codes (5) were successfully used for 
presenting the main causes that justified the identification of (13) substantive codes. Furthermore, the 
concepts (17) were successfully used to interlink the theoretical codes and substantive codes by 
showing strong dependency. The rest of the codes were merged, changed or eliminated. The axial 
coding analysis that acted based on classifications and comparative analysis resulted in the 
identification of 8 sub-categories, see Table 3 for details.  

It is crucial to state here that theoretical codes (5) need to be defined and explained properly. 
The processes of interpreting and comparing the empirical data led to the formulation of the theoretical 
codes. The interpretation and comparison depended on primarily analysing the 35 identified codes that 
were then compared to each of the fifty selected situations. By looking repeatedly at all fifty empirical 
cases, it became clear that 5 theoretical codes emerged and were repetitive. Although the empirical 
cases vary, in terms of situations that are categorized in 8 types, the theoretical codes are not influenced 
by this classification.  

The identification of 5 theoretical codes are defined as follows and are known as fundamental 
causes of the lack of needed information in human, social and industrial affairs: 

 
(1). Social/individual problems: intentional manipulation – explain irrational human 

behaviour, at times followed by unawareness. 

(2). Technological problems: technical malfunction – explain improper functioning of a 

technological system that may or may not be triggered by irrational human 

behaviour.  

(3). Legal problems: unethical exploitation – explain immoral human behaviour to gain 

personal advantage. 

(4). Political problems: intentional misinformation – explain irrational behaviour that 

causes uncertainty. 
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(5). Economic problems: economic fraud – explain fallacious acts to gain personal 

advantage. 

 
The definitions of these theoretical codes share one common characteristic. The different 

problems that are generated during a communication process are mainly resulting from the irrationality 
of human behaviour and commonly by faults caused by technology that may or may not be influenced 
intentionally by irrational human behaviour.  

These theoretical codes are closely tied to the formulation of the concepts. In fact, theoretical 
codes play a crucial role in matching the substantive codes to the derived concepts.  

The relational analysis followed with the identification of 8 axial sub-categories. The first 4 
axial sub-categories suggested that there is one common characteristic, which reveals how information 
related problems trigger unwanted consequences in different situations. The 4 sub-categories are 
grouped on the basis of the characteristic that concerns “information lack”. The last 4 axial sub-
categories suggested that there is also another common characteristic; these reflected information-
related problems that concern “information overflow”. As a result, the comparative analysis showed 
two main differences between the 8 identified sub-categories. The differences resulted in grouping the 
sub-categories by introducing two main axial categories, i.e. information lack and information 
overflow, and their interrelations with sub-categories, concepts and codes (more details in Table 3).  

The classification of 35 codes (17 concepts, 13 substantive codes and 5 theoretical codes) into 
8 sub-categories and grouped in two main categories is based on the following definitions: 

 

Information Lack 

(1). Information is non-existent – is characterized by failure to communicate 

information in situations when actions are unforeseen and the responsible body for 

transmitting information is unaware of such a need, usually due to mismanagement.  

(2). Information is insufficient – is characterized by failure to communicate on-time 

information as a result of pre-planning of circumstances that may cause unwanted 

results in a specific situation. Unawareness, mismanagement and difficulty in 

understanding represent failure to act in a timely fashion. 

(3). Information is censored – is characterized by serious violation of information. Such 

information is usually hindered intentionally, secretly and illegally for the purpose of 

suppressing original information that is intended for the public and that may be 

significant for their needs. Fraud is one of the key acts that reflect the censoring of 

information.  

(4). Information is undelivered – is characterized by incompetent acts of humans, with a 

dual outcome. The act is either done intentionally by prohibiting the use of 

information or the undelivered information is caused by unawareness.  

 

Information Overflow 

(5). Information is ambiguous – is characterized by lack of control of information. It is 

usually accompanied by miscalculations and lack of accurate evidence that misleads 

important decision-making processes.  

(6). Information is redundant – is characterized by duplication or even multiplication of 

the same information (repetition of information’s message in synonyms or with the 

same excessive expression) due to lack of control or unawareness.  



Miranda Kajtazi 

School of Computer Science, Physics and Mathematics, Computer and Information Sciences, Linnaeus University –

Research Report 

 

 

 

 

5 

(7). Information is irrelevant – is characterized by types of information that have no 

validity and are shared by unknown sources. Such information holds 

misinterpretations.  

(8). Information is undervalued – is characterized by mismanagement that may cause 

misinterpretation of information, possibly by lack of awareness or unawareness.  

 
A significant number of codes, both substantive and theoretical, that are ultimately used in 

generating the 8 sub-categories have been recurrent within one or more of the sub-categories, cf. Figure 
2. However, the presence of concepts is rather different. Each of them is unique and represents a 
specific sub-category. This is an important procedure that usually evolves using comparative analysis 
mainly used to identify similarities and differences in data (Sarker et al., 2001). Moreover, the sub-
categories are matched with each of the fifty situations.  

For synthesizing the codes, concepts and sub-categories that have formulated the two main 
categories, memo is the next iterative coding process that has been considered necessary. Indeed, 
analysis with memoing is an easier way to understand and to conceptualize what is derived from the 
data. This is an important grounded theory iteration that underlies the connection between codes, 
concepts and sub-categories. All are related to one another in ways that become meaningful. Here, 
memoing is used to analyse more specifically the process of communication. The analysis in this 
direction proceeded by looking at the role of information sender (source), information mediator, and 
information receiver. With this focus in mind, the fifty selected situations portrayed several analytical 
perceptions that resulted in two well-defined categories, i.e. information lack and information 
overflow. Analytically, these are addressed as the following factors in a communication process: 

 
“the sender (source) has intentionally manipulated information”  

“the sender (source) has unintentionally influenced information due to unawareness”  

“the medium was intentionally manipulating information or was not fully functional” 

“the recipient did not receive information or received partial information”  

“the recipient was confused with misleading information”  

These initial conclusions guided the argument that the main causes of the lack of needed 
information that affects human, social and industrial affairs are mainly determined by information 
senders (sources) and/or information media. Whereas information receiver is mainly understood as the 
object of affection, although in similar situations, information receiver may seem to influence the 
meaning of the information. This is elaborated in more detail in conclusion to this chapter. 

 
Thus, for each of the two well-defined categories (information lack and information overflow) 

a memo is introduced, with an attempt to integrate as many codes as possible, together with their sub-
categories and by focusing on communication processes. 

Two excerpts of memos regarding the categories of information lack and information overflow 
may be presented as follows. 

 
(1) Information Lack – Many situations (e.g. natural disasters, financial crises or political 

instability) reveal problems related to information lack that usually seem to happen 
because of uncertainty and deregulated communication processes. The uncertainties and 
deregulations are mainly apparent for the following reasons: when needed information 
does not exist due to unforeseen circumstances or unawareness on the part of responsible 
bodies that ought to deliver information; when needed information is certainly 
insufficient to make adequate decisions (such information is usually insufficient in cases 
where time is a critical factor for delivering information as well as unawareness or failure 
to comprehend the risk involved); when needed information is censored, mainly because 
of serious violations of information by misusing and hindering it; and when needed 
information is undelivered because of incompetent acts that may happen unknowingly or 
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intentionally. A typical example that clearly illustrates these identified factors that are 
interpreted and linked here as the main characteristics of information lack is the situation 
that arose within the Irish political instability in 2010 when the government admitted the 
need for a bailout. As a result, financial crisis hit Ireland at that time, when problems with 
low income were brought on by the Irish banks’ uncontrolled speculation in overpriced 
real estate.  
 

(2) Information Overflow – It has become apparent that the quantity of information we 
access, receive and communicate today is becoming increasingly difficult to handle. 
Many industries have reported that their productivity growth has fallen drastically over 
the last 30 years. It is argued that the blame for such conditions lies in the fact that 
employees work in situations where they are overwhelmed with available information. In 
fact, unnecessary volumes of information interrupt work and result in poor decision-
making that is reflected in loss of lives, loss of control, loss of funds, loss of productivity 
and the like. The information overflow identified here is described on the basis of 
characteristics derived from the data: when needed information is not comprehensible due 
to ambiguity that results from inaccuracy in delivering or formulating information, 
miscalculations or uncontrolled sources of information for evidence, which are mostly 
misleading for important decision-making processes; when needed information is 
redundant due to uncontrollable sources as well as failure to act fast, partly because of 
unawareness; when needed information is irrelevant because sources may be unknown, 
and misinterpretations become unexceptional; and when needed information is 
undervalued because of mismanagement of information sources, which may be due to 
unawareness. Typical situations that illustrate information overflow can be traced through 
this example. In 2006, an article written by a CNN correspondent said that the President 
of Iran had the right to use nuclear “weapons”, rather than nuclear “technology”. This 
generated a lot of controversy and people were already overwhelmed with information 
that led to different opinions and had a global effect. This situation led the world to think 
that Iran was building massive nuclear power plants of mass destruction, while the 
president of Iran claimed to be using nuclear technology simply to produce electricity. 
The controversy has gone far beyond the normal circumstances in which politicians get 
involved. The nuclear projects have led to many years of dispute, as other nations oppose 
Iran’s nuclear agenda. 

 
An important message is derived from these memos. Interpreting what these two memos 

demonstrate, it is not surprising to find that information is key to every organizational aspect, whether 
it concerns one individual, a group of individuals, the situation itself or the immersion of the 
individual/group in the situation. It is obvious here that all the generated problems that concern human, 
social and industrial affairs are basically caused by the lack of needed information, where information 
is regarded as the main invaluable resource. Given all of this, it is reasonable to describe with a short 
storyline that the two contrasting categories are empirically obvious. This continues with another 
iteration as adapted from grounded theory, the selective coding. 

 

Selective coding is employed as the final step required to generate the core category. The data 
analysis has developed the core category by verifying that the phenomenon of the lack of needed 
information is evident in practical senses. Thus, the core category as a result of analysis is named in 
this study “information inadequacy”. With the core category at hand, the aim is to integrate all analysis 
into one formulated initial outline that could portray the phenomenon of the lack of needed information 
in human, social and industrial affairs. During this process, a deeper understanding of the two main 
categories became necessary, in order for the core category to become well-informed and stable (cf. 
Figure 2).  

Accordingly, the core category of information inadequacy is understood as a dilemma that is 
composed of the two contradictory categories: information lack and information overflow. Here it is 
suggested that these two categories emerge in a communication process mainly caused by unexpected 
behaviour in human, social and industrial affairs. 

The core category that interprets what is understood from the analysis as information 
inadequacy is formulated as follows: “dramatic situations (many of which happen on a daily basis) 
that encounter information as the key resource in different situations and circumstances, manifest 
various consequences, many of which are experienced as failures and fatalities in human, social and 
industrial affairs. As a result, information-related problems become unavoidable. It is justifiable, as 
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well as moderate, to state that information inadequacy as such is not taken as seriously as a problem 
that is accompanied by unwanted consequences. Strangely, the characteristics that compose 
information inadequacy represent a pattern that is regarded as a solid dilemma. Tentatively stated, this 
initial outline is crucial.”  

To illustrate the purpose of selective coding that has generated the core category of 
information inadequacy, the fifty empirical cases listed in Table 2 are specified by their sub-categories 
and by the main categories. While the following table begins by showing how the phenomenon of the 
lack of needed information exposes the setting to specify the categories that are isolated in each of the 
empirical cases and two main categories that represent groupings of the characteristics in terms of 
characteristic collectives, and finally, this exposition ends by presenting the main consequences that 
affect human, social and industrial affairs. 

 

Elements that compose Information Inadequacy derived from analysis 

Cause 
Indicator 

Characteristics 
(sub-

categories) 

Characteristics 
(main 

categories) 

Consequences 

 
 
 

 
 
 
 
 
 
 

Lack of 
Needed 

Information 
Mainly 

caused by 
information 

sender (source) 
and 

information 
mediator. 

Information 
is nonexistent 

 
 
 

 
 

Information 
Lack 

 
 

 
 
 
 
 
 
 
 
 

Failures and Fatalities in 
Human, Social and Industrial 

Affairs. 
E.g. Victims of a catastrophic 

event; Victims of a bankruptcy; 
Victims of a technological 

malfunction. 
 
 
 

 

Information 
is insufficient 

Information 
is censored 

Information 
is undelivered 

Information 
is hindered 

Information 
is ambiguous 

 
 
 
 

Information 
Overflow 

Information 
is redundant 

Information 
is irrelevant 

Information 
is undervalued 

 
Table 1. Elements associated with a composition of Information Inadequacy. 

 
Inclusion of core aspects in Table 1 underlines several elements that explain how information 

inadequacy emerged. The first column, “Cause Indicator”, is considered as an initial point to start 
investigating the phenomenon. The second and third columns derive from data analysis by 
distinguishing them as “Characteristics (sub-categories)” or “Characteristics (main categories)”. Thus, 
the last column represents the “Consequences” caused by the dichotomy between the two 
Characteristic (main categories), information lack and information overflow. These are theorized under 
the description of information inadequacy.  
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Empirical Data: a selection of fifty empirical cases, presented in terms of dramatic situations. 
 

 

Natural Disasters 
 

No. 

 

Empirical Situation 

 

Origin and Cause of Situation 

 

 (Open Coding) 

 

 

 
1 

 
25 October 2010, Indonesia. An earthquake of 7.8 

magnitude killed more than 500 people, and left 
hundreds homeless. The earthquake hit the west coast 
of Sumatra, for which the officials failed to send any 
alerts on time. Moreover, the locals had not been 
informed about the situation although the warning 
system across Indonesia has been available since the 
strongest earthquake hit Indonesia in 2004.  
 
http://www.guardian.co.uk/world/2010/oct/28/indon
esia-tsunami-warning-system-vandalised 
http://redskynews.com/?p=6867#more-6867 
  

 
Origin: Critical information did not alert citizens 
everywhere in Indonesia because early warning systems 
covered only densely populated areas. 
 
Cause: The Indonesian tsunami warning system did not 
cover remote islands because of financial constraints.  

 
 
 
 

 
2 
 

 
25 October 2010, Indonesia. A volcanic eruption 

of Mount Merapi killed more than 300 people. The 
spread of volcanic ash and particles reached as far as 
5000 metres into the atmosphere, damaging villages, 
farms and disrupting air travel. More than 400,000 
citizens were prohibited from entering the affected 
region for a short time, but they were allowed to go 
back to their homes after reduction of strength in 
volcanic activity. However, the environment was 
toxic and as a result many victims experienced severe 
burns. Some people were buried in ash and different 
illnesses developed that eventually led to death. 
 
http://www.boston.com/bigpicture/2010/11/mount_
merapis_eruptions.html 

 
Origin: Neglected information led many citizens to 
experience severe burns and sudden death after 
continues pyroclastic flaws of the volcano lasting for 
several weeks.  
 
Cause: Indonesian authorities did not restrict citizens 
from entering the hazardous zone, because it was 
thought that the volcano had reduced its activity. 

 

 
3 
 

 
27 February 2010, Chile. One of the strongest 

earthquakes ever recorded on seismic waves had an 
8.8 magnitude that caused the country’s greatest 
devastation in decades. Hundreds of people died, 
thousands were left homeless, while the government 
failed to act in time and failed to grasp the scale of 
devastation.  
 
http://www.telegraph.co.uk/news/worldnews/southa
merica/chile/7361122/Chile-earthquake-President-
Michelle-Bachelet-failed-to-grasp-scale-of-
devastation.html 
  

 
Origin: Unclear information regarding the scale of 
devastation was a result of an incompetent act by from 
the president of Chile at that time.  
 
Cause: Government authorities failed to inform their 
nation that fuel and food shortages would affect the 
whole country as a result of the earthquake. 
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4 
 

 
7 January 2010, Haiti. An earthquake that 

measured 7.0 on the Richter Scale hit Haiti. The 
earthquake is registered as the deadliest one of the 
past two centuries in the region. It killed more than 
250,000 citizens, although different sources of 
information claim that this number is lower or even 
larger. More than 9 million people had over-crowded 
the capital city due to displacement and search for 
aid. The earthquake hit the region with virtually no 
prior warning sent to people. 
 
http://articles.cnn.com/2010-01-
12/tech/caribbean.earthquakes_1_dominican-
republic-earthquake-risk-san-andreas-
fault?_s=PM:TECH 
 

 
Origin: Important results published by experts and 
scientists warned the Haitian authorities two years 
before the earthquake hit the region. The warning was 
not taken into consideration as serious information. 
 
Cause: Responsible authorities that had information 
related to the earthquake did not consider the warning 
as a major seismic hazard and as a result failed to warn 
citizens. 

  
 

 
5 
 

 
29-30 September 2009, Samoa & Sumatra. Two 

earthquakes hit two different regions in the world, 
with the possibility that the early earthquake on the 
29th around Samoa triggered the earthquake on the 
30th in Sumatra. Both earthquakes resulted in more 
than 1300 fatalities. Experts accepted major 
earthquakes happening close in time, but far apart 
was just a coincidence.  
 
http://blogs.nationalgeographic.com/blogs/intellige
nttravel/2009/09/predicting-tsunamis.html 

 
Origin: There was no information that the Samoan 
earthquake, which happened one day before the 
Sumatran earthquake, could be linked. Even though 
both regions are regarded as hazardous earthquake 
zones, there was not much information to predict what 
could happen. 
 
Cause: There was no reliable technological source of 
information that could send early warnings, although 
scientists had been aware of the critical situation 
related to both earthquakes. 

 

 

 
6 
 

 
6 April 2009, Italy. The city of L’Aquila in Italy 

collapsed as a result of a tremendous earthquake 
which measured 6.3 on the Richter Scale. As many as 
300 people were killed because they did not escape 
from buildings in time. Many others fled the city that 
was turned into a ruin. Officials were shocked by the 
event that happened unexpectedly, and failed to warn 
their citizens in time.  
 
http://www.guardian.co.uk/world/2010/apr/05/laquil
a-earthquake-prediction-giampaolo-giuliani 
 

 
Origin: Information released by a single scientific 
technician who predicted a major earthquake, was 
ignored and prohibited by government’s mistrust. He 
was forbidden to raise a public alarm, as according to 
the government his predictions would spread unfounded 
panic. 
 
Cause: The government authorities fatefully ignored 
critical information related to the earthquake. 

 

 
7 
 

 
28 August 2005, Gulf of Mexico and USA. 

Hurricane Katrina hit the southern coast of United 
States, killing more than 1800 people and displacing 
thousands of residents. More than $81 billion worth 
of damage was registered. This hurricane is the most 
devastating recorded catastrophe ever to strike the 
USA in the modern and the postmodern age. 
 
http://www.cato.org/pub_display.php?pub_id=4819 
 
 

 
Origin: Critical information, did not receive much 
attention from the government, although warning 
information was transmitted to people and authorities 
long before the hurricane struck the region.  
 
Cause: US Government authorities failed to plan 
humanitarian action in time, although the warning was 
there long before. 
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8 
 

 
26 December 2004, Indian Ocean, Indonesia. A 9.1 
Richter Scale undersea earthquake activated the 
tsunami around Indonesia with the epicentre on the 
west coast of Sumatra. It hit the coast of the Indian 
Ocean around Indonesia, which claimed more than 
200,000 lives. Historically, this is the second largest 
earthquake ever recorded on a seismograph. 
 
http://news.bbc.co.uk/2/hi/science/nature/4381395.s
tm 
 

 
Origin: Neglected information resulted in hundreds of 
thousands of fatalities. Due to gaps in broadcasting as 
the authorities claimed, no warnings were sent to 
civilians in time, although information was available at 
a critical time, just minutes away before the tsunami hit 
the lands around. 
 
Cause: 400 Indonesian authorities who got information 
from the Pacific Tsunami Warning Center failed to send 
alerts to civilians, although they had that information 17 
minutes before the tsunami hit the lands around. 

 
 
 
 

 
9 
 

 
16 December 1920, China. The third deadliest 

earthquake of the 20th century hit the Gansu 
Province of China, where an estimated 200,000 died 
after an 8.6 magnitude earthquake triggering massive 
landslides. Most of the fatalities happened because of 
soil conditions that caused massive landslides. 
 
http://www.cbc.ca/world/story/2008/05/08/f-natural-
disasters-history.html#ixzz16g2DBcaM 
 

 
Origin: Lack of scientific information related to the 
poor soil conditions of earth in the region caused one of 
the worst devastations in China’s history.  
 
Cause: There were no warning alerts sent to citizens 
related to soil conditions of earth in the region that 
triggered landslides. 

 

 

Environmental Disasters 
 

No. 

 

Empirical Situation 

 

Origin and Cause of Situation 

 

(Open Coding) 

 

 
10 
 

 
20 April 2010, Gulf of Mexico. A Deep-water 

Horizon drilling rig explosion caused the oil spill in 
the Gulf of Mexico that killed 11 workers. It was 
estimated that the explosion caused the leak of more 
than 53 barrels per day for 3 months. This is known 
as one of the worst environmental disasters that 
caused to marine and wildlife, the Gulf’s fishing and 
tourism industries. 
 
http://latimesblogs.latimes.com/greenspace/2010/08/
gulf-oil-spill-investigators-suggest-bp-failed-to-
take-significant-action-on-technical-problems.html 
 

 
Origin: Information not taken seriously had been kept 
secret by BP, regarding the significant overdue 
maintenance jobs that required in excess of 3545 man-
hours to repair technical problems. 
 
Cause: The largest oil industry, BP, failed to take action 
on technical problems reported to them well before the 
damage occurred. 

 
 

 
11 
 

 
12 January 2010, Antarctica. A chunk of ice 

bigger than 4000 square metres broke off from 
Antarctica and vanished in the water. This event 
raised a lot of concerns about the global warming 
effects. It is suggested that this has brought a 
dramatic arrival of summer at the South Pole.  
 
http://www.livescience.com/environment/sea-ice-
antarctica-100115.html 

 
Origin: Revealed information shocked the whole world, 
when scientists warned that it may already be too late to 
save the ice and glaciers from melting, which will 
increase the sea level and destroy low-altitude regions. 
 
Cause: Critical information related to ice melting has 
not been considered seriously, and scientists say it is too 
late to act now. 
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12 
 

 
13 March 2009, Australia. A cargo ship leaked 

tons of fuel oil off the coast of Queensland, Australia, 
creating one of the area’s biggest environmental 
disasters. Nearly 40 miles of beach were blackened, 
causing authorities to declare the area coastland and 
local islands a disaster zone. 

 
http://latimesblogs.latimes.com/outposts/2009/03/oil
-spill-off-a.html  
 

 
Origin: Information about drastic environmental 
changes was released for public awareness, warning 
them about the expected climate effects and biological 
effects, to which it was too late to react. 
 
Cause: The authorities of the shipping company had full 
responsibility for its misconduct that caused extensive 
environmental pollution by spills of heavy fuel oil from 
one of its ships.  
 

 

 

 
13 
 

 
22 December 2008, USA. A wall holding back 80 

acres of sludge from a coal plant in central Tennessee 
broke apart, spilling more than 500 million gallons of 
waste into the surrounding area. The flying ash 
contained concentrated amounts of mercury, arsenic 
and benzene. The water supply for more than 25,000 
residents was contaminated, and aquatic life in the 
area perished. It took months to clean up the spill.  

 
http://articles.cnn.com/2008-12-
23/us/tennessee.sludge.spill_1_kingston-fossil-
plant-sludge-coal-plant?_s=PM:US 

 
 

 
Origin: State inspection reported that civilians were not 
alerted about critical information about the danger that 
the leak had caused in the area. This concerned critical 
health and environmental risks. 
 
Cause: The authorities of the Tennessee Valley failed to 
act before the spill occurred, although they had actually 
known about the leaks at the coal plant for a decade. 

 

 
14 
 

 
24 May 2006, USA. The first documentary on 

Global Warming raised public awareness of climate 
change, with the Arctic ice melting and the glaciers 
vanishing before our eyes. This, an inconvenient 
truth, is increasing dramatic climate change on Earth, 
which is predicted to be catastrophic. 

 
http://news.bbc.co.uk/2/hi/science/nature/5348692.s
tm 
 

 
Origin: Revealed information shocked the whole world, 
when scientists warned the world that it may already be 
too late to save the ice melting and glaciers, which will 
increase the sea level and destroy low-altitude regions. 
 
Cause: An organized criminal group hacked scientific 
content of emails, which reported that human carbon 
emissions are causing the least problems for climate 
change.  
 
 

 

 
15 
 

 
28 June 1976, the first scientific warning of ozone 

destruction was circulated, which confirmed how 
human-generated chlorofluorocarbons were causing 
harm to the Earth’s protective ozone layer, relating it 
to many harmful diseases caused by UV-B rays. 
Research has shown that the Earth will experience a 
potential environmental disaster.  

 
http://www.estis.net/sites/nou-
nepal/default.asp?site=nou-
nepal&page_id=871269BB-B443-4494-8AFC-
DE183725204F 

 
Origin: Information about drastic environmental 
changes was released for the public awareness, warning 
them about the expected climate effects and biological 
effects, to which it was too late to react. 
 
Cause: Various human-produced substances including 
chlorofluorocarbons (CFCs) and methyl bromide 
caused a huge depletion in ozone as a result of lacking 
scientific proof that could verify the damage. 
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Financial Failures 
 

No. 

 

Empirical Situation 

 

Origin and Cause of Situation 

(Open Coding) 

 

 
16 
 

 
21 November 2010, Ireland. An official statement 

by the Finance Minister of Ireland said that the 
country is in need of a financial bailout, seeking a 
rescue from European Union and the International 
Monetary Fund. 

 
http://www.businessinsider.com/ireland-will-seek-a-
bailout-2010-11 
 

 
Origin: Economic misconduct led the country to 
experience an unprecedented bailout, because the 
political and economic structures had not been able to 
deal adequately with the situation, causing many 
problems related to loss of confidence in the capability 
of their institutions.  
 
Cause: Ireland experienced uncertainty in its political 
and economic processes related to misappropriation of 
the nation’s budget that was mostly related to banking 
institutions across the region. 

 

 
17 

 
2 May 2010, Greece. Eurozone has approved the 

bailout for Greece, which experienced a huge 
financial deficit in the previous three years, 
especially in its prime industries: tourism and 
shipping. Greece was asked to create new plans for 
major austerity cuts.  
 
http://news.bbc.co.uk/2/hi/8656649.stm 
 

 
Origin: Economic instability in Greece resulted in 
misappropriating state-owned financial resources, 
making the country experience very tough economic 
problems that led to a bailout. 
 
Cause: Plagued by fraud and misappropriation of 
budgets, Greece’s economy exceeded its gross domestic 
product, which worsened its budget deficit. 

 

 
18 

 
14 April 2010, Iceland. The Eyjafjallajökull 

volcano eruption caused enormous airspace 
disruption mainly across Europe. The chaos lasted 
for several weeks, which created a financial 
breakdown for many commercial flights. 
  
http://www.mirror.co.uk/news/top-
stories/2010/04/20/was-closure-of-airspace-due-to-
volcano-ash-cloud-really-necessary-115875-
22197909/ 
 

 
Origin: Information related to the volcano eruption was 
too late to react to. This caused panic across Europe. 
People were stranded and financially weakened. 
Commercial flight agencies, especially the small ones, 
were bankrupted.  
 
Cause: Airspace officials failed to act fast in proving the 
ash cloud was not causing serious damage to 
aeroplanes so they could open the airspace which 
remained closed for several weeks, opening and closing 
in different parts across Europe. 

 

 
19 

 

 
18 January 2010, Japan. Asia’s biggest air 

carrier, Japan Airlines, filed for bankruptcy 
protection after it was valued for less than the price 
of a jumbo jet. This led to delisting of its shares from 
the Tokyo Stock Exchange. 
 
http://news.bbc.co.uk/2/hi/8466997.stm 
 

 
Origin: The carrier’s difficulty understanding the 
market changes with the global economic downturn 
during 2010, with passenger numbers falling 
drastically, led the carrier to fail in controlling its costs 
properly. 
 
Cause: Misappropriation of budget due to lack of risk 
awareness drove JAL to bankruptcy. The carrier’s 
financial troubles were caused by mishandling crucial 
information by JAL executives who failed to understand 
the trouble. 

 

 
20 
 

 
11 December 2008, USA. – The largest investor 

fraud of the Ponzi Schema ever committed by 
Bernard Madoff. He is known as the orchestrator of a 

 
Origin: Fraudulent information was circulated through 
investors that were not aware of what was going on in 
the situation, until the collapse of the Ponzi scheme 
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massive, long-running Ponzi schema. Madoff’s 
largest financial investor fraud led thousands of 
people to become victims of the loss of billions of 
dollars. A large number of the assets were dedicated 
to securities and health care. 
 
http://www.livescience.com/history/081216-bad-
madoff-ponzi.html 
 

which was confirmed to have misappropriated a huge 
amount of investments, including fabricated gains that 
registered around $65 billion. 
 
Cause: For almost two decades the fraud that had been 
allegedly committed by Madoff was hidden and 
manipulated in a mysterious way. 

 
21 
 

 
15 September 2008, USA. With false promises of 

capital security, one of the world’s oldest investment 
banks with over $600 billion in assets collapsed – the 
Lehman Brothers bankruptcy. Investors had 
deposited money and the bank had given credits to 
others for collateral. The situation worsened after the 
uncertainty related to miscalculations came too late. 
 
http://www.dailyfinance.com/story/investing/lehman
-report-the-business-decisions-that-brought-
lehman-down/19398397/ 
 

 
Origin: Information had been kept secretly from 
citizens, who lost millions of dollars due to fraud 
committed on investment and were devastated 
financially, with no securities or returns. This led to a 
global financial earthquake. 
 
Cause: The executive and management members were 
not aware of miscalculations related to mortgage 
securities. At the time measurements were perceived 
correctly, it was too late to react and the collapse 
occurred. 

 

 
22 
 

 
12 February 2001, USA. With its accounting 

practices violated, Enron lost $65.5 billion in assets, 
recorded as one of the largest bankruptcies in US 
history. Enron was a fast-growing energy trading 
company that provided financial resources, access to 
physical commodities and market knowledge. With 
mismanagement and fraud, Enron’s proposal to 
merge with Dynergy collapsed, leading the company 
to bankruptcy, firing approx. 22,000 employees and 
announcing a loss of their assets with a drop in the 
stock price to less than a dollar. 
 
http://news.bbc.co.uk/2/hi/business/1688550.stm 
 

 
Origin: As a result of massive fraudulent conduct the 
Enron bankruptcy occurred, which increased the 
unemployment rate and cause the loss of millions of 
dollars that was unforeseen. The event had severe 
consequences in the region. 
 
Cause: Abused financial information allowed the 
executives to hide billions of dollars in debt. The 
executives misled the high-risk accounting practices 
purposely. 

 

 

Health Failures 
 

No. 

 

Empirical Situation 

 

Origin and Cause of Situation 

(Open Coding) 

 

 
23 

 
8 November 2010, Haiti. The first case of the 

cholera outbreak in Haiti was confirmed and 
continued to spread without control, eventually 
killing 1800 people. The disease evolved as a result 
of an earthquake earlier the same year that killed 
hundreds of thousands. The cholera outbreak came as 
a result of tens of thousands of people who lived in 
crowded tents with poor sanitation and little access to 

 
Origin: The disease started to become epidemic, as the 
right information was not given to people who were 
living in crowded places. Moreover, the situation 
became worse after the outbreak, because people were 
poorly educated about sanitation practices.  
 
Cause: The aid failed to arrive on time after the 
devastation of the earthquake, which led the cholera to 
spread quickly as people were homeless, living in 
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clean drinking water. 
 
http://www.bbc.co.uk/news/world-latin-america-
11608551 
 

 

crowded places. Only 40% of the whole population had 
access to basic health care and health-related 
information. 

 

 
24 

 
13 February 2009, USA. Peanut Corporation of 

America (PCA) filed for bankruptcy after it was 
discovered that it was the source of massive 
salmonella outbreak that killed 9 people and caused 
more than 600 to fall seriously ill. The infection was 
a result of serious sanitation issue that had followed 
PCA since 1980. Moreover, the food was also 
exposed to insecticides.  
 
http://articles.cnn.com/2009-02-
13/us/peanuts.bankrupt_1_peanut-corp-national-
salmonella-outbreak-peanut-processing?_s=PM:US 

 

 
Origin: Bacteria found in the company’s peanut-
processing plant was investigated after hundreds of 
salmonella cases had been reported in hospitals around 
USA. In fact, many of the former employees after the 
bankruptcy reported seeing a rat wandering over the 
peanut area. 
 
Cause: Later investigations found that the executives of 
the company tried to hide information related to their 
serious problems with sanitary issues that went on for 
many years. 

 

 
25 

 

 
April 16, 2009, Worldwide. Swine flu influenza 

was declared as a pandemic in April 2009, mainly 
spreading person-to-person and requiring treatment 
with the antiviral medication “Tamiflu”, the most 
effective known treatment. It is produced by 
Hoffmann–La Roche. The virus killed more than 18 
thousand people in less than a year.  
 
http://www.reuters.com/article/idUSTRE69P5DX20
101026 

 

 
Origin: Fraudulent information led many civilians to 
fear a deadly virus that caused drastic changes in social 
interactions and private life. Indeed, the virus is 
believed to have been produced by one of the world’s 
gigantic pharmaceutical industries. 
 
Cause: The swine flu influenza virus was declared a 
pandemic; although there was no accurate evidence that 
swine flu was spreading through pork to people as 
investigated by public health officials in the US. 

 

 
26 

 

 
16 July 2008, China. Nearly 53,000 children in 

China got sick from contaminated milk; 4 died. A 
bad formula on milk powder with added industrial 
chemical melamine caused acute kidney failure. 
Aftershock: investigators identified 22 companies 
who used the same chemical! (source: BBC, CNN, 
CNBC). 

 
http://www.msnbc.msn.com/id/26827110/ns/health

-food_safety/ 

 
Origin: Adulteration of milk products, using melamine, 
had been done intentionally for the benefit of private-
owned companies. Such information was hidden from 
people, who experienced one of the largest food safety 
frauds.  
 
Cause: More than 21 companies were contaminating 
powder milk, aware of the risks, but it was thought that 
the dosage of chemicals was very low and would not be 
noticed. 

 

 
27 

 
5 December 2007, Sweden. One of the largest 

Swedish grocery stores with more than 1400 stores in 
Sweden was involved in a scandal that resulted in 
food safety problems. At least four stores had re-
packed out-of-date ground meat that could cause the 
spread of deadly viruses around the country. Video 
footage was released from four stores showing the 
employees that repacked the meat. This situation 
caused ICA a 50% drop in sales and loss of trust 
from the nation. 

 
Origin: Employees of four ICA supermarkets across 
Sweden were intentionally repacking out-of-date meat, 
with permission from the store managers. This was an 
illegal action that happened as a drive to increase sales 
at the end of the year, by putting the repacked meat on 
sale. 
 
Cause: Four store managers and their employees were 
conscious of what was going on, but failed to stop the 
illegal action, which could have been very serious for 
the whole population. 
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http://www.thelocal.se/9319/20071206/ 

 
 
28 

 

 
2003–2005 UNAIDS Initiative. AIDS project to 

“treat 3 of 5 infected people with life-saving drugs”, 
failed as the centrally planned programme was not 
even approved by member states involved in the 
project, until six months after the announcement. The 
project lost millions of dollars. 

 
http://www.medscape.com/viewarticle/530941 

 
Origin: Uncertain circumstances that developed during 
the project “3 by 5” initiative failed to meet their 
proposal. After the project finished, more than 3 million 
people died worldwide, although it was believed that the 
project could have prevented at least two million of 
these deaths. 
 
Cause: Failure in accurate planning of the project was 
led by misconduct and poor coordination. 

 

 

Political Scandals 
 

No. 

 

Empirical Situation 

 

Origin and Cause of Situation 

(Open Coding) 

 

 
29 

 

 
December 2006, Wikileaks International. The 

founder of Wikileaks, Julian Assange, was placed on 
Interpol’s most wanted list, as US authorities 
intensified efforts to stop the activities of the 
whistleblower organization’s leak of classified US 
diplomatic cables. Wikileaks had already posted 
thousands of classified documents that had never 
been shown for public view before, concerning the 
wars in Iraq and Afghanistan, the North and South 
Korea situation, the US–Russia relations and much 
more.  
 
http://www.thenation.com/article/156755/wikileaks-
vs-empire 
 

 
Origin: Wikileaks published around 1.2 million 
documents online from anonymous sources and leaks. 
Interpol has listed the founder of Wikileaks as an abuser 
of information who stole highly classified documents. 
 
Cause:  The abuse of information to condemns political 
and economic behaviour while infringing the right of 
privacy is not acceptable. However, according to 
Wikileaks, which us a non-profit organization, 
anonymous users publish the documents, while Assange 
only serves as the director of the company that allows 
those documents to become public. 

 

 
30 

 
8 May 2009 UK. A major political scandal 

evolved around the expenses claimed by Members of 
the United Kingdom Parliament over many years. 
The Daily Telegraph was the first to leak details of 
MPs’ expenses. The list revealed the misuse of 
taxpayer money by MPs, and after the incident came 
to light they promised to repay the money. The 
scandal resulted in a number of resignations, 
sackings and public apologies. 
 
http://www.telegraph.co.uk/news/newstopics/mps-
expenses/5297606/MPs-expenses-Full-list-of-MPs-
investigated-by-the-Telegraph.html 

 

 
Origin: Authorities considered the leak as unlawfully 
intrusive, but the Daily Telegraph revealed important 
information that shocked and angered the whole nation. 
The Information Tribunal, in accordance with the 
Freedom of Information Act, considered the leak lawful.  
 
Cause: Serious abuses by MPs became one of the 
biggest political scandals in the UK. Members of 
Parliament abuse the nation’s money intentionally, 
thinking that censored documents would be the only 
information available. 

 

 
31 

 
3 January 2006, USA. The once-powerful K-

 
Origin: An extensive corruption scheme was built up, in 
which Abramoff arranged for payments of thousands of 
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Street lobbyist, Jack Abramoff, pleaded guilty to 
federal charges of conspiracy, tax evasion and mail 
fraud, agreeing to cooperate with prosecutors 
investigating influence peddling that threatened 
powerful members of the U.S. Congress. Many 
Republicans, including then White House political 
adviser Karl Rove, attributed the Republican 
congressional midterm defeat to the Abramoff and 
Mark Foley scandals.  
 
http://www.washingtonpost.com/wp-
dyn/content/article/2006/01/03/AR2006010300474.h
tml 
 

dollars in internet gambling.  
 
Cause: Fraud and conspiracy counts were investigated 
and brought to justice after the corruption caused 
damage across the US nation. 

 
32 

 

 
11 August 2006, China. The Communist Party 

Head of Shanghai, Chen Liangyu, and many other 
officials were dismissed after misusing pension funds 
amounting to almost 10 billion yuans and diverting 
them into real estate and private railroad investments. 
 
http://www.bloomberg.com/apps/news?pid=newsarc
hive&sid=aaeLULijz2e0 
 

 
Origin: Chen, known as Shanghai’s Communist Party 
Secretary, was involved in a serious violation of public 
pension funds for personal benefits, allegedly taking 
bribes and misappropriating as much as $404 million. 
 
Cause: No control over the situation and the 
information related to appropriating social welfare 
funds, which made illegal profits for Chen’s relatives 
and some private entities. 

 

 
33 

 

 
1978–1982 Propaganda Due (P2), Italy. P2 was a 

secret Masonic lodge, which hosted elite members 
from Italy’s media, military business and political 
arenas, including Italian Prime Minister Silvio 
Berlusconi. Accused of being a “shadow 
government”, P2 was charged with a number of 
crimes and wrongdoings including the country-wide 
bribery scandal Tangentopoli, the fall of the Banco 
Ambrosiano, the murders of Mino Pecorelli, a 
journalist, and Roberto Calvi, a banker. 
 
http://www.time.com/time/magazine/article/0,9171,9
22552-1,00.html 
 

 
Origin: Information from the P2 secret organization has 
been an illegal act since 1947 due to misusing 
information for organization’s benefits. It was 
discovered after a range of espionage activities had 
taken place across Italy. 
 
Cause: The scandal was not known until rumours finally 
made one of the Masonic lodges lift the secrecy kept by 
100 participants.  

 

 
34 

 

 

 
1948–1991, South Africa. The racial segregation 

enforced by the National Party government in South 
Africa between 1948 and 1991, known as apartheid, 
under which the rights of the majority “non-white” 
inhabitants of South Africa were deficient and 
minority rule by white people was maintained. 
 
http://www.bbc.co.uk/archive/apartheid/ 

 
Origin: Apartheid is one of the greatest crimes ever 
committed that violated basic human rights. Unjust and 
racist segregation was an inhuman act. For decades 
important information was only made available for the 
benefit of the oppressing racial group in South Africa.  
 
Cause: Apartheid, known as one of the world’s worst 
organized crime, was a hidden agenda that proposed 
racial segregation for the African people. 
 

 

 

Conflict Situations 
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Empirical Situation 
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(Open Coding) 

 
35 

 

 
20 March 2003, Iraq. The US Iraqi invasion led 

to more than 1 million deaths, the majority civilians. 
The initial mission started as a threat against Iraqi 
leader Saddam Hussein, whose regime’s alleged 
possession of weapons of mass destruction posed an 
imminent threat to the West. 
 
http://www.spiegel.de/international/world/0,1518,73
2984,00.html 
 

 

 
Origin: Information was censored and misinterpreted 
by US authorities, leading to a death toll of more than 1 
million people. After many years of invasion no evidence 
was not found that Iraq possessed weapons of mass 
destruction. 
 
Cause: The US under President George W. Bush 
invaded Iraq also to take the wealth of the country, such 
as oil. However, it was never declared that the US 
invaded Iraq to misappropriate its wealth.  
 

 

 
36 

 

 
February 2003, Darfur. The start of the war in 

Darfur as a self-defence mission initiated by the 
Sudan Liberation Army and Justice and Equality 
Movement, who attacked the government, accused 
them of oppression against Africans in favour of 
Arabs. This war registered some 2.7 million people 
that fled their homes during the conflict, and the UN 
says that more than 300,000 died.  

 
http://www.sudantribune.com/Genocide-in-Darfur-
How-the-Horror,11445 

 

 
Origin: For many years information had been kept 
secret intentionally from the Sudanese population. The 
genocide began with a civil war against the government, 
who segregated the black Africans in favour of Arabs. 
 
Cause: The political and economic marginalization of 
the black Africans was a segregationist movement 
controlled by the government that still continues to 
systematically destroy African tribes. 

 

 
37 

 

 
11 September 2001, USA. Four passengers 

hijacked airliners for a suicidal attack coordinated by 
al-Qaeda. Two of the planes were intentionally 
crashed into Twin Towers, the World Trade Center in 
New York City, killing 2973 people as a result of a 
cold war between terrorists of Al-Qaeda and the 
United States. 

 
http://news.bbc.co.uk/2/hi/in_depth/americas/2006/
11_september_five_years_on/default.stm 
 

 
Origin: The attacks happened unexpectedly and there 
was no warning that a terrorist attack was being 
organized against US. 
 
Cause: The 9/11 al-Qaeda attacks are incomprehensible 
acts. It is believed that the attacks were intentionally 
conducted to start a major divide in societies that 
practise different religions.  

 

 

Engineering and Technological Failures 
 

No. 

 

Empirical Situation 

 

Origin and Cause of Situation 

(Open Coding) 

 

 
38 
 

 
4 November 2010, Singapore. Qantas Airways 

grounded one of their Airbus A380 airplanes in 
Singapore, after an explosion of one of their engines 
occurred in mid air. The incident was unexpected as 
the Airbus A380 is considered the future of aviation 

 
Origin: The incident happened unexpectedly due to 
engineering and design issues related to the 
manufacturer of the engines. 
 
Cause: The engine failure was related to a specific 
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and one of the safest passenger aeroplanes. 
 
http://www.guardian.co.uk/world/2010/nov/05/qant
as-a380-engine-failure 
  

component in the turbine area. The serious 
manufacturing fault was unforeseen until it was 
identified after the incident.  

 
39 

 
1 June 2009, Brazil. An airbus A330-200 carrying 

228 passengers disappeared from the radar and soon 
after was discovered with a total of 228 fatalities. 
The circumstances around the unrecovered black-box 
are devastating, since the truth is hidden in the depths 
of the Atlantic. The last information received was 30 
automatic signals warning of electrical problems. 
 
http://www.theonion.com/articles/investigators-
determine-air-france-disaster-caused,2749/ 
 

 
Origin: The tragedy happened because of an unforeseen 
plane crash. It is suggested that the aeroplane dropped 
suddenly from 30,000 feet and crashed in the Atlantic 
Ocean at extremely high speed. 
 
Cause: Many investigations made suggestions as to 
what might have happened that day, while the black-box 
holding the information about the truth of the crash 
remains hidden in the Atlantic. 

 

 
40 
 

 
19 September 2008, Franco-Swiss Border. The 

Hadron Collider built in CERN (the European 
Organisation for Nuclear Research) near Geneva was 
shut off as an incident occurred before its launch with 
a serious failure in the system, which was probably 
caused by a faulty connection between magnets, 
according to CERN engineers.  
 
http://www.nytimes.com/2009/08/04/science/space/0
4collide.html 
 

 
Origin: Miscalculated information, caused by basic 
errors in mathematical calculations, which severely 
damaged the Hadron Collider, a £2 billion project, 
delaying it until some re-engineering procedures 
brought it back to its regular working condition.  
 
Cause: The errors were caused by miscalculations in 
the hardware. As a result thousands of wrong electrical 
connections shut down the Hadron Collider temporarily. 
 

 

 
41 
 

 
19 January 2005, USA. The failure of the project 

Virtual Case File abandoned by the United States 
Federal Bureau of Investigation (FBI), due to 
systems failures of redundant data, missing reliable 
blueprint and a poor software engineering 
architectural design, including code bloat. The 
project lost an approximate amount of $100 million. 

 
http://www.washingtonpost.com/wp-
dyn/content/article/2006/08/17/AR2006081701485.h
tml 

 

 
Origin: Lack of competence in the field of management 
and their technical expertise for developing software 
systems caused the project failure of Virtual Case File, 
which was supposed to automate the FBI’s paper-based 
work and also to share vital investigated information, 
replacing old and obsolete information. 
 
Cause: The management team was not coordinated and 
as a result authorities ignored the serious problems that 
developed during the project, until it was found that the 
error rate in the filing system made the project fail 
entirely. 

 

 
42 
 

 
1 February 2003, USA. – The Columbia disaster, 

as the Space Shuttle exploded during re-entry into 
Earth’s atmosphere, when a piece of foam insulation, 
“the size of a small briefcase”, broke off from the 
Space Shuttle’s external tank, causing the death of all 
crew members and a financial NASA breakdown. 
 
http://www.nasa.gov/centers/kennedy/shuttleoperati
ons/orbiters/orbiterscol.html 
 

 
Origin: NASA managers believed the shuttle had no 
anomalies in its outer cover, although some engineers 
who suspected damage to the shuttle announced that the 
information was critical. 
 
Cause: In planning the risk management, NASA 
management failed to recognize the engineering 
concerns. 
 

 

 
43 
 

 
4 June 1996, France. The destruction of Ariane 5 

 
Origin: Engineers determined the cause of failure after 
the destruction, when the Inertial Reference System of 
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flight 501 on 4 June, when the spacecraft, after just 
37 seconds’ flight, automatically switched the signal 
to the self-destruct system, due to an error in the 
computer software that was inherited from earlier 
missions of ArianeSpace. 

 
http://www.wired.com/software/coolapps/news/2005
/11/69355?currentPage=all 
 

the flight control operation ceased to function and 
switched to self-destruction mode. 
 
Cause: The computer software of Ariane 5 flight 501 
had critical errors. There was no reliability in the safety 
system related to high-risk profiles of the Ariane 
spacecraft. 

 
44 
 

 
28 January 1986, USA. The Space Shuttle 

Challenger broke apart in 76 seconds while on its 
way to a space mission, causing the death of seven 
crew members and the loss of billions of dollars. The 
cause was the damaged O-ring of the boosters, with a 
start on a very cold day, which was not predicted 
correctly. 

 
http://space.about.com/cs/challenger/a/challenger.h
tm 
 

 
Origin: The explosion occurred as a result of a leak in 
one of two solid rocket boosters that ignited the main 
liquid fuel tank. 
 
Cause: NASA and Morton Thiokol, the two joint 
organizations involved in launching the space shuttle, 
defined the problems found as acceptable flight risk. The 
information shared by these two organizations was 
hidden, and thus was never discussed outside their 
reporting channels. 

 

 
45 
 

 
1985-1987, Canada. The failure of the Therac-25 

of the radiation therapy machine, which caused the 
deaths of a dozen people who suffered from overdose 
of radiation, as a result of mismanagement in the 
software control system that was not planned 
according to the software engineering standards. 

 
http://courses.cs.vt.edu/cs3604/lib/Therac_25/Thera
c_1.html 

 
Origin: Lack of information in the specifications, formal 
testing procedures and misconduct in identifying bugs 
caused malfunctioning in the software system, which 
increased the radiation spectra to an overdose on 
patients that eventually killed a dozen. 
 
Cause: The quality assurance manager was unaware of 
the reuse of Therac-6 design features or modules, which 
may explain some of the problematic aspects of the 
Therac-25 software. 

 

 

Nuclear and Chemical Disasters 
 

No. 

 

Empirical Situation 

 

Origin and Cause of Situation 

(Open Coding) 

 

 
46 

 
9 August 2004, Japan. The Explosion at Mihama 

Nuclear Power Plant killed 5 workers and injured 
dozens more as a result of a maintenance routine that 
triggered the reactor to cause the accident because of 
a bursting steam pipe in the non-radioactive part of 
the reactor.  

 
http://news.bbc.co.uk/2/hi/science/nature/5165736.s
tm 

 
Origin: The safety factors that were not taken seriously 
caused the accident to occur unexpectedly. In fact, in 27 
years of operation the 56 cm diameter pipe had not been 
checked for corrosion even once. 
 
Cause: The organization’s regulations did not explicitly 
require checking the secondary cooling cycle steam 
pipes of nuclear power stations, due to unawareness of 
how devastating the damage could be. 

 

 
47 

 
16 February 2002, USA. Severe corrosion of 

control rod forced a 24-month outage of Davis-Besse 

 
Origin: The company failed to ensure that plant safety 
issues received appropriate attention; and the Nuclear 
Regulatory Commission failed to integrate available 
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Table 2. A presentation of fifty selected empirical cases. 
 

reactor. The plant staff discovered that the reactor 
coolant had leaked from cracked control rod drive 
mechanisms over an area roughly the size of a 
football.  

 
http://www.nrc.gov/reading-rm/doc-collections/fact-
sheets/fs-davis-besse-improv.html 
 

information in assessing Davis-Besse’s safety 
performance. 
 
Cause: The nuclear industry failed to adequately 
review, assess, and follow up on relevant operating 
experience at other nuclear power plants. 

 
48 

 

 
26 April 1986, Ukraine. The nuclear reactor 

accident, registered at the Chernobyl Nuclear Power 
Plant in Ukraine, is the worst nuclear power plant 
disaster, which resulted in a severe emission of 
radioactivity that killed 30 people from direct 
radiation exposure. However, more than 4000 people 
died from aftershock consequences, mostly caused by 
cancer. 

 
http://www.world-
nuclear.org/info/chernobyl/inf07.html 

 
Origin: The accident occurred during an experiment 
that did not follow the proposed plan. It resulted in 
steam explosion and fires released at least 5% of the 
radioactive reactor core into the atmosphere. 
 
Cause: The Chernobyl disaster was a result of a flawed 
reactor design that was operated with incompetent and 
inadequately trained personnel.  

 

 
49 

 

 
3 December 1984, India. Bhopal, the world’s 

biggest industrial disaster, released more than 40 
tonnes of methyl isocyanate gas. More than half a 
million people were exposed to the gas and around 
3500 died immediately. The company was involved 
in the worst industrial accident in history and tried to 
escape from legal liability. 

 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1142
333/ 
 

 
Origin: Civilians were unaware of any problems related 
to toxic leaks that Bhopal was facing. The Indian 
population experienced one of the deadliest disasters of 
their lives and their environment, which continued into 
the following years with post-traumatic consequences. 
 
Cause: The government was aware of safety problems 
related to Bhopal, but was reluctant to make the 
situation public, due to economic effects that the 
situation would cause. 

 

 
50 

 

 
6 August 1945, Japan. The atomic bomb “the 

little boy” was released on 6 August on Hiroshima by 
a B-32 bomber. Some 70,000 people died as a result 
of the initial blast, heat, and radiation effects. Since 
then, Beta radiation has changed human DNA with 
spontaneous mutations, causing cancer, deformations 
and a high rate of mortality. 

 
http://www.cfo.doe.gov/me70/manhattan/hiroshima.
htm 

 
Origin: Secret information led citizens to experience the 
deadliest nuclear blast in history. The aftermath was 
predictable, although the survivors did not receive any 
estimation about the consequences. 
 
Cause: The release of the bomb was an unexpected 
terror experienced by civilians on the ground at 
Hiroshima, and it took many years to recover from it. 
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Main Identified Codes 
 

Codes, Concepts represented in Sub-Categories 
 

Categories 
Core 

Category 

 
Open  

Coding 

 
Axial  

Coding 

 
Selective 
Coding 

Substantive Code: violation 
Substantive Code: critical time 
Substantive Code: failure 
Substantive Code: unaware 
Substantive Code: intentionally 
Substantive Code: hidden 
Substantive Code: altered 
Substantive Code: forbidden 
Substantive Code: fraud 
Substantive Code: incompetent 
Substantive Code: miscalculation 
Substantive Code: misconduct 
Substantive Code: inefficient 
 
Theoretical Code: Social/individual  
Theoretical Code: Technological 
Theoretical Code: Legal 
Theoretical Code: Political 
Theoretical Code: Economic 

 
Concept: unavailable 
Concept: omitted 
Concept: incomplete 
Concept: inefficient 
Concept: misappropriation 
Concept: hindered 
Concept: abuse 
Concept: inattentive 
Concept: refusal 
Concept: misinterpretation 
Concept: vague 
Concept: unnecessary 
Concept: unforeseen 
Concept: misleading 
Concept: disregarded 
Concept: underestimate 
Concept: insignificant 

Substantive Codes: Critical time; unaware,  
misconduct; failure; intentionally; violation 
Theoretical Codes: Technological; 
 Social/Individual;  
Political; Economic; Legal 
Concepts: Unavailable; omitted 
Sub-Category: 
Information is nonexistent 
 

 
 
 
 
 

 
 
 
 

 
Category 

Information 
Lack 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Core 
Category 

Information 
Inadequacy 

 

Codes: Altered; intentionally; critical time; 
unaware;  
failure; hidden; violation 
Theoretical Codes: Political;  
Legal; Technological;  
Social/Individual 
Concepts: Incomplete; inefficient 
Sub-Category: 
Information is insufficient 
 
Codes: Violation; forbidden; intentionally; fraud 
Theoretical Codes: Social/Individual; Political;  
Economic; Legal 
Concepts: Misappropriation; hindered; abuse 
Sub-Category: 
Information is censored 
 
Codes: Forbidden; hidden; incompetent;  
critical time; violation; failure 
Theoretical Codes: Political;  
Legal; Technological; Social/Individual 
Concepts: Refusal; inattentive 
Sub-Category: 
Information is undelivered 
 
Codes: Unaware; altered; intentionally; fraud 
Theoretical Codes: 
Concepts: Vague; misinterpretation 
Sub-Category:  
Information is ambiguous 
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Codes: Unaware; incompetent; intentionally; 
inefficient 
Theoretical Codes: Political;  
Legal; Social/Individual 
Concepts: Unnecessary; unforeseen 
Sub-Category: 
Information is redundant 

 
 

 
 
 

Category 
Information 

Overflow 
Codes: Miscalculation; inefficient; fraud; 
violation 
Theoretical Codes: Legal;  
Technological; Social/Individual; Economic 
Concepts: Misleading; disregarded 
Sub-Category: 
Information is irrelevant 
Codes: Intentionally; incompetent; unaware;  
miscalculation 
Theoretical Codes: Political;  
Technological; Social/Individual 
Concepts: Insignificant; underestimate 
Sub-Category: 
Information is undervalued  

Table 3. An overview of Open Coding and Axial Coding 
 

 
Figure 1. The application of grounded theory based on coding procedures (Open coding, Axial coding 
and Selective coding) - the development of the core category Information Inadequacy. 

Information is 
insufficient

Information is 
censored

Information is 
ambiguous

Information is 
redundant

Information Lack Information Overflow

Information is 
undelivered

Information is 
undervalued 

Information is 
nonexistent

Information is 
irrelevant

Unavailable; 
Omitted

Refusal;
Inattentive

Misleading;
Disregarded

Insignificant;
Underestimate

Incomplete; 
Inefficient

Misappropriation;
Hindered;

Abuse
Misinterpretation;

Vague

Unnecessary;
Unforeseen

Information Inadequacy

Concepts

Sub-categories

Categories

Core Category

Substantive 
Codes

misconduct inefficient
incompetent

intentionallyunaware failure

miscalculation critical time altered

forbidden

hidden

violation

fraud

Theoretical 
Codes social/individual 

problems
intentional

manipulation

technological problem
technical

malfunction
legal problems

unethical
exploitation

political problems
intentional 

misinformation economic problems
economic fraud
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Figure 2. A semantic representation of analysis derived from grounded theory with Open coding, Axial coding and 
Selective coding) - the development of the core category Information Inadequacy. 
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