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Abstract
The relationship between information technology investments and
firm value as an area of inquiry has sustained interest among IS
researchers over the past decade. Based on literature review of published
work at corporate level productivity, researchers have developed three
different approaches in assessing the correlation between IT
implementation and productivity measures. Broadly speaking, the first
two approaches focus on the effects of IT investment on direct,
intermediary, financial and non-financial measures of productivity. None
of these two approaches could positively prove either a direct correlation
or lack of such a relation. The third approach, "complementary"
approach, considers the IT implementation but emphasizes the role of
complementary investments that enhance and complement the IT
implementation. Recently, some studies focus on process approach,
which emphasized on evaluation of impact of information technologies
from process to process capabilities, and from capabilities to
performance.
However, there has been no well-founded empirical research on
process-oriented evaluation of impact of IT simultaneously with
considering complementary investment. The current paper aims to
evaluate the level of impact of IT on organization process and the effect
of these processes on capabilities. Finally, the impact of capability
improvement on performance will be assessed. Results show significant
relation between process influence, capability improvement and
performance upgrading. On the other hand, this research assesses the
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impact of interaction between IT and organizational infrastructure. Data
from 109 distribution companies was gathered in a field survey. The
empirical work indicated constructed measures reliability and validity.
The findings prove the moderating effect of organizational infrastructure
as one of information technology complementary. In addition, by
considering process oriented approach, the result of analysis shows the
significant influence of IT on operational and managerial processes of
organizations while these processes' impression improve capabilities of
organizations significantly.
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Introduction
The measureable impact of information technology investment
on performance of firms remains a topic of discussion among
managers and researchers. While developed organizations continue
to invest heavily in advanced communications and computing
technologies, researches report contradictory findings on impact of
these investments on organizational performance. Over the past
decades, we have witnessed an increasingly convergent set of
communications and computing technologies that are being
recognized as facilitators of fundamental business change.
Considering intervening variables such as total quality
management, reengineering of processes and organizational
infrastructures is suggested way to explain productivity paradox.
(Albadvi, Keramati, & Razmi, 2006).We can consider intervening
variables to understand the indirect relationship between IT and
organizational performance, which leads us to better explanation of
impact of IT. Some researches have mentioned these intervening
variables as complementary of information technology, which can
strengthen IT effectiveness (Keramati & Albadvi, 2006). Although
IT provide significant new facilities and capabilities for firms, these
capabilities can be fully realized when companies also invest in
organizational infrastructure such as empowering workers,
decentralization, team working and process management.
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Recently there are few researchers have argued that unlike much
of previous research on IT impacts, we should evaluate IT at the
level it has the major impact: the process level. Such process level
assessment can offer considerable insight how and in what manner
IT interact with organizational processes to create process
capabilities, which in turn can help firms in deriving differential
business value from IT investments. In addition to all approaches
used for measuring and explaining the impact of IT on
performance, few recent literatures have argued about assessing the
impact of information technology on business process and how it
changes the processes to capabilities and the impact of these
capabilities on organizational performance which is called process
oriented approach (Radhakrishnan, Zu, & Grover, 2006). They
indicate that relationship between IT investment and financial
performance is mediated by processes performance which is called
process-model.
Over the past decade, information technology has had a deep
effect on Iran’s economy. This fact, however, has also produced
what may be labeled as paradox of productivity. While percentage
of a firm’s budget spent on IT continues to increase, there is
increasingly evidence that firms fail to obtain the benefits of these
expenditures within expected period. Companies and organizations
without mentioning demand and performance of IT and impact of it
on organizational structure and effectiveness of this systems on
cost, time, human resource management and business processes,
are going to spend a lot of time and money on implementation of
such an automated system. Organizations expect more efficiency,
effectiveness in their process by using IT tools in their cycles, and
process; however, they reach to opposite results. They invested
more money in adopting information technology than improving
their organizational infrastructure, which is the base floor for
information technologies. Therefore, the research problem is
formulated to gain a better performance from implementation and
using information technologies in firms and identifying
complementary that investment on them would lead companies to
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solve their problem of productivity paradox such as investment on
organizational infrastructure. The research aims at assessing the
impact of information technologies on distribution processes and
performance and evaluating the relation between investigation on
organizational infrastructure, information technology usage and
firm performance. Specifically, the main objectives of this study
are to finding the power of investment on organizational
infrastructure to increase the effectiveness of information
technology impact on distribution company performance besides
proofing the idea that using the level of investigation on
information technologies has positive effects on organizations
processes efficiency which lead to more performance.

Literature review
Some researches tried to take into custody the explanations of IT
and Productivity Paradox. Brynjolfsson, Hitt, and Yang (1996)
measured and empirically tested the possibility of the productivity
paradox as an object of miss-measurement. They used the
neoclassical production theory in order to determine the
contribution of such inputs as computer capital and information
systems staff labor to output. They measured output in inflationadjusted dollar terms because, this partially accounts for changes in
product quality and introduction of new products. They concluded
that that IT had made a substantial and statistically significant
contribution to firm output. A research by Stratopoulos and
Dehning (2000) mentioned the probability that a portion of the
productivity paradox is resulted from mismanagement in firms.
Empirical findings of Strassmann (1990) indicate that the lack of
significant correlation between the investment in IT and
performance points to potential illogical behavior of the
management. Productivity paradox is still a research area on IT and
productivity. One of the most important explanations of
productivity paradox is the amount of organizational
complementary investments, which should be emphasized on in
order to achieve more productivity (Boyer, Leong, Ward, &
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Krajewski, 1997). There have been many studies on the relevancy
between the application of information technology (IT) and
organizational efficiency or firm performance. The results have
shown a significant and positive correlation between IT and firm
performance (Mukhopadhyay et al., 1995, as cited in Albadvi et al.,
2006). Meanwhile the other researchers have not been able to find
such a relationship (Davern & Kaffman, 2000, as cited in Albadvi
et al., 2006). This is called productivity paradox in the literature of
IT and productivity.
During the last three decades, many studies have been
conducted on the impact of Information Technology (IT) on
productivity at various levels and by scanning the published work
at corporate level productivity. Researchers have developed three
different approaches in assessing the correlation between IT
implementation and productivity measures (Keramati & Albadvi,
2006). The first two approaches focus on the effects of IT
investment on direct, intermediary, financial and non-financial
measures of productivity. The third approach, "complementary"
approach, focuses on IT accomplishment and effects considering
the role of complementary investments that improve and
complement the IT implementation or complementary which can
improve the impact of information technologies on firms’
performance.
The 'Direct Measures' approach mainly focused on various
direct measures of productivity such as a number of partial
productivity measures (including workforce and capital
productivity (Rai et al., 1997, as cited in Keramati & Albadvi,
2006) and total factor productivity (Alpar & Kim, 1990, as cited in
Keramati & Albadvi, 2006) as well as profitability and cost
reduction. In an attempt to explicate the cause of productivity
paradox, data set and measurement methods selections have been
pointed which leads to a new nonspecific type of IT productivity
measures, called Intermediary Measures. These measures are
commonly related to insubstantial costs and benefits, managerial
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behavior and utilization of capacities (Brynjolfsson & Yang, 1996,
as cited in Keramati & Albadvi, 2006; Brynjolfsson et al., 1996).
Although the intermediary measures approach reveals many
important facts about IT affecting performance of organizations via
non-financial data, but there are problems related to this approach.
The most important problem is the productivity paradox that
remains on some of the research results of this approach. While
there are, still a number of researchers adhering to the first two
approaches, which were mentioned in previously, third
`complementary' approach, have evolved. In this approach,
researchers believe that "IT investment will confidently affect the
productivity if complementary investments are made". Instead of
measuring the traditional measures of productivity that are related
to industrial age, they focus on IT ability to create the new shape of
values (Berndt & Morrison, 1995, as cited in Keramati & Albadvi,
2006). Albadvi et al. (2006) mentioned and summarized both
researches focusing on intervening variables and complementary
investment and researches showing positive or negative effects of
information technologies on productivity. Lau, Wong, Chan, and
Law (2001) pointed out the fact that IT complementary investments
need consideration of decentralization and investment on human
capital.
Process oriented approach
In the past decade, several researches focused on impact of
information technology on firm performance from process-oriented
perspectives. The main purpose of those studies is to find the
effects of information technologies on processes and in return the
impact of these effects on creating business value and capabilities
and improving these capabilities (Radhakrishnan et al., 2006).
Their research suggests that effectual operations and use of IT in
organizations can result in differential value to organizations by
formation of organizational capabilities. Process oriented approach
can be explained as impact of IT influences on business processes
on capabilities and the degree, which these capabilities will be
improved. These capabilities directly affect organizational
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performance and productivity. Operational processes include
inbound logistics process (supplier relations), production and
operation process, product and service development process, sales
and marketing process, customer relationship process (outbound
logistics) (Tallon et al., 2000, as cited in Radhakrishnan et al.,
2006). Management process refers to processes carried out at
different management levels of an organization associated with
administration, allocation of resources, resources utilization,
communication, coordination and control. Management processes
can help improve decision making related to resources allocation,
resources utilization, strategic planning on mergers and
acquisitions, new product planning, new market entry planning,
R&D planning, budgetary control, etc. (Mooney, Gurbaxani, &
Kraemer, 1996). They are not directly related to the primary (core)
activities of the value chain and they help in carrying out the
support functions of an organization. Process capabilities refer to
the firm’s capacity to apply IT to operational and management
processes, to affect desired firm’s performance. When the firms
understand and effectively set up standard IT into their operational
and management processes, they create differentiated operational
and management process capabilities. Since these capabilities are
valuable, rare, appropriable, inimitable, immobile and nonsubstitutable, firm which use information technologies extensively
enjoy better performance than their counterparts.
Figure 1 shows process oriented model of impact of information
technologies on firms’ performance which presented by
Radhakrishnan et al. (2006). This model explains the relationship
between influence of IT on processes and the impact of this change
and impression on building capabilities.
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Figure 1.Process base view on deferential business value creation
by IT, Source: (Radhakrishnan et al., 2006)

Theoretical framework
We can see process oriented approach in some ways was
supported by complementary approach. Keramati and Albadvi
(2006) mentioned that Complementary approach shows that the
strategic stress is changed from "IT to improve and support
ongoing operations "to "IT as a capability builder". Considering
information technology as creator of organizational capabilities is
similar goal, which process oriented approach emphasizes on.
Consequently this research is going to evaluate the impact of
information technologies on firm performance from process
oriented view and besides by considering complementary
investment and emphasize to evaluate the impact of interaction and
integration between information technologies IT complementary
investment on firms performance. Figure 2 shows combinational
model. This is supposed to be the combination of complementary
and process approach which according to are artifact discussion in
this research may removed the problem associated with two other
approaches, direct and intermediary approach. This model is an
integrated model resulted from three previous models. The first one
is Radhakrishnan et al. (2006) process model for measure the
impact of information technologies on firm performance by
evaluating the effect of information technologies on process and
the power of IT to create and improve process capabilities. The
second one is Keramati and Albadvi (2006) model, which
mentioned IT and complementary investment interaction as stimuli
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