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INTRODUCTION

The Internet economy is becoming an integral part of
many countries’ economies, creating new jobs, givingrise
to new companies like the dot coms and transforming
traditional jobsand traditional companies. Thelnternetis
increasingly becoming apart of the basi ¢ business model
for many companiesasorganizationsaroundtheworldare
adopting new e-business models, integrated solutionsto
explorenew waysof dealing with customersand business
partners, new organizational structures and adaptable
business strategies (Singh & Waddell, 2004). There are
many definitions of electronic commerce (e.g., Wigand,
1997). Here, aclassic definition by Kalakotaand Whinston
(1996) is adopted, where e-commerceis“the buying and
selling of information, products and services via com-
puter networkstoday and in the future viaany one of the
myriad of networksthat make up the‘ Information Super-
highway (I-way)'” (p.1). A distinction between physical
and digital products can be made. A digital product is
defined as a product whose compl ete value chain can be
implemented with the use of electronic networks; for
example, it can be produced and distributed electroni-
cally, and be paid for over digital networks. Examples of
digital products are software, news, and journal articles.
Thecompaniesselling these productsareusual ly Internet-
based “digital dot coms” such as Yahoo and America
Online. On the contrary, a physical product cannot be
distributed over electronic networks (e.g., a book, CDs,
toys). These products can also be sold on Internet by
“physical dot coms”, but they are shipped to the con-
sumers. Thecorporationsusing electroniccommerceare
distinguished into “bricks and mortar” companies, hy-
brid “clicks and mortar” companies (such as
Amazon.com) and pure dot coms (Barua &
Mukhopadhyay, 2000).

Many studies from the early days of deployment of
information technology (IT) in organizations have
struggled to measure the business value and profitability
of information technology (Barua & Mukhopadhyay,
2000). Many of these studies have showed that produc-
tivity gains are small or non existent and that the effects
of information technol ogy and el ectronic commercehave

to be often looked upon from a competitive advantage
point of view (Barua, Konana, Whinston, & Yin, 2001,
Porter & Miller, 1985; Scupola, 2003). Recent research has
argued that increasing the business value of electronic
commerceto acorporation isimportant to shift thefocus
from whether electronic commerce creates value to a
company to “how to create value” and “how to optimize
such value” (Barua, Konana, Whinston, & Yin, 2001).
This can be achieved by exploring complementary rela-
tionships between electronic commerce, strategies and
complementarity (Scupola, 2002, 2003).

BACKGROUND

Sincetheearly daysof I T useincommercial organizations,
researchers and professionals have struggled with the
problem of measuring the bottom line contribution of IT
investments(Scupola, 2003). Six mainareasof | T business
value research can be distinguished: information eco-
nomics-based studies; early IT impact studies; produc-
tion economicsstudiesthat did not find positiveimpacts;
microeconomics studies that found positive impacts of
IT; business value studies; and studies involving
complementarity between IT and non-IT factors. The
information economics-based studies date back to the
1960s, and though relevant to the economic contribution
of IT investments, they mainly focus on the changes in
information due to I T use and their impact on the single
decision-maker. Therefore, while the information eco-
nomics approach is theoretically sound and rigorous, its
unit of analysis, which is either the individual or team
decision, makes it difficult to obtain meaningful and
insightful resultsinbroader organizational contexts(Barua
& Mukhopadhyay, 2000).

Intheearly 1980s, astream of research emergesfocus-
ing on assessing the contribution of IT investments to
performance measures such as return on investment and
market share (Barua, Konana, Whinston, & Yin, 2001,
Barua & Mukhopadhyay, 2000). The majority of these
studiesdid not find much positivecorrelation between I T
investmentsand firm performancemetricsup totheearly
1990s. Thelack of correlation between I T investmentsand
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productivity made Roach (1988, 1989) to cointheterm“IT
productivity paradox”.

Inthe 1990s, research on measuring the economic and
performance contributions can be divided into two main
streams: one based on production economics and one
based on“process-oriented” modelsof I T valuecreation.
The IT production studies based on production econom-
icshypothesizethat I T investmentsareinputsto afirm’s
production function. These studies (e.g., Brynjolfsson &
Hitt, 1993, 1996) finally started finding signsof productiv-
ity gains from IT. For example, Brynjolfsson and Hitt
(1996) identify three sourcesof I T valueto acorporation:
productivity, consumer value, and business profitability.
The study shows that information technology contrib-
utesto increasesin the productivity and consumer value,
but not business profitability. Simultaneously, process-
oriented studies started hypothesizing relationships be-
tween I T and other input factorsto performance measures
at various levels of aggregation. These studies (e.g.,
Kauffman & Kriebel, 1988) havelaid thefoundation of the
business value approach to the impact of IT on firm
performance. This approach on the contrary of the pro-
duction function-based approach might havetheexplana-
tory power to point out where and how IT impacts are
created and where management should act toincreasethe
payoff fromIT investments. These explanationsare more
difficult to get with production function-based approaches
sincethey operateat avery highlevel of aggregation, thus
making it difficult to distinguish between different types
of IT investments and their impacts on specific areas of
business. After having dispelled the productivity para-
dox, new refinementsto existing approachesareemerging
to measure the contribution of IT to business perfor-
mance. An important stream of research is pointing to
complementarity theory to investigate the interactions
between I T and other organizational factors (e.g., Barua,
Konana, Whinston, & Yin, 2000, 2001; Barua, Lee, &
Whinston, 1996; Barua& Mukhopadhyay, 2000). Infact,
production economics and business value approaches
have mostly ignored the synergy between IT and other
related factors such as the level of fit with business
strategies, employee empowerment, and team orientation
of business processes. Baruaand Mukhopadhyay (2000)
present a generalized business value complementarity
model that explores the synergies among such factors.
The basic idea of their business value complementarity
model (BV C) suggests that investmentsin IT should be
first related to intermediate performance measures such
as time to market, customer service, response time and
extent of product mass customizationto beableto seeany
positive results from such investments. In a second mo-
ment, the intermediate performance measures can be re-
lated to high-level performance metricssuch asprofitabil -
ity, return on investment (ROI), market share. The focal
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point of a business value complementarity model is the
complementarity that potentially existsat eachlevel of the
model (Barua & Mukhopadhyay, 2000; Barua, Konana,
Whinston, & Yin, 2001; Scupola, 2003).

The advent of the Internet, based on open standards
and a universal Web browser, raises the question of
whether investing more in Internet technology lead to a
better financial performancein electroniccommerce. This
callsfor moreattention to the specific business processes
that haveto bereengineered for online commerceand the
way they should support the company strategy (Scupola,
1999, 2003).

MAIN THRUST OF THE ARTICLE

A businessval ue complementarity (BV C) model of elec-
tronic commerce could be used as a methodology to
optimize e-commerce initiatives when entering the e-
commerce arena (Scupola, 2003). The BVC model pre-
sented hereishbased onthevaluechain (Porter, 1980), the
theory of BV C (Barua, Lee, & Whinston, 1996; Barua &
Mukhopadhyay, 2000; Barua et al., 2002; Milgrom &
Roberts, 1990) and the concept of strategy (Porter, 1982).
In this model, it is hypothesized that complementarity
(represented in Figure 1) exists between the variabl es of
the same level and different levels of the model. It is
furthermore hypothesized that the exploration of
complementarities and possible synergies between the
company strategy, the primary activities of the value
chain, corresponding business processes and support-
ing technologies should: 1) maximizethe businessvalue
of electronic commerceto acorporation and 2) lead to a
better fit between the overall organizational strategy, the
business processes that have to be transformed for the
online market place, and the information system that
should be designed and implemented to support these
strategies. The exploration of complementarities, it is
hypothesized, can also contribute both to avoid invest-
ments into an information system that could not be used
at a later point if new e-business processes should be
added to the system and avoid the implementation of a
business model that does not correspond to the
corporation’s strategy. It is argued that to succeed in
electronic commerceitisimportant toreengineer the parts
of the value chain and the corresponding business pro-
cesses relevant to the product in question and the com-
pany strategy.

The main objective of the model isto make the busi-
ness val ue of electronic commerce as close to optimal as
possible in terms of one of the performance measures,
such as company profitability, competitive advantage,
increase in market share, shareholder value or customer
satisfaction. This can be done by exploring
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