
Association for Information Systems
AIS Electronic Library (AISeL)

ECIS 2005 Proceedings European Conference on Information Systems
(ECIS)

2005

The Impact of IT on Competitive Advantage
Heinz-Theo Wagner
eFinance Lab, heinz-theo.wagner@ggs.de

Tim Weitzel
Johann Wolfgang Goethe Universitat Frankfurt am Main, tweitzel@wiwi.uni-frankfurt.de

Follow this and additional works at: http://aisel.aisnet.org/ecis2005

This material is brought to you by the European Conference on Information Systems (ECIS) at AIS Electronic Library (AISeL). It has been accepted
for inclusion in ECIS 2005 Proceedings by an authorized administrator of AIS Electronic Library (AISeL). For more information, please contact
elibrary@aisnet.org.

Recommended Citation
Wagner, Heinz-Theo and Weitzel, Tim, "The Impact of IT on Competitive Advantage" (2005). ECIS 2005 Proceedings. 141.
http://aisel.aisnet.org/ecis2005/141

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by AIS Electronic Library (AISeL)

https://core.ac.uk/display/301367003?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://aisel.aisnet.org?utm_source=aisel.aisnet.org%2Fecis2005%2F141&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/ecis2005?utm_source=aisel.aisnet.org%2Fecis2005%2F141&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/ecis?utm_source=aisel.aisnet.org%2Fecis2005%2F141&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/ecis?utm_source=aisel.aisnet.org%2Fecis2005%2F141&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/ecis2005?utm_source=aisel.aisnet.org%2Fecis2005%2F141&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/ecis2005/141?utm_source=aisel.aisnet.org%2Fecis2005%2F141&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:elibrary@aisnet.org%3E


THE IMPACT OF IT ON COMPETITIVE ADVANTAGE:  
A MICROECONOMIC APPROACH  

TO MAKING THE RESOURCE-BASED VIEW EXPLICIT 
 
Wagner, Heinz-Theo, Goethe-University, E-Finance Lab, Mertonstr. 17, 60052 Frankfurt am 

Main, Germany, hwagner@wiwi.uni-frankfurt.de 

Weitzel, Tim, Goethe-University, Institute of Information Systems, Mertonstr. 17, 60052 
Frankfurt am Main, Germany, tweitzel@wiwi.uni-frankfurt.de 

 

Abstract 

How can an organization establish an efficient IS resource? Over the years, the resource-based view 
(RBV) has provided important insights into the value creation by IT. Unfortunately, large parts of the 
literature suffer from broad and ambiguous constructs that are problematic to validate and difficult to 
concretely apply. Furthermore, the transmission from IT resources on one side to competitive advan-
tage on the other is not yet sufficiently understood. Goal of this paper is to clarify some of the often 
used constructs and build a framework for the transmission from the endowment with resources to the 
achievement of competitive advantage. 

In this paper, we aim to contribute to this research strand in two ways. First, a model incorporating 
many isolated findings from the RBV is developed. Reflecting the need for a process view as proposed 
by large parts of the alignment and strategic management literature, this is integrated into a single 
process framework of analysis. Second, by augmenting a microeconomic production function incorpo-
rating organizational routines the transmission from IT resource to better business process perform-
ance is explicated, allowing simultaneous parameter sensitivity analysis and contributing to making 
the RBV applicable and open for empirical research.  

Keywords: Resource-based View, Capabilities, Routine, Production Function. 



 

1 INTRODUCTION 

Information systems are crucial in many industries. IT is used to deliver services, create products, co-
ordinate activities along the value chain and form the foundation of strategic alliances. But despite its 
key role as ubiquitous enabler, there is still a virulent lack of frameworks to both explain the profit 
impact of IT and to guide firms in exploiting the IT resource as a source of sustainable competitive 
advantage (SCA). While on an abstract level findings of the RBV are very instructive, concrete mana-
gerial implications for daily business, organizational structures within a firm, and especially the rela-
tionship between IT and business units are far less clear (Barney et al. 2001, p. 628). In this paper, we 
clarify some basic constructs of the RBV to show the transmission from single resource to potential 
competitive advantage. In order to contribute to making the findings of the resource based literature 
more applicable, the complex and often vague constructs used in the RBV are clarified. Furthermore, 
we advance one step further than most parts of the literature and propose a concrete microeconomic 
model to describe the transformation process within the firm combining IT and business resources. 

Drawing from the literature we incorporate findings from different research strands on the RBV (sec-
tion 2). Based on this, the particular role of the basic concepts capabilities and routines is critically 
discussed (section 3). These are then incorporated into an analytical model (section 4). It turns out that 
analytically modelling the connection between the IT resource and some performance measures helps 
to clarify interdependencies. Furthermore, the explication contributes to making the important findings 
of the RBV and alignment literature more relevant for practical applications (section 5). 

2 LITERATURE REVIEW 

While many studies have found evidence of an effective use of IT resulting in superior performance, 
there are also cases where high investment in IT is not or negatively correlated with performance. 
These inconsistent findings are partly rooted in the incomplete understanding of IT resources and their 
impact on firm performance. Of the many studies trying to relate IT investment and performance, most 
analyze single IT components linking them to organizational performance. Moreover, many contribu-
tions support the importance of aligning IT and business strategies (Broadbent et al. 1993; Henderson 
et al. 1993; Kearns et al. 2001). Still, the actual transformation linking IT to performance is not clearly 
understood (Bharadwaj 2000). In this paper, IT is considered within a business process which is de-
fined as “the specific ordering of work activities across time and space, with a beginning, an end, and 
clearly identified inputs and outputs” (Melville et al. 2004). The rationale is that a firm comprising 
several business processes may excel in some, be average or worse in others leading to some net effect 
at firm level. According to Makadok (2001) resource-based analysis can be separated into two per-
spectives: the resource-picking perspective and the capability-building perspective which are briefly 
described in the following. 

2.1 IT resources under resource-picking perspective 

The resource-picking perspective focuses on the selection of single components and classes of re-
sources to achieve a competitive advantage, for example by use of a particular software system or 
technical IT skills. Therefore, specific resources are investigated and then related to performance. The 
definitions for resources are rather broad, making theory of factor demand or portfolio theories special 
cases of the RBV (Wernerfelt 1984, p. 171). Melville et al. (2004, p. 294f.) partly following Mata et 
al. (1995) specify IT resources as the technological IT resource (IT infrastructure and business appli-
cations) and human IT resource, both consisting of technical and managerial knowledge. According to 
Barney (1991, p. 105 ff.), a resource has to be valuable, rare, non-imitable, and non-substitutable to 
provide the basis for a SCA. 



A resource is of value if it allows a firm to develop strategies that improve efficiency and effective-
ness which means that the firm must be able to exploit opportunities or neutralize threats (Porter 
1985). The second attribute is rarity. When a resource is broadly distributed and available, other firms 
are able to also plan and implement value-creating strategies. Value and rarity are conditions for first-
mover advantages, too. In order to sustain competitive advantage these attributes are not sufficient. 
Other firms may not obtain these resources, but imitate them. A cause for inimitability can be unique 
historical conditions (locations, values and believes, etc.) (Mata et al. 1995, p. 492). Causal ambiguity 
is another cause describing the insufficient understanding of the link between resources and SCA thus 
making it hard to imitate. The fourth attribute of a resource is non-substitutability which means that 
there is no equivalent a competitor can appropriate. A fifth attribute, extending Barney’s set, is immo-
bility. Mobility refers to the possibility to transfer a resource (Dierickx and Cool 1989; Grant 2002, 
Mata et al. 1995). If a resource is mobile other firms can acquire the resource and scarcity rents cannot 
be earned (Peteraf 1993). One example of IT resources in the resource-picking perspective are single 
information systems considered to lead to a competitive advantage for the firms implementing them. 
Mata et al. (1995, p. 488) and Clemons and Row (1991, p. 276) describe some of these systems in de-
tail. WalMart could reduce its inventory costs with the adoption of a purchase/inventory/distribution 
system and General Electric could differentiate its service support by the introduction of an answer 
centre. Also, technical IT skills can be defined as know-how for development and operation of IT ap-
plications (Mata et al. 1995, p. 498, Ross et al. 1996). IT skills enhanced with considerable experience 
e.g. in very large and complex IT projects are rarer and building them up takes time. On the other hand 
these resources, considered as single human beings, are mobile and can be acquired by a competitor 
for example in the form of technical consulting. Managerial IT skills “include management’s ability to 
conceive of, develop, and exploit IT applications to support and enhance other business functions” 
(Mata et al. 1995, p. 498, Ross et al. 1996). Understanding the business needs, working together with 
functional managers to develop a solution, coordinating IT activities in order to support functional 
managers, and anticipating future IT needs are listed, among others, as examples of this sort of skill.  

2.2 IT resources under capability-building perspective 

The capability-building perspective builds upon the availability of valuable resources and examines 
how the productivity of these resources can be enhanced (Makadok 2001). Grant (1991, p. 119f.) 
points out that resources are inputs into the production process but mostly do not create value on their 
own. Resources must work together in order to create organizational capabilities referring to the 
ability to team resources. These capabilities can then implement competitive advantages (Barney 
2001, p. 647). According to Amit and Schoemaker (1993, p. 359) capabilities “refer to a firm’s capac-
ity to deploy resources, usually in combination, using organizational processes, to effect a desired 
end.” Correspondingly, Day (1994) defines capabilities as “complex bundles of skills and accumulated 
knowledge, exercised through organizational processes that enable firms to coordinate activities and 
make use of their assets.” He also provides a scheme to categorize capabilities into three classes com-
mon to all businesses. First, inside-out capabilities respond to market requirements and opportunities 
and tend to be internally focussed (e.g. transformation activities, logistics). Second, the externally ori-
ented outside-in capabilities enable the firm to anticipate requirements and create relationships with 
market participants outside the firm. Third, spanning capabilities integrate the two other categories. 
Examples are new product development and price setting which need the integration of inside-out and 
outside-in capabilities. According to Day capabilities are based on organizational processes which in 
turn can be identified as routines (Nelson and Winter 1982). The effect of IT capabilities was under-
pinned by a study presented by Bharadwaj (2000) finding a superior IT capability associated with sig-
nificantly higher profit ratios. A basic element of organizational capabilities is organizational routines 
referring to “regular and predictable patterns of activity” (Grant 1991, p. 122). The concept of organ-
izational routines “represent the skills of an organization“, and was introduced by Nelson and Winter 
(1982, p. 124, p. 14). Implied in this concept is the motivation and socialization of the members of the 
organization directed to reach the cooperation and commitment of the members leading to smoothly 



functioning routines. As capabilities are based upon the combination of resources, they are generally 
more complex than resources and more difficult to imitate (Grant 1991, p. 124). 

3 DEVELOPMENT OF A CONCEPTUAL FRAMEWORK  

Many models were developed to explain how resources and capabilities can have an effect on the 
achievement of a competitive advantage (Soh and Markus 1995). Some draw a connection between a 
well-designed IT and its use which in turn leads to some effect on performance. Other models describe 
the way from investment in IT via the creation of IT assets to performance. Recently, Melville et al. 
(2004) have provided a model of IT business value generation with a focus on environmental factors 
(trading partners, industry characteristics, and country characteristics). They also point out that im-
pacts of IT occur through intermediate business processes including the interaction with non-IT re-
sources. They combine IT- and business resources into a business process which in turn produces a 
performance parameter. Despite all these singular models, a more complete framework is still lacking 
that considers not only the environment but also the way IT resources are acquired, built into the 
firm’s processes and in turn effect the environment. As can be seen from the literature review, defini-
tions are rather broad, and the connections between constructs seem to be unclear and ambiguous. In 
the following we first clarify the basic term “capability” and in turn the underlying concept of “rou-
tines”. Based on this, a framework is developed showing the value chain within a firm from an RBV 
perspective. 

3.1 Capabilities 

Some definitions regarding capabilities identify them as organizational processes (e.g. Eisenhardt and 
Martin 2000, Wade and Hulland 2004, Ravichandran and Lertwongsatien 2002) while others focus on 
their content and characteristics (e.g. Grant 1991, Barney 2001, Day 1994, Teece at al. 1997). Apart 
from that, these research perspectives use the term “capabilities” as an ensemble of underlying con-
structs. As an example and starting point we take the definition of Amit and Schoemaker (1993, p. 35). 
In their definition capabilities “refer to a firm’s capacity to deploy resources, usually in combination, 
using organizational processes, to effect a desired end” where the desired end can be interpreted as the 
generation of competitive advantage (Barney 2001, p. 647). Eisenhardt and Martin (2000, p. 1107) ex-
tend this somewhat static view by introducing the notion of dynamic capabilities as a means to inte-
grate, reconfigure, add, and release resources. The term ”dynamic” in this respect refers to achieving 
new forms of competitive advantage fitting to changing environments (Teece et al. 1997, p. 515). Ca-
pabilities as described above can be seen as “complex bundles of skills and accumulated knowledge, 
exercised through organizational processes that enable firms to coordinate activities and make use of 
their assets” (Day 1994, p. 38). Capabilities in this sense are built up by information-based firm-
specific processes, developing over time and based on information-exchange through the human capi-
tal of a firm (Amit and Schoemaker 1993, p. 35). A set of specific and identifiable processes are also 
central for the notion of dynamic capabilities (Eisenhardt and Martin 2000, p. 1107). Thus, organiza-
tional processes are central for the creation and activation of capabilities. The term process is often 
used to refer to explicit structures while there are implicit actions as well. Galunic and Rodan (1998) 
call them tacitly-held and explicitly-held routines to address the fact that routines can contain tacit 
knowledge and also explicit knowledge. Accordingly, Ravichandran and Lertwongsatien (2002, p. 
579) identify IS capabilities as the routines within the IS department that enable it to deliver IT ser-
vices to the firm. Correspondingly, routines can be seen as enabler of a learning process leading to 
continuously improving capabilities (Andreu and Ciborra 1996, p. 115). Thus, organizational proc-
esses are central for capabilities – either capabilities are identified with such processes (see Eisenhardt 
and Martin 2000), or they are necessary to build up and activate capabilities (see Amit and Schoe-
maker 1993). Summarizing the discussion above “capabilities” can be differentiated into three compo-
nents common to many studies regarding this subject.  



1. The first component is IT assets or resources which are necessary as a basis to act upon (resource-
picking perspective of the RBV) (Makadok 2001).  

2. The second component is skills and accumulated knowledge necessary to have the ability to de-
ploy resources (Day 1994).  

3. The third component are processes to exchange in-
formation, processes of implicating and explicating 
knowledge which is necessary to activate skills and 
knowledge and to act upon the assets (Amit and 
Schoemaker 1993) which can be identified with the 
term “routines” (Nelson and Winter 1982). 

A capability in the sense of the discussion above is a meta-construct incorporating other concepts used 
in the RBV. In the following we subsume the second component of capabilities under resource (like 
the first) in the sense of the resource-picking perspective (i.e. managerial and technical skills). The 
third component (processes) are elaborated in more detail in the following section using the term “rou-
tines” according to Galunic and Rodan (1998) to point out that also tacit processes are incorporated. 

3.2 Routines 

The concept of routines is an important building block for the concept of capabilities and also a basic 
mechanism for value transformation. “The competitive advantage of firms lies with its managerial and 
organizational processes, shaped by its (specific) asset position, and the paths available to it. By 
managerial and organizational processes we refer to the way things are done in the firm, or what might 
be referred to as its routines, or patterns of current practice and learning” (Teece et al. 1997, p. 518). 
Organizational routines refer to “regular and predictable patterns of activity which are made up of a 
sequence of coordinated actions by individuals” (Grant 1991, p. 122) and “represent the skills of an 
organization“, incorporating tacit knowledge acquired by learning and unconscious coordination as in-
troduced by Nelson and Winter (1982, p. 14 / p. 124, Andreu and Ciborra 1996). As Galunic and Ro-
dan (1998, p. 1199) put it, individuals interacting frequently come to share a common meaning by de-
veloping a common language and symbols improving the exchange of knowledge. An example of rou-
tines at work is a simple practice of Japanese firms called quality circle. It took years to imitate it in 
the U.S. and Europe with similar success. The problem was the needed cooperation and the attitude of 
the employees codified in routines (Grant 1991, p.127).  

Routines as used here are formal and informal processes based on the interaction between human 
agents. By these interactions knowledge is transferred and attitudes are formed which in turn leads not 
only to an adaptation of the knowledge base of a human agent but may also lead to an adaptation of 
behaviour and attitudes. These adaptations can facilitate the information flow. At the same time, 
smoothly functioning routines come at the price of inertia in rapid changing environments since rou-
tines per se are a stable element. In volatile environments, new firms can have an advantage over in-
cumbents through faster learning as they are less committed to routines (Grant 1991) and thus less 
constrained by the organizational system of which they are part (Galunic and Rodan 1998, p. 1199).  

3.3 Developing the framework 

Following Makadok (2001, p. 389) capabilities improve the productivity of other resources of a firm 
which implies that the resources controlled by the firm provide a basis for productivity enhancement. 
The prerequisite is the successful acquisition of valuable resources. Without valuable resources the ba-
sis for the deployment of resources is inferior and a capability has no impact. Thus, there is a need to 
select valuable resources (resource-picking perspective). The first step in the acquisition of valuable 
resources is the selection of factors from factor markets in order to create Ricardian rents which were 
investigated by Barney (1986) and Peteraf (1993). The idea is that firms endowed with superior factors 

IT Capabilities

IT resources Skills/Experience Routines

IT Capabilities

IT resources Skills/Experience Routines

Figure 1. Capabilities 



and resources are better positioned in competition and are able to earn rents (Peteraf, 1993, p. 180). 
Once selected factors are under control of the firm but need not necessarily be added to the resource 
base. According to Teece et al. (1997, p. 516) factors are undifferentiated inputs because they lack a 
firm-specific-component. An example is potentially valuable raw marketing data that is not adapted to 
the firm’s needs. Thus, factors have to be made available to the firm’s processes. The third step is to 
combine resources into a business process. Resource configurations are the basis for competitive ad-
vantage (Eisenhardt and Martin 2000, p. 1106) and form a business process as the place where the 
transformation from inputs to outputs occurs. 

The mechanisms to extract factors from the environment, add them to the resource base, and combine 
them within a business process are organizational processes identified as routines. These routines can 
be categorized using the scheme of Day (1994) into internally oriented routines like transformation 
processes, externally-oriented routines like managing external relationships, and spanning routines 
providing for the link between externally- and internally oriented routines by spanning organizational 
boundaries within a domain (here: IT or business) and across domains like IS/business relationships. 
To interact with the environment and to select factors from factor markets externally-oriented routines 
are needed. To make this usable for the firm spanning processes must be in place to transfer the exter-
nally acquired factors to the resource base. Employing internally-oriented processes the resource base 
is used to find resource configurations to build up business processes which in turn produce outputs 
for the market. The discussed steps and the enabling routines are depicted in figure 2. In order to keep 
this figure simple accumulating and learning processes are indicated with double arrows. For example, 
the combination of resources within a business process leads to new uses and configurations which in 
turn are available within a changed the resource base. This resembles learning processes embedded in 
the routines depicted as block schemes (see Andreu and Ciborra 1996). 

 Environment

EnvironmentIT
Factor market

Se
le

ct
io

n 
of

 
fa

ct
or

s
an

d 
co

nt
ro

l

Resource base

A
dd

 to
re

so
ur

ce
 b

as
e

Resource configuration
in business process context

C
om

bi
ne

 re
so

ur
ce

s

IT
Routines

Externally
oriented

Internally
oriented

spanning

Factor market

Business

Externally
oriented

Internally
oriented

spanning

Factors available 
to the firm

Resource base

Business
Routines Selection of 

factors
and control

Add to
resource base

C
om

bine resources

Cross-
domain-
spanning

Product Market

Factors available 
to the firm

Environment

Environment

Environment

EnvironmentIT
Factor market

Se
le

ct
io

n 
of

 
fa

ct
or

s
an

d 
co

nt
ro

l

Resource base

A
dd

 to
re

so
ur

ce
 b

as
e

Resource configuration
in business process context

C
om

bi
ne

 re
so

ur
ce

s

IT
Routines

Externally
oriented

Internally
oriented

spanning

Externally
oriented

Internally
oriented

spanning

Factor market

Business

Externally
oriented

Internally
oriented

spanning

Externally
oriented

Internally
oriented

spanning

Factors available 
to the firm

Resource base

Business
Routines Selection of 

factors
and control

Add to
resource base

C
om

bine resources

Cross-
domain-
spanning

Product MarketProduct Market

Factors available 
to the firm

 
Figure 2.  RBV framework: complementary IT and business domains 

The discussion above can be applied for either type of resources. Differentiating resources into IT and 
business resources results in the dichotomy often found in IS literature. For example, Melville et al. 
(2004, p. 293) link ”IT Resources” and ”Complementary Organizational Resources” to ”Business 
Processes”. Although intuitively convincing, in some respect the basic idea of complementarity has to 
be further elaborated. According to Milgrom and Roberts (1995, p. 181) complementarity means that 
“the marginal returns to one variable are increasing in the levels of the other variables”. Adopted for 
IT and business, a higher level of IT will lead to an increase of the marginal returns of business activi-



ties. Obviously, this simple relationship does not work if “more IT” is interpreted as more spending. 
Complementarity between IT and business can only be achieved if processes are in place leading to 
alignment. Otherwise, (more) IT will not have a positive effect on business. This finding is supported 
by Devaraj and Kohli (2003) pointing at the importance of the actual usage of IT within the business. 
Correspondingly, Brynjolfsson and Hitt (2003) found that the productivity of computerization is sig-
nificantly enhanced in the long term by complementary investments into organization redesign, for ex-
ample. The detected time lag between investment in IT and a reasonable effect on productivity also 
corresponds with learning processes when implementing IT, changing business processes, etc. (An-
dreu and Ciborra 1996). This effect is consistent with a finding regarding complementarity: increasing 
one variable might not impact output if the complementary variable is not increased at the same time 
(Milgrom and Roberts 1995, p. 182). Adapted to the IT business environment this finding implies that 
it is not sufficient to increase IT resources but also to activate business resources. This gives a link to 
the notion of alignment bringing both domains together in order to achieve a fit (Henderson and 
Venkatraman 1993). Using the scheme of Day (1994) spanning processes like IS/business partnerships 
can be identified as processes working across domains and leading to a fit between the domains. 

The general idea of figure 2 can be depicted as follows: Factors are chosen from the factor market and 
brought into the firm using externally-oriented routines. Available factors are added to the resource 
base employing spanning routines bridging organizational boundaries. Resources are combined within 
a transformation process which is the business process with the help of internally-oriented routines. 
The products and services produced by the business process get exposed at the market. On the market 
profits can be earned in return to superior resource combination within the firm moderated by envi-
ronmental factors (Melville et al. 2004). The market interactions effect the firm’s environment. In turn, 
these effects can be extracted in form of market data, competition reaction, etc. from the environment 
by the externally-oriented routines providing feedback loops. Figure 2 thus depicts a conceptual RBV 
framework comprising the firm and its environment. The next step of extracting insights from concep-
tual work and inserting them explicitly into an analytical model is rare in the literature. In contrast, be-
cause of the valuable insights provided by the RBV which may enhance the explanatory power of ana-
lytical models, we go one step further and propose to explicitly introduce a basic RBV concept (i.e. 
routines) into a microeconomic model. This allows simultaneous parameter sensitivity analyses and 
contributes to making the RBV applicable and more open for empirical research. Building on produc-
tion oriented approaches one part of the conceptual framework which is the transformation process 
will be modelled in the following section. 

4 APPLYING MICROECONOMIC ANALYSIS 

The chain from IT to its impact on process performance as depicted in figure 2 comprises several parts 
including the consideration of the external environment. In order to explicitly model parts of the 
framework we focus on the resource configurations in a business process context and the routines em-
ployed. This is done by building on production oriented approaches and augmenting a production 
function.  

According to Melville et al. (2004, p. 269) “business processes are the activities residing in the black 
box of microeconomic production theory that transform a set of inputs into outputs.” Correspondingly, 
for explaining the transformation from inputs to outputs we focus on a business process context and 
employ a production function. In prior work on studying the IT productivity impact, production func-
tions were used to relate output to several inputs with IT as one of the input factors. In this case, the 
output is an amount of physical units per period of time; IT, and other inputs generating output, are 
measured assuming homogeneous in- and outputs. These approaches were augmented by incorporat-
ing both quality and heterogeneous inputs and outputs into a production function (Mukhopadhyay et 
al. 1997). Different output levels in terms of quality are considered using weights for amounts of out-
put produced at certain quality levels. Different input characteristics are considered by engaging corre-
sponding input factors within the function like fraction of raw material with a given index of quality. 



Furthermore, production functions were amplified by introducing parameters for quality of manage-
ment (Mefford 1986), time trends and innovation shifts (Haynes and Thompson 2000), and lagged 
variables (Brynjolfsson and Hitt 2003), for example. Moreover, especially in the case of service pro-
duction balance sheet measures for output and inputs (e.g. earning assets, liquid assets) were used in-
stead of physical amounts (Haynes and Thompson 2000). 

To examine the transformation process, specific technical interrelationships are mapped to a mathe-
matical interpretation (production function). One of the most often applied production functions is the 
Cobb-Douglas function. Despite its dispersion, the Cobb-Douglas representation was criticized for 
several reasons. One reason is the assumption of an elasticity of substitution of 1 which can be very 
limiting in practice as it has an important effect on the returns and factor shares (Dewan and Min 
1997). This has lead to the development of the CES production function which also has a constant 
elasticity of substitution but allows for values other than 1. Further enhancements are offered by the 
translog and the CES-Translog function (Dewan and Min 1997). Both are more general forms and can 
be reduced to the Cobb-Douglas production function, thus incorporating the latter as a special case. 
Nevertheless, recent studies employed the Cobb-Douglas form because both results were similar to the 
other function types and estimation was easier due to the simple form (Brynjolfsson and Hitt 2003, 
Haynes and Thompson 2000). Therefore, for the purpose of this paper a Cobb-Douglas form is chosen.  
The Cobb-Douglas function represents a neoclassical production function and follows the law of di-
minishing returns and assumes factor divisibility. The output is the mathematical product of a firm-
specific effect (Haynes and Thompson 2000), generally presented as a constant, and several input fac-
tors raised to a power which represents production elasticities. The sum of these elasticities indicates 
the presence of economies of scale. The firm-specific effect codifies statistical noise, exogenous tech-
nical progress, and organizational factors like learning effects (Fandel 1994). Mukhopadhyay et al. 
(1997, p. 1658) state that the experience from their study employing a Cobb-Douglas function “im-
plies that an appreciation of operations management and organizational behaviour is crucial in under-
standing the role of these control variables”.  

In the following we will add the consideration of routines as central concept of the RBV framework. 
The concrete business process employing IT and business resources can be seen as a result of inter-
nally-oriented routines. As discussed before, internally-oriented routines concentrate on the transfor-
mation process and determine the ordering of activities and the mode of resource deployment includ-
ing the learning processes involved. Errors in designing the transformation process may result in se-
vere deficiencies during operations. This can be compared to a software development process from 
which it is known that errors in early phases account for the most severe and costly deficiencies later 
on. Thus, routines are necessary to achieve complementary effects and impact the achievable output 
level. Therefore, from an RBV perspective routines must be recognized when implementing a produc-
tion function. In the following it is shown how routines can be recognized within the firm-specific ef-
fect in the sense of an organizational parameter affecting the level of output.  

Drawing on Wagner and Weitzel (2005) routines are based on interaction between individuals or or-
ganizational units, which can be measured using the strength of tie-argument of Granovetter (1973) 
who developed the strength of a tie as a dichotomous variable that can be either weak or strong at a 
given point of time. The interaction is necessary for knowledge transfer between the units which is a 
prerequisite of cross-domain planning activities. Knowledge to design and develop a complex system 
resides in different organizational units where strong ties provide the channels for the knowledge flow 
and increase the probability of sharing information while enhancing the development of a shared un-
derstanding (Tiwana et al. 2003). Accordingly, strong and weak ties can be deployed with the parame-
ters s and w which are a measure for the interaction between organizational units. These parameters 
can be standardized between 0 and 1. Within the depicted scenario (design of a transformation proc-
ess), more strong ties provide for an increased flow of knowledge. The complexity of such a design as 
a proxy of knowledge complexity can be formalized using the adapted coefficient KQ (Schrott and 
Beimborn 2003). KQ is redefined by dividing the design project at stake, measured by degree of com-
plexity (e.g. budget as a proxy), by all design projects carried out within a certain timeframe. KQ takes 



on values between 0 and 1 with 1 indicating high and 0 no complexity. KQ and the measure of ties are 
now related to successfully accomplish the project (as complex problem) resulting in p as a probability 
to successfully complete a project. In this context, p can also be interpreted as factor of alignment as in 
(Wagner and Weitzel 2005). A KQ of 0 (no problem) delivers the highest possible value for p, which 
is unity for all values of s and w. Therefore, p is independent of the number of ties. A KQ of 1 delivers 
very low functional values for low s, or high w, respectively. Here, the complexity is so high that a 
knowledge transfer with a few strong ties but a lot of weak ties is hardly feasible (Granovetter 1973). 
The higher p the more probable a successful outcome. This depends on the accumulation of know-how 
and the ability to interexchange knowledge between the organizational units involved. Thus, p 
represents the effect of routines in the case of knowledge transfer between organizational units which 
is required in order to leverage IT complementary to business resources. 

Considering this effect within a production function, more output will be produced under a given set 
of input. In microeconomic theory, accumulating effects are also known. The traditional learning 
curve effects refer to the decrease of costs (or increase of output) depending on the amount of units 
produced (Lapre et al. 2000). In our case routines within a given problem context (design of a trans-
formation process) in a previous period determine the output levels of the following period. The prob-
lem context incorporates a learning perspective in that p is high if similar problems occurred in the 
past and the interactions between the organizational units dealing with that context are strong, thus, re-
sembling learning loops (Andreu and Ciborra 1996). A further difference to traditional learning curve 
considerations is that p does not refer to the amount of output produced in the past which is the out-
come of the operative process. Rather, p reflects “problem solving capability” in the planning phase of 
a business process which is identified as a transformation process according to Melville et al. (2004). 
For that reason it seems inappropriate to apply this parameter to the amount of output produced by the 
specific process in the past. Rather an Euler function is employed which is common in microeconomic 
theory when considering technical progress. The production function considering routines and classes 
of inputs can be augmented as follows: 
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αβη , η > 0 and constant; 1≥β , 10 ≤≤ p , 0 ≤ αi < 1 and constant 

with ri = {1,…,l} representing IT resources; ri = {l+1,…,m} labor; and ri = {m+1,…,n} non IT re-
sources being classes of resources following Mukhopadhyay et al. (1997). η represents the traditional 
technical progress and statistical noise. p represents the probability of successfully completing the pro-
ject of designing a transformation process. Parameter β is introduced as a scaling factor because the 
order of magnitude of the described effect cannot be restricted a priori. 

Within a production function the input factors ri and their amounts used can be measured in the sense 
of a proxy (Melville et al. 2004) like transactions per second. Furthermore, inputs can be disaggre-
gated as appropriate because the focus is on a business process level (see Mukhopadhyay et al. 1997) 
considering inputs with different characteristics. This is done by distinguishing between classes of fac-
tors and allowing for several factors within each class. Furthermore, following Mukhopadhyay et al. 
(1997) the output of the production function can be defined incorporating certain quality levels. While 
employing this approach for a postal service the approach can also work within a banking environ-
ment. Let us assume a bank’s credit process, for example. The output of the process can be defined as 
the number of credits of a certain volume within a given period of time. We further assume that the 
time for the successful completion of this process for a specific credit is an appreciated quality pa-
rameter. Then, credits produced faster will receive a higher weight, i.e. the output of the credit process 
increases. If errors occur the process cannot be completed successfully and some activities of the 
credit process must be repeated. The effect will be a reduction of credits per unit of time which means 
less output. In the latter case the affected credit will take longer to complete and get a lower weight 
which in turn results in less output. Thus, errors within the process are also recognized by the cycle 
time. In sum the production function reflects the combination of resources at a business process level 



allowing for a differentiation of input factors considering quality aspects. Furthermore, the basic con-
cept of routines that is elementary in the RBV is introduced affecting the level of achievable output.  

As indicated in this section regarding CES-Translog functions there are limitations according to the 
chosen functional representation. Beside this there are further limitations considering measurement 
problems especially in service production (Haynes and Thompson 2000). 

5 CONCLUSIONS AND FURTHER RESEARCH 

5.1 Summary  

Methodologically, we used a critical discourse of the RBV identifying basic underlying concepts and 
developed a conceptual framework. The framework clarifies elementary constructs of the RBV and 
their interdependencies. Routines were found to be a basic underlying concept in the sense of the RBV 
and necessary to deploy complementary business and IT resources. The RBV argument chain from IT 
factors to SCA depends on smoothly functioning routines between IT and business units and within 
these domains. Interaction between units not only serves to exchange information but also to adapt at-
titudes over time which is important for developing and implementing IT systems appropriate for the 
business requirements. In prior research, routines were handled nearly exclusively within conceptual 
models and examined using case studies. Going one step further than most of the literature we applied 
production theory to map the transformation part of the framework to a production function. Addition-
ally, we contributed to production oriented approaches by explicitly introducing the concept of rou-
tines into a production function using Granovetter’s strength-of-tie argument to formalize routines. 
Thus, the incorporation of quality and of heterogeneous inputs in a traditional production function was 
discussed and the important concept of organizational routines was explicitly considered. This ap-
proach is appropriate as it shows that once clarified the usually quite vague and broad constructs of the 
RBV can be modelled making explicit functional relationships in a comparatively simple form. The 
production function introduced explicates the transformation process using the concept of routines in 
the context of knowledge transfer. To our knowledge the function is the first attempt to explicitly in-
corporate routines in a production function making variables explicit that are considered to be impor-
tant in large parts of the literature. Using the algebraic formulation we can therefore identify condi-
tions of successful routines for IT alignment. 

5.2 Managerial implications 

From a practical point of view, the algebraic function helps to understand the importance of the trans-
formation process from IT to performance. It also indicates that routines are able to increase output 
levels, thus improving the transformation process. Possibly instructive for managers is that quality as-
pects and routines can be modelled explicitly making it manageable exhibiting a main lever of a suc-
cessful transformation process. The proposed model can be used to identify potential for optimization. 
Once a potential is identified one step in the direction of leveraging the capacity of routines is to con-
struct more formalized interaction, which can be helpful for the setup of routines. First steps are regu-
lar meetings, not only at top management level, covering business and IT items. Since obviously this 
is not sufficient, eventually special organizational units have to be created to foster the information 
flow. At the service delivery side of IT another managerial recommendation is to internally create ser-
vice level agreements (SLA). Besides providing the foundation for quality measures of IT services, the 
process of SLA development itself can be a substantial step towards understanding business necessi-
ties and the role of IT and thereby to reduce complexity and mitigate risks.  



5.3 Further research 

The proposed production function will be used as one component in the next step to build a production 
model for financial services with special respect to IT capital and sourcing services. The effect of rou-
tines on the production of services, especially the learning effects, will be analyzed and empirically 
tested using case studies in the financial service industry. First results indicate that indeed routines 
have a positive effect on output level. In this respect, some enhancements are employed and restric-
tions are relaxed. In the actual model restriction of capacity of a single actor (e.g. organizational unit) 
and costs associated with a tie within routines are not considered. The stronger the ties the higher the 
value of p as forecasted by the literature. For the purpose of optimization the next step will be the for-
mulation of a corresponding cost function. Further steps are aimed at applying the model to other con-
texts like esp. the adaptation to a changing environment and the generation of innovation. 
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