UC Irvine
UC Irvine Previously Published Works

Title
Determinants of E-Business Use in U.S. Firms

Permalink
https://escholarship.org/uc/item/8x90vOwh

Journal
International Journal of Electronic Commerce, 10(4)

ISSN
1086-4415

Authors

Hsu, Pei-Fang
Kraemer, Kenneth L
Dunkle, Debora

Publication Date
2006-06-01

DOI
10.2753/jec1086-4415100401

Copyright Information

This work is made available under the terms of a Creative Commons Attribution License,
availalbe at https://creativecommons.org/licenses/by/4.0/

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/8x90v9wb
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/

Determinants of E-Business Use in U.S. Firms

Pei-Fang Hsu, Kenneth L. Kraemer, and Debora Dunkle

ABSTRACT: The factors leading to variations in e-business use among U.S. firms are iden-
tified. Building on diffusion of innovation theory, an integrated model is developed that
explains the relative influence of eight known determinants. Diversity and volume of e-
business use are empirically investigated using a sample of 294 firms. The analysis dem-
onstrates that (1) considering the diversity of e-business use, pressure from trading partners
is the most important driver, (2) when e-business volume is investigated, government pres-
sure emerges as the strongest factor, (3) government promotion may not have much ef-
fect on the diversity of e-business use by private companies, but does significantly influence
the volume of e-business use by firms doing business with the government, and (4) the
United States has a positive regulatory environment for supporting e-business. Taken to-
gether, these findings on the multidimensionality of e-business use show that diversity and
volume are not only different measures of e-business use, but also have different determi-
nants. The integrated model provides a more comprehensive explanation of e-business
use and could serve as a foundation for future research on interorganizational systems.

KEY WORDS AND PHRASES: E-business, innovation, innovation diffusion, innovation
implementation.

E-business—the use of Internet-based computing and communications to ex-
ecute both front-end and back-end business processes—is being increasingly
implemented by firms [45]. Companies using e-business realize dramatic re-
turns through efficiency improvements, inventory reduction, sales increase,
customer relationship enhancement, new market penetration, and ultimately
financial returns [2, 3, 44, 45, 77, 78].

Nevertheless, firms vary considerably in their use of e-business. Many pure
dot.coms only use the Internet to provide front-end services to customers,
such as product information, on-line ordering, and post-sales services, whereas
quite a few click-and-mortar companies treat the Internet not only as an addi-
tional channel for sales but also as a key to improve supply-chain manage-
ment. The Internet is integrated into entire business processes—from product
design, procurement, production, distribution, inventory control, to pre- and
post-sales services [45]. Zhu and Kraemer’s study indicates that high-tech
manufacturing companies are leaders of e-business use in terms of four
e-business capability metrics (on-line product information, on-line transac-
tion, on-line interaction and customization, and supplier connection) in com-
parison to non-high-tech manufacturing firms [78].
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Even within the same industry, firms use e-business differently. For example,
in the computer industry, Dell is a leader in using the Internet to extend the
reach and scope of its direct sales business model [38]. In 1999, Dell was al-
ready resolving 80 percent of technical support issues over the Internet, higher
than the industry average of 27 percent [12]. In 2002, Dell sold 48 percent of its
computers via the Internet, while the nearest competitor sold only 20 percent
[11]. Today Dell not only sells on-line but also purchases components and
exchanges real-time data, such as inventory level, with its business partners
via a proprietary procurement system, ValueChain.dell.com [47]. Why other
companies do not make as much use of the Internet for sales and services is
unclear. Some research indicates that it may be due to technological back-
wardness, organizational obstacles, environment constraints, or other factors.
The purpose of this paper is to identify the factors that explain the variation in
e-business use among U.S. firms.

In order to fully understand e-business use, it is necessary to borrow from
innovation diffusion theory, which tries to explain how innovations are adopted
and used in organizations. Rogers [65], Tornatzky and Fleischer [72], and
Iacovou, Benbasat, and Dexter [31] have all proposed solid models of organi-
zational innovativeness. None of these three models specifically focuses on
e-business use, which is new and has different features than many previous
IT innovations, but each of them contributes useful insights that are here com-
bined into a single theoretical framework for studying e-business use.

Many studies use innovation diffusion theory to examine the adoption stage,
the first step in innovation diffusion [7, 8, 41, 56, 60, 71, 79], but there has been
significantly less research on innovation use, the stage after adoption. Tornatzky
and Klein argue that innovation research should focus on both adoption and
use as dependent variables, and not simply dichotomous yes/no adoption
decisions [73]. The present research focuses on e-business use rather than
e-business adoption. In particular, it examines two dimensions of e-business
use—diversity and volume.

Literature Review
Theoretical Foundation

Diffusion of innovation theory (DOI) is a fundamental approach to investiga-
tions of how a new technology diffuses [65]. Concerned with the manner in
which a new technological idea, artifact, or technique migrates from creation
to use, DOI describes the patterns of adoption, explains the mechanism of
diffusion, and assists in predicting whether and how a new invention will be
successful. Rogers’s diffusion of innovation theory posits that a firm’s adop-
tion and use of innovations is influenced by innovation characteristics and
organizational characteristics. Factors in the innovation characteristics category
are the “perceived attributes of the innovation” that either encourage innova-
tion use (e.g., relative advantage) or inhibit it (e.g., complexity). Rogers indi-
cated that five attributes of an innovation (relative advantage, compatibility,
complexity, trialability, and observability) can explain 49-87 percent of the
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variance in rate of adoption. While the innovation characteristics explain a
portion of the innovation diffusion, these results are primarily based on stud-
ies at the individual decision-making level [8]. When considering the diffu-
sion of an innovation used at the organizational level, Rogers reported that
several organizational characteristics influence the adoption and use of inno-
vations. Chief among these were centralization, size, slack, formalization, and
interconnectedness. Rogers’s diffusion of innovation framework is shown on
the left side of Figure 1.

Although Rogers’s diffusion of innovation theory seems to be quite appli-
cable to an investigation of innovation use [58], researchers continue to search
other contexts influencing organizational innovativeness and combine them
with Rogers’s theory to provide richer and potentially more explanatory mod-
els [57]. Tornatzky and Fleisher use a framework similar to Rogers’s frame-
work but comprising three categories—technology, organization, and
environment (TOE)—to explain a firm’s technological innovation decision-
making behavior [72]. Their technology and organization categories are par-
allel to the two categories in Rogers’s model, but their framework also includes
a new and important component, environmental context. The environment
context is the arena in which a firm conducts its business—its industry, com-
petitors, and dealings with government. The environment presents both con-
straints and opportunities for technological innovation. The TOE framework
makes Rogers’s innovation diffusion theory better able to explain within-a-
firm innovation diffusion, as can be seen in the middle of Figure 1.

Over time, however, innovations become more complicated and are used
beyond the boundaries of any single firm. More and more interorganizational
systems (IOSs) turn out to be significant in the business world. For example,
electronic data interchange (EDI) and B2B e-commerce are innovations that
involve integration between multiple businesses. The two frameworks dis-
cussed so far may not capture some IOS characteristics that influence firms’
use of IT innovations. To further understand IOS adoption and use, lacovou,
Benbasat, and Dexter analyzed seven case studies to illustrate EDI adoption,
implementation behavior, and EDI impact in small firms [31]. Their frame-
work is well suited to explain the innovation diffusion process of an IOS. The
category of perceived benefits in their framework can be viewed as the tech-
nology context in the previous models, while organization readiness is simi-
lar to the organization context. Most importantly, since EDI is a network
interorganizational system in which pressure from trading partners plays a
critical role in EDI adoption and use, the lacovou, Benbasat, and Dexter model
included and highlighted external pressure as an important factor. However,
more general environmental factors were not included in their framework,
which is depicted on the right-hand side of Figure 1.

The present research combines features of all three previous models to de-
rive an integrated framework for e-business use. The research model proposed
here comprises four constructs. The first two, technology (perceived benefits)
and organization readiness, are consistently used in all three frameworks in
the literature. The third is an environment construct that contains neutral en-
vironment characteristics from the Tornatzky and Fleischer framework. Fi-
nally, since e-business contains both B2C and B2B transactions over the Internet
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Rogers Model [65] Tornatzky and Fleischer Model [72] ITacovou et al. Model [31]
Innovation Technology Perceived
Characteristics Available Benefits
Relative advantage characteristics Perceived benefits
Compatibility —_— of innovations
Complexity Organization
Trialability Size Organizational
Observability Adoption Slack Adoption Readiness Adoption
Ocganizational | 7 yunovacions | | Commmssion | || amovecon el esouess || ovaions
Characteristics - IT resources
Centralization Environment External
Cymplexity Industry » Pressure
Size characteristics
Slack Technology support Peer pressure
Formalization infrastructure Trading partner
Interconnectedness Government power
regulation

Figure 1. Previous Innovation Adoption and Use Models

with B2B as an IOS innovation and the successor of EDI, the model also in-
cludes external pressure as highlighted in the Iacovou, Benbasat, and Dexter
framework.

Review of Research in Innovation Use

The three frameworks in innovation diffusion theory have been examined in
a number of empirical studies. Most of the empirical research, however, is
concentrated on the adoption stage, and significantly less attention has been
paid to the use stage, which occurs after the adoption decision is made. Table
1 presents a summary of major studies focusing on innovation use, a subject
closely related to the research object of this paper—e-business use.!

Many of the studies summarized in the table investigated the use of within-
a-firm IS innovations: MRP, software, Web technology, knowledge platform,
and EIS [6, 9, 18, 59, 60]. A few others investigated between-firm (I0S) inno-
vation, including EDI and customer-based 10S, which is more related to the
topic of this paper and thus informed the research presented here [22, 27, 51,
55, 69]. However, none of the studies in Table 1 specifically investigated
e-business use, an important phenomenon in the business world that in many
respects differs from earlier IT innovation. Finding out whether diffusion of
innovation theory can be applied to e-business and what factors explain the
variations in e-business use are well worth investigating.

Second, although most of the existing empirical research employed diffu-
sion of innovation theory, the factors suggested by DOI were examined sepa-
rately in different models. The first six studies in Table 1 only focus on factors
in one context in DOI theory (either technology, organizational, or external
pressure). The other five studies examine factors in two contexts. The fact that
all of these studies examined only one or two sets of factors and excluded
some relevant variables may have affected their interpretation of the results
or led to overestimates of the impact of some factors [8, 25]. This was a strong
motivation for developing a unifying framework that includes important fac-
tors from several theoretical perspectives in DOI in an effort to understand
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Unfreezing | Change Refreezing

Initiation—>»| Adoption —» Adaptation—» | Acceptance —»Routinization —» Infusion

Figure 2. Kwon and Zmud’s [43] Six-Phase View of the IT Use Process

their relative influence on e-business use. As Khun observes, having a unify-
ing framework can contribute to cumulating the efforts within the research
area of interest and lead to the development of better theories that exhibit
greater explanatory power [42].

Third, the dependent variables used in previous studies were very differ-
ent, although they were all related to innovation use. There is no consistent
approach to measuring innovation use. From Table 1, it would appear that the
existing definitions of innovation use can be roughly categorized into two
groups. The first approach is based on Kwon and Zmud'’s six-phase view of
the IT use process, which incorporates initiation, adoption, adaptation, accep-
tance, routinization, and infusion [43] (see Figure 2). Usually, the dependent
variable—innovation use—is coded from 1 to 6 according to the six phases.
This sequential-stage model of innovation use was applied by the first three
empirical studies listed in Table 1. The second approach is based on Massetti
and Zmud’s four facets of EDI use measurement: volume, diversity, breadth,
and depth [50] (see Table 2). This dimensional-measurement approach was
adopted by five studies in Table 1 (#5, 6, 7, 8, 9). Tornatzky and Klein’s meta-
analysis and Massetti and Zmud’s study both point out that inconsistent defi-
nitions of IT adoption and use lead to inconsistent findings [50, 73]. The
right-hand column in Table 1 shows that the earlier studies produced dispar-
ate results regarding the determinants of innovation use.

While the studies in the table all significantly expanded the understanding
of innovation use, the issues identified above show that the literature lacks a
unifying framework [1]. A review study by Fichman suggests that future re-
search in the innovation diffusion area should try to combine multiple theo-
retical streams into a more integrated view of IT innovation [16]. In this vein,
proposing and testing an integrated model to identify the determinants of
e-business use is the objective of this paper. The integrated model presented
here is not exhaustive, but it is an important step in that direction.

Research Framework and Hypotheses

Based on the literature, a framework was developed that combines factors
identified in theoretical and empirical research as important determinants of
the use of IS innovations, and therefore perhaps of e-business use. The frame-
work incorporates four constructs: perceived benefits, organization readiness,
external pressure, and environment. Eight independent variables are catego-
rized into the four constructs, and two dependent variables are tested in the
research model (see Figure 3).
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M & Z’s EDI use e-business use measurements
Aspect measurements in this paper
Volume Percentage of organization’s Mean percentage of on-ine sales, on-line
documents exchanged via EDI purchase, and on-line service to total sales,

purchase, and service.
Diversity Number of document types via EDI Number of different business activities handled
through Internet

Table 2. Massetti and Zmud’s EDI Use Measurements [50] vs.
E-business Use Measurements in This Paper.

Perceived
Benefits

Organizational

Readiness $
Hla, b
Technology

Perceived
Benefits

Resources H2a,b
Globalization H3a,b

Level
-H4a, b

e-business use
¢ Diversity
e Volume

External
Pressure Trading Partners H5a, b
Pressure
6a, b
Pressure H7a,b
HS8a, b
Regulatory
Concern Control Variable:
Industry
Competition
Intensity

Figure 3. Research Model

Environment

Perceived Benefits Construct

Perceived benefits refers to the anticipated advantages that e-business can
provide the organization. The Rogers and Iacovou models both indicate that
better managerial understanding of the relative advantage of an innovation
increases the likelihood of the allocation of the managerial, financial, and tech-
nological resources necessary to use that innovation [31, 65]. Previous studies
argue that firms using e-business may obtain such benefits as sales increase,
new market penetration, and cost reduction [45, 77, 78]. In Table 1, the empiri-
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cal studies (2, 7, 9) also validate that positive perception of the benefits of an
innovation provides an incentive for use of an innovation [22, 55, 69]. There-
fore, the following hypotheses are generated:

Hi1a: Firms with higher perceived benefits of doing e-business will lead to
greater diversity of e-business use.

H1b: Firms with higher perceived benefits of doing e-business will lead to
greater volume of e-business use.

Organization Readiness Construct

Organizational readiness refers to the level of financial resources, technologi-
cal resources, and globalization of a firm [31]. This construct measures whether
firms have sufficient resources to support e-business use. If a firm lacks the
resources necessary for IT investment, its ability to fully use the innovation is
limited. While financial and technological resources are the two most com-
monly studied independent variables in the innovation use literature, global-
ization level is developed and included in the present study because it is critical
for the e-business phenomenon [45].

Firm Size

The relative importance of size as a predictor of organizational innovativeness
and the direction and nature of the causal influence of size on innovativeness
is a persistent controversy in the IS and organizational research literature [15].
Most IS researchers treat firm size as a proxy variable for financial resources—
in other words, the ability of a firm to pay for installation costs, integration
costs, employee training costs, and maintenance costs. Larger firms usually
have the available financial resources to be better equipped and implement
innovations [31, 65]. However, some researchers in organizational and strate-
gic areas argue that large firms are more bureaucratic and less flexible, are
unable to change and adapt quickly, and have higher structural inertia [29,
74]. Therefore, large size has also been said to inhibit innovation.

Nonetheless, firm size has consistently been found to be positively related
to IS innovation use in empirical research. In Table 1, the studies by Fichman
and Kemerer and by McGowan and Madey report a positive relationship be-
tween firm size and innovation use [18, 51]. Most empirical studies of IS inno-
vation adoption and firm size also indicate that there is a positive relationship
between the two variables [21, 56, 71, 79]. Since e-business is an IS innovation,
one would expect resource advantages to be more significant than structural
inertia, and size to affect e-business use positively.

H2a: Large firms will have greater diversity of e-business use.

H2b: Large firms will have greater volume of e-business use.
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Technological Resources

The technology resources factor is concerned with the level of sophistication
of IT usage in an organization. Firms with more required technology resources
(hardware, software, expertise) may have greater ability to use e-business [31].
Kowtha and Choon indicate that new technology use is significantly contin-
gent on complementary resources and existing technologies since firms that
are already familiar with IT seem to show a positive attitude toward further
IT extension [37]. In an empirical study, Zhu, Kraemer, and Xu found a signifi-
cant relationship between technological resources and organizational
innovativeness [79]. Thus,

H3a: A firm with more technology resources will have greater diversity of e-
business use.

H3b: A firm with more technology resources will have a greater volume of e-
business use.

Globalization Level

Level of globalization has an influence on a firm'’s use of e-business because
the Internet can be used to gain global visibility across an extended network
of trading partners and respond quickly to a range of business conditions,
from changes in customer demand to resource shortages [45]. Globalization
challenges firms to be more streamlined and efficient. E-business can fulfill
these requirements and simultaneously expand firms” geographic reach. Glo-
balization level is a new factor closely related to the characteristics of e-busi-
ness, but it has rarely been empirically examined in the literature. The study
by Xu, Zhu, and Gibbs shows that globalization is a driver of Internet adop-
tion [75]. Therefore,

H4a: A more global firm will have greater diversity of e-business use.

H4b: A more global firm will have a greater volume of e-business use.

External Pressure Construct

External pressure refers to two main sources of pressure that influence firms
to use e-business: trading partner pressure and government pressure.>
Trading Partner Pressure

Network effect theory holds that the value of participating in a network (or an

I0S) increases for each participant as the number of participants increases.
Riggins, Kriebel, and Mukhopadhyay developed a model of network exter-
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nalities for the case where a buyer initiates an 10S with its suppliers [64].
They found that to achieve maximum benefits, buyers should press or even
subsidize their suppliers to join the I0S. Iacovou, Benbasat, and Dexter also
argue that a powerful supplier or customer may pursue strategies to induce
its partners to use e-business because the greatest value can be achieved only
when many members of the supply chain are using it [31]. Referring back to
the empirical studies in Table 1, Hart and Saunders found a significant rela-
tionship between trading partner pressure and EDI use [27]. The empirical
work of Chwelos, Benbasat, and Dexter confirms this relationship [8]. Since
e-business is the successor of EDI, one may hypothesize:

Hba: A firm facing greater trading partner pressure will have greater
diversity of e-business use.

Hb5b: A firm facing greater trading partner pressure will have a greater
volume of e-business use.

Government Pressure

The role of institutions such as governments is an essential component of IT
use [36]. Governments may establish requirements for firms doing business
with the government or provide incentives to adopt technology or practices,
or both [54]. Empirical studies of the remarkable progress of Japan, Korea,
Singapore, and other Pacific Rim countries cite government as a major factor
in their success [40]. Therefore, the following hypotheses are proposed:

Heéa: A firm facing greater government pressure will have greater diversity of
e-business use.

Ho6b: A firm facing greater government pressure will have a greater volume of
e-business use.

Environment Construct

The environment is the arena in which a firm conducts its business. It can
influence the degree to which a firm sees the need for, seeks out, and brings in
new technology. Based on Tornatzky and Fleischer’s definition, the environ-
ment construct consists of regulatory concern and competition intensity [72].

Regulatory Concern

Haywood’s study showed that regulation may discourage the use of innova-
tion [28]. He found that banks located in states that restrict branch-office bank-
ing were less likely to offer computer-based services to their customers. Hof
argued that in past technology revolutions, regulation often lagged both
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technology and organizational change [30]. In the Internet age, Internet sales
tax is an underlying problem behind e-business use. Under the Internet Tax
Moratorium Act in the United States, sales over the Internet are taxed by state
and local governments. If a business has a physical presence in the state where
a purchase is made, it must impose that state’s sales tax on the purchase. Thus,
in order to be in full compliance with the law, an e-business merchant has to
track the rules and regulations of every state and locality in which its custom-
ers reside [48]. Internet sellers are now calling for a fundamental restructur-
ing of the Internet sales tax system to reduce compliance costs on retailers and
consumers. Another concern regarding e-business law is the Electronic Signa-
tures in Global and National Commerce Act (E-SIGN). Although E-SIGN en-
sures the legal validity of electronic signatures and contracts, the law provides
little legal protection against fraudulent use of e-signatures [19]. Consequently,

H7a: A firm facing higher requlatory concern will have lower diversity of
e-business use.

H7b: A firm facing higher requlatory concern will have lower volume of
e-business use.

Competition Intensity

Economists have hypothesized that the spread of an innovation will either
increase or decrease with competition intensity. The Schumpeterian hypoth-
esis indicates that monopoly power is conducive to technical advance [66, 67,
68]. The alleged reason is that innovation is both a means for realizing mo-
nopoly profits and a method of maintaining them afterward. Thus, firms pos-
sessing monopoly power should be more inclined to innovate because they
are better able to realize the rewards from innovation than firms that do not.
The other side of the picture, however, is that a firm already in possession of
monopoly power feels less threatened by rivals and therefore less compelled
to innovate. The relative strengths of these two offsetting forces may be diffi-
cult to discern [33].

Empirical studies also show mixed results. The studies by Globerman, by
Levin, Levin, and Meisel, and by Kimberly and Evanisko all indicate that more
intense competition is associated with higher IT use [20, 35, 46], whereas
Hannan and McDowell report that firms operating in a less competitive mar-
ket are more likely to use IT [26]. In Table 1, Rai and Bajwa’s analysis found
that greater environmental uncertainty (competition intensity) is associated
with a higher level of EIS use [60]. Since more IS research reports a positive
relationship between competition and innovation use, the following hypoth-
eses are generated and the data are used to test them:

H8a: A firm facing greater competition intensity will have greater diversity of
e-business use.

H8b: A firm facing greater competition intensity will have a greater volume
of e-business use.
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Interaction Effect

Motivated by the theoretical argument in the globalization literature that “as
firms become more global, the influence of government pressure on a firm'’s
decision making diminishes” [13, 49], the present study examines whether
there is an interaction effect between globalization level and government pres-
sure on a firm’s e-business use. Researchers in globalization studies have con-
cluded that government intervention can substantially modify the set of
strategic options available to global firms, but that international rather than
local conditions weigh more heavily on global firms’ investment decisions
[13]. Government officials feel that the response of global firms to their poli-
cies is difficult to predict, or even understand, because a global firm’s affili-
ates are but a part of an intensely coordinated globally optimized system [13,
49]. Thus,

H9: Both globalization level and government pressure have positive effects on
a firm’s e-business use level, but the firm’s globalization level moderates the
contribution of government pressure to its e-business use level. The more
global a firm is, the less its e-business use level is affected by government
pressure.

Research Method
Data

The research model was tested with a questionnaire designed to collect data
on the variables. Each item on the questionnaire was reviewed for content
validity by an expert panel comprised of faculty whose work focuses on
e-business at the University of California, Irvine, practitioners from industry,
and staff from the Research Division of International Data Corporation (IDC).
The initial questionnaires were pilot tested on 20 firms randomly selected from
the sample frame, and some items were revised for clarity. The finalized
questionnaire was provided to MarketProbe, a professional survey firm that
specializes in large-scale survey research through IDC, which used it in a tele-
phone survey conducted from February to April 2002.

Transparency in data collection was induced by stipulating a number of
conditions on the survey agency. Firms were selected from Dun & Bradstreet,
a list source representative of the entire U.S. market. The establishment (physi-
cal location or site) was the sampling unit and the unit of the database. The
sampling was a stratified random sample; stratified by size (large—250 or
more employees, and small—between 25 and 249 employees) and by indus-
try (manufacturing, wholesale/retail distribution, banking and insurance),
with sites selected randomly within each industry/size cell. Interviews were
conducted only with companies that use the Internet in conducting their busi-
ness. Eligible respondents for the survey were the individuals considered to
be the most knowledgeable about e-business use in their companies. For large
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Number of

employees Percent Industry Percent Respondents  Percent
<100 37.4 Manufacturing 34.0 CEO, owner 4.3
100249 14.6 Distribution 337 Clo 16.3
250499 27.9 Finance 32.3 IS manager 53.6
> 500 20.1 Other manager 257

Table 3. Sample Characteristics (N = 294).

Note: Other managers include CFO (finance), COO (operation), and marketing managers.

sites, the respondent was a CIO or IS manager. For small sites, it was an owner
or IS manager.

Several measures were taken to ensure survey quality. First, the authors
attended interviewer-training sessions to make sure that interviewers under-
stood the whole survey process. Second, some of the interviews (randomly
selected) were directly monitored while in process. Third, interviewers used a
computer-assisted telephone interviewing (CATI) system to make sure that
they did not skip questions or rotate question numbers. Fourth, interviewers
used validation screens programmed into the CATI system to verify publicly
available information about revenue, employee number, and industry type.

The target completes were 300 interviews, equally divided by size (small/
large) and industry category. In total, 3,987 potential respondents were con-
tacted by telephone. The response rate was around 8 percent.? The raw data
received from the survey agency were checked for consistency, and six outli-
ers were excluded based on sales and employee number. This resulted in the
final sample of 294 observations. Tables 3 and 4 shows the sample characteris-
tics and descriptive statistics.

Since all of the data were self-reported, two approaches were used to ascer-
tain whether these surrogate measures provided true assessments of the vari-
ables. First, the survey responses were compared to industry norms or
third-party resources, where available. For example, the employee numbers
reported in the survey were compared to the employee figures obtained from
the Hoovers.com database. The correlation between the two measures was
0.948. According to our data, firms purchased 15 percent of production goods
and 18 percent of maintenance, repair, and operating (MRO) goods on-line, as
compared to a study reporting corresponding percentages of 17 percent and
19 percent [3]. The study data also showed that 44 percent of U.S. firms sell
on-line and 77 percent of U.S. firms purchase on-line, whereas a 2002 Dun &
Bradstreet/Forrester research report stated that the corresponding figures were
30 percent and 82 percent, respectively [14].

Second, for other self-reported variables that were difficult to check di-
rectly because of their inaccessibility to external observers, an effort was made
to determine whether there was a survey bias among the respondents in the
data set. One might suspect that IS people have a positive bias when rating
drivers of e-business use, such as e-business benefits, but overlook the influ-
ence of e-business barriers, such as regulatory concerns. Therefore, the Mann-
Whitney U-test was used to compare the means for the IS managers group
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Variable M SD
Diversity of e-business use 4.04 1.81
Volume of e-business use:

% of B2C on-line selling 4.91 14.00

% of B2B on-line selling 5.42 15.88

% of on-line procurement 17.89 26.1

% of B2C on-line services 15.33 7.34

% of B2B on-line services 9.39 18.17
Firm size 605 2,665
Technology resources 3.00 1.75
Globalization level:

Establishment outside U.S. 34% NA

Headquarters outside U.S. 7% NA

% of total sales from outside U.S. 6.60 12.50

% of total procurement from outside U.S. 7.88 17.09

Table 4. Descriptive Statistics.

(CIO and IS managers) and the non-IS managers group (CEO, owners, busi-
ness operations managers, finance managers, and marketing managers) in
the survey data. The Kolmogorov-Smirnov test was used to test the null hy-
pothesis that the sample distributions of the two groups were equal. The re-
sults are shown in Table 5. The p-value associated with each test statistic on
each item was insignificant (p = 0.1), with only one exception: Non-IS man-
agers showed more concern about taxation of Internet sales than IS managers.
In general, the responses from the two groups did not differ significantly.

Operationalization of Constructs

The constructs and measurement items used in this research were adapted
from previously validated measures or were developed on the basis of a lit-
erature review. The operationalization of constructs and prior research sup-
port are discussed below and listed in Appendix A.

Perceived Benefits Construct

The construct of perceived benefits was measured by three items that reflect
the potential benefits of using e-business to expand current market, enter new
businesses, and catch up with major competitors. The three items were se-
lected based on previous studies. Zhu's research on e-business impacts indi-
cates that firms using e-business can obtain such benefits as sales increase
[77]. Lee and Whang's paper on e-business suggests that Internet technology
helps firms penetrate new markets [45]. Chwelos, Benbasat, and Dexter’s study
on EDI validates that electronic network technology enhances firms” ability to
compete [8]. The way the present study measured the perceived benefits con-
struct is similar to the method used in the studies by Premkumar, Ramamurthy,
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and Nilakanta and by Grover and Teng in Table 1 [22, 55]. Respondents were
asked to rate how important each of the three items was to their organization’s
decision to begin using the Internet for business. A five-point Likert scale was
used, with 1 representing not at all and 5 reflecting a great deal.

Organization Readiness Construct

The technology resources factor was measured by summing six binary ques-
tions (Yes = 1, No = 0) asking whether each of six e-business-related technolo-
gies (Web site, extranet, intranet, etc.) was used in the respondent’s organization.
The theoretical rationale is that Crook and Kumar define technological resources
as an aggregate term to describe state-of-the-art technology and its use for
productive business processes [10]. According to Zhu and Kraemer, e-busi-
ness infrastructure is built on Internet-related technologies, such as intranet,
extranet, EDI, and Web sites [78]. Kowtha and Choon validate a similar mea-
sure of technological resource that includes Web site use, intranet use, and
extranet use, among others [37]. Evaluating the role of aggregation in the mea-
surement of IT-related organizational innovation, Fichman justifies that ag-
gregated measures are more robust and can promote stronger predictive validity
under some circumstances: (1) when the research objective is to identify deter-
minants of organizational innovativeness and (2) when the innovations being
aggregated are related, substitutable, or moderately complementary [17]. Since
the technology resources measure proposed in this paper satisfies these two
circumstances, the aggregated procedure should be favorable.

Globalization level is a new factor that has rarely been tested in the innova-
tion use literature, but is closely related to the characteristics of e-business.
Porter indicates that firms compete with truly global strategies involving sell-
ing, sourcing materials worldwide, and locating activities in many nations to
take advantage of low cost factors [54]. Drawing upon Porter’s definition of
globalization, as well as a previously validated measure in Xu, Zhu, and Gibbs’s
study [75], globalization level is operationalized by four indicators measur-
ing a firm’s global scope (e.g., having establishments outside the United States,
having headquarters outside the United States, percentage of total sales from
outside the United States, and percentage of total purchase from outside the
United States).

External Pressure Construct

Trading partner pressure was measured by three items: customers demand
e-business, suppliers require e-business, and improved coordination with sup-
pliers and customers. Powerful suppliers and customers may require, threaten,
or reward business partners for using e-business. Only when many members
of the supply chain are using it can the greatest value be achieved [31]. The
three items are adapted from the studies by Hart and Saunders and by Chwelos,
Benbasat, and Dexter [8, 27].
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Government pressure was operationalized by two items: required for gov-
ernment procurement and government provides incentives. Previous studies
on government and innovation diffusion suggest that government plays an
important role by either requiring or inducing firms to use new technology
[39, 65]. Research on e-business diffusion by Kramer, Gibbs, and Dedrick shows
that government promotion of e-business use takes various forms, such as
providing technical support, training, and funding [39]. Porter argues that
government, as a major buyer of many products in a nation, can create oppor-
tunities and pressures for continued innovation [54].

Environment Construct

Regulatory concern was measured by three items: legal protection of Internet
purchases, support of business laws, and taxation of Internet sales. Based on
previous studies examining the relationship between regulation and innova-
tion [19, 28, 30, 48], the three indicators were adapted to adhere more closely
to U.S. e-business policies and regulation. A similar measure including both
legal and tax indicators was used and validated by Ranganathan et al. in their
research on B2B e-commerce applications [62].

Competition intensity was measured by the degree of rivalry among exist-
ing competitors in a firm’s local area, country, or worldwide, whichever was
highest. The three items were developed based on Porter’s national diamond
framework, in which competition may come from three sources: local com-
petitors, domestic rivals, and foreign contestants [54]. Since firms operate in
different geographic scopes, the three indicators do not necessarily correlate
with one another. Therefore, they were not combined as a latent variable but
instead the highest value among the three questions was chosen. Zahra’s study
used a similar measure to gauge competitive rivalry [76].

Dependent Variables

Two dependent variables were used in the framework: diversity of e-business
use and volume of e-business use. Diversity of e-business use was an aggregate
measure of the extent to which different aspects of a firm’s business activity are
handled through the Internet. The construct was measured by asking respon-
dents to indicate whether each of the seven possible e-business activities (sell
on-line, purchase on-line, exchange data on-line, joint business processes with
partners on-line, etc.) was used in their organization (Yes = 1, No = 0). The
theoretical rationale was Zwass'’s identification of the principal aspects of e-
business in five broad domains: commerce, collaboration, communication, con-
nection, and computation [81]. The summative measure follows Massetti and
Zmud'’s definition of diversity and was used to gauge the diversity of EDI use
in empirical studies [27, 50, 51, 69]. Volume of e-business use was measured by
the mean percentage among all business activities conducted on-line in a com-
pany. Respondents reported the volume for each type of transaction by indicat-
ing what percentage of that type of transaction was performed on-line. The
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Figure 4. Diversity and Volume of E-Business Use (scatterplot of our
data)

way the two variables were measured was based on Massetti and Zmud’s defi-
nition of IT use and is consistent with prior research [27, 50, 51, 69].

As can be seen from the data in Figure 4, high diversity of e-business use
was not equal to high volume of e-business use, which confirms Massetti and
Zmud’s argument that there are different facets of IT use [50]. For example,
the 49 firms located in the lower-right part of the figure reported high diver-
sity of e-business use, but a lower than average volume of e-business use.
Likewise, the 44 firms located in the left-upper part of the figure had high
volume but low diversity. These two groups of firms represented around one-
third of the total sample.

Data Analysis and Results
Evaluating the Measurement Model

The measurement model investigated in this study consisted of five multi-
item constructs: perceived benefits, globalization level, trading partner pres-
sure, government pressure, and regulatory concern. Sixteen indicators were
grouped into the five corresponding latent variables, in accordance with the
literature. Confirmatory factor analysis (CFA) using AMOS 4.0 structural equa-
tion modeling software was conducted to check the reliability and validity of
the measurement model. The results and statistical measures are provided
below.

Convergent validity was verified through the f-statistic for each factor load-
ing. Most of the factor loadings in the initial model comprising 16 indicators
were significant, with the exception of one item (PB4; see Appendix A). After
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this item was eliminated, all the factor loadings were greater than the typical
cutoff value of 0.5 and significant at the p < 0.01 level, as shown in Table 6,
evidencing good convergent validity [25]. Discriminant validity measures the
extent to which different constructs diverge from one another. The diagonal
elements in Table 7, representing the square root of average variance extracted
(AVE), are a measure of the variance between a construct and its indicators.
The rule of thumb for assessing discriminant validity requires that the square
root of AVE be larger than the correlations between constructs, that is, the off-
diagonal elements [9, 25]. Tables 7 and 8 provide strong evidence of discrimi-
nant validity:*

Reliability measures the stability of the scale based on an assessment of the
internal consistency of the items measuring the construct. It is assessed by
calculating the composite reliability for each composite independent variable.
In the measurement model shown in Table 6, most of the constructs have a
composite reliability over the cutoff of 0.70, as suggested by Straub [70], while
two constructs have a reliability close to this cutoff (0.659 for trading partner
pressure, and 0.689 for regulatory concern).

Goodness-of-fit measures the correspondence of the actual input covari-
ance matrix from the data with that predicted from the proposed research
model. There are three types of goodness-of-fit measures: (1) absolute fit mea-
sures, (2) incremental fit measures, and (3) parsimonious fit measures [25].

1. Absolute fit measures determine the degree to which the overall
model (the theoretical model) predicts the observed covariance
matrix (data). The root mean square error of approximation
(RMSEA) is the measure best suited for use in a confirmatory model
with larger samples [63]. RMSEA is the discrepancy per degree of
freedom, and values ranging from 0.05 to 0.08 are deemed accept-
able [25]. The measurement model tested in the present research has
an RMSEA value equal to 0.063, as can be seen in the right-hand
column of Table 6, which satisfies the recommended criteria.

2. Incremental fit measures compare the proposed model to a baseline
model. The Tucker-Lewis index (TLI), the normed fit index (NFI),
the incremental fit index (IFI), and the comparative fit index (CFI)
are all commonly used incremental fit measures. The recommended
acceptance level for these indices is a value greater than 0.90 [25]. As
shown in Figure 5, the indices fulfill the requirements.

3. Parsimonious fit measures the goodness-of-fit of the model to the
number of estimated coefficients required to achieve this level of fit.
The objective is similar to the adjustment of R? in multiple regres-
sion. Normed chi-square (chi-square/degrees of freedom) is a
frequently used parsimonious measure proposed by Joreskog [32]. A
value less than 3 implies a good model fit and no evidence of
overfitting [6]. The tested measurement model in the present re-
search satisfies the recommended criteria.

In conclusion, all the above indices indicate that the model fit the data very
well.
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Constructs PB GL TP RC GP
Perceived benefits 0.726

Globalization level 0.216 0.606

Trading partner pressure 0.589 0.235 0.629

Regulatory concern 0.169 0.183 0.250 0.655

Government pressure 0.332 0.136 0.478 0.32 0.758

Table 7. Discriminant Validity of Instruments.

Notes: Diagonal elements are the square root of average variance extracted (AVE), which, for discriminant
validity, should be larger than interconstruct correlations (off-diagonal elements).

Constrained Unconstrained
Constructs model y? (df) model 2 (df) Ay?
Perceived benefits
Globalization level 201.537 (16) 37.404 (15) 164.133***
Trading partner pressure 121.701 (1) 59.76 (10) 61.941***
Regulatory concern 167.231 (11) 9.029 (10) 158.202***
Government pressure 155.627 (7) 9.610 (6) 146.017***
Globalization level
Trading partner pressure 144.381 (16) 24.349 (15) 120.032***
Regulatory concern 152.001 (16) 15.784 (15) 136.217***
Government pressure 184.008 (11) 18.149 (10) 165.859* **
Trading partner pressure
Regulatory concern 130.345 (11) 12.908 (10) N7.437***
Government pressure 82.968 (7) 17.903 (6) 65.065***
Regulatory concern
Government pressure 19.614 (7) 3.526 (6) 116.088* * *

Table 8. Assessment of Discriminant Validity.

All differences in 2 are significant at p < 0.01.

Testing the Structural Model

The empirical results of the structural model, as calculated by AMOS 4.0, are
presented in Figure 5. The path coefficients using normal fonts in the left col-
umn represent the diversity of e-business use, while the underlined path coef-
ficients in the right column represent the volume of e-business use. Both of
the models were run using standardized construct values, so the standard-
ized path coefficients can be interpreted and compared directly. The good-
ness-of-fit indices (chi-square/df, TLI, NFI, CFI, IFI, RMSEA) satisfy the
recommended criteria.

Hypotheses Testing

Diversity of e-business use (Hla, H2a . . . H8a). Six of the eight tested variables
showed significance. Perceived benefit (H1a), technology resources (H2a),
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Diversity of e-business use  Volume of e-business use

Perceived Model indices: Model indices:
Benefits Perceived Chi-square/df= 2.897 (<3) Chi-square/df= 2.865 (<3)
Benefits TLI=0.935 (>0.9) TLI=0.933 (>0.9)
o NFI=0.921 (>0.9) NFI=0.919 (>0.9)
Organizational 0.210%* CFI=0.947 (>0.9) CFI= 0.946 (>0.9)

Readiness IFI= 0.947 (>0.9) IFI= 0.946 (>0.9)
® RMSEA= 0.080 (<0.08) RMSEA= 0.080 (<0.08)

Technology N
0.106* Spsger
Globalization T~ .

Level 0.168*

e-business use
o Diversity
e Volume

External A
Pressure Trading Partners 0.418*%**  0.090
Pressure

0.13/

-0.006

Figure 5. Empirical Results (structural model)
Notes: *** p<0.01; ** p<0.05; * p<O0.1.

firm size (H3a), globalization level (H4a), trading partner pressure (H5a),
and competition intensity (H8a) were found to be significant factors influ-
encing the diversity of e-business use. Testing all the factors together in one
model made it possible to investigate the relative contribution of each factor
to e-business use. Among the six factors, trading partner pressure was found
to be the most important factor influencing the diversity of a firm’s e-busi-
ness use. Since e-business is related to several firms or parties, supplier and
customer pressure play a critical role in pushing or pulling firms to engage in
more e-business use. More and more companies are apparently realizing that
if they want to fully obtain the benefits of e-business, they have to send a
clear message to their business partners. For example, IBM executives have
said to their trading partners: “If you want to do business with us, do it elec-
tronically” [4].

More interesting, unlike what the previous studies concluded and the hy-
pothesis predicted, government pressure (H6a) is not a significant factor lead-
ing U.S. firms to engage in greater diversity of e-business use. As indicated
above, trading partner pressure is generally more important than government
pressure. It is also likely that the role of government in promoting the diver-
sity of e-business use is not as important in the United States as in developing
countries or small countries. Kuan and Chau’s research showed a positive
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relationship between government pressure and innovation use, but this may
be so because they only investigated companies in Singapore [41]. Singapore
has a highly centralized institutional authority that strongly influences firms’
technology decisions, whereas the U.S. government policy on e-business lets
the private sector take the lead, with government helping to provide the right
business climate for innovation [19, 24].

Regulatory concern (H7a) is not a significant inhibitor of U.S. companies
with respect to the diversity of e-business use. The insignificant path coeffi-
cient (-0.096) shows that the United States may have a better regulatory envi-
ronment supporting e-business use and U.S. companies express less regulatory
concern when doing e-business.

Contrary to the hypothesis, competition intensity (H8a) was a significant
inhibitor of diversity of e-business use. Firms in a more competitive industry
may have less diversity of e-business use. One possible explanation is that
firms facing excessive competition do not have adequate slack resources to
try innovations. This result supports Schumpeter’s hypotheses that in a mod-
ern industrial economy, innovation is greater in monopolistic industries than
in competitive ones because a firm with monopoly power can prevent imita-
tion and thereby can capture more profit from an innovation [66, 67, 68].
Mendelson’s case studies of unsuccessful on-line grocery stores indicate that
with grocery margins as thin as 2 percent and packaging and delivery as much
as $40 per order, it is hard for this industry to make money on-line [53].

Finally, dummy variables were used to test the differences between the
three industries. The manufacturing dummy variable had a significant nega-
tive coefficient, which means that the manufacturing sector is lagging in di-
versity of e-business use. Firms in distribution (wholesale and retail) and
financial industries that face end-consumers directly are more likely to lead in
using e-business for more activities. A possible reason is that retail and finan-
cial firms focus more on front-end applications (on-line selling, on-line adver-
tising), whereas manufacturing firms focus more on back-end e-business
applications (e-supply chain management). Back-end e-business applications
are more complex and costly to implement than setting up a Web site to do
on-line selling with end-consumers.

Volume of e-business use (H1b, H2b . . . H8b). Four of the eight hypotheses tested
in the model were supported. Perceived benefits (H1b), technology resources
(H2b), globalization level (H4b), and government pressure (H6b) are signifi-
cant factors affecting the volume of e-business use. Among these significant
factors motivating a firm to use greater volume of e-business, government
pressure is considerably the most important. This is an interesting finding
that is worthy of deeper analysis.

In the summer of 2001, President George W. Bush announced that as of the
end of 2002, all government agencies would use a single e-procurement por-
tal, www.FedBizOpps.gov, to provide private-sector bidders with access to
notices of solicitations of more than $25,000. FedBizOpps.gov is now the single
government point-of-entry (GPE) for federal procurement opportunities. From
requirements definition through contract completion, firms that want to do
business with the U.S. government have to use e-business technology. A check
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of the study data and of company profiles from hoovers.com found that many
of the most intensive e-business users that expressed greater government pres-
sure do business with the U.S. government. Some of these companies indi-
cated that the U.S. government accounted for 75 percent or more of their
business (hoovers.com). It is reasonable that these companies report a high
volume of e-business use related to selling to the government. Thus, whereas
the U.S. government has no impact on the diversity of e-business use among
the majority of private companies, it has a significant influence in promoting
the volume of e-business use with firms doing business with government.

Interestingly, firm size (H3b) is not a significant predictor of volume of
e-business use. Three possible explanations may elucidate this result. First,
the structural inertia effect may be more important in considering the volume
of e-business use. Large firms have more resources to implement diversified
e-business activities, but once a firm crosses the resources threshold and starts
doing business on-line, size may not influence how intensively it does busi-
ness on-line. Second, since the study’s volume measure included on-line sell-
ing, on-line purchasing, and on-line service percentages, the greater-volume
e-business users in the sample included several dot.coms that usually report
100 percent e-business use. The fact that dot.coms are comparatively smaller
firms may explain part of the findings.® Third, previous studies found a posi-
tive relationship between firm size and innovation use because they focused
on innovations that need a huge investment, such as EDI [51]. EDI is a dedi-
cated system that requires a huge expenditure for installation, maintenance,
and training before it can be fully used in an organization. Usually, only large
companies have the resources to build and use these expensive innovations.
In contrast, when on-line selling, purchasing, and service are being consid-
ered, e-business uses standardized Internet technology. Companies invest less
money in these backbone facilities than in EDI. Zhu, Kraemer, and Xu argue
that in countries with high e-business intensity, e-business is no longer a phe-
nomenon dominated by large firms [79]. The study’s finding is consistent with
their result.

Trading partner pressure (H5b) also does not significantly influence the
volume of e-business use. Since government is the most powerful trading
partner of these high-intensity e-business users, one explanation holds that
the importance of trading partner pressure may be shared by government
pressure. This explanation is confirmed by the 0.716 correlation coefficient
between government pressure and trading partner pressure for the high-vol-
ume e-business users in the sample, namely, the 15 most intensive e-business
users (5% of the sample conducting at least 30% of e-business transaction
on-line).°

Regulatory concern (H7b) was not an inhibitor of volume of e-business
use. This again confirms that the United States has a positive regulatory envi-
ronment supporting e-business. Moreover, competition intensity (H8b) was
not a significant driver of volume of e-business use. Although the path coeffi-
cient (-0.003) was not significant, the negative sign is consistent with H8a,
showing that a firm in a more competitive industry may use less e-business.

Finally, consistent with the result that the manufacturing sector is lagging
in the diversity of e-business use, the manufacturing dummy variable shown
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in the volume model also indicates that manufacturing firms do not use e-
business as intensively as firms in financial and distribution industries.

Interaction effect (H9). Using Kenny and Judd’s product-indicator approach of
estimating interaction effect [34], a structural model containing an interaction
term (globalization level * government pressure) was re-examined. Table 9
shows that the interaction effect was insignificant in the diversity model. A
more important finding is that the interaction term showed a significant nega-
tive moderation effect in the volume model. Equation (1) represents the result
of this moderation effect: The more global a firm is, the less its e-business use
volume is affected by government pressure.”

d(Volume)

2(Goo) 0.283 —0.206 (Globalization). 1)

Conclusion

The empirical results suggest that the research model can usefully explain
e-business use in U.S. firms for both the diversity and volume measures. Con-
sidering the diversity of e-business use, six of the eight variables were found
to be significant, with trading partner pressure being considerably more im-
portant. The study found that larger and more global firms that derive greater
perceived benefits from e-business, experience greater business partner pres-
sure, possess richer technology resources, and face less competition intensity
may use more diversified e-business technology. Considering the volume of
e-business use, four of the eight variables were significant determinants, with
government pressure being the most important driver. More globalized firms
that derive greater benefits from e-business, are subject to greater govern-
ment pressure, and possess richer technology resources tend to have a higher
volume of e-business use.

The most interesting and newest finding is the different effect of trading
partner pressure and government pressure on e-business use. Trading part-
ner pressure was strongly related to diversity but not to volume, whereas
government pressure was strongly related to volume but not to diversity. This
suggests that the role of the U.S. government in promoting diversity of
e-business use may not have much effect on most private companies, but does
have a significant influence in promoting volume of e-business use in firms
doing business with the government. In retrospect, this is not surprising, but
this dual relationship has not been previously hypothesized or discovered.
Generally, U.S. government policy toward e-business is to let the private sec-
tor take the lead, with government helping to provide the right business cli-
mate. The empirical results show that the United States has a positive regulatory
environment for supporting e-business.

Based on comparison of the diversity and volume of e-business use mod-
els, there are three common factors motivating firms to use more diversified
and intensive e-business: perceived benefits, technology resources, and glo-
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Diversity of
e-business use

Volume of
e-business use

Perceived benefits 0.350*** 0.207**
Technology resources 0.407*** 0.150**
Firm size 0.158** -0.021
Globalization level 0.170** 0.353***
Trading Partners’ pressure 0.357*** 0.084
Government pressure 0.058 0.283***
Regulatory concern -0.109 -0.028
Competition intensity 0.146** -0.003
Manufacturing 0.189** 0.157**
Finance -0.036 0.048
Globalization level * Government pressure -0.081 0.206**

Model indices

Model indices

¥2/df=2.857 (< 3)

$2/df=2.973 (< 3)

L =0.935 (> 9) TL = 0.929 (> 9)
NFI = 0. 921 (>9) NFI = 0.916 (> 9)
CFl = 0.947 (> 9) CFl = 0.943 (> 9)
IFl = 0.947 (> 9) IFl = 0.943 (> 9)
RMSEA = 0.080 RMSEA = 0.080

Table 9. Empirical Results (structure model with an interaction term).

*** p<0.01; ** p<0.05.

balization level. Given the consistent significance and magnitude showing in
the diversity and volume models, these three factors appear to be fundamen-
tal and strong drivers for firms to use more e-business. The manufacturing
sector lags in diversity and volume of e-business use, whereas firms in distri-
bution and financial industries that deal directly with end-consumers are more
likely to lead in using e-business. This may be due to the greater simplicity of
setting up a Web site to do on-line selling and purchasing with end-consum-
ers. In contrast, setting up an extranet for manufacturing suppliers and busi-
ness partners involves complex and rich interorganizational links that are more
difficult and costly to implement.

The study makes four specific contributions to the innovation use litera-
ture. First, it focuses on e-business. Previous studies examined EDI and other
interorganizational information systems, but this is one of the first empirical
studies of e-business. Second, it goes beyond adoption/nonadoption to look
at the use of e-business. Moreover, following Massetti and Zmud, it distin-
guishes between volume of use and diversity of use [50]. The research indi-
cates that e-business use is multidimensional not only because diversity and
volume are two different concepts, but because they have somewhat different
determinants. Third, going beyond the existing research, it identifies several
new determinants of use that are highly related to the specific characteristics
of e-business, such as globalization level, government pressure for e-business
use, and e-business regulatory environment. Fourth, it develops a single frame-
work that integrates factors from several theoretical perspectives in an effort
to understand their relative influence on e-business use. The study argues
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that discussions of e-business use should not be limited to expected gains
from technology and organizational readiness but should also include pres-
sures from external parties and the external business climate. The four con-
structs have never before been tested in one model.

Regarding implications for practice, the finding that external pressure is
the major factor driving e-business use suggests that firms not doing e-busi-
ness will be driven to do so in the future either by their trading partners or by
their government customers. With regard to trading partners, the pressure
will most likely come from business customers that require suppliers to use
e-business for greater supply-chain efficiency and coordination. Similarly, firms
that are suppliers to federal, state, or local government need to recognize that
as use of the Internet for business-to-government transactions expands, they
will increasingly be required to conduct transactions electronically.

Although some of the independent variables in the model are insignificant
when applied to the U.S. data, they contribute to an understanding of the
e-business environment in the United States. Demonstrating the statistical sig-
nificance of all the variables was not the major goal of this paper. Instead, the
study tried to organize and synthesize the literatures in innovation diffusion
theory to investigate e-business use by U.S. firms. For instance, in the external
pressure construct, trading partner pressure was strongly related to diversity
but not to volume, whereas government pressure was strongly related to vol-
ume but not to diversity. This finding shows that external pressure is, in gen-
eral, a significant factor for e-business use. Different kinds of external pressure
are associated with different dimensions of e-business use. The fact that regu-
latory concern is not significant in the U.S. sample does not mean that this
variable should be excluded from the model. The insignificant result only
shows that regulatory concern is not an inhibitor of e-business for U.S. firms.
It could be a very significant variable when data from other countries are
examined.

The study has two limitations. First, budgetary constraints made it neces-
sary to ask the same subjects to provide measures of both independent and
dependent variables. Since the subjects may have given socially appropriate
answers, future researchers are encouraged to use multiple responses in data
collection to reduce the possibility of bias. Second, developing solid instru-
ments in the e-business domain is still an ongoing procedure of development,
testing, and refinement [80]. Although reliability and validity were empiri-
cally tested in the data set, new determinants related to e-business character-
istics, such as government pressure, could be further refined.

Future research might proceed in several directions. The first direction is to
examine whether on-line selling, on-line purchasing, and on-line coordina-
tion as elements in a firm’s e-business process have different drivers and bar-
riers. For example, the perceived benefits may differ significantly for firms
that only do on-line selling and firms that only do on-line procurement. Simi-
larly, on-line coordination (data exchange with suppliers and business part-
ners) is a much more complicated interorganizational activity than on-line
selling or purchasing. There should be some difference between these the three
e-business dimensions regarding adoption decisions, use behavior, and busi-
ness value to firms.
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Second, the impact of e-business use has not been fully investigated. Al-
though some studies using survey data have reported that e-business brings
about improvements in costs, sales, and coordination [3, 80], these are subjec-
tive assessments that need to be confirmed by more objective secondary data.
In addition, there should be more research attention to the relationship be-
tween the use and impact of e-business. The technocentric view holds that
more technology is always better, but it is not clear whether more use of
e-business translates into greater advantages for the organization [51]. The
present research has examined some of the interaction effects, but there are
many other moderating variables influencing the use and payoff of IT. Orga-
nizational compatibility, strategy alignment, and infrastructure are all sug-
gested moderators in the IT productivity literature [52]. Future research might
test the existence of these moderating variables in the relationship between
e-business use and e-business impact.

NOTES

1. Research focusing on dichotomous “innovation adoption” is not the focus of
this paper and is not included in Table 1. The innovation adoption literature is
reviewed by Chwelos, Benbasat, and Dexter [8].

2. It is necessary to separate the two sources of pressure to see their influence
individually. Theoretically, since not every firm does business with government, the
importance of government pressure influencing each firm’s decision on innovation
use is different. Empirically, confirmative factor analysis provides statistical support
for not grouping these two factors together in order to meet the requirement of
unidimensionality and convergent validity.

3. The focus of this paper is on the relationships between variables and testing
the research model, not on any specific population.

4. Another criterion, suggested by Gerbing and Anderson, is also used to test
discriminant validity [23]. This criterion asks whether the correlations between any
two constructs are significantly different from unity. It can be tested by comparing
an unconstrained measurement model that freely estimates the correlation between
two constructs of interests with a constrained model with that correlation fixed as
unity. The chi square between these two models should be significantly different.
Table 8 provides strong evidence of discriminant validity.

5. A t-test was conducted to compare the mean value of employee numbers
between dot.coms and traditional firms. The results indicate that dot.coms had
significantly fewer employees than traditional firms.

6. For the whole sample, the correlation coefficient of these two variables was
0.478 (see Table 7). As a result, multicollinearity was not a concern.

7. The interaction effects between firm size and trading partner pressure were
also tested, as were those between perceived benefits and competition intensity,
based on a reviewer’s suggestion, but no significant results were found.
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