Yu: What Drives Enterprises to Trading via B2B E-marketplaces?

WHAT DRIVES ENTERPRISES TO TRADING VIA B2B E-MARKETPLACES?

Chian-Son Yu
Institute of Information Technology and Management, Shih Chien University, Taiwan
csyu@mail.usc.edu.tw

ABSTRACT

Rapid developments in e-commerce and e-technology have accelerated intra-business and inter-business online
transactions during recent years. Following an empirical survey, critical factors influencing a firm’s willingness to
use an e-marketplace are identified via a pre-joining, decision to join, and post-joining research structure. The
differences between companies participating and not-participating in e-marketplaces are also examined. However,
owing to the samples being limited to Taiwanese enterprises, cautious is needed in generalizing the findings of this
study to other countries with different cultures or industry structures.
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1. Introduction

Given the explosive growth in Internet-based technologies and e-commerce, a growing number of
brick-and-mortar trading activities have moved to the Internet, and are typically conducted via web-based systems
called e-marketplaces that enable automated transactions and collaboration between buyers and sellers. According to
the e-Marketer [2004], total e-commerce in the business-to-business (B2B) sector exceeded US$ 2.77 trillion in
2003 whereas e-commerce in the business-to-customer (B2C) sector reached US$ 0.452 trillion in 2003. E-Marketer
[2004] also reported that North America accounted for US$ 1.6 trillion of the US$ 2.77 trillion B2B e-commerce
market, with the remainder being comprised as follows: Asia-Pacific, US$ 0.3 trillion, Europe, US$ 0.8 trillion,
Latin America , US$ 0.58 trillion, and Africa and the Middle East together accounting for US$ 0.177 trillion. The
market intelligent center (MIC) based in Taiwan [MIC, 2004] reported that the value of e-marketplace transactions
in Taiwan exploded between 2000 and 2003 (recording US$ 56 million in 2000, US$ 125 million in 2001, US$ 406
million in 2002, and US$ 750 million in 2003). By 2007, 50% of B2B e-commerce in Taiwan will be transacted
through e-marketplaces, compared to an average of 55% of B2B e-commerce worldwide via e-marketplaces,
according to Internet Data Center (IDC) Report [IDC 2005].

Metcalfe et al. [2002] predicted that US firms would shift 42% of online trading to e-marketplaces in the next
five years and lead trading in e-marketplaces in the US to exceed US$ 3 trillion in 2006, while European B2B
e-marketplace are expected to top US$ 2.8 trillion in 2006. Jupiter Research [2002] estimated that B2B
e-marketplaces accounted for 3% of global trade in 2000, and predicted this would reach 36% in 2005. Furthermore,
Gartner Group Report [Gartner 2003] estimated that e-marketplaces would transact US$ 7.3 trillion of global trade
in 2007. Although the e-marketplace has experienced the up and down of its rollercoaster ride in the beginning
period, its future seems prosperous as projected by many industries and academic institutes. Moreover, e-commerce
figures may vary subject to survey time and calculation formulas, but the clear trend is for B2B e-commerce to
significantly exceed B2C e-commerce, and for e-marketplaces to contribute significantly to B2B e-commerce
growth.

Unlike most e-marketplace studies [Bakos 1991&1998; Kalakota & Whinston 1997; Leebaert 1998; Clemons &
Wang 2000; Koch 2002; Yu 2003; Fairchild et al. 2004] which utilize the e-marketplace business perspective to
explore — how e-marketplaces emerged, their development, role, and classification, major phases of in building an
e-marketplace, the key factors contributing to the success of e-marketplaces, e-marketplace competitive strategies’
analysis and evaluation, and so on, this investigation aims to understand the causes driving companies to participate
in e-marketplaces from the perspective of e-marketplace participants. Furthermore, as Rash and Kragh [2004] noted,
the current literature not yet explored in detail the motives relating to e-marketplace participation and
non-participation. This study attempts to comprehensively explore the factors driving enterprise decisions regarding
whether to conduct business via e-marketplaces. Although rapid growth in e-marketplaces seems inevitable, a survey
taken in early 2004 [Yu, 2006] revealed that the rate at which Taiwanese small- and medium-sized enterprises join
e-marketplaces was significantly below expectations. Therefore, this investigation also attempts to understand the
e-marketplace adoption rate among large Taiwanese firms and to perform cluster analysis to find differences
between firms that use e-marketplaces and those that do not.
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2. Literature Review

Regarding the motivations driving enterprises to use e-marketplaces, the prevailing literature [Bakos 1991&
1997&1998; Gebauer 1999; Afuah & Tucci 2001; Raisinghani & Hanebeck 2002; Ratnasingam et al. 2005; Yu 2006]
has mostly considered economic incentives such as reducing the search costs that buyers incur when sourcing
suitable products, collecting product data, and comparing prices, and reducing the marketing cost that sellers incur
when attempting to attract prospective customers, launch new products or promote old ones, and run advertising
campaign. Although most literature has argued that e-marketplaces affect the market power of buyers and sellers and
generally favor buyers since e-marketplaces eliminate search product information and price barriers, some studies
[Lee 1998; Strader & Shaw 1999; Grover & Ramanlal 2000] have different findings. In a study of the Japanese
auto-auction market, Lee [1998] found that prices of used cars traded through e-marketplaces are higher than those
of used cars traded in traditional markets because sellers can preserve their asking prices while being able to expose
their products to a wider range of buyers. The implication driven from this case is that the reduced price hypothesis
stands only when sellers exceed buyers. In an empirical study of the sports trading card market, Strader and Shaw
[1999] observed that prices, search costs, and sales taxes are lower in e-marketplaces, while risk costs, distribution
costs, and market costs are lower in traditional markets. The resulting implication is that either sellers or buyers may
try to delay e-marketplace adoption as long as they cannot benefit from e-marketplaces. Through examining the
worst-case and best-case scenarios, Grover and Ramandal [2000] demonstrated that technology provides buyers
with advantages in searching products and comparing offering, while also allow sellers to benefits from increased
numbers of buyers, reduced marginal costs, price discrimination, and information manipulation. For a market maker,
to benefit both buyers and sellers rather than favor either one is the best strategy for promoting the growth of
e-marketplaces.

Besides the perspective of economics, recent articles [Sodhi 2001; Skjott-Larsen et al. 2003; Lu & Antony 2003;
White & Daniel 2004] have attributed e-marketplace adoption to the rapid development of Internet-enabled supply
chain. Faloon [2000] and Grieger [2003] noted that e-marketplaces emerge in different industries, supporting
different forms of exchange of goods and services, involving different types of actors, and reducing the transaction
and operating costs inherent in supply chains. Moreover, Sodhi [2001] commented that by expanding the physical
scope of marketplaces, including vendors and customers, and functional scope of marketplaces, including product
design, marketing, and customer relationship management, e-marketplaces significantly increase the efficiency of
Internet-enabled supply chains. Based on an extensive literature review, Skjott-Larsen et al. [2003] argued that
different types of buyer-supplier relationships require different types of e-marketplaces. Through conducting an
empirical investigation in the UK, White and Daniel [2004] found that the reasons motivating sellers to use
e-marketplaces included: a defensive strategy against other e-marketplaces established by rivals, providing a single
point of contact and communication with numerous customers, and perceiving the potential to reduce
order-processing costs. The main reasons for buyers to use e-marketplaces include: reducing the cost and time
required for purchase, ease of comparison of products from a range of suppliers, and access to many suppliers via a
single point of contact. Notably, White and Daniel [2004] also found that the adoption of e-marketplaces has led to a
deepening of buyer-supplier relationships, a finding that is consistent with studies of Malone et al. [1987] and
Clemons et al. [1993].

Generally, e-marketplaces can be classified into vertical and horizontal markets depending on industry
specification, or direct and indirect markets depending on the product nature. Classifying e-marketplaces according
to the role of the owner, three types of e-marketplaces can be identified: buyer-driven, seller-driven, and independent
e-marketplaces. Among these, the first two groups of e-marketplaces are also called participant-owned
e-marketplaces. Buyer-driven e-marketplaces are established by consortiums of buyers interested in procuring
products from upstream suppliers via the Internet, while sell-driven e-marketplaces are established by consortiums
of suppliers interested in selling products to their downstream via the Internet. Meanwhile, independent
e-marketplaces are those established by third parties (called pure players or market makers) who are neutral and
simply attempt to generate revenues by operating the marketplace on behalf of traders. Since classifications of
e-marketplaces vary according to the differentiating criteria used, the following table summarizes different
classification schemes:

As Grewal et al. [2001] pointed out, the success of e-marketplaces depends not only on the market makers
(e-marketplaces) but also on market participants (called user firms). Therefore, this study focuses on the perspective
of user firms (market participants) instead of that of e-marketplaces (market makers) to explore what drives
enterprises to trade via e-marketplaces. Besides, extant literature lacks of investigating the differences regarding firm
decisions to use an e-marketplace between pre-adoption and post-adoption. Accordingly, this wok adopts the
pre-joining, decision to join, and post-joining research structure to investigate the critical factors driving a firm to
participate in an e-marketplace.
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Table 1: Scheme of e-marketplace classification

Separating Criteria # of type Type Name Resources
Industry specification two vertical and horizontal markets
Product nature two _dlrect and |nd_|rect mark_ets Raisch [2000]
buyer-driven, seller-driven, and independent
Role of the owner three
e-marketplaces
. MRO (Maintenance, Repair, Operation) Hubs,
e busmt_esses buy and four Catalog Hubs, Yield Managers, and Kaplan & Sawhney
what businesses buy [2000]
Exchanges
. Commerce Hub, Dynamic Marketplace, S
Lol o aut_or_natlon o four Channel Enabler, and Content/Community Piccinelli et al.
Impact of pricing models Portal [2001]
aggregators, trading hubs, post and browse
Matching mechanism five markets, auction markets, and fully automated Scull?z/ogél\gv oods
exchanges
Ui posﬂg:la:g B EIsE two biased vs. unbiased Grewal et al. [2001]
: static vs. dynamic or
e ing) ERers two established vs. discovered Gottschalk and
Market focus four spot markets, open mar_kets, private markets, Abrahamsen [2002]
and information markets

3. Determinants for E-marketplace Adoption

Numerous studies have contended that e-marketplaces evolved from electronic data interchange (EDI) systems
and developed based on e-procurement needs [Angeles 2000] and fully supported by IT, IS, and communication
technologies [Guilherme & Aisbett 2003]. Hence, possible determinants of affecting a firm’s likelihood of adopting
an e-marketplace can be referred in literature: e-procurement [O' Callaghan et al. 1992; Aisbett et al. 2005]; EDI
[lacovou et al. 1995; Premkumar et al. 1994; Angeles 2000; Chau 2001]; IT [Davis 1993; Karahanna et al. 1999]; IS
[Thong 1999; Gefen & Straub 2000]; e-commerce [Poon & Swatman 1999; Kendall et al. 2001; Travica 2002];
telecommunication [Grover & Goslar 1993; Pollard 2003]; and Internet-related technologies [Slade & Van Akkeren
2002; King & Gribbins 2003].

O' Callaghan et al. [1992] examined the factors affecting a firm’s decision on whether to adopt an
e-procurement system, and presented three principal questions. First, can e-procurement system provide the required
functionality with the enhancement of the company competitive needs? This is a primary product criterion affecting
the adoption decision. Second, is e-procurement system compatible with the existing IS, corporate cultural/value and
current procurement workflow? The primary internal factors behind this question are that investment required in
new infrastructure, effort required in integrating with existing 1S, and change required in current workflows and/or
organization structure positively impact a firm’s decision to adopt an electronic procurement system. Third, in
addition to these factors, adoption by principal customers within a supply chain or by other important companies in
the same industry and incentive from government or regulations are primary external factors that impact a firm
decision to adopt an e-procurement system.

Consequently, four potential factors exist when a firm decides whether to join e-marketplaces.

F1. Willingness to use e-marketplaces is influenced by whether the required trade functionality is fully
supported.

F2: Willingness to use e-marketplaces is affected by the degree of compatibility for transforming current buying
and selling activities into online buying and selling via e-marketplaces.

F3: Willingness to use e-marketplaces is likely if key customers within a supply chain or competitors in the
same industry adopt e-marketplaces.

F4: Willingness to use e-marketplaces is influenced by government measures encouraging businesses to adopt
e-marketplaces.

Grover and Goslar [1993] examined 15 different information exchange technologies (i.e., bulletin boards, email,
integrated service digital network, etc.) and studied the corporate reasons for using or failing to use these
technologies. After examining the influences at three phases of start-up, adoption and execution, the crucial factors
influencing company adoption of new technologies were as follows:

(1) Stability of a competitive environment is a critical factor affecting a company’s decision to adopt/not adopt
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new technologies. If a competitive environment is complex and volatile, then a firm is likely required to
innovate when adopting new technologies to maintain its competitive edge. Conversely, a firm is unlikely to
adopt innovative new technologies when a stable competitive environment exists.

(2) Company size also affects company decisions regarding adoption of new technologies. Large companies are
typically better equipped than small companies to adapt to changes, possess the resources needed to
accommodate change and are better capable of handling the risks related to adopting new technologies to
boost competitiveness.

(3) If a company’s decision-making team is dispersed globally rather than centrally located, then the company is
more likely to adopt new technologies to enhance information flow.

(4) Extent of standardization and documentation in a company’s workflow also influence the likelihood of a
company adopting new technology; this likelihood increases if company workflow is highly standardized and
well documented.

(5) Companies with well established IS are frequently willing or ready to adopt new technologies. Measures of IS
maturity are the extent to which a company’s workflow is digitized, sophistication of system infrastructure,
performance of IS (dependent on whether an organization’s goal was met, not on cost), the degree of IS
standardization, the senior management’s commitment to implementing IS and the number of IT-experience
employees in a company.

Thus, five possible factors affecting whether a company chooses to utilize e-marketplaces are as follows:

F5. Willingness to use an e-marketplace is affected by competitive environment stability.

F6: Willingness to use an e-marketplace is influenced by company scale.

F7: Willingness to use an e-marketplace is influenced by the degree to which a company is global.

F8: Willingness to use an e-marketplace is affected by the degree of workflow standardization, documentation,
and computerization.

F9: Willingness to use an e-marketplace is influenced by the ease of using an e-marketplace to conduct current
operations.

Premkumar et al. [1994] surveyed 201 firms that had implemented EDI and Premkumar and Roberts [1999]
interviewed 78 businesses that adopted new information communication technology. The following conclusions are
drawn from their studies. (1) The extent of new system/technology compatibility with a company’s existing
workflow, work values and past work experience — result in a high level of compatibility, suggesting a high chance
of adoption. (2) A high level of difficulty of using new system/technology and training decreases the likelihood of
adopting new system/technology. (3) Low installation costs increase the likelihood of adopting new
system/technology. (4) Support from senior management increases the chance of adopting new system/technology.
(5) If potential benefits by using new system/technology are high, then the likelihood of adoption is correspondingly
high. (6) When substantial competitive advantage can be gained from new system/technology, the chance that a firm
adopts such system/technology is high.

Deducting similar findings in F2 (compatibility) and F9 (ease of use), two additional critical factors influencing
firm use of e-marketplaces are as follows:

F10. Willingness to use e-marketplaces is influenced by the competitive advantages a firm can gain from their
use.

F11. Willingness to use e-marketplaces is affected by the strength of support from senior management.

Based on surveys of 166 businesses analyzing company decisions in adopting new IS/IT, Thong et al. [1995]
and Thong [1999] discovered eight critical factors. (1) The character of a CEO (e.g. innovative or conservative, risk
averse or risk friendly) highly impacts a company’s decision to adopt new IS/IT. (2) A CEO’s awareness of new
IS/IT (e.g. knowledge of new IS/IT, aware of potential benefits derived from adopting new IS/IT, etc.). When a CEO
that is aware of and understands new IS/IT, the company will be likely to use such IS/IT. (3) If a new IS/IT provides
a competitive edge required by a firm or matches a firm’s goal, the company is likely to utilize new IS/IT. (4) The
degree of compatibility of new IS/IT with a company’s existing workflow and systems is positively correlated with a
firm’s likelihood to adopt new IS/IT. (5) If new IS/IT is considered complex and difficult to use and understand, the
chances of it being adopted is low. (6) A large company is more likely than a small company to adopt new IS/IT. (7)
If employee knowledge of new IS/IT is low, then the company is likely to be slow in adopting such IS/IT. (8) If a
company is dependent on the accuracy, speed and reliability in information exchange, then it usually keeps an eye
on new IS/IT launching and likely to adopt new IS/IT.

Based on similar findings, such as F10 (competitiveness and relative advantages), F2 (compatibility), F9 (ease
of use) and F6 (firm scale), two other possible determinants for utilizing e-marketplaces are as follows:

F12. Willingness to use e-marketplaces is influenced by promotion from CEOs.

F13: Willingness to use e-marketplaces is influenced by the speed of completing a transaction and exchanging
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trading information.

Lai [1998], who examined the adoption and execution of e-store strategies by Taiwanese companies, identified
the following eight issues that affect a firm’s decision to construct/not construct electronic stores: buy in and
adoption by senior management, professional awareness of electronic markets by senior management, the extent of
computerization in the company, supply chain customer requirements, cost of adoption, cost of management and
maintenance, the quality of data transmission and network security, the extent of collaboration between network
suppliers and customers, and the support provided by network suppliers to customers.

Deducting findings similar to F11 (support from senior management), F8 (workflow computerization) and F3
(peer influence), two possible influences on the utilization of e-marketplaces are as follows:

F14: Willingness to use e-marketplaces is influenced by service quality and security level provided by
e-marketplaces.

F15: Willingness to use e-marketplaces is influenced by the added value offered by e-marketplaces.

Based on 65 organizations, Gottschalk and Abrahamsen [2002] reported that top three reasons for firms not
joining e-marketplaces are that e-marketplaces were not relevant for their businesses, their customers were not ready,
and that integrating e-marketplaces with existing systems was too difficult. Conversely, the top four reasons for
firms joining e-marketplaces are reducing transaction costs, negotiating better agreements, better utilizing frame
agreements, and accessing more suppliers. These findings are similar to F2 (compatibility), F3 (peer influence), and
F10 (competitiveness and relative advantages). Lee and Lim [2005], Driedonks et al. [2005], Molla and Licker
[2005], Wu and Wang [2005], and Yu [2006], who published the most recent studies on the adoption of
EDI/e-marketplaces/e-commerce/mobile commerce, did not identify any critical factors beyond F1-F15.

4. Building Research Structure, Hypotheses, and Questionnaires

Building on the previous discussion, determinants of e-marketplace use can be deconstructed into four
constructs. Construct 1 circumscribes “firm characteristics” - degree of compatibility for moving current transaction
activities to e-marketplaces (F2), company scale (F6), degree of globalization (F7), degree of workflow
standardization, documentation, and computerization (F8), and speed requirement for completing a transaction and
exchanging information (F13). Construct 2 is “competitiveness of the business environment”, which involves
concerns from principal customers within the supply chain or important competitors (F3), government
encouragement (F4), and degree of stability within the competitive environment (F5). Construct 3 is “promotion
from top management” primarily consisting of senior management (F11) and CEO (F12). Construct 4 is “the
e-marketplace itself” including level of required functional fulfillment (F1), level of ease using e-marketplaces (F9),
competitive advantages brought by using e-marketplaces (F10), degree of service quality and security supported by
an e-marketplace (F14), and required cost for joining an e-marketplace (F15).

Based on the research goal of considering e-marketplace participants rather than e-marketplace itself business,
this work utilizes constructs 1-3 to exploring what drives firms to use e-marketplaces, and takes an entire firm (user
firm) as the survey unit. The research structure includes three models, namely pre-adoption, in-adoption, and
post-adoption, as depicted in Fig. 1.

From Figure 1, the nine hypotheses were stated as follows:

For e-marketplace in-adoption stage (Model 1),

H1: Firm characteristics significantly influence firm decision to utilize e-marketplaces;

H2: Competitiveness of the business environment significantly influences firm decision to utilize e-marketplaces;
H3: Promotion from top management significantly influences firm decision to utilize e-marketplaces.

For e-marketplace pre-adoption stage (Model 2),

H4: Firm characteristics significantly influence firm decision to begin planning to adopt e-marketplaces;

H5: Competitiveness of the business environment significantly influences firm decision to begin planning to adopt
e-marketplaces;

H6: Promotion from top management significantly influences firm decision to begin planning to adopt
e-marketplaces.

For e-marketplace post-adoption stage (Model 3),

H7: Firm characteristics significantly influence the likelihood of a firm continuing to utilize e-marketplaces;

H8:Competitiveness of the business environment significantly influences the likelihood of a firm continuing to
utilize e-marketplaces;

H9: Promotion from top management significantly influences the likelihood of a firm continuing to utilize
e-marketplaces.
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Figure 1: Research structure

The operational definition for each construct and multiple-items scales drawn from literature to measure
constructs 1-3 are shown in Table 2.

Table 2: Constructs and corresponding information

Corresponding Operational Clolts sl
Construct - R Questionnaire Item Sources
critical factors Definition
Items
de-r;h;ngzg‘;giwofhe [O' Callaghan et al. 1992;
. S Grover & Goslar 1993; Thong
Firm F2, F6, F7, F8, inside company to ; .
characteristics F13 ush a firm to Ql-12 et al. 1995; Thong 1999;
P : Gottschalk & Abrahamsen,
adopting an 2002]
e-marketplace
The degree of stress . .
Competitiveness from the outside [%rg\ilrag‘hénogltaarl'1;32_2’
of the business F3, F4, F5 company to pull a Q13-25 Gottschalk & Abrahamsén
environment firm to adopting an 2002]
e-marketplace
The degree of
supporting a firm to [Premkumar et al. 1994;
Promotion from adopt an Premkumar & Roberts 1999;
top management F11,F12 e-marketplace from Q26-37 Thong et al. 1995; Thong
the CEO or senior 1999]
management e-savvy

The questionnaire comprises two sections as listed in Appendix A. The first section contains 37 questions used
to solicit company opinions regarding the three constructs. The second section has 10 questions and is to obtain
basic data for each company and determine whether the firm has joined an e-marketplace, the e-marketplace type
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joined (i.e., operated by neutral third-party, dominated by seller or buyer), if they are planning to stay, exit, or switch
to another e-marketplace, and whether they are planning to use e-marketplaces if not currently using e-marketplaces.
To minimize the risk of respondents not understanding survey questions and of survey questions not correctly
reflecting the hypotheses, the survey questionnaire was designed using the following three steps: (1) items for
measuring each construct were selected from literature and reworded to specifically relate to the context of utilizing
e-marketplaces; (2) each question was answered on a seven-point Likert scale from 1 (strongly disagree) to 7
(strongly agree); (3) two industrial experts and two academics were invited to review and refine the survey
questions.

5. Sampling, Reliability and Validity

A questionnaire was sent to 1500 large Taiwanese firms randomly selected from Top 5000 Company List
published by China Credit Information Service, LTD. (http://www.credit.com.tw/newweb/DB/index.htm). A total of
295 responses were returned. 93 of which were invalid, resulting in a 13.5% valid response rate. Compared with
recent survey of Taiwanese firms such as 12.6% in Tao et al. [2001], 14.6% in Huarng and Chen [2002], 16.5% in
Shang and Marlow [2005], and 11.5% in Yu [2006], a 13.5% valid response rate generated from an overall 19.7%
response rate is acceptable for empirical industry studies. Among the 202 valid responses, 94 companies have used
at least one e-marketplace. Table 3 presents the profiles of these 202 firms, which are briefly summarized as follows.
Most responding firms had 1000-3000 employees and the average capital of responding firms was US$ 64.58
million, indicating that they were large firms rather than the small and medium enterprises. Furthermore, the
breakdown of the sample according to industry type reflected the dominance of the electronic, information, optical,
machinery, metal, chemistry, and semiconductor industries in Taiwan. When conducting this survey, these firms
were very profitable based on the average over 300% ratio of revenue to capital. The average annual membership
fee for joining e-marketplaces is roughly US$1,318 and obviously affordable (not prohibitive) for large firms.
Involvement of those utilizing e-marketplaces favor different e-marketplaces in direct/indirect, vertical/horizontal,
buyer/seller/third-party dominated categories, as displayed in Table 3. Notably, more than 80% of firms utilizing
e-marketplaces generated revenue via e-marketplaces = 30 % of the total revenue, whereas roughly 9.5% of these
firms generated revenue via e-marketplaces = 50% of the entire revenue. Interestingly, 43.9% of firms utilizing
e-marketplaces gained more benefit than expected, whereas 31.71% of these firms answered “gained less benefit
than expected”, and 24.39% answered “benefit gained is equal to benefit expected”. This survey finding implies that
most Taiwanese firms in late 2004 were still unsuited to consider e-marketplaces a major transaction channel.

Table 3: Respondent profile

Std. Dev. or
Category Item Mean or Frequency Percentage
Number of Employee (Person) 1069.41 2493.71
Capital (Millions of US$) 64.58 90.695
Revenue (Millions of US$) 240.312 1178.293
Annual membership fee (US$) 1318.566 1900.531
Member size of the adopted e-marketplace (Person) 20808.67 48517.84
Chemistry, Cement, Petrochemistry 22 10.89%
Semiconductor 12 5.94%
Textile 14 6.9%
Optical, Machinery, and Metal 28 13.9%
Industry Type Electronics and Information 63 31.2%
Automobile 15 7.4%
Steel 12 5.9%
Medicine 5 2.48%
Food 7 3.47%
Others 24 11.88%
Direct vs Direct 48 51.07%
Type of Indirectl Indirect 1 11.70%
e-Marketplaces Unknown 35 37.23%
for Adopted Vertical vs Vertical 18 19.15%
Firms Horizontal. Horizontal 8 8.51%
Unknown 68 72.34%
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Buyer-, Buyer-Dominated 18 19.15%
Seller-, or Seller-Dominated 9 9.57%
Third-party | Third-party Dominated 10 10.64%
Dominated Unknown 57 60.64%
Direct vs Direct 36 33.33%
Indirectl Indirect 5 4.63%
Unknown 67 62.04%
Type of . Vertical 17 15.74%
e-Marketplaces \l—/|eor::§zln¥;|' Horizontal 7 6.48%
for not-Adopted Unknown or Both 84 77.78%
Firms Buyer-, Buyer-Dominated 6 5.56%

Seller-, or Seller-Dominated 0 0%
Third-party | Third-party Dominated 11 10.18%
Oriented Unknown 91 84.26%
< 10% 39 41.49%
10%~20% 15 15.96%
20%~30% 23 24.47%
Percentage of revenue 30%-40% 5 5 3206
generated from 20%-50% 3 3.19%
e?gfg‘gg;'tae%es 50%~60% 2 2.13%
Eirms 60%~70% 3 3.19%
70%~80% 2 2.13%
80%~90% 2 2.13%

>90% 0 0%
The benefit your benefit gained < benefit expected 30 31.71%

company gained from

e-marketplace and benefit gained = benefit expected 23 24.39%
extazc;e:‘(rdngﬁlzgtrslgi:ang benefit gained > benefit expected 41 43.90%

Although survey questions were reworded based on the literature review, factor analysis was applied to test the
validity of each construct, classify and reduce questions into sub-constructs when possible, and calculate factor
loadings. Factor analysis using SPSS software determined Q1-12 are clearly grouped into three sub-constructs under

the construct “firm characteristics”, Q13-25 are grouped

into two sub-constructs under the construct

“competitiveness of the business environment”, and Q26-37 are classified into two sub-constructs under the
construct “promotion from top management”. Inter-item correlation matrices under each construct were examined
and were all significant (p < 0.01), as shown in Table 5. Overall, the figures (in Tables 4 and 5) show good
predictive, convergent, and discriminant properties for the questions [Adams et al. 1992; Davis 1993]. Additionally,
the computed Cronbach o for all dimensions exceed 0.78, suggesting a good content consistency within the
questions relating to each factors.

Table 4: Reliability and factor analysis

Factor . Cumulated Alpha
Construct Named Factor Q# Loading Eigen-value Variance Value
Speed requirement for Q9 0.812
completing transaction and | Q10 0.840 o
exchanging information Q11 0.839 3.085 25.712% 0.875
(Speed) Q12 0.796
Degree of workflow Q5 0.806
: - standardization and Q6 0.738 o
Firm characteristics documentation Q7 0732 2.837 49.351% 0.825 | 0.78
(Standardization) Q8 0.772
Extent of workflow 8; 82}&
computerization Q3 0.847 2.552 70.618% 0.840
(Computerization) Q4 0783
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Q13 0.773
Q14 0.829
Stimulation from partners, 812 82%
competitors, or government Q17 0.805 5.285 40.652% 0.927
Competitiveness of (Peers and Government) | g | 778
the business Q19 0.741 0.91
environment Q20 0.754
Q21 0.886
Level of transparency ofa | Q22 0.906
competitive environment Q23 0.906 4.076 72.007% 0.935
(Transparency) Q24 0.828
Q25 | 0.874
Q26 0.697
Q27 0.827
Support from e-savvy CEO | Q28 0.835
(CEO) Q29 0674 4.653 38.777% 0.918
Q30 | 0.760
Promotion from top Q31| 0.843 0.89
management Q32 0.737 :
Support from e-savvy senior 822 8%8
man_agement Q35 0:777 4.484 76.139% 0.925
(Senior MGT) Q36 0.826
Q37 | 0.824
Table 5: Inter-item correlation matrices
Construct 1. Firm characteristics
Q1
1 Q2 Extent of workflow
06187 1 Q3 computerization
0542705737 1 Q4
0.605™0.6507 0.558" 1
Q5
0.504™ 0427702297 0485~ 1 Q6 Degree of workflow
0.38870.358™ 0.2017 0.260™ 0.551” 1 Q7 standardization and documentation
0.31570.482™ 0.37870.514 0.6617 0.695" 1 Q8
0.41370.497™ 0.273™ 0.416™ 0.679" 0.399™ 0.660™ 1

Q9

0.488™ 0.387" 0.236™ 0.326™ 0.522"" 0.249™ 0.361"° 0.386™ 1
0.42170.3247 0.167" 0.348™0.484™ 0.215 0.274™ 0.329" 0.786 ™"

0.32970.3947 0.234™ 0.2937 0.3817° 0.175~ 0.266" 0.259"°0.625 0.600" 1

Q10

1 Qu

0.290"0.352" 0.280™ 0.302" 0.410" 0.163" 0.322"0.340"° 0.560  0.595  0.685 "

Q12

Speed requirement for
completing transaction

and exchanging
1 information

Construct 2. Competitiveness of the business environment

Q13
1 Q14
0763 1 Q15

0.6357 06777 1 Q16
0.57670.64870.887" 1
0.615™0.710™ 0.613™ 0.634™

Q17
1

Q18

Simulation from partners,
competitors, or government

0.490™ 05387 0.692™ 0.759™ 0.549™ 1

Q19

0.483™ 0.507" 0.591™" 0.574™ 0.553" 0.638™ 1

Q20

0.39770.499" 0.614™ 0.643" 0.6217 0.646™ 0.718" 1

0.175
0.173"
0.146"
0.149"
0.140"

0.205™ 0.249™ 0.278™ 0.229™ 0.3377 0.2637 0.279™ 1
0.169°0.23370.252" 0.215™ 0.350™ 0.309™" 0.290™ 0.832™" 1
0.15770.160" 0.187" 0.144" 0.287"" 0.284" 0.254™ 0.7877 0.833" 1

0.160°0.17770.2917°0.2357 0.376 " 0.225 0.323" 0.667" 0.685 0.669™
0.156" 0.144" 0.215" 0.215™ 0.267"°0.220™ 0.190™ 0.739" 0.738" 0.728™°0.744™ 1

Q21
Q22
Q23

Level of transparency
of a competitive

Q24
1 Q25

environment
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Construct 3. Promotion from top management

Q26
1 Q27

06387 1 Q28

0.68970.818" 1 Q29 Support from e-savvy CEO

0.61670.61370.703" 1 Q30
0.64470.6147 0697 0716 1 Q31
0.51370.519™ 0.555"° 0.679 0.744™ 1

Q32
0.718" 0.554™ 0.6437 0.5777° 0531 0455 1 Q33
0.52170.768™ 0.7257 0.576 " 0515 0.498"° 0.718" 1 Q34 Support from e-savvy
0.57170.715™ 0.249™ 0.278™ 0.229™ 033777 0.263™7 0.279™ 1 Q35 senior management

0.583" 0.569™ 0.614™0.818™ 0.670™ 0.747" 0.615™ 0.629™° 0.732™ 1 Q36
0.524"0.506™ 0.545™ 0.624™ 0.753™ 0.689™° 0.567"" 0.549™ 0.623" 0.747" 1 Q37
0.441" 0.524™ 0.525™ 0.640™ 0.710™ 0.722™ 0.596™ 0.612"" 0.663™ 0.757 0.782" 1

*p < 0.05, ** p < 0.01,

6. Hypotheses testing and discussion

Since the t-test is a suitable method of assessing whether the means of two groups are statistically different, this
study used t-test to compare the means of firms that use e-marketplaces and those that do not, the means of
non-adopting firms that planned to adopt and those that had no such plans, and the means of adopting firms that
continue to use e-marketplaces and those that planned to quit/switch. Table 6 presents t-test results for hypotheses
1-9, and, clearly, except for H4, H7, and H9 all hypotheses stand. Furthermore, regardless of whether a company
was in pre-adoption, in-adoption, or post-adoption decision phases, “competitiveness of the business environment”
significantly affect firm decisions of whether to adopt e-marketplaces. Notably, under the construct “competitiveness
of the business environment™, “simulation from peers (i.e., partners, competitors, etc.) and government” is a crucial
factor influencing a firm’s decision to adopt e-marketplaces, while “the transparency of a competitive environment”
never significantly influences a firm’s decision regardless of its model.

In Model 1, for all sampled firms, the principal cause affecting a company’s decision to adopt e-marketplaces is
“competitiveness of the business environment”, the second and third causes are “promotion from top management”
and “firm characteristics”. In Model 2, for those firms who have not utilized e-marketplaces, “competitiveness of the
business environment” and “promotion from top management” play markedly roles influencing a firm’s intention of
whether to utilize an e-marketplace. In Model 3, for those firms that use e-marketplaces, only “competitiveness of
the business environment” significantly impacts a firm’s decision to continue using the e-marketplace.

Table 6: Results of Hypotheses 1-9 Testing

Dependent Variable Adoption or not
(for all sampled firms)
Yes | No t-value

Independent Variable mean Std Dev Mean Std Dev

Firm characteristics | 5.5408 0.7454 5.2868 0.7543 2.402*
Speed | 5.8486 0.7166 5.7883 0.8657 0.536
Standardization | 5.5432 0.8424 5.2856 0.9734 1.998*
Computerization | 5.2840 0.9982 4.8729 1.0422 2.854**
Competitiveness of the business environment | 4.9837 0.7176 4.4409 0.8086 5.000***
Peers and Government | 4.9800 0.7886 4.2491 1.0594 5.488***
Transparency | 4.9885 0.9956 4.7160 0.9941 1.943
Promotion from top management | 5.2314 0.9369 4.7904 0.8576 3.475%*
CEO | 5.3158 0.9551 4.8601 0.9144 3.454**
Senior MGT | 5.1439 0.9790 4.7013 0.8827 3.371**

Dependent Variable Planned to adopt or not
(for non-adopted firms)
Yes No t-value

Mean Std Dev Mean Std Dev

Independent Variable
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Firm characteristics | 5.3701 0.6884 5.4244 0.6759 0.281

Speed | 5.8509 0.8432 5.8415 0.8623 0.038

Standardization | 5.1349 0.8274 5.3900 0.9282 0.982

Computerization | 5.0505 0.9702 4.9585 0.9194 0.348

Competitiveness of the business environment | 4.9914 0.8998 4.3795 0.7076 2.604**
Peers and Government | 4.8484 0.7327 4.1045 0.9895 2.745**

Transparency | 4.5878 1.4847 4.7428 0.8628 0.546

Promotion from top management | 5.1987 0.8910 4.7565 0.7564 2.012*

CEO | 5.2133 0.9996 4.9164 0.7633 1.810

Senior MGT | 5.1444 0.8425 4.5839 0.8027 2.051*

Dependent Variable Continued to use or not
(for adopted firms)
Yes No t-value

Independent Variable Mean Std Dev Mean Std Dev

Firm characteristics | 5.5903 0.7076 5.4307 0.9335 0.651

Speed | 5.8339 0.6778 5.9310 1.0481 0.402

Standardization | 5.5878 0.8360 5.0962 0.8167 1.762

Computerization | 5.2987 0.9683 5.1977 1.3168 0.300
Competitiveness of the business environment | 5.0805 0.7399 4.4250 0.4582 2.732**
Peers and Government | 5.0542 0.7684 4.3544 0.7517 2.729**

Transparency | 4.9373 0.9377 5.4057 1.4196 1.407

Promotion from top management | 5.2352 0.9134 5.5184 1.1447 1.061

CEO | 5.2738 0.9559 5.5573 0.9626 0.886

Senior MGT | 5.1933 0.9339 5.4781 1.3492 1.171

From the micro perspective of sub-constructs in Model 1, “speed requirement for completing transactions and
exchanging information” and “level of transparency of a competitive environment” have no significant influence on
a firm’s decision to adopt an e-marketplace, whereas the other five sub-constructs have significant influence on
e-marketplace adoption. In Model 2, only two sub-constructs “simulation from peers and government” and “e-savvy
senior management” have significant influence on planning to utilize an e-marketplace. In Model 3, the
sub-construct “simulation from peers and government” very significantly impacts a firm’s decision to continue using
the e-marketplace. This finding explains why competitive environment stimuli strongly and significantly influence
firms that use e-marketplaces to continue using e-marketplace.

Could the novelty of IS and IT influence firm decisions regarding e-marketplace adoption? Although this
investigation did not specifically examine this question in the hypotheses testing, the possible influence of
technology novelty might be explained by the innovation diffusion theory [Rogers 2003] from the perspective of
user firm innovativeness. In 1958, Rogers found that the rate for adopting innovative technology can be represented
by a bell-shaped (frequency) curve or an S-shaped (cumulative) curve. Rogers employed normal frequency
distribution to classify individual adopters into five categories: innovators (2.5%), early adopters (13.5%), early
majority (34%), late majority (34%), and laggards (16%). Notably, the percentage for each category is approximated
and Rogers’ adopter classification system is asymmetrical as three adopter categories are left of the mean (50%) and
only two are to the right. Since different categories of individual consumers hold different beliefs and attitudes, such
as innovators (adventuress), early adopters (respect), early majority (deliberate), late majority (skeptical), and
laggards (traditional) [Rogers, 2003], marketing managers frequently employ these different consumer
characteristics to acquire marketing advantages.

As a result, based on the rate of e-marketplace adoption over the last five years and this survey conducted in late
2004, firms using e-marketplaces can be considered as innovators, early adopters, and early majority, whereas those
firms planning to use e-marketplaces can be deemed members of the late majority, and those not planning to use
e-marketplaces can considered laggards. Accordingly, the 202 responding businesses are initially segmented into
those who have utilized e-marketplaces and those who have not. Next, these groups are separated by their choice of
e-marketplace type. Table 7 presents a summary of respondent characteristics. After initially classifying 202
responding businesses into those who join e-marketplaces and those who do not, seven sub-constructs are employed
to perform cluster analysis. After repeated cluster analyses until discovering the significant classification, the 202
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responding firms are finally divided into six groups based on three sub-constructs “speed”, “transparency”, and
“CEO” (as shown in Table 8). Some clues may be drawn from Tables 7 and 8 for e-marketplaces managers to
develop suitable service/marketing strategies to drive enterprises to use e-marketplaces and feel satisfy with
e-marketplace services.

Table 7: Investigated data for each category

Adopted firm Not adopted firm
. Plan to Planto | Continue
Continue : P S
to stay in exit or value | 10inina not to P value
switch year adopt
Type of Direct 45 3
e-marketplace Indirect 9 2 0.230
Unknown or Both 30 5
Type of Ve.rtical 17 1
e-marketplace Horizontal 6 2 0.215
Unknown or Both 61 7
Buyer 14 4
Type of Seller 9 0 0.043
e-marketplace Third party 10 0 '
Unknown 51 6
< 10% 29 10
10%~20% 15 0
20%~30% 23 0
Percentage of 30%~40% 5 0
revenue 40%~50% 3 0 0.000
generated from 50%~60% 2 0 '
e-Marketplaces 60%~70% 3 0
70%~80% 2 0
80%~90% 2 0
>90% 0 0
The benefit your benefit gained < 20 10
company gained benefit expected
from benefit gained = 23 0
e-marketplace benefit expected 0.000
and expected . 41 0
e-marketplace P
Number of Employee (Person) 1840 756 0.057 1413 700 0.151
Capital (Millions of NT$) 2803 1914 0.215 1695 453 0.000
Revenue (Millions of NT$) 13709 5858 0.000 4665 1275 0.001
Table 8: Investigated data for each cluster
Adopted firm Not adopted firm
Group Number 1 2 3 4 5 6
Number of Firms 29 41 24 17 50 38
Speed 4.21 5.92 5.57 4.73 2.79 5.51
Firm characteristics Standardization 4.73 5.93 5.84 5.74 2.69 5.83
Computerization 5.23 6.30 6.13 5.88 4.12 5.81
Competitiveness of Peers and Government 5.16 5.59 4.10 2.20 4.14 4.88
the business
environment Transparency 4.55 5.62 4.32 2.79 4.21 5.17
Promotion from top CEO 4.89 6.06 5.17 5.64 451 4.34
management Senior MGT 4.35 5.83 4.93 4135 | 4.323 491

Page 95



Yu: What Drives Enterprises to Trading via B2B E-marketplaces?

Drilling down information for separated six groups

Adopter Continue_ to stay_in 26 37 21
Plan to exit or switch 3 4 3
Non adopter PIa_n to join within_ a year 2 8 9
Continue not to participate in 15 42 29
Type of Direct 65.5% | 43.9% | 45.8%
e-marketplace that Indirect 0.0% 26.8% 0.0%
firms a(tjoptgd or like Unknown 345% | 29.3% | 54.2%
0 join
Type of Vertical 20.7% | 22.0% | 12.5%
e-marketplace that Horizontal 0.0% 9.8% 16.7%
firms a(tjoptgd or like unknown 79.3% | 68.2% | 70.8%
0 join
Type of Buyer 27.6% | 14.6% | 16.7%
e-marketplace that Seller 13.8% | 12.2% 0.0%
firms adopted or like Third party 13.8% 9.8% 8.3%
to join Unknown 44.8% | 63.4% 75%

7. Conclusions and Future Research

This study examined the factors that contribute to firm decision to participate in an e-marketplace via a research
structure of three models, namely pre-adoption, in-adoption, and post-adoption. Five conclusions can be drawn from
this study. First, three main factors driving a company to adopt e-marketplaces are identified, namely “firm
characteristics”, “competitiveness of the business environment”, and “promotion from top management”. Second, at
the pre-adoption stage, the firm intention to adopt e-marketplace is considerably influenced by “competitiveness of
the business environment” and “promotion from top management”. Third, at the post-adoption stage, only
“competitiveness of the business environment” significantly influences e-marketplace-adopting firm intention to
continue using the e-marketplace. Fourth, “the competitiveness of the business environment” is the most critical
cause influences on firm decision to adopt or not adopt an e-marketplace, while the second and third significant
causes are “promotion from top management” and “firm characteristics”. Fifth, examining the differences between
e-marketplace-adopting firms and e-marketplace-non- adopting firms reveals that adopting-firms have significant
higher stimulation from peers and the government, level of computerization, and promotion from CEO and senior
management than non-adopting firms.

Besides, this empirical survey also found that revenue generated from e-marketplaces for most
e-marketplace-adopting firms was lower than expected. By utilizing cluster analysis, detail comparisons among
clusters are presented in Tables 7 and 8. Both tables summarize differences between e-marketplace-adopting firms
and e-marketplace-non-adopting firms, between e-marketplace-non- adopting firms plan to join e-marketplaces and
those firms continue not to use e-marketplaces, and between e-marketplace-adopting firms plan to exit
e-marketplaces and those firms continue to use e-marketplace. E-marketplace management may utilize these
findings to develop effective business and promotion strategies for firms that not use, use, and plan to use
e-marketplaces via pre-adoption, in-adoption, and post-adoption stages. Although this study focuses on
e-marketplaces, this research provides a useful staring point for advanced research into understanding the factors
compelling a firm to adopt or use other Internet-based technology services, products, and/or business models.

Notably, this study has certain limitations. First, this work is not a longitudinal study. That is, the analysis
separates respondents into two independent groups- e-marketplace-adopting firms and e-marketplace-non- adopting
firms- rather than observing the same respondents over time through pre-adoption, in-adoption, to post-adoption.
Therefore, future works can conduct a longitudinal study to examine differences among the five categories based on
the theory of Rogers. Second, this investigation takes an individual firm as the analysis unit instead of individual
consumer as in the theory of Roger. Further research can compare differences between industry consumer (firm)
behavior and individual consumer behavior according to the adopter categories of innovators developed by Rogers,
namely early adopters, early majority, late majority, and laggards. Third, owing to the samples being limited to
Taiwanese enterprises, cautious is needed in generalizing the findings of this study to other countries with different
cultures or industry structures.
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APPENDIX A. QUESTIONNAIRE
Note: The questionnaire was translated from Chinese version, and each question was answered on a seven-point
Likert scale from 1 (strongly disagree) to 7 (strongly agree). Information system and information technology were
abbreviated as IS and IT, respectively, in the questionnaire. Besides, the questions were reordered following Table 2
for reading convenience.

Section 1

Q1. All data communication tasks are processed via IS

Q2. All business reports are generated by 1S

Q3. All problems are communicated via IS

Q4. All business processes are interconnected by IS

Q5. All procurement processes are clear and distinct

Q6. All procurement processes are documented

Q7. All questions regarding procurement processes can be answered from the documentation
Q8. All procurement processes are easily to be computerized

Q9. Timing for finding qualified and suitable suppliers is absolute important
Q10. Timing for obtaining product offerings from suppliers is absolute important
Q11. Timing for responding product offerings to suppliers is absolute important
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Yu: What Drives Enterprises to Trading via B2B E-marketplaces?

Q12. Timing for completing a transaction is absolute important
Q13. A majority of leading enterprises within the supply chain use e-marketplaces
Q14. A majority of trading parties within the supply chain use e-marketplaces
Q15. Using e-marketplaces can benefit the trading relationship with partners
Q26. Using e-marketplaces can enhance the collaboration with partners
Q17. A majority of peer competitors have adopted e-marketplaces
Q18. Using e-marketplaces is helpful in gaining competitive advantages
Q19. The government is actively promoting e-marketplaces
Q20. Using e-marketplaces is easier to get government grants
Q21. The transparency of market information is very high in your industry
Q22. The transparency of trading party information is very high in your industry
Q23. The transparency of product information is very high in your industry
Q24. The transparency of procurement information is very high in your industry
Q25. The transparency of competition information is very high in your industry
Q26. The CEO highly recognizes that IT/IS can enhance the firm’s competitiveness
Q27. The CEO highly recognizes that e-marketplace can enhance the firm’s competitiveness
Q28. The CEO ‘s awareness of e-marketplace is very positive
Q29. The CEO approves a significant amount of budget on IT/IS every year
Q30. The CEO’s knowledge or experience in IT/IS is significant
Q31. The CEO frequently meets with IT/IS staff
Q32. Senior management highly recognizes IT/IS can enhance the firm’s competitiveness
Q33. Senior management highly recognizes e-marketplace can enhance the firm’s competitiveness
Q34. Senior management’s awareness of e-marketplace is very positive
Q35. Senior management allocates a significant amount of budget on IT/IS every year
Q36. Senior management’s knowledge or experience in IT/IS is significant
Q37. Senior management frequently meets with IT/IS staff
Section 2
If your firm are participating more than one e-marketplace, please based on the major e-marketplace your firm
used to answer the following questions.
Q38. What is the industry type of your company?
Q39. What is the employee size of your company? Persons
Q40.What is the approximate capital of your company? NT$
Q41. What is the approximate annual revenue of your company? NT$

Q42. Has your company adopted any e-marketplace yet? oYes aoNo
Q43. If your firm has adopted an e-marketplace, please answer Q43a and Q43b. Otherwise, please answer Q43c and
Q43d.
Q43a. Will your company continue to use the existing e-marketplace? oYes oNo
Q43b. Will your company withdraw from the existing e-marketplace? oYes oNo
Q43c. Does your company plan to adopt an e-marketplace within a year? oYes oNo
Q43d. Does your company plan not to adopt an e-marketplace within a year? oYes oNo
Q44. The type of e-marketplace your firm is using or plans to join belongs to
Q44a. o a direct e-marketplace or o an indirect e-marketplace
Q44b. o a vertical e-marketplace  or o a horizontal marketplace.
Q44c. o a buyer-dominant e-marketplace, o a seller-dominant e-marketplace, or o a third party-operated

e-marketplace
Q45. If your company has adopted an e-marketplace, what percentage of the annual revenue is derived from the
e-marketplace?
00%~10% 010%~20% 020%~30% 030%~40% 040%~50%
050%~60% 060%~70% 070%~80% 080%~90% 090%~100%
Q46. What is the annual membership fee of the e-marketplace your company adopted? NT$
Q47. Comparing the benefit your company gained from adopting and expected before joining the e-marketplace,
which following status best fits your company’ perception?
o benefit gained less than benefit expected,
o benefit gained equal to benefit expected, or

o benefit gained more than benefit expected
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