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Abstract

Different studies in the context of information systems and information technologies (IS/IT) sup-
port the idea that these resources may contribute to develop competitive advantages and to im-
prove organizational performance. To accomplish such benefits, IS/IT resources must be com-
bined with some other organizational elements. Although the necessary relationships are recog-
nized in literature, integration of IS/IT resources and other organizational elements have not been
theoretically developed. Based on the resource-based view of the firm, this paper proposes an
integrated view of what we call “resources and capabilities associated to IS/IT”. Our approach is
focused on all organizational resources and capabilities (within and without IS/IT area) that are
related or are necessary to efficient and effective IS/IT development and utilization.
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Introduction

Information systems and information technologies (IS/IT) have usually been regarded as techno-

logical resources. As such, they are supposed to be backed by other elements, namely organiza-

tional resources and capabilities, to actually provide significant contribution, especially at the

strategic level. Though recognizing the necessary relation among both factors, specialized litera-

ture analyzes their interactions in a non integrated fashion, while presenting them as linkages be-
tween two separate domains.
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Integrative View of IS/IT

Accordingly, the objective of this research is to identify a feasible conceptual integration among
factors usually identified as related to organizational IS/IT resources and capabilities and other
firm’s resources and capabilities. This combination should enable us to formulate a definition and
to propose a classification of the integrated elements.

Methodological Approach

(i)  Review the literature related to IS/IT, using an overall approach based on the Theory of
Resources and Capabilities.

(ii)) Perform an identification and analysis of concepts and characteristics associated to re-
sources and capabilities in the IS/IT area, in order to advance a conceptual development.

(iii) Carry out an identification and analysis of the various resources and capabilities related to
IS/IT so as to bring about a classification of them.

Organizational Resources and Capabilities

During the last decade, studies on organizational strategic development have paid special atten-
tion to the available resources and capabilities (Barney, 2002; Bharadwaj, 2000; Bhatt, 2000;
Dreyer & Gronhaug, 2004; Grant, 1996; Medina, 1998; Ventura, 1996). These elements have
been considered as essential assets that enable organizations to attain competitive advantages and
influence organizational performance.

Resources and capabilities analysis attempts to explain why companies in the same sector, which
face the same competitive environment, often have different results (competitive advantages, per-
formance, profitability). The answer provided is that differences are attributable to the resources
and capabilities each organization possesses (Bhatt, 2000; Fernandez, Montes, & Vazquez, 1997,
Navas & Guerras, 1998; Ventura, 1996).

Various authors have proposed what should be understood as resources (for instance, Amit &
Schoemaker, 1993; Bhatt, 2000; Wernerfelt, 1984) and what they consider a capability (for ex-
ample, Amit & Schoemaker, 1993; Barney, 2002; Bhatt, 2000; Grant, 1996). However, based on
what previous authors have contributed, this research has devised its own definition about what is
understood by resources and capabilities. Our approach attempts to encompass two essential as-
pects: (i) the strong relationship among both concepts; and (ii) the distinction among both con-
cepts, namely:

We consider resources “the group of tangible and intangible elements or factors an organization
possesses and are available to be utilized according to existing firm’s capabilities that enable their
best exploitation”. As capabilities we understand “the group of elements or factors, intangible in
nature, that are available for the organization, which enable utilization of existing resources to
achieve the desired results”

The definitions above have pursued to highlight the salient fact that although an organization
needs resources to execute its functions, they are not actually valuable if those capabilities that
enable their adequate exploitation are not available. In this regard, we can argue that capabilities
lay in a higher level than resources.

Resources and Capabilities in
IS/IT Organizational Context

Within the ample variety of resources and capabilities available in an organization we find those
related to IS/IT. Literature in the specific context of IS/IT has extensively treated the relationships
between these systems and organizational performance or competitive advantages. This topic has
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generated increasing interest (Bergeron, Raymond & Rivard, 2001; Devaraj & Kohli, 2003; Tip-
pins & Sohi, 2003).

In literature it is also possible to find several authors that refer to resources and capabilities re-
lated to IS/IT (Bharadwaj, 2000; Dehning & Stratopoulos, 2003; Peppard & Ward, 2004; Teo &
Ranganathan, 2003). Bharadwaj (2000), for instance, talks about “IT resources” as the physical
IT infrastructure, IT human resources (including IT technical and managerial skills) and IT based
intangible resources (such as knowledge assets). She also defines “IT capabilities™ as the ability
to mobilize and deploy IT based resources in combination with other resources and capabilities.

Definition Proposal for Resources and Capabilities
Associated with IS/IT

Earlier research underlines that, in order to accomplish and sustain increased performance, re-
sources and capabilities related to IS/IT must be combined with other kinds of resources and ca-
pabilities (Bharadwaj, 2000; Teo & Ranganathan, 2003), specifically, organizational, human and
business resources and capabilities. Therefore, we argue that resources and capabilities directly
related to IS/IT must be backed by other organizational resources and capabilities if superior per-
formance is to be attained. This second group of resources and capabilities becomes, then, what
we have termed resources and capabilities indirectly related to IS/IT.

Consequently, resources and capabilities directly related to IS/IT combined with resources
and capabilities indirectly related to IS/IT, integrate what we have called in this research re-
sources and capabilities associated with IS/IT.

Proposed definitions are described with more details in the following paragraphs:

i. Resources directly related to IS/IT: array of available tangible and intangible elements or
factors directly related to the acquisition, processing, distribution and utilization of infor-
mation. These elements may be utilized in accordance with the capabilities associated to
IS/IT that the focal entity possesses. These resources are those located within the IS/IT or-
ganizational area. This array comprises:

e Physical IS/IT infrastructure (computers, communications technology, technical plat-
forms, networks).

e IS/IT financial resources.
e Proprietary IS/IT technology (patent and copyright protected).
e IS/IT application and utilization experience.

e Organizational resources in the IS/IT area that may facilitate the design, development
and exploitation of IS/IT. Some examples of these resources are a culture that under-
stands technology as a supportive factor of business; fluent relations with users; close
relations with external agents related to IS/IT (these might include, suppliers and/or
clients related to IS/IT, and/or other organizations with which interactions are held
through IS/IT); a flexible organizational structure; good reputation of IS/IT depart-
ment within the organization.

e IS/IT human resources, which include IS/IT managerial staff (this incorporates both
IS/IT and business knowledge and experience) and IS/IT personnel (this consists of
IS/IT knowledge, experience, training, specialized skills). It also encompasses other
aspects such as loyalty; motivation; commitment; technical abilities; and adaptation,
communication and relationship development capabilities of both management and
staff.
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ii.

iii.

iv.

632

Capabilities directly related to IS/IT: array of available intangible elements or factors
directly related to the acquisition, processing, distribution and utilization of information.
These elements enable an adequate development, deployment and utilization of resources
directly related to IS/IT to achieve the desired results. These capabilities are those located
within the IS/IT organizational area. This array comprises:

e Technical abilities to develop and utilize IS/IT.
e Abilities to identify available opportunities for technology application.

e Skills necessary to understand the business and to visualize the way it can be sup-
ported through IS/IT.

e IS/IT managerial abilities to conceive, develop and exploit IS/IT to support organiza-
tional activities and operations.

e Ability to develop, within the IS/IT area, organizational resources that may facilitate
the conception, development and utilization of IS/IT within the organization.

Resources indirectly related to IS/IT: array of available tangible and intangible elements
or factors that support adequate development, deployment and utilization of resources and
capabilities directly related IS/IT. These elements may be utilized in accordance with the
capabilities associated to IS/IT that the focal entity possesses. These resources are those lo-
cated outside IS/IT organizational area. This array comprises:

¢ Financial resources allocated to functional areas so that they provide support to IS/IT
utilization (for instance, IS/IT personnel training budget). These resources are not in-
side IS/IT area.

e Organizational resources outside IS/IT area, which may facilitate the conception, de-
velopment and exploitation of IS/IT within the organization. These factors include an
IS/IT friendly culture (change friendly culture); close relations with external agents
related to IS/IT (these might include, suppliers and/or clients related to IS/IT, and
other organizations with which interactions are held through IS/IT); a flexible organ-
izational structure; good reputation of the organization as a whole due to its efficient
and constructive utilization of IS/IT.

e Human resources outside IS/IT area, which include managerial staff (this incorpo-
rates both IS/IT experience and level of support towards IS/IT) and organizational
personnel (this consists of IS/IT knowledge, experience, training and skills). It also
encompasses other aspects such as loyalty; motivation; commitment; specialized
abilities; and adaptation, communication and relationship development capabilities of
both management and staff.

Capabilities indirectly related to IS/IT: array of available intangible elements or factors
that support adequate development, deployment and utilization of resources and capabilities
directly related to IS/IT as well as resources indirectly related to IS/IT. All of these ele-
ments enable the achievement of the desired results. Capabilities indirectly related to IS/IT
are located outside IS/IT organizational area. This array comprises:

e Technical abilities to utilize IS/IT (those of IS/IT users).
e Abilities to identify available opportunities for technology application.

e Skills necessary to understand the business and to visualize the way it can be sup-
ported through IS/IT.
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e Managerial abilities outside IS/IT area to conceive, develop and exploit IS/IT to sup-
port organizational activities and operations.

e Ability to develop, outside the IS/IT area, organizational resources that may facilitate
the conception, development and utilization of IS/IT within the organization.

v.  Resources associated to IS/IT: array of resources directly related to IS/IT and resources
indirectly related to IS/IT.

vi. Capabilities associated to IS/IT: array of capabilities directly related to IS/IT as well as
capabilities indirectly related to IS/IT.

Consequently, we argue that resources and capabilities associated to IS/IT are those that enable
efficient development, deployment and utilization of organizational IS/IT, which, in turn, should
become a supporting tool to accomplish and sustain improved organizational performance.

A graphic representation of resources and capabilities associated to IS/IT, composed of resources
and capabilities directly and indirectly related to IS/IT, is provided in Figure 1.

7~ ~ Organizational

/7 N resources and
/7 N\ / capabilities
Resources and associated to
/ capabilities ISAT
/ directly related \

to IS/IT

Organizational Human
resources and resources and
capabilities capabilities
indirectly related indirectly related
to IS/IT to IS/IT

-~ Human
resources and
capabilities

Organizational\
resources and
capabilities

Figure 1: Conformation of resources and capabilities associated to IS/IT.

Classification Proposal for Resources and Capabilities
Associated with IS/IT

Classifying resources and capabilities associated to IS/IT in two separated categorizations is a
rather complex task, mainly for the following reasons:

e Many authors treat both elements as only one concept and develop a general classification
(e.g. Bharadwaj, 2000; Ross, Beath & Goodhue, 1996).

e  Other researchers perform an analysis of IS/IT capabilities, but then they incorporate ele-
ments usually considered as resources in their classification (e.g. Bharadwaj, Sambamurthy
& Zmud, 1998; Ross, Beath & Goodhue, 1996)
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¢ Some other authors perform an analysis of IS/IT resources, but then they incorporate ele-
ments normally considered as capabilities in their classification (Melville, Kraemer, &
Gurbaxani, 2004; Teo & Ranganathan, 2003; Bharadwaj, 2000; Wade & Hulland, 2004)

e Terminology used by authors is also widely varied: IT capabilities, IT assets, IT abilities,
IT based resources, among others (Ross, Beath & Goodhue, 1996)

Nevertheless, existing classifications of IS/IT resources and capabilities may be used as founda-
tions to develop a more specific categorization. Accordingly, in order to develop our classifica-
tion of resources and capabilities associated to IS/IT, we have considered the contributions of
several authors on the topic, for example: Dehning & Stratopoulos (2003), Mata, Fuerst & Barney
(1995), Teo & Ranganathan (2003), Bharadwaj (2000), Wade & Hulland (2004), Melville,
Kraemer & Gurbaxani (2004), among others.

After analyzing the ideas presented in each article we have identified the resources and abilities
that may be related to the arguments advocated by each author. Such analysis enabled us to for-
mulate our first and most general classification. Regarding resource categories we have identified,
these comprise human resources, technological resources, organizational resources (structure,
policies, rules and practices, culture), and financial resources. With respect to abilities, these per-
tain to three different domains: technical context, managerial context and organizational context.
Therefore, the identified resources and abilities provide the basis for both classifications we pro-
pose: one for resources associated to [S/IT and another one for capabilities associated to IS/IT.

Classification Proposal for Resources Associated with IS/IT

Based on previous classifications presented in literature and on the categorization proposed by
Guerras & Navas (1998), we have devised the classification of resources associated to IS/IT that
we propose in Figure 2.

Resources associated
to IS/IT
Tangible resources Intangible resources
associated to IS/IT associated to IS/IT
Physical resources as- Financial resources Human resources Non human resources
sociated to IS/IT associated to IS/IT associated to IS/IT associated to IS/IT
Technological Organizational
resources resources

associated to IS/IT associated to IS/IT

Figure 2: Classification of resources associated to IS/IT.

Source: Authors, based on resource classification proposed by Navas & Guerras (1998)

In Tables 1 and 2 we describe the resources we have classified in Figure 2. We have arranged one
table for tangible resources and another for intangible resources.
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Table 1: Description of tangible resources associated with IS/IT

GENERAL

CLASSIFICATION TYPE

Physical Includes all physical infrastructure related to IS/IT, Such as computers, communica-
tion technologies, technical platforms, networks, facilities, and others.

Financial Refers to financial resources that enable development and deployment of IS/IT. It
encompasses financial resources allocated IS/IT area as well as funding allocated to
other functional areas (for instance, budget to support IS/IT utilization, human re-
source training outside IS/IT area).

Table 2: Description of intangible resources associated with IS/IT

GENERAL SUB-
CLASSIFI- CLASSIFI- TYPE
CATION CATION

Refers to human resources somehow related to IS/IT, namely:

e [S/IT human resources, which include IS/IT managerial staff (this incorpo-
rates both IS/IT and business knowledge and experience) and IS/IT person-
nel (this consists of IS/IT knowledge, experience, training, specialized

Human skills).

Resources e Human resources outside IS/IT area, which include managerial staff (this
incorporates both IS/IT experience and level of support towards IS/IT) and
organizational personnel (this consists of IS/IT knowledge, experience,
training and skills).

Other aspects considered for both groups include loyalty; motivation; commit-
ment; specialized abilities; and adaptation, communication and relationship
development capabilities of both management and staff.

Includes proprietary IS/IT technology (patent and copyright protected), IS/IT

Technological N .
utilization experience.

Refers to organizational resources that are necessary to develop and success-
fully utilize IS/IT. They may reside within and outside IS/IT area:

® Organizational resources in IS/IT area that may facilitate design, develop-
ment and exploitation of IS/IT. Some examples of these resources are a cul-
ture that understands technology as a supportive factor of business; fluent
relations with users; close relations with external agents related to IS/IT
(these might include, suppliers and/or clients related to IS/IT, and/or other
Resources organizations with which interactions are held through IS/IT); a flexible or-
ganizational structure; good reputation of IS/IT department within the or-
ganization.

Non human

Organizational

® Organizational resources outside IS/IT area, which may facilitate the con-
ception, development and exploitation of IS/IT within the organization.
These factors include an IS/IT friendly culture (change friendly culture);
close relations with external agents related to IS/IT (these might include,
suppliers and/or clients related to IS/IT, and other organizations with which
interactions are held through IS/IT); a flexible organizational structure;
good reputation of the organization as a whole due to its efficient and con-
structive utilization of IS/IT.
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Classification Proposal for Capabilities Associated with IS/IT

As we pointed out, based on arguments presented in previous research, we have identified the
abilities related to three different domains: technical context, managerial context and organiza-
tional context. These domains provide the basis for our classification structure. They actually give
rise to each of the types of capabilities associated to IS/IT we propose. Specifically, the categories
are, technical capabilities associated to IS/IT, managerial capabilities associated to IS/IT and or-
ganizational capabilities associated to IS/IT. All of these capabilities are represented in Figure 3
and are also described in Table 3.

v

Capabilities associated to
IS/AIT

v v

Technical capabilities Managerial capabilities Organizational capabilities
associated to IS/IT associated to IS/IT associated to IS/IT

Figure 3: Classification of capabilities associated to IS/IT.

Table 3: Description of capabilities associated to IS/IT

CAPABILITIES
ASSOCIATED
TO IS/IT

DESCRIPTION

Technical
capabilities asso-
ciated to IS/IT

They include organizational technical abilities to successfully develop IS/IT (organizational unit

responsible for IS/IT) and utilize IS/IT (the whole organization). It comprises the following capa-

bilities:

e Ability to properly apply knowledge and experience for developing, exploiting (IS/IT per-
sonnel) and utilizing (all members of the organization) IS/IT.

e  Ability to identify available opportunities for new technology application.

e Abilities to develop appropriate IS to support activities and operations at all organizational
areas and levels. These systems must fulfill organizational needs.

e Abilities to develop proper IT infrastructure (computers, networks, processing architectures),
which fulfills organizational needs.

e [S/IT abilities to redesign processes.

e Abilities to improve and innovate on existing IS/IT.

e Abilities to implement, within IS/IT personnel, procedures that enable life-long learning in
technological and organizational topics.

Managerial capa-
bilities associated
to IS/IT

This category comprises organizational managerial abilities (within and outside IS/IT area; but
most importantly within it) to conceive, develop and exploit IS/IT functions that successfully
support organizational activities and operations. It includes the following capabilities:

e Ability to develop adequate alignment among IS/IT and the firm’s mission and objectives.

e Ability to identify, prioritize, plan, and manage IS/IT projects, according to institutional
needs.

e Ability to identify, plan, develop, allocate, coordinate and manage IS/IT resources.

e Ability to gain support from other members of the organization for development and utiliza-
tion of IS/IT.

e Ability to develop appropriate consciousness about organizational mission and objectives
among [S/IT managers.

e Ability to demonstrate high management support and commitment towards IS/IT.

e Ability to anticipate future organizational IS/IT needs (functional managers and inter-
nal/external agents) derived from the firm’s mission and objectives.

e IS/IT managers’ ability to understand and evaluate IS/IT related needs of managers and
agents in other functions or areas, according to the organizational mission and objectives.
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Table 3 (continued).

This category refers to the firm’s abilities to develop (within and outside IS/IT area) organizational
aspects that facilitate successful conception, development, and exploitation of IS/IT. It includes the
following capabilities:

e [S/IT personnel ability to conceive, develop and exploit a culture that supports understanding
of technology as an essential tool to accomplishing institutional mission and objectives.
Organizational |e  Ability to conceive, develop and exploit an IS/IT friendly culture (change friendly culture)
capabilities as- among users.
sociated to IS/IT | e  Ability to conceive, develop and exploit smooth relations and fluent communication, coopera-
tion and coordination among people related to IS/IT development and utilization (specialized
personnel and users).
e Ability to conceive, develop and exploit good relations with external agents by means of
IS/IT.
e Ability to conceive, develop and exploit good relations within the organization by means of
IS/IT.

Conclusions

IS/IT evolution has increased organizational impact of these resources and capabilities. Hence, it
has become increasingly relevant to define and conceptually develop the relations among those
element traditionally associated to the IS/IT context and those commonly linked to other organ-
izational domains. In this regard, the perspective we propose in this paper may be helpful to ana-
lyze the relations among IS/IT elements and other contextual resources and capabilities. A better
understanding in this respect may, in turn, improve organizational members participation and col-
laboration in joint development and efficient utilization of IS/IT for accomplishing organizational
objectives.

Resources and capabilities are two “complementary” groups of elements. Our definition of “re-
sources and capabilities associated to IS/IT” explicitly reflects this complementarity, which un-
equivocally illustrates this close relationship.

Analysis of organizational resources and capabilities in general and resources and capabilities
associated to IS/IT in particular, offers a rich research context. In this respect, this paper proposes
an integrative starting point, which can undoubtedly be further analyzed and discussed in future
research.
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