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Abstract. Our everyday experiences show that the lack of needed information 
in various human affairs may give rise to consequences that we would like to 
avoid – e.g. the 2004 Tsunami in Southeast Asia. However, we still do not have 
a coherent theoretical body that addresses such experiences of information in-
adequacy as this changes everything in respect to the current conception of the 
information society, where technology plays a central role. To this end, we pro-
vide an initial exploration of opportunities for such a theory: when needed in-
formation is not available in human affairs, for any reason. We start with diag-
noses of five existing central theoretical bodies that constitute promising candi-
dates to account for instances of information inadequacy. The results show 
though that these do not offer a comprehensive account for situations where 
needed information is missing. Secondly, an empirical investigation was con-
ducted, utilizing grounded theory approach, where fifty cases of information in-
adequacy were analysed. This revealed a number of patterns of plausible causes 
of information inadequacies in human affairs, which offer a preliminary founda-
tion for a future theory of information inadequacy. This result suggests that in-
formation inadequacies may be understood as various instances of information-
lack and information-overflow. These two, in turn, include numerous factors 
that cause information inadequacies, ranging from political and cultural struc-
tures, through human individual capabilities, and ending with procedural set-
ups and technological artefacts. We advocate that further research should be 
conducted to explore various instances of information inadequacy aimed to the 
formulation of a coherent theory. 
 
Keywords: Information Management, Information Needs, Information Over-
load, Information Lack, Information Inadequacy. 

1 Introduction 

Some fundamental questions of our contemporary debates are concerned with phe-
nomena that relate to information problems, predominantly experienced with difficul-
ties 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. 
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Situations like these are concerned with decision-making processes and require a 
rational behavior to process information related to them [17]. Philosophers, scientists 
and industrialists hypothesize about information problems and intend to develop theo-
ries or solutions that are partially helpful [1, 2], [8].  

Information has a deep impact on personal well-being, decision-making processes, 
innovation and production [7], [12]. But, the failure to achieve balance between the 
surging volumes of information we access (mostly affected by electronic information) 
and its obverse, the information underload [20], allow conceptualizing that the infor-
mation-related problems are fairly typical. Our everyday experiences manifest nu-
merous instances in which information is the key that generates various consequenc-
es, many of which are experienced as failures and fatalities in human, social and in-
dustrial affairs. Therefore, in this paper a core phenomenon is explored: the lack of 
needed information in human, social and industrial affairs. The lack of needed infor-
mation is understood as a composition of different behavioral 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 [6, 7], [12], [18], [20], there is little we understand 
about it. Indeed, there is no comprehensive understanding that has tackled such a 
phenomenon at length.  

The objective of this paper is to give an understanding of the phenomenon of the 
lack of needed information by developing a model of why and how the lack of needed 
information contributes to unwanted consequences in human, social and industrial 
affairs. Empirically, the exploration of this phenomenon is based on grounded theory 
approach as originated by Glaser and Strauss [11], but has been further developed by 
Orlikowski [19], Sarker et al. [22], and Charmaz [5]. 

The paper is organized as follows. First, a literature review on five information be-
havior theories is presented. Then, an overview of grounded theory approach is pro-
vided.  Furthermore, the application of grounded theory approach (coding process) 
and a model derived from data analysis are presented. Finally, the paper gives some 
practical and theoretical implications that may advance studies with focus on the lack 
of needed information and its impact in organizations and societies. 

1.1 Do Information Behavior Theories Account for Information Inadequacy? 

Five theories have been of particular interest to investigate the phenomenon in con-
text, selected during a careful literature search on aspects of information overflow and 
information lack: Social Network Theory; Social Cognitive Theory; Theory of Infor-
mation Asymmetry; Information Theory; and Social Construction of Technology 
Theory. Conceptually, these five theories are examined in terms of their use in devel-
oping information behavior theories, which are intended to understand information 
practices (information need and seeking, information-seeking behavior, cognitive 
information retrieval, etc.). Information behavior theories are well established and 
focus on information-related phenomena, which mostly tend to address human cogni-
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tive behavior in relation to using information in its physical or digital form1. These 
theories represent an interdisciplinary approach that refers to various aspects of in-
formation behavior, and are therefore thought to be useful in addressing the phenom-
enon 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. Selected theories are based on characteristics that profoundly 
influence problem-solving activities that are specifically focused on trying to under-
stand 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 [3]. This theory intends to 
specify the role of an individual in a social group. The use of this theory in infor-
mation behavior theories is based on the idea that human information behavior is 
shaped by and shapes individuals, social networks, situations and contexts where 
information practices take place. This theory is widely used in understanding infor-
mation needs, information 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 situa-
tions, 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 [2]. This theory is used to de-
velop information behavior theories to show how individuals operate with infor-
mation based on their cognitive activities. It examines how individuals influence be-
havior change and developments in social groups, when they are engaged in different 
forms of social experiences by determining the meaning of information and its ex-
change in social interactions [25]. This theory is interesting for elaborating on human 
thought and action in a particular situation. Nevertheless, its limitation for understand-
ing the lack of needed information in dramatic situations is that it only focuses on 
individual’s behavior 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 [1]. This 
theory is used to explain the role of asymmetric information in economic transactions. 
It focuses on human behavioral aspects when engaged in economic transaction, spe-
cifically 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 [1]. This theory is helpful for understanding how the 
meaning of information is affected in situations where an individual influences the 

                                                           
1  [10] p.3 xix 
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meaning for personal benefit. Yet, in general and in dramatic situations where the 
meaning of information is rather unexpected and not necessarily influenced by anoth-
er individual, this theory can only partially account for individuals’ needs for a deci-
sion making process. 

Information Theory has flourished since Shannon’s model of a mathematical the-
ory of communication [23]. 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 behavior 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. This 
theory 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 ful-
filled by means of technology. This is because the lack of needed information appears 
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 [21]. This theory is inter-
esting in that it presents an interplay between social, economic, political and envi-
ronmental factors in the process of developing technology. Thus, social construction 
is characterized by the needs of individuals that influence innovation and develop-
ment of technology to fulfil human needs. The theory then suggests that the phenom-
enon of the lack of needed information may be manageable in the future as technolo-
gy develops at a rapid pace, mostly focusing on optimizing information flows for 
human needs. However, this still remains challenging, considering that in many situa-
tions technology is not always helpful for timely provision of information and in un-
certain developments of situations. 

From the above introduction, it is evident that such theories derive from different 
disciplines. Their intention is to specify how people need, seek, manage, give and use 
information in different contexts. This suggests that information behavior theories call 
for an interdisciplinary approach to investigate the phenomenon of the lack of needed 
information. This review suggests that although such theories account for the phe-
nomenon 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, what is addressed with these theories is rather the 
behavior of humans or machines that produce, transfer and receive information, as a 
chain of events, by not specifying what really happens with the production of infor-
mation, when it happens and how to make sure that timely information can be pro-
duced and transferred to meet the human needs in critical situations. 

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 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 consump-
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tion), but are weak in accounting for information transfer, and they do not address 
information production, which is central for understanding the lack of needed infor-
mation. An illustration of this is given in Figure 1: 

 

 

Fig. 1. Information behavior theories and their impact on sender(source), mediator and receiver 
of information. 

Implications of this literature review have led to the understanding that the phe-
nomenon of the lack of needed information remains unexplored and requires thorough 
investigations. Thus, there is no comprehensive a priori theory to be used for the de-
sign of an empirical investigation. An empirical investigation of various instances of 
information inadequacy was therefore conducted and is presented in the following. 

 

2 Empirical Investigation: A Grounded Theory Approach 

A number of authors have developed theories that postulate how problems with in-
formation in human affairs arise in different circumstances [1], [7], [9], [15]. These 
problems may be caused by different factors, among which are the management fac-
tor, the political factor or the ethical factor (e.g. [7], [20]). In practice, information is 
considered as an invaluable asset of three core competent organizational processes 
engaged in communication: (a) information production; (b) information exchange; 
and (c) information recipient [16]. 

Communication in organizational processes is often followed by unprecedented 
difficulties that result in failure in successful management of information-related 
practices [13], [20]. There is substantial relevant research that investigates problems 
with information mirrored in communication theory with the focus on information 
practices [4], [7], [18]. Recent investigations, especially those of the last two decades, 
have documented different information-related problems that occur in an unexpected 
fashion [18]. Theoreticians and practitioners argue that societal, political and econom-
ic movements have become more contagious with information problems than ever 
predicted [14]. This paper intends to give an understanding of information-related 
problems by analyzing data derived from dramatic situations (e.g. natural disasters, 
financial failures, etc.) and by systematically applying grounded theory approach in 
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order to find an answer that explains how the phenomenon of the lack of needed in-
formation arises in human, social and industrial affairs. 

2.1 A Summary of Selected Empirical Cases 

In this study, data collection and analysis are based on secondary sources. The collec-
tion resulted in fifty empirical cases. The data analysis is conducted using open cod-
ing, axial coding and selective coding, which are adapted for the purpose of this re-
search, according to procedural aspects illustrated by Strauss and Corbin [24], en-
hanced by Orlikowski [19], Sarker et al. [22] and Charmaz [5]. 

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 number of situations are grouped as follows: Natural Disas-
ters (9); Environmental Disasters (6); Financial Failures (7); Health Failures (6); Po-
li tical Scandals (6); Conflict Situations (3); Engineering and Technological Failures 
(8); Nuclear and Chemical Disasters (5). The fifty cases identified are analyzed fur-
ther on with grounded theory approach. They are 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. 

3 Data Analysis and Results 

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 [19]. 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 approach 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 presented by Strauss and Corbin 
[24], which are: open coding, axial coding, and selective coding.  

The initial result of open coding analysis followed with 182 codes. Each code was 
associated with the representative text as derived from the description of each case. 
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. 

The actual conceptualization and interpretation of the phenomenon of the lack of 
needed information became clear in the early phase of data analysis. The conceptual-
ization of fifty cases developed on the basis of analyzing each case deriving character-
istics 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 identi-
fied as recurring in many situations. For instance, codes such as “did not alert” or 
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“warning system(s)” were crucial for interpreting the phenomenon in context. 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. 

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 redun-
dancy. 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 categoriza-
tion itself). With axial coding, the analysis process led, firstly, to refining of the iden-
tified 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: sub-
stantive codes (13) and theoretical codes (5). The concepts (17) were successfully 
used for categorization. The theoretical codes (5) were successfully used for present-
ing the main causes that justified the identification of (13) substantive codes. Fur-
thermore, the concepts (17) were used to interlink the theoretical codes and substan-
tive codes by showing strong dependency. Detailed overview of these results is pre-
sented in Figure 2. 

The axial coding analysis that acted based on classifications and comparative anal-
ysis resulted in the identification of 8 sub-categories. 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. Therefore, 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 in-

formation 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 ontime 
information as a result of pre-planning of circumstances that may cause unwanted 
results in a specific situation. Unawareness, mismanagement and difficulty in under-
standing 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 pur-
pose 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. 
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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 mis-
leads important decision-making processes. 

(6) Information is redundant. – is characterized by duplication or even multiplica-
tion of the same information (repetition of information’s message in synonyms or 
with the same excessive expression) due to lack of control or unawareness. 

(7) Information is irrelevant. – is characterized by types of information that have 
no validity and are shared by unknown sources. Such information holds misinterpreta-
tions. 

(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, as presented in Figure 2. 

Selective coding is employed as the final step required to generate the core catego-
ry, ultimately to generate a middle-range theory [5]. 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 comprehensive outline that could portray the 
phenomenon of the lack of needed information in human, social and industrial affairs.   

The analysis performed generated new and interesting results that are used to for-
mulate an explicit meaning of what is characterized as “information inadequacy”, 
defined 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 fatali-
ties in human, social and industrial affairs”. 
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Fig. 2. Information behavior theories and their impact on sender(source), mediator and receiver 
of information. 

It is justifiable, as well as moderate, to state that information inadequacy as such is 
not taken as seriously as a problem in our current information society, which is usual-
ly accompanied by unwanted consequences. 

4 Conclusion 

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. 

The theoretical investigation was initiated with the need to identify theoretical bod-
ies that may clarify what causes this phenomenon. This study found that theoretical 
bodies that implicitly claim to handle this phenomenon, i.e. Information Behavior 
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. 

A need for empirical investigations thus became crucial, and it triggered new ex-
plorations in interpreting what is changing about today’s information access and what 
remains critical in global information landscapes (these may vary from social, politi-
cal, 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-



10 

related problems of that nature mainly appear because of problems that are caused by 
information source (sender) and information mediator – human or machine. The re-
sults of this investigation have developed an initial outline of information inadequacy 
that could possibly guide the development of a future theory of information inadequa-
cy.  

In practice, the proposed 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, environmen-
talists and others to think for enhancing information communication in the future. 

Given the results of the empirical investigation conducted here, the identified fac-
tors portray how hindrances 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 pattern of information inadequacy identified, might be used to direct 
new and innovative diagnostic and re-design teams that focus on information man-
agement and on more careful planning of information flows that are present and im-
portant in dramatic situations that happen in everyday basis. Such an understanding 
may possibly guide further development of a future theory of information inadequacy 
that can be instrumental in developing more efficient information systems for organi-
zations and societies for an operational use of information. 
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