Implementing Web-based E-commer ce System at a Multinational Enterprise—A
Fied Study on I T Adoption

Sella Ying Shen, Michael J. Shaw and Chandrasekar Subramaniam

Department of Busness Adminidration, Univergty of Illinois a Urbana- Champaign,
Urbana, IL, USA
yingshen@uiuc.edu

Department of Business Adminigtration, and Beckman Ingtitute for Advanced Science
and Technology, University of Illinois & Urbana-Champaign,
Urbana, IL, USA
m-shaw2@uiuc.edu

Department of Busness Adminigration, University of Illinois a Urbana- Champaign,
Urbana, IL, USA
csubrama@uiuc.edu

Abstract

As one type of inter-organizationd information system, Web-based business-to-business
(B2B) e-commerce systems holds the potentia of achieving Sgnificant procurement cost
savings, identifying new business opportunities, and supporting collaboration and
cooperation among al supply chain partners. Regardless of the promising benefits, the
implementation and adoption of the sysem isill anissue. Exigting IT adoption
literatures are usudly done at the individud level, within the scope of a particular entity,
and seek to explain users' adoption intertion through perceived usefulness resulting from
persond bdiefs and attitudes. We argue that this type of analysisis not sufficient for
dudies of B2B e-commerce adoption. Our fidd study a a multinationad manufacturing
company shows that the different user expectations and the specific characterigtics of the
purchase process, business unit, and the supplier are the causes of variationsin perceived
usefulness and effectiveness of the sysem. Therefore, those expectations and
characteristics need to identified and considered in designed and adopting aB2B e-
commerce system.



1. Introduction

As onetype of inter-organizationa information system (10S), Web-based business-to-
business (B2B) e-commerce systems enable one organization to link to two or more
organizations viathe Web. Using the Web technology, system designers diligently build
various fegtures in order to help the buyer organization achieve transaction cost savings,
enhance supply chain relaionship, and result competitive sourcing opportunities.

Despite the state-of-the-art information technology (IT), potentid users are willing to use
them only when they believe such systems have the expected cgpabilities to fulfill their
needs or solve their problems. To this end, whether the system can help them finish work
fagter, improve qudity of work, enhance job effectiveness, or make job easer are much
more important than the I T itsalf. Therefore, adding more advanced festures into the
systems does not guarantee users' adoption.

However, the potentia users of Web-based e-commerce systemsis a complex group,
ranging from end materid users and procurement managers within the buyer organization
to multiple tiers of suppliers. Thar particular organizationd gods and functiona
requirements determine that their expectations of the system’s capability are most
probably different, or even contradictory. While desgners are usudly successful in
developing feetures to meet the common needs of users, such as functions to fecilitate
transactions, they are dso likdly to ignore the differences. Failure to recognize those
conflicting expectations and incorporate them in the systlem design will result difficulty in
promoting the systems, and consequently, the potentia vaue of the systems can not be
redized. Therefore, studying the expectations of various users should be agood gart of
I'T adoption research. Specificaly, we attempt to answer the following three questionsin
thisudy:

1. What are the impacts of a Web-based e-commerce sysem?
2. What do users expect a Web-based e-commerce system to achieve?
3. What arethe critical considerations that determine users adoption decisons?

Our study steisamultinationd manufacturing enterprise in the mid-west. As a pioneer
in itsindugtry, the company developed a Web-based Procurement System (WPS) for its
indirect purchases severd years ago. So far very few people in the company uses WPS
athough apilot trid has been conducted afew years ago. The study consists of multiple
vigtsto the different facilities of the company. We conducted nine private interviews
with potentid users, including procurement anaysts, purchasing managers a the
individua business units and &t the corporate office. In addition, we had agenerd
conference with the management team who are in charge of developing and
implementing the system.  All the meeting and interviews were documented to serve as
our primary source of data.

2. Overview of B2B E-Commerce

2.1 Current Status and Predictions about its Future



Despite the disgppointment in business-to-consumer (B2C) e-commerce, industry
predictors still hold great expectations for B2B. According to Jupiter Research, U.S.
B2B e-commerce will grow rapidly from $336 billion in 2000 to $6.3 trillion in 2005.
Ontline B2B activity will increase from its current 3% to 42% of the B2B market by
2005. Among them, supply chain trade will dominate B2B e-commerce during the
period. The leading industries ontline will be computer and telecommunications
equipment, food and beverage, motor vehicles and parts, industrid equipment and
supplies, and congtruction and red estate, condtituting more than half of the overal on

line buying and sdlling.

A survey conducted by Boston Consulting Group further indicates that 69% of the U.S.
buyers and 75% of the U.S. sdllers are dready engaged in or plan to undertake ortline
collaboration. Collaborative activitiesinclude ortline product design and project
management, red-time information product sharing, and coordination of supply
schedulesin build-to-order initiatives.

There are now over 1,000 e-markets facilitating B2B on-line transactions, however, B2B
procurement is not only about e-market, organizations now have achoice of different
Web-based B2B procurement models. The four mgor models that have emerged on the
Internet for B2B e-commerce are shown in figure 1.
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Figure 1. Web-based Procurement System Models




Each procurement model creates vaue for the enterprise in adifferent way. Buy-side
procurement system is usudly developed and implemented by alarge buyer organization,
Web-enabling and integrating procurement systems between the buyer and its sdlected
suppliers to achieve greater transaction efficiency and process control. Likethe
electronic datainterchange (EDI) system, this system creates avirtualy integrated inter-
organizationd information system (10S), but with greater scope and capability.

Market based system, no metter it is owned by a private enterprise, an industry
consortium, or athird-party market-maker, dways emphasizes on reducing search cog,
forcing competition among suppliers, and resulting lower prices for buyers. However,
the scope of the system could be very different because of the different type of
ownership. Private B2B e-market is usudly highly customized to serve the needs and
preferences of that particular buyer who owns the system, containing proprietary
knowledge of that enterprise. Industry B2B exchange aggregates buyers and sdlersin a
specific indugtry, increases process trangparency and efficiency for the industry. Third-
party marketplaces could aggregate buyers and sdllers either across a particular function
(horizontdl) or across a particular industry (vertica), making them especidly suitablein
fragmented markets.

Our study will focus on Web-based buy-sde procurement system in the enterprise. Built
in-house, this system carries the cgpability to fit the customized needs of the internd
customers, integrate the organization’ s internal operations, and a the same time, improve
its sourcing opportunities.

2.2 B2B E-Procurement Cycle

The B2B e-procurement activities start from and end at interna customers within the
enterprise (see Figure 2). Thoseinternd customersinclude direct goods and service
users, purchasing personnel, and design engineers who need specific parts for new
product development. Although the flow of information and physica goods followsthe
same direction as traditiona procurement, the searching and transformation of
information is changed dramaticdly by the use of the Internet.

Firg of al, there is no more phone, fax, or other paper-based ordering processes, al the
requisitions and purchase orders are generated and transferred in red time online. This
reduces procurement errors resulting from traditional manua order entry and re-entry,
speeds up the ordering process, and eventually shorten the whole procurement cycle.

Second, the way that buyers search for the right product and service is changed. Now
customers can access to avast amount of information that they were impossble to get
before. Through company’sinternal cata ogs and suppliers-managed catalogs, they can
possibly locate any product or supplier around the world. In addition to the quantity, the
quality of such information retrieved is dso improved. The Web-based procurement
systems usudly dlow suppliersto easily upload and maintain their catalogs online, thus
keeping the information the most up-to-date.



The most important differentiating characteristics of B2B e-procurement processis the
red time order status checking and feedbacks that customers can get throughout the
process. Suppliers, logistics partners, and the receiving dock send noticesto the
customers automatically once the orders are received, and the goodsiis shipped or arrived.
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Figure 2. B2B E-Procurement Cycle

2.3 A Value-Chain View of B2B E-Procurement Systems

In any organization, vaue is created through the process of producing and selling goods
and sarvices. Traditiond vaue chain activities condst of the movements of physicd
objects, from inbound logigtics, production, outbound logigtics, and marketing of the find
products to customers. From this perspective, procurement does not bring vaueto
organizations directly and thus the corporate procurement function is considered a pure
cost cente.

Rethinking the organizationa vaue chain in the digital economy, however, we can see
that the new vaue-added activities are now organized around the flow of information
rather than physical goods. Thus by linking to suppliers’ information systems,
company’sinterna Enterprise Resource Planning (ERP) and Materials Resource
Planning (MRP) systems, and other e-commerce systems sarving the customers, the
effect of Web-enabled B2B e-procurement systems spans from upstream multiple tiers of
suppliers to downstream dedlers and digtributors, creating values for the organization
aong the whole spectrum of vaue-added business activities (Figure 3). Therefore, the
corporate procurement function is then expected to help organizations achieve cost



savings and create new value opportunities. Specifically, the value creation can be
viewed from the following three aress.

Fird, vaue is created when B2B e-procurement systems are linked to mgjor suppliers at
the beginning stage of new product introduction. The red time information sharing
enables suppliers to design and customize the particular parts pardld to the company’s
new product development process. This alows them to greetly reduce their cagting time,
resulting faster delivery and lower production cost. At the buyer’s Side, the effect of
suppliers participation is reflected in reduced new product development cost and shorter
time-to-market. Both of them are critica benefits for manufacturers. Since research and
development can condtitute up to 70% of the tota cost of atypica manufacturing
product, asmall percentage of saving in this category means much lower production cogt.
As continuous product innovation is essentia for competing manufacturers, timely new
product introduction can bring some strategic benefits, such as price and market
advantage, and preempt rivals from serving the same product or market.

Second, value is created when B2B e-procurement systems are integrated with enterprise
operaions and production systems. The mgjor effect of thisintegration isthe
synchronized production and procurement processes, resulting greetly reduced inventory
in the organization. Companies can even diminate some internd warehousing functions

or leased storage spaces, thus further reduce their inventory holding costs.

Furthermore, vaue is created when B2B e-procurement systems are integrated with
enterprise sdes and order fulfillment systems. Efficient procuring of parts and materids

enables shorter production cycle time, thus dlows the manufacturers to deliver the find
products faster to their business customers.
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Fgure 3. Vdue-Chan View of B2B E-Procurement Systems

3. Impact of Web-based E-Commer ce Systems

As noted earlier, the advanced search features and the manufacturing expertise that has
been built into WPS are congdered its mgjor strengths. At present, WPS has the

following cgpabilities:



Global searching with various search options. It results Sgnificant time saving in
searching for information about parts and machinery.

Duplicate parts identification. Thusit helps reduce the overdl inventory level.
Online ordering, status checking and feedback. The ordering capability reduces
people needed for order entry. Moreover, users can check the status of their
requisitions and purchase orders, and receive natifications of shipping and
recaiving.

Flexible display option. It alows usersto view the product as a graphica image
or an e-engineering drawing. This function is unique and particularly useful for
engineers to exchange technica notes among each other and with the suppliersto
achieve collaborative new product development.

Real-time inventory status. Users can find the most updated information on the
location and quantity of inventory items.

Multiple Payment options. By dlowing credit card buying, it gives users more
freedom and convenience to get what they need in the fastest way.

Looking from a higher level, the Web-based B2B e-commerce sysem has the following
impacts.

3.1 Process Level — Streamlining Purchasing and Supporting Product Design

From a process level perspective, WPS is expected to reform the buying and selling
processes. The system enables automatic ordering, fulfillment and invoicing, thus reduce
the manud re-keying of purchasing information at both the buyer and the supplier Sde,
resulting faster completion of the purchasing cycle and less procurement errors.

The globa searching and built-in coordination capabilities grestly reduce the associated
transaction cogts. With the decision support component, the system can anadyze the
purchasing history and past usage pattern of some regular items, then make re-order
decisions spontaneoudly, thus reduce the chance of product shortage or overstock. The
system can further reduce the inventory holdings dong the supply chain by sharing
inventory information with suppliers. An extenson of the system isto build some market
meking mechanisms, such as RFP/RFQ), auction, exchange, and bidding, to alow
competitive sourcing of unplanned purchases.

Many interviewees fed that WPS can be very helpful in managing the eectronic images
of engineering drawings and supporting new product development. Through WPS, an
engineer at location A can access the e-engineering database for display of engineering
drawings, making annotations and sending the drawings eectronicaly to engineers or
suppliersin various other locations. The whole process is much faster and chegper than
the traditiona one, which typicaly requires the engineer to manudly print out multiple
copies of the drawings, then address and mail them to others.

Furthermore, as a great information repository, WPS can dso directly affect the new
product features to be designed and the cost of the new product. The product cost can be
driven down if the design engineers have information support of the various desgn



options and their implications. For example, when designing a particuar new product, if
the design engineer knows alist of standard components that can be used, their costs and
their performance characterigtics, then he can make the design decisons that utilize the
exigting components while at the same time ensure the performance of the final product.
This results in a cogt- effective design, which can have long-term implications for the
service of the product.

In addition, WPS can provide the communication and collaboration tools needed to
support joint product development efforts. Through those collaboration todls, dl the
players, such as designers, suppliers, deders, and even end-customers can contributein
the new product design process. This eventudly drives down the long-term product cost,
and dlows innovative features to be added at the design stage.

3.2 Organization Level — Facilitating Both Centralized Sourcing and Decentralized
Purchasing

One of the advantages of WPS isthat it provides agraphica user interface, dlowing al
usersto be able to locate items fast and easily, completing purchases for unexpected
(non-inventory) items from their desktops. At the individud levd, it enablesend usarsto
bypass unnecessary adminigrative layers and make quick purchase decisonsthet are
directly related to their work. At the business unit leve, it dlows locd indirect purchase
managers to customize the purchase of some irregular items to fit its unique Stuetion,
such asthelocal ordering done at the individua plant. This type of decentralized
purchasing gives locad managers the flexibility to negotiate the terms and conditions,
particularly the delivery and after-sales services from suppliers,

However, sourcing and procurement anaysts also view WPS as a great supporter of
centrdized sourcing. Sourcing is a process of identifying the proper suppliersfor certain
items, negotiating price, quaity and ddivery conditions, and reaching an agreement on
those terms for future purchases. For amultinationa enterprise, aggregating indirect
purchase needs from different facilities and units means tremendous volume discounts.
Mos of the frequently used items, particularly automaticaly re-ordered crib items, are
sourced at the company’s central purchasing, where purchasing andysts identify the
suppliers and negotiate prices with them based on the consolidated company volume.
For some high vaue items such as fud, the centrd purchasing even teams up with the
company’s dedlers to make bulk purchasing. This helps the company to leverage even
higher volume buying and reduce the price significantly. In fact, procurement analysts
indicate that they are seeing less number of suppliers now, mainly because of centraized
sourcing.

3.3 Extended Enterprise Level — A Total E-Procurement Solution

It appears that WPS can potentially affect the entire purchasing process — from sourcing,
ordering, ddivering, to payment, enhancing job efficiency and effectiveness of dl types
of users. However, it also gppears that most potentia users are near-sghted in seeing its
capabilities. It has been the norm among purchasing professonasto view WPS as an



excdlent information search tool and the legacy systems as ordering systems. One of the
reasonsisthat alot of misson-critical technologies, such as engineering drawings,
electronic document routing, and employee accounting information, are dready
embedded in the existing legecy sysems. Therefore, interfacing and integrating with the
legacy systems and established EDI isamusgt in developing the full capability of WPS.

WPS architecture should be such that it provides a sngle comprehensive interface for
users to perform any functions in the organization, from new product introduction,
sourcing, supplier communication, logigtics, receiving and invoicing, to accounts payable
(see Figure 4).
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Figure 4. Web-Based B2B E-Commerce System

4. Conflicting User Expectations

Asagreat information tool, Web alows people to search product and price information
inred time and beyond their geographic limitaions— a very favorable feature to dl
internal users. The corporate procurement function further demands the system to
incorporate analytical capabilities, such as side-by-side comparisons of product, price,
and supplier performance, to assist efficient sourcing and decisortmaking. On the
contrary, supplierswish to limit buyers  access to others vendors' product related
information. Side-by-sde comparisons are particularly threatening to them.

For an end user, it does not matter from which supplier the pencil is bought aslong as
he/she can get it immediately when needed. But, as apart of their job function, the



procurement personnd a individua business units expect the flexibility to select locd
suppliersfor better terms and services while corporate procurement wish to centrdize dl
product and supplier sourcing across the entire organization. Through centralized
supplier decisions and the combed purchasing needs, corporate procurement can ensure
the qudity and consstency of products and negotiate better deals with suppliers.
However, from the externa side, the mgor objective of suppliersisto establish long-
term, preferrablely exclusive, contractud relationship with the buyer, no matter it isthe
central corporate procurement or individua busness unit.

Findly, thereisadirect conflict between the procurement functions at the business unit
and corporate level in terms of desired degree of control. Corporate procurement wants
to control the overal procurement processes and costs by enforcing consistent purchasing
policies and standards throughout the enterprise, however, asindividua profit centers,
business units wish to control their own procurement processes and costs by alowing
flexibility to make loca decisons.

5. Observations of Conflict

Aswe go through our interview with various potentid system usersin the organization,
we found that in addition to the genera conflicting expectations across different functions
and units, even within the same function or business unit, what people expect the system
to achieveiswiddy different. This difference occurs mainly because of the respective
tasks they perform, the type of products they procure, and the business processes they
handle. Below are some examples of conflict from our interviews.

5.1 Difference between the Sourcing Analysts (SA)

Both of the sourcing analysts interviewed admitted the superior search capability of WPS
compared to the two existing legacy procurement systems. They found this particularly
useful snce amgority portion of their job is to locate the items within the organization or
from outsde. However, they didn’t find WPS equaly helpful to their jobs.

SA A deals with planned ordering process — re-ordering for inventory items. As one of
the earliest users of WPS, he uses WPS to identify duplicate inventory parts scattering in
different fadlities— afunction that cannot be done with the legacy systems. Other stored
information such as past purchase pattern and purchase history is aso useful for him to
make re-order decisons. As aresult, he successfully helped the company to cut its
inventory from $17 million to $15 million.

SA B isresponsible for unplanned purchasing — procuring non-inventory items.

| dentifying the source and getting the item delivered fast to the needed location are key
performance measures for him. As neither of the legacy systems support browsing or
ordering from externa supplier catalogs, he has to search the Internet based on his best
knowledge. Therefore, the potentiad globa search and on-line payment capabilities of
WPS are extremdly dtractive to him to fulfill hisjob. Neverthdess, heis not usng WPS
at thistime because those functions are not fully developed yet.



5.2 Difference among Procurement Analysts (PA)

At the company’s centra purchasing office, there is a group of PAsthat handle the
purchasing of indirect materids. However, our interviews reved that, currently, they are
gpending mogt of their time on resolving mismaiches between purchase orders and
suppliers invoices. Common mismatches include price mismatch, freight non
compliance, item number mismatch, date mismatch, and mixed-up lineitems. Most of
the problems happen because of manua transmisson and processing of information —
purchase orders are printed and faxed to the suppliers, then the suppliers re-key inthe
order informetion to generate invoices. The problem is more severe with smaller
suppliersthat do not have EDI connections. Although they supply only 20% of the total
parts by vaue, they are great in number, congtituting 80% of the supplier population.
Hence, mogt of the mismatches occur from them, resulting inefficient use of PA’stime.
None of those PAsuses WPS in their work at the time of the interview, however, future
WPS will extend the current EDI connection to build a Web-based common platform for
al suppliers, alowing the buyer and the suppliers to exchange and check order and
invoice information dectronicdly. Moreover, with the built-in functionality such as unit
of measure converson and tax caculation tool, it is expected to reduce the amount of
mismatches significantly, alowing PAs to spend more time on strategic sourcing,
resulting more purchasing cost savings.

PA A spends 80% of her time on mismatch resolution for purchases of norinventory
items. She coversdl five categories of mismatches. Therefore, the reduction of
mismatches will Sgnificantly affect her current workload.

PA B isahazardous materids specidist. Procuring hazardous materiasis a complex
process. Any hazardous materias cannot be ordered for the first time without approva
from the company’ sinternal Hazardous Material Coordinator. Such materids have to be
checked in terms of corporate safety regulations (to make sure they are safe to the
employees) and government reporting procedure. The receiving procedureis usualy
specified and documented aswell. Therefore, WPS-enabled coordination tools can
facilitate effective communication and coordination among the Coordinator, the PA, the
receiving dock and the end user.

PA Cisalead PA. She spends 20% of her time on mismatch resolution while save the
rest on analyzing and improving the purchasing process. Therefore, the reporting and
andytica tools embedded in WPS can be useful to enhance her job. In addition, she fedls
that WPS can be particularly helpful in managing and dectronicaly transmitting RastarO
engineering images. The existing manua process of engineering drawingsis very
inefficdent. The RastarO machineisold. Through WPS, adesign engineer can access

the RastarO database for display of engineering drawings, making annotations and
sending the drawings eectronicaly to suppliers for procuring necessary parts.

5.3 Difference between I ndividual Plants
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The plant we visited manages the purchase, storage, and digtribution of indirect materids
inventory through its own loca indirect purchase departmen.

Particularly, there are three types of purchases done at the plant: automatic ordering,
manua ordering, and local ordering.

- About 90% of the inventory is desgned for automatic re-ordering. The re-order
point and re-order quantity are set up in the legacy procurement system. Once the
stock falls to the re-order point, the system triggers a purchase order for the re-
order quantity to the supplier. When the items are delivered, they are verified,
taken into stock, and the system’s stock information is updated. In fact, about
90% to 95% of those inventory items are sourced by the company’s central
purchasing department.

For some items used in limited quantities, a manud requidtion is generated every
time the item is needed and the central purchasing department issues the purchase
order and makesthe purchase. Sometimes, a purchase order may be sent directly
to the supplier from the plant for these items. In both cases, the sourcing is done
by the centrd purchasing.

For alimited number of items, such as packaging, paper supplies, and welding
supplies, the PM at the plant can identify the suppliers, and send the purchase
orders directly to them when items are needed. This gives loca manager the
flexibility to negotiate the terms and conditions, particularly the ddivery and
after-saes service from the suppliers.

The exiding legacy system is sufficient in managing the plant inventory. It stores 42,500
locations of itemsin the local warehouse. When a customer at the plant needs an item, he
fillsin an eectronic requigtion in the system, which triggers a 2-copy pick ticket. The
pick ticket has al the necessary information for picking and ddlivering the item and the
gppropriate accounting settlement. Some of the information is the item 1D#, location 1D
in the crib, unit of measure, quantity, cost, and account number to be charged. When the
item is picked and the details entered, the system updates the sock. Theitemsare
delivered to the customer location by indirect purchasing and charged to the customer’s
account.

WPS has just been ingdled in his location, but the PM at the plant has not yet seen the
necessity to switch to WPS for indirect purchase needs.

6. E-Business Adoption I ssues

The case of WPS implementation brings up an important issue in information systems
management — I'T adoption. Asawidely studied topic, alot of 1S researchers have tried
to answer the question, “Why people use the technology / sysem?’

6.1 Issuesfrom I T Adoption Literatures
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Rooted in socid psychology, Fishbein and Ajzen’s (1975) theory of reasoned action
(TRA) isan intention modd that has proven power to explain or predict genera
behaviors across awide variety of domains, and has been the theoretical foundetion of a
lot of IT research on the determinants of user behavior.

Adapted from TRA, Davis (1986) introduced the technology acceptance model (TAM) to
apply only to one specific behavior — computer usage. Same as TRA, TAM postulates
that an individud’ s behaviord intention (BI) of usng a gpecific sysem determines his or
her actud usage of the technology. But unlike TRA, TAM attempts to explain and
predict end users Bl and attitude (A) towards an information technology through two
fundamenta and digtinct congtructs: perceived usefulness (U) and percelved ease of use
(EOU). TAM further pogits that these two constructs can be influenced through
controllable externa variables. For example, EOU can be positively influenced by the
use of GUI (graphical user interface) technology. Similarly, U can be positively affected
by demondtrating cost savings through improved accuracy or timeliness. TAM was
tested in alongitudinal study of 107 users and produced promising results on
understanding the determinants of user acceptance (Daviset d., 1989).

Until now, a considerable amount of previous IS research has contained empiricd
evidence of the causal relationships between Bl and actud usage of information
technology or system, U-BI, A-BI, U-A, and EOU-U (Daviset a., 1989; Barrett et dl.,
1968; Schultz et d., 1975). However, studies on how those controllable externa
variables affect users biefs and attitudes, and consequently result different Bl, have
been unsystematic. Those externa factors range from feetures of the system (Bewley et
al., 1983; Benbasat et d., 1986; Dickson et a., 1986; Miller, 1977), the type of system
development process used (Alavi, 1984; King et d., 1981), the nature of the
implementation process (Ginzberg, 1978; Vertinsky et d., 1975; Zand et a., 1975),
cognitive style (Huber, 1983), to training, documentation, and user support consultancy
(Daviset d., 1989).

6.2 An Adoption Framework

By using the intention models, no matter it isTRA or TAM, exidting IT adoption
literatures usudly tend to predict and explain individuas behavior on three mgor
congtructs: intention, perceived usefulness, and percelved ease of use, and percelved
usefulness and perceived ease of use are the determinants of behavior intention.
Expanded from the intention models and be in congstent with our interview results, we
came up with aframework that can be used to assess the users adoption of a particular
sysem.
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Figure 5. Adoption Framework
Perceived Usefulness, and Perceived Effectiveness

Asindicated by most users, they will use the system because it is beneficia, not because
it isanew information system per se. Hence, percaived usefulness of the system is
probably the most important consideration in making the adoption decision. Potentia
users usualy make this judgment based on the perceived system capability in achieving
their objectivessuch as.

1) Finish work faster

2) Improve qudity of work

3) Enhancejob effectiveness, and

4) Makejob easier

Besides, the system has to be proved to work more effectively than the existing onesin
order for people to be willing to useit. An effective syslem should offer featuresthat are
easy to use, and help users solve their procurement needs in a direct and innovative way
without disrupting their regular functiond requirements. It should bring userstime and
money savings on their jobs, and dlow them to achieve what they were not able to do
before.

Aswe look back, we found there are primarily two sources of variations that shape users
perceptions of the system’ s usefulness and effectiveness. their expectations and the
characteristics of processes, business units and the extended enterprise.

User Expectations

The perceived system usefulness and effectivenessis directly caused by the gap between
users expectations and the system capabilities. Aswe demondrated earlier, usersin
different functions and units hold conflicting expectations for the capabilities of the
system. Moreover, even users within the same function or business unit perceive the
system differently because of their respective job tasks, mgor processes and products
handled, thus creating al sorts of gaps.
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Characterigtics of Processes, Business Units, and the Extended Enterprise

Like other information systems, the redlized value of a B2B e-commerce system will not
be the same for al units or al types of purcheses. The specific characterigtics of a unit or
apurchase can be viewed as condraints, limiting the redized vadue of the system, hence
affecting the percalved ussfulness and effectiveness. The influentid characteristics are
categorized in the following table.

Table 1. Characteristics of Processes, Business Units, and the Extended Enterprise

Influential Characteristics

Individual purchase process - Type of procurement process, planned vs.
unplanned

- Complexity of process
Particular task in the procurement cycle that the
system can help achieve

Individud business unit - Size/ finandd podtion of the unit

- Degree of concentration, centralized vs.
decentralized purchasing
Dominant type of procurement process in the unit

Individua member of the - Levd of integration with existing enterprise

extended enterprise sysems
Degree of participation
Industry fragmentation

- Sze/financid pogtion of the member

From the process perspective, the interviews with the procurement analysts show that the
Web-based e-procurement system is expected to have more impact on unplanned, more
complex procurement processes, and on achieving tasks that involve more human
interactions.

From the business unit’s point of view, our interview with an indirect purchasing

manager a aloca branch indicates that WPS does not serve the unit’ s procurement needs
better than the existing systems when most of the unit’s purchases are planned, and the
sourcing decisions are aready centralized at the corporate headquarter.

Finaly, as expected by the company’ s e-bus ness management team, the impact of the
system will be greater when the mgjor partners integrate the Web-based procurement
systems with their internd information systems for directly related business activities,
when partners aong the supply chain actively participate in using the system, and when
the existing product supply chain is more fragmented.

7. Critical Factorsin the Adoption of Web-based E-Commer ce Systems

Despite those advantages and various other new features that are gill being added to
WPS, the system is currently used by avery limited number of peoplein the
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organization, and mogtly as an information search engine rather than a procurement tool.
Learning from those interviews with various indirect purchesing participants within the
company, we are able to identify some critical success factors involved in adopting a new
information technology or system.

7.1 Business Unit Level — Acceptance of the Business Units

Sincedl of the B2B transactions occur at theindividuad business units, the acceptance of
the system at the unit leve isthefirst sep in IT adoption. The maor objective of the
indirect purchasing function a the business unit leve isto satisfy the needs of the loca
internal customers. To this end, the emphasisis more on how the customer’ s problems
can be solved, not on whether new information technologies (IT) can be used. The most
important issue in adopting WPS, or any dectronic commerce solution, is to demonsrate
and convince the potentia users of the potentia benefits of switching to the new system.
The anticipated benefits should be greater than the estimated switching cost. At the same
time, the switch should be made as less disruptive as possible to the day-to-day
functioning of the particular unit. A typica adoption example a the individua plant
visited shows exactly the above issue.

Asindicated by the indirect purchasing manager at the plant, except for avery limited
amount of loca ordering, which is completely decentralized, about 90%-95% of the
inventory items are sourced by the company’ s centra purchasing department. Moreover,
about 90% of them are designed for automatic re-ordering by the legacy procurement
system. Therefore, dthough one of the key strengths of WPS isthat it provides globd
search capability, whereas existing legacy systems can search only within the corporate
boundary, the potentia users at the plant do not see any incentive to switch to the new
system because their current procurement needs are met by the existing systems.
Moreover, athough the existing systems do not have the coordination tools as opposed to
WPS, the needs and concerns of the interna customers can usualy be solved through the
personad monitoring and control of the indirect purchase manager on the Ste. Therefore,
WPS s not perceived to provide extra vaue to users at the plant.

At the cost Sde, switching to WPS does require the plant to make a substantia
investment on PCs whereas the legacy systemsrequire just atermina. Asa profit center,
the plant has to consider the high switching cog, thusis hesitant to adopt.

Therefore, dthough WPS has been ingtdled in this location, the indirect purchase
department has not yet seen the necessity to switch to WPS.

7.2 Extended Enterprise Level — Integration with Suppliers Enterprise Systems

As noted earlier, extending WPS to suppliersis expected to result in benefits for both
paties. Asacommunication channd thet facilitates red time inventory information
sharing, the suppliers can reduce their own work-in-process and inventory holding cost
through better production planning, while at the same time, the OEM can better manage
its procurement cost by reducing the number of rush orders. Thoseinventory items are
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the best candidates for initiating this new process. Instead of assgning a procurement
andyd to expedite orders, the suppliers can sart to monitor the inventory levels and
determine the shipment date based on past consumption pattern and lead time. To
accomplish this, the Web-based procurement system must be integrated with the
suppliers’ internd enterprise resource planning and logistics information systems.
Additiondly, suppliers can shorten the procurement cycle time and reduce the collectable
period by integrating their order fulfillment and accounting systems to the procurement
system.

Compared to the transaction cost savings, the casting and production cost savingsasa
result of participating in OEM’s new product development is probably even greeter. Itis
often the case that implementing atypica information system results in grester

production cost savings as compared to process cost savings, athough sometimes the
suppliers may be skeptica of sharing sendtive cogt information with the manufacturer.

In addition, quite anumber of suppliers, especidly the mgor fird-tier suppliers, have
dready had EDI in place and are worrying about their return on EDI investment.
Therefore, it isimportant to emphasi ze that WPS is a complement rather than a
replacement of EDI. They will continue to use EDI for order transformation, but use the
Web-based procurement system to offer valued services such asred time order Satus
checking.

EDI Enterprise Supplier
Resource Catalog
Planning

| I

W eb-Based Procurement Information System

D I

Collaborative Logistics Order Accounts

New Product Fulfillment Receivable
Introduction

Figure 6. System Integration at the Supplier Side
8. Conclusion

Asit isdready showing in the enterprises, buyer-9de procurement systems are not only
changing the old enterprise procurement processes, accel erating sourcing and purchasing
of products, and reducing procurement errors, more importantly, it is changing the
relaionships among the supply partners. The vaue of the system is no longer limited to
procurement cost savings, rather, it is extended aong the whole enterprise value chain:
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from new product introduction to customer service, resulting direct impact to their
bottom line of business— financid profitability. Furthermore, the boundaries among
businesses become blurred. As more and more supply chain participants integrate their
internd functiona information systems with the Web-based procurement system, they
are able to cooperate and collaborate across multiple enterprises, creating the extended
enterprise.

Despite the tremendous impacts of the Web-based procurement systems, however, the
adoption of the system remains a hurdle to many potentid users. Like any new
information systems, people are wiling to use the Web-based procurement system only if
it isuseful and effective in accomplishing their job responsibilities. However, adding
more advanced features does not guarantee higher perceived ussfulness and effectiveness
of the system. User expectations and the characteristics of the procurement processes,
the prospective business units, and the extended enterprise determine those perceptions.

In addition, dthough not explicitly shown in the interviews, there could be psychologica
factors in making the adoption decisons. Some psychologica factors can be sgnificant
in some particular Stuations. For example, employees fear of loosng their expertise or
jobsto the system, or their sole trugt in traditional human interactions can cause their
resistance to the system significantly. On the other hand, the peer pressure from another
business unit may stimulate the adoption of the system at this unit.

As B2B e-commerce continues to grow, more and more busi nesses are connected by the
Internet and their operations are increasingly integrated by Web-based e-commerce
information sysems. Advancing from a buy-sde procurement system to a private or
indusiry B2B exchange seems to be a natura path for companies to further exploit the
benefit of aggregated demand and supply from an e-market. The extended enterprisein
question will then not be limited to include those selected suppliers, rather, dl possible
suppliers, distributors, customers, and even competitors will need to be taken into
consderation. Consequently, the different incentives for distributors, customers, and
competitors to adopt the same Web-based e-commerce system need to be recognized and
reflected in the evaluation of adoption tendency. Future sudies on the adoption of such
systems should address these considerations.
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