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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 i
adequacy as this changes everything in respect to the current conception of the
information society, where technology plays a central role. To this endone pr
vide an initial exforation of opportunities for such a theory: when needed i
formation is not available in human affairs, for any reason. We start veigh di
noses of five existing central theoretical bodies that constitute promisiny ¢
dates to account for instances ofoimhation 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 co
ducted, utilizing grounded theory approach, where fifty cases of information i
adequacy were analysed. This revealed a number of patterns of plausible causes
of information inadequacies in human affairs, which offer a preliminary fsund

tion for a future theory of information inadequacy. This result suggeststhat i
formation inadequacies may be understood as various instances of information
lack and informatioroverflow. These two, in turn, include numerous factors
that cause information inadequacies, ranging from political and culturat stru
tures, through human individuahpabilities, 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 ©ve
load, Information Lack, Information Inadequacy.

Introduction

Some fundamental questions of our contemporary debates are conceimgdewi
nomenahat relate to information problems, predominantly experiemégddifficul-

ties in human, social and industrial affairs. Such are the dramatic sisiafie.g. the
Lehman Brothers bankruptcy in 2008, the tsunami in Indonesia in 2004%&pace
Shuttle Challenger destruction in 1986 or the release of the atomic ipoh#a5.



Situations like these are concerned with decisimking processes and require a
rational behavior to process information related to therh Philosophers, sentists
and industrialists hypothesize about information problemdsigtend to develop tloe
ries or solutions that are partially helpful 2], [8].

Information has a deep impact on personalvelhg, decisiormaking processes,
innovation and productiof¥], [12]. But, the falure to achieve balance between the
surging volumes of information we access (mostfgaied by electronic information)
and its obverse, the information underld2@], allow conceptuating that the info-
mation-related problems are fairly typical. Our everyday experiences maniiest n
merous instances in which infoation is the key that generates various conseguen
es, many of which are expenced as failures and fatalities in human, social and i
dustrial affais. Therefore, in this paper a core phenomenon is explored: the lack of
needed information in human, social and industrial affairs. The lankesfed info-
mation is understood as anmgposition of differentbehavioralaspects of human
agents that implicat how the poduction, the transfer or the use of information is
performed based on intrusive nmers. Although related topics have tackled similar
phenomena for some decades f§6wr], [12], [18], [20] there is little we understand
about it. hdeed, there is no comprehensive understanding that has tackled such a
phenonenon at length.

The objective of this paper is to give an understanding of the phenomenon of the
lack of needed information by developingnadel of why and how the lack of needed
information contributes to unwanted consequences in human, social arsttidhdu
affairs. Empirically, the exploration of this phenomenon is basegraumded theory
approach as originated by Glaser and Strd@4§ but has been further developed by
Orlikowski [19], Sarker et al[22], and Charmapbs].

The paper is organized as follows. First, a literature review on fiveniation e-
havior theories is presented. Then, an overview of grounded theory epfisqan-
vided. Furthermore, the application of grounded theory approach (codingg)roces
and a model derived from data analysis are presented. Finally, the paperogiees s
practical and theoretical implications that may advance studies with doctielack
of needed information and its impact in organizations and societies.

1.1 Dolnformation Behavior Theories Account for Information Inadequacy?

Five theories have been of particular interest to investigate the rpbana in co-
text, selected during a careful literature search on aspects of informagidiowwand
information lack: Social Network Theory; Social Cognitive Theory; Thedrinfor-
mation Asymmetry; Information Theory; and Social Construction of Taokyy
Theory. Conceptually, these fivieelories are examined in terms of their use in deve
oping information behavior theories, which are intended to understand atfonm
practices (information need and seeking, informasieeking behavigrcognitive
information retrieval, etc.). Informatiobehavior theories are well established and
focus on informatiomrelated phenomena, which mostly tend to address humair cogn



tive behavior in relation to using information in its physical or digital forithese
theories represent an interdisciplinary approach that refers to varipestasf n-
formation behavior, and are therefore thought to be useful in addressipgehon-
enon of the lack of needed information. The selection of these five theoriaseid b
on the need tanvestigate their potentials in addressing thenpimenon of the lack of
needed information. Selected theories are based on chimtizgethat profoundly
influence problersolving activities that are specificallpdused on trying to unde
stand human motational states when people are involved in variousrinddion
practices. Below, a short introduction to each of these theisrigiven, in order to
understand their benefits, limitations and implications for themq@imenon of the lack
of needed informadn.

Social Network Theory was first coined by Barnef8]. This theory intends to
speify the role of an individual in a social group. The use of thisrghén infor-
mation behavior theories is based on the idea that human inforntegi@vioris
shapd by and shapes individuals, social networks, situations and contégt® w
information practices take place. This theory is widely usedniherstanding info
mation needs, information construction, and actions based on availfdsleation—
all focusingon information problems that concern individuals in a social grbup.
summary, scial network theory is mainly used in determining the perceptidhef
need for infemation in relation to its availability to satisfy the need of an individual.
Searchindgor an understanding of the lack of needed information, the benefit of this
particular thery is in its focus on “information need”. However, this theory only
partially helps to determine the information needs of an individual inatiasitia-
tions, becase damatic stuations always happen unexpectedly, and therefore the
availability of and the need for information in a particular situation is umtege
when needed for edgy decisions.

Social Cognitive Theory originated from Bandurf2]. This theoryis used to d-
velop information behavior theories to show how individuals operate with-info
mation based on their cognitive activities. It examines how individudlseimfe le-
havior change and developments in social groups, when they are engageetént diff
forms of social experiences by determining the meaning ofrirdtion and its e
change in social interactiof@5]. This theory is interesting for elaborating on human
thought and action in a particular situation. Nevertheless, its limitetiamdestard-
ing the lack of needed information in dramatic situations is thatlyt fmcuses on
individual's behavior in informatioseeking 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 AkerldfL]. This
theory is used to explain the role of asymmetric information in economgatt@ns.

It focuses on humahehavioralaspects when engaged in economic tretitsa, spe-
cifically focusing on “dishonesty” in economic markets. The theory explains how
individualsare prone to influence the inclusion of imperfect information onemic
transations of personal interedtl]. This theory is helpful for undstandinghow the
meaning of information is affected in situations where anivitthal influencesthe

1 [10] p.3 xix



meaning for personal benefit. Yet, in general and in dramatic siteatibere the
meaning of information is rather unexpected and not necessarily influepeswb-
erindividual, this theory can only partially account for indixats’ needs for a déc
sionmakingprocess.

Information Theory has flourished since Shannon’s model of a mathematieal th
ory of communicatiorj23]. This theory is mostly used to understangviinformation
messages can be transmitted in a linear engineering form, using ftiesesgnder
and receiver. Information theory was further developed and usednstriat new
informationbehaviortheories that also focus on humaated infemationmessages.
Among its uses in many engineering disciplines, informati@ony is also useth
communication theory to advance the study of information retrieval pexceshis
theory is steadily advancing, but in practice such advancements stilhremtaaigled
in the field of engineering. In dramatic situations it is ingfical to use awmated
processes for information retrieval where information needs cannot bgsafua
filled by means of technology. This is because the lack of needed informgpiearsa
in diverse situations and contexts, where technology may still be inddeess

The Social Construction of Technology Theory focuses on the development of
technologiesnfluenced by human needs. The most influential scholars that advocate
the social canstruction of technology are Pinch and Bijk2d]. This theory isriter-
eding in that it presents an interplay between social, economic, political rand e
ronmentalfactors in the process of developing technology. Thus, social construction
is charaterized by the needs of individuals that influence innovation and dpvelo
ment of technologyo fulfil human needs. The theory then suggests that the pheno
enon of the lack ofieeded information may be manageable in the future as teehnol
gy devéops at a rapichace, mostly focusing on optimizing information flows for
human needs. However, th8ll remains challenging, considering that in manyasitu
tions technology is not alwayselpful for timely provision of information and imu
certain developments of s#tions.

From the above introduction, it is evident that stldories derive from diffent
disciplines. Their intention is to specify how people need, seekagea give and use
information in different contexts. This suggests that informaiimaviortheories call
for an interdisciplinary approach to investigate the phenomenon of theflagleded
information. This review suggests that although such theories accautitefqle-
nomenonof the lack of needed information, their focus is rather implicit toedir
benefit isonly partial in trying to understand and remedy situations wheredhded
informationis lacking. Analytically, what is addressed with these theoriegtlier the
behaior of humans or machines that produce, transfer and receive infonmas a
chain of eventshy not specifying what really happens with the production ofrinfo
mation, when it happerend how to make sure that timely information can ke pr
duced and transferred moeet the human needs in critical situations.

Communicatiortheory was used from the begingias a guide to understand the
addressed theoretical bodies in terms of three roles: the information $smaiee),
the information mediator, and the information receiver. The analysiseshthat the
addressed theoretitbodies are significant for partial understanding of whppéias
with information at the information receiver (the process of informatiomsunp-



tion), but are weak in accounting for information transfer, and they do mivessl
information production,which is central for understanding the lack of needed-info
mation. An illustratiorof this is given in Figure 1:
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Fig. 1. Informationbehavior theories and their impact on sender(source), mediator and receiver
of information.

Implications of this literature review have led to the understandingthieapte-
nomenorof the lack of needed information remains unexplored and requires thorough
investigationsThus, there is no comprehensive a priori theory to be used foethe d
sign of anempirical investigation. An empirical investigation of various instamdes
informationinadequacy was therefore conducted and is presented in the following.

2 Empirical Investigation: A Grounded Theory Approach

A number of authors have developeddhies that postulate how problems with i
formationin human affairs arise in different circumstang¥k [7], [9], [15]. These
problems may be caused by differémttors, among which are the managetrfec-
tor, the plitical factor or the ethicafactor (e.g[7], [20]). In pratice, information is
consteredas an invaluable asset of three corenpetent orgaizational processes
engagedin communication: (a) information prochion; (b) information exchange;
and (c) informatiomecipient[16].

Communication in organizational processes is often followed by unpEnetest
difficulties that result in failure in successful management of informattated
practices[13], [20]. There is substantial ®lant esearch that investigatgsoblems
with information mirrored in communication try with the focus orinformation
practiced4], [7], [18]. Recent invedgations, especially those of the last twaaltes,
have doamented diferentinformationrelated problems that occur in an ypected
fashion [18]. Theoreticians and practitioners argue that societalfipaliand eonom-
ic movementshave becomemore contagious with information giems than ever
predicted [14]. This paper intends to give an underditag of informationrelated
problems by analyzingdata derived from dramatic s#tions (e.g. natural dasters,
financial failures,etc) and by systematically applying grounded thegugraach in



order to find aranswer that explains how the pheremon of the lack of needed-i
formation arises imumansocial and industrial affairs.

21 A Summary of Selected Empirical Cases

In this study, dat collection and analysis are based on secondary sources. Tle colle
tion resulted in fifty empirical cases. The data analysis is conducted usingagpen
ing, axial coding and selective coding, which are adapted for the purpose daf-this r
search,according ® procedural aspects illustrated by Strauss and C¢adily en-
hanced byOrlikowski [19], Sarker et al.l22] and Charmags].

Fifty empirical cases comprise of different dramatic situations that aetesgIfor
the purpose of emphasizing the phenomenon of the lack of needed inforrividien
concretely, the selected number of situations are grouped as followsalNaisas-
ters(9); Environmental Disasters (6); Financial Failures (7); Health Fail@ed$o-
litical Scandals (6); Conflict Situatisn(3); Engineering and Technological Failures
(8); Nuclearand Chemical Disasters (5). The fifty cases identifiedaaadyzedfur-
ther on withgrounded theory approach. They are categorized in an a priori manner,
solely for thepurpose of facilitating theeader’s understanding of what situations are
taken into consideration.

However, this does not have any influence on the empirical analysis.

3 Data Analysisand Results

Data analysis emerged iteratively, starting with early egreed research, prinigr
lineby-line text analysis, and continued with more strategic selection of ergergi
conceptsand categoriefl9]. The benefit of the iterative processes is thatinitial
phase of exploration followed a flexible path in understanding aldctiog data,
while the later phase of conceptualization followed a more strictly organitkd p
with strategic planning of analysis.

The coding process as formulated by grounded theory approach is employed more
formally in data analysis after all the datavh been collected, selected asfined.

The analyses were based on three types of coding presentethibysSind Corbin
[24], which are: open coding, axial coding, and selective coding.

The initial result of open coding analysis followed with 182esodEach code was

associated with the representative text as derived from the descript@ciotase.

The codes that emerged were needed to give an initial and an informal undiegstan

of what causes the phenomenon of the lack of needed information in human, social
andindustrial affairs.

The actual conceptualization and interpretatibthe phenomenon of the lack of
needed information became clear in the early phase of data analysis. The cbnceptua
izationof fifty cases developed on the basisnélyzingeach case deriving characte
isticsthat could show what causes the lack of needed information. The resulthof s
a conceptualization were mainly dependent on several induced codes thatengre id
fied as recurring in many situations. For instance, codes such as dtigeant” or



“warning system(s)” were crucial for interpreting the phenomenon iregbrithe use
of the majority of codes clearly presented significant similaritiedl itha sitwations,
resulting in an early, yet a crucial interpregatdf the phenomenon in context.

Axial coding continued with constant comparative analysis through datéesC
found in the data became more meaningful when they continued to be merged,
changedand even eliminated. The codes that were merged represegperiai code
used toshow a key input for the purpose of generating categories. The codes that
were changedvere adapted to other similar codes, which may have reduced- redu
dancy. The elirmatedcodes were primarily redundant (it is important to point tha
the categorization igot only interpretive but also the data spoke for the categoriz
tion itself). With axialcoding, the analysis process led, firstly, to refining of the-de
tified codes andnductionof concepts. Of 182 initial codes, 35 codes wergaged
intensively by formulatingone group of concepts (17) and two groups of codds: su
stantive codes (13) and theoreticaldes (5). The concepts (17) were successfully
used for categorization. The theoreticalles (5) were successfully used for presen
ing the main causes that justifiékde identification of (13) substantive codesr-Fu
thermore, the concepts (17) were usednterlink the theoretical codes and suhsta
tive codes by showing strong dependeriggtailed overview of these results ispr
sentel in Figure 2.

The axial coding analysis that acted based on classifications and compardtive ana
ysis resulted in the identification of 8 sufategories. As a result, the comparative
analysisshowed two main differences between the 8 identifiedcsitibgoies. The
differencesresulted in grouping the swdategories by introducing two main axial
categoriesj.e. information lack and information overflow, and their interrelation
with subcategoriesconcepts and codes. Therefore, the classification of 3&sodd
concepts, 13ubstantive codes and 5 theoretical codes) into Satggories and
grouped in twamnain categories is based on the following definitions:

Information Lack

(1) Information is non-existent. — is characterized by failure to communicate i
formation in situations when actions are unforeseen and the responsible body for
trarsmitting information is unaware of such a need, usually due to mismanagement.

(2) Information is insufficient. —is characterized by failure to communicatgime
information as a result of prplanning of circumstances that may cause untedhin
results in a specific situation. Unawareness, mismanagemenifeiculty in under-
standirg represent failure to act in a timely fashion.

(3) Information is censored. — is characterizethy seious violation of infemation.
Such information is usually hindered intentionally, secretly and illedaflfhe pu-
poseof suppressing original information that is intended for the public arichtag
be significanfor their needs. Fraud is onetbe key acts that reflect the censoring of
information.

(4) Information is undelivered. —is characterizedy incompetent acts ofumans,
with a dual outcome. The act is either done intentionally by prohibitingigbeof
informationor the undelivered igirmation is caused by unawareness.



Information Overflow

(5) Information is ambiguous. — is characterized black of control of information.
It is usually accompanied by miscalculations and lack of accurate evidengrighat
leadsimportant decisiofimaking ppcesses.

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

(7) Information is irrelevant. — is characterized bgypes of information that have
no validity and are shared by unknown sources. Such informationrdagepreta-
tions.

(8) Information is undervalued. — is characterized by mismanagement that may
cause misintemgtation of information, possibly by lack of awareness or unaness.

A significant number of codes, both substantive and theoretical, thdtiarately
used in generating the 8 suhtegories have been recurrent within one or more of the
sub-categoriesas presented in Figure 2.

Selective coding is employed as the final step required to generate the cooe categ
ry, ultimately to generate a middiange theory5]. The data analysis hasveloped
the core category by verifying that the phenaoreof the lack of neledinformation
is evident in practical senses. Thus, the core category as a result of dealgsieed
in this study “information inadequacy”. With the core category at hdmgdiim is to
integrate all analysis into one formulats@mprehensive outline that coudrtray the
phenomenon of the lack of needed information in human, sociahdnstiialaffairs.

The analysis performed generated new and interesting results that are fmed to
mulate an explicit meaning of what is chatadzed as “information inadequacy”,
definedas follows: “dramatic situations (many of which happen on a dailig)oidmst
ercounterinformation as the key resource in different situations and cireunoess,
manifest variougonsequences, many of which asgerienced as failures and fatal
ties in humansocial and industrial affairs”.
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Fig. 2. Informationbehavior theories and their impact on sender(source), mediator and receiver
of information.

It is justifiable, as well as moderate, to state thfatrination inadequacy as such is
not taken as seriously as a problem in our current information socidt) istusia-
ly accompanied by unwanted consequences.

4 Conclusion

This study has proposed an initial outline of information inadequacy thalteeé
from the need to understand the phenomenon of the lack of needed information.

The theoretical investigation was initiatediwihe need to identify theoreticaldo
iesthat may clarify what causes this phenomenors $tudy found that theoretica
bodies that implicitly claim to handle this phenomenon, i.e. Informadiiehavior
Theories, cannot account for, explain, or suggest a remedy for the drainations
where there is a lack of needed information. These can only account for a partial,
hencea limited understanding of the phenomenon in context.

A need for empirical investigations thus became crucial, and it triggemeda
plorationsin interpreting what is changing about today’s information accessvhat
remainscritical in global information landscapes (these may vary froomkgolit-
cal, economic or environmental landscapes). The empirical investigaias basd
on aconstructivist grounded theory approach on a collection of fifty ecspicases.

This investigation resulted in the identification of characteristics, patteihsaumses
of howthe needed information fails to reach the intended person at théimghand
place, causing unwanted consequences. The analysis suggested that infermation
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related problemsf that nature mainly appear because of problems that are caused by
information source (sender) and information mediatdnuman or machine. The+
sults of this investigatiolmave developed an initial outline of information inadequacy
that could possiblguide the development of a future theory of information inadequ
cy.
In practice, the proposed outline of informatioadequacy addresses allnmans
who are concerned with information in everyday practices and intend to enhairce t
time by carefully managing information. More importantyformation inaéquacy
can be a diagnosis tool that allows industrialists, technology develepsisnmen-
talistsand others to think for enhancing information communication in the future.
Given the results of the empirical investigation conducted here, the ideigidie
torsportray how hindrances to information provision may be utilized as guédeior
the diagnoss and redesign of information provision processes. In short, this would
imply that each pattern of information inadequacy identified, might be usecdetd d
new andinnovative diagnostic and 4gesign teams that focus on informationnma
agement an@n mae careful planning of information flows that are present amd i
portant in dramatisituations that happen in everyday basis. Such an understanding
may possiblyguide further development of a future theory of information inadequacy
that can beénstrumentain developing more efficient information systems for oigan
zations andocieties for amperational use of information.
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