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Commerce is a hasic economic activity invelving trading or the buying and sel-
ing of goods {according to standard dictionarics). For example, a customer enters
a bookshop, examines the hooks, selects a book, and pays for it. To fulfill the cus-
tomer requirement, the bookshop needs to carvy out other commercial transactions
and business functions such as managing the supply chain, proviging logistic sup-
port, handling payments, etc. As we enter the electronic age, an obvious question is
whether these commercial transactions and business ‘unctions can be carried out
electronically. In general, this means that no paperwork is involved, nor is any
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physical contact necessary. This s often referred to as clectronic commerce
fe«commerce}. The carliest example of ecommerce s clectronic funds transfer
Kalakota and Whinston, 1997]. 'This allows financial institutions to transfer funds
between one another in a secure and efficient manner. Later, electronic data inter-
change (EDL) was introduced to facilitate interbusiness transactions. However, carly
ED systems were typically operated over special networks that are complex to set
up and costly to administer. For these reasons, EDL has not been as widely deployed
as expected, With the advent of interner technologies and advanced cryptographic
techniques, it is now feasible to impiement e-commerce over a pubifc network — the
Internet. The development of the World Wide Web {www) greatly accelerates the
development of e-commerce and expands its scope to cover different types of appli-
cations. In this chapter, we will give an introdaction to c-commerce by discussing
some primary concepts, advantages, and frameworks.

1.1 ELECTRONIC COMMERCE AND PHYSICAL COMMERCE

Generally speaking, e-commerce s about the sale and purchase of goods or services by
electronic means, particularly over the internet. Figure 1.1 shows that in broad terms
one can distinguish two types of commerce: physical commerce and e-commerce. In a
physical or traditional commerce system, transactions take place via contact between
humans usnally in a physical outlet such as a store. For example, if you want to buy
a book, you will go to a physical bookstore and buy the physical book from a
salesman. I a pure e-commerce system, transactions take place via electronic means.

Commerce
Electronic Physical or Traditicnal
Commeree Commerce
internat HER
Caommerce
AEN
Business Consumer
focused focused
e-commerce e-commerce

Figure 1.1 Types of commerce
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In this case, you will access a cyber bookstore and download a digital book from a
server computer, These two cases represent the extremes: the traditional commerce
system on one side and the pure e-commerce system on the other. There are many
variants and in many eases, c-commerce and physical commerce can complement each
other, For example, a physical book is ordered by electronic means and it is sent to you
vig physical means [Turban et af., 2000]. According to Schneider and Perry 12080,
e-commerce 1s more suitable for standard goods, low-value goods, digital geods, and
simple services fi.e. intangible goods), whereas traditional commerce s more suitable
for nonstandard goods, perishable goods, expensive goods, and extremely low-vawe
goods. Complex products such as cars and nonstandard services are better served by
integrating e-commerce and physical commerce.

Strictly speaking, e-commerce has a very wide scope and can be further divided
into different categories. The most popular type s, of course, Internet Commerce,
It refers to business transactions over the internct and, in mest cases, the transac-
tions are carried out over a web systemn, so we may call it Web-based Electronic
Business. Another broad categorization of c-commerce is to separate it into business-
focused or customer-focused e-commerce. We discuss these in greater detail in
Section 1.4,

In recent years, another term called e-business has emerged. In general, e-business
has a wider perspective than e-commerce. It involyves using information technolo-
gles n all aspects of the business. Hence, evcommerce can be viewed as a subset of
c-business. However, like many other e-commerce books, we will use the following
terms e-commerce, internet commeree, Web-based electronic business and c-business
i1 an interchangeable manner.

1.2 THE DIGITAL PHENOMENON

Various statistics and forecasts have all indicated that c-commerce has an extremely
promising future. A few years ago, Forrester Research forecasted that e-commerce
sales would account for 1% of the global cconomy by 2002 [Korper and FEllis,
2001]. However, recent forecasts have all suggested thar this may be too conserva-
tive. It 1s predicted that the number of e-commerce customers worldwide will reach
500 million by 2003, and the associated revenue will increase to $1.3 rillion as
compared with $120 billion in 1999 [Dutta and Srivastava, 2001]. According to
the Gartner Group, business-to-consumer e-commerce will account for 5-7% of the
rerail sales in the United States by 2004 [Derfler, 2001]. This represents at least a
S00% growth from the year 2000. Bascd on research by Jupiter Communications,
the revenue for business-to-business e-commerce in the United States will reach
86.3 wrillion by 2005, representing a 2000% increase as compared with the same
fgure in 2000 [Derfler, 2001],
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Data networks
Intense competition
Gicbalization
Information age

DIGITAL

Technologfes

Automation

Low cost high quality producis/services
Figure 1.2 The DIGITAL phenomenon

These figures indicate that there must be some “drivers™ behind e-commerce,
As c-commerce is about going “DICGITAL,” we call this the DIGITAL phenomenon,
Here we attempt to examine the possible drivers behind e-commeree {or the DIGITAL
phenomenon) by the following “DIGITAL” acronym {sce Figure 1.2}, Hopefully, this
can provide the basis for further discussion.

Let s explain the key words given in the fgure i1 more detail inn the following
table (Table 1.1}

While each of the topics in this table can be explored in greater depth, they are
introduced here to give one a feelirg for the drivers behind e-commierce. For those
who wish to follow up any of these in greater detail we include manry references at
the end of this chapter

1.3 LOOKING AT E-COMMERCE FROM DIFFERENT
PERSPECTIVES

F-commerce is changing our economy and affecting all aspects of business, Today, no
company can afford to fgnore e-commerce. It is even predicted that e-commerce wiil
hecome part of core business “unctions just lixe accounting, marketing, etc, In recent
years, many models, frameworks; and thoughts rowards building a comprehensive
picture of e-commerce are evolving. In this scetion, we go through some of them in
order ta look at c-commerce from different perspectives.

A three-layer model 18 commonly used to deseribe e-commerce such as the one
proposed by Zwass |2000]. Zwass’s model consists of an infrastructure layer, 2
services layer, and a products/structures laver. The three layers can be further divided
inte seven functional layers for carrying out different functions. The major functions
are to provide the:

» technical infrastruceure fe.g. the Internet and www)
* secure messaging services {e.g. EDI

» sunporting services [e.g. electronic payment)
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Tobte 1.1 Summary of key drivers of e-commerce

Dara nerworks

[rtense comperition

Globalization

Information age

Technologies

Autoration

Low cost high quality
aroductsfservices

Explarations

With the advent of data networks sach as the local area networks
and the imtertet, dispersed computing systerms car now be con-
nected together. 'This not unly allows seamless fow of information
but also apens many new oprortunities incuding e-commerce.

In rear'y all busizesses, conipetition s becoming increasingly intense,
In order to survive, companies are constantly looking for more
effective ways ro provide Detter customer services. E-cotrmerce is
one of oo cffective ways.

lo mairtaic growth of profit, many companies are moving to the
internationa’ market, However, one of e major obstacles is the
geographival barrier. E-commerce provides an effective “vehicie™
far companies to move to the international market because there
is almost no geographical barrier n cyberspace. In other words,
it is easier for a forsign company o compete with 2 local company
under the cyber environment. Globalizatior is a complex issue and
the reader is referred o the references for a more detaled
discussion.

As we erter the informatior age, inforration becomes a valuable

et Therefore, cormpanies are looking for more effective ways to

oliect, undate, and nmauipualate various types of informazion parti-
cularly for masketing purposes. E-commerce facilitates this.

With the advent of technologies, many business ideas can now be
reaiized. Technologies aze the enabler for e-commerce.

As the cost of labor Increases, there is a strarng need for companics
to fook for altesnative ways to do routine work. Thais is particu-
[arly trve i handlicg the myriad paper transactions orce an order
18 taken. With electronic messages one can reduce this considerahly,
F-cammerce thus provides an artractive solution,

“Low cost nigh cuality productsfservices” has hecome one of “he
major business philosaphies in the 2 Tst century becauss of compe-
titions and high customer expeciations, Comparnies are looking for
wilys o sansfy these reguirements.

» commercial products, services, and systems (e.g. e-rerailing}

+ clectronic marketplace le.g. on-line auctions)

For detatls, please refer to the insightful article by Zwass 12000].

Greenstein and Feinman ;2000] discusses another three-layer model consisting of
the existing market space, the three pillars of e-commerce {electronic information,
electronic retationships, and electronic transactions}, and the open market processes.
Kalakota and Robinson 119997 view c-commerce from a wider perspective, using
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the term e-pusiness. [t s about integrating the frontend and backend applications
witnt the business process, With the aim of maximizing customer value, it involves
redefining the business model in conjunction with various information technologies.
Eight business rules are proposed for achieving this goal. Schneider and Perry 12000]
view e-comruerce as an effective means to improve a value chain, which is used to link
various functional activities {i.c. production, marketing, finance, ete.) of a company.
Thls vawee chaln concept can also be extended to link different companies o form
an industry value chain. In general, e-commerce helps to facilitate information flow
across the value chains and to reduce the associated trazsactdon costs. It Is also
of interest to look at e-commerce from the point of view of relationship. At its
root, every business needs to maintain three types of relationship: the refationship
with its customer, the relationship with its business partners {e.g. suppliers), and the
relationship with its employees [Derfler, 2001]. E-commerce provides an effective
tool for building, managing, and cnhancing these relationships. In the context of
c-commeree, the first type of relationship is mot just selling through the web but
managing customer relationships in general. Speaal electronic customer relationship
mansgement software Is available for this purpose. The sccond type of relationshio
is about procurement and supply cnain management by clectronic means. Virtual
Private Networks and XML are the main facilitators in these areas, They will be
described later 1n this book. While the Arst two types of relationship are external, the
fast once is internal, It involves building an effective Intranet {or integrating different
information systems and sharing information through which communication and
productivity can be enhanced fsce Derfler [2001] for details).

Furthermore, in both the popular press and in the general community, a number
of ideas and commentarics are also gaining credence. [t is worth looking at some
of the more interesting of these in order to gain an appreciation of some aspects of
e-commeree (see Figure 1.3

1.4 DIFFERENT TYPES OF E-COMMERCE

The matrix in Figure 1.4 shows the different rypes of c-commerce from the perspective
of the buyer and seller relatienship. This is often used to categorize ccommerce
applications. According to this relationship, e-commerce applications can be divided
into the foilowing four categorics | Turban et af., 2000; Korper and Ellis, 20017

a. Business-to-consumer (B2C) In this case, the seller s a business organizarion
whereas the buyer is a consumer. This emulates the sitzation of physical retailing
and so it is commonly called clectronic retatling. Typically, electronic stores are
set up on the internet to sell goods to the consumers. For example, our VBS sells
hooks o the consumers through the interner. Note here that the business drives
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[

Some interesting comments on e-commerce: what do you think?

* £-commmeree is the smartest way of doing business. You ask yonr customers fo do the work for
v sich as filling in the order forms, checking the order status and downliading the product
theviselves so that you can save buge custs and manpiwer. Furthermore, they duo not make
any complaints and even think that you bave dune excellent work for them. Can you thisvk of
anything smarter than this?

* E-contsnerce is changing the traditional way of measuring business perfurmance, People ru
longer fuok at the profit and [nss aceonnt any more. instead, the future vaine of @ cumpany
becomes the majur concern. As long as an e-commerce business “makes sense” (it does nut
nged to “make cents”), it may still be backed by mmerous investors,

* Muny e-comunerce companies are “hurning money”. There bas even been the invention of ¢ now
fermi catled “burn rate” to measure bow “well” a company manages its e-commuerce business,
b order to survive, the business fucus is not “kow to make money quickly” bul “How tu burs
sponey slowdy ™.

= {n hoth traditional commerce and e-comnerce, companies and investors care ahont sdrrmg
veor share {EFS;, but f1 g totally differens way. In iraditional comemerce, investors care whether
the FPS of a compuny is positive. In e-commerce, ibey core whelber ibe [P 18 nepative, If the
EES is toc positive, it may indicate that the company is toc conservative (f.e., #ot aggressive

orough).
8 F_commierce is abowt focis Tt roprs ue o . 1 Fid -
- UOFRFRETCE B atroul focis. Mcmy CHH CORILS - CORTRRCT O CURRIPAITLTES GF e WSHdY called GO,
sell onlv one product and in fact the company name may also be the product name.

® E-commerce relies heavily om 1P: Innovation and People or Investment and Partnership.

Figure 1.3 Somc interesting comrents or e-commerce

iness sumer |
{organization} {individual)

Business 2B
{organization)| (e TPN)

Consumer c2B ca2c [
(individual) | {e.g. Priceline) {e.g. eBay) f
:

Figure 1.4 Differsnt types of c-commeree
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the specification of the product and the customer chaoses whether or ot to buy a
prefabricated product. An example of this in traditional commerce is purchasing
suits “off the rack.”

0. Business-tu-business (B28) In this case, both the buyer and the seller are business
organizations. As descrived in Chaprer 12, there are three types of systerus,
namely. buyer-oriented system, seller-oriented system, and virtual marketplace. [
sty situations, it is related to supply chain management. For example, the
Virtual Booksiore {VEBS) needs to order books from various publishers. The
ordering process can be accomplished by using electronic data interchange.

¢, Conswmer-tu-consumer {C2C) This refers to situations where both the seller and
the buyer aze consumers, With the advent of e-commerce, on-line auctions
orovide an effective means ‘or supperting C2C e-commerce. For example, our
VBS can provide on-line auction services for customers to scll used books to other
customers through the VBS web site. In addition, a virtual commuuity can be
farmed,

d. Consumer-to-business {C2B) As explained later, tals is a new form of commerce
in which a consumer specifies the requirements to a business, which provides a
product that meets these requirements, These requirements could be as simple as
an acceptable price, or could involve considerable customization of an existing
standard product, or creation of a new product. An example of this in the
traditional commerce setting is a “made to measure” tailor. The key distinction is
refated to who is driving the specification of the product being purchased. tnlike
R2(, tnere 1s a strong element of customization.

1.5 EXAMPLES OF THE TYPES OF E-COMMERCE

The aforementioned categorics of e~commerce can best be explained by four real life
examples,

1.5.1 Amazon.com: B2C e-commerce

Established in 19985 by Jeff Bezos, Amazon.com (www.amazon.com) is onc of the
most well-known c-commerce site in general and internet bookselier in particular
{sec Figure 1.5} It is a typical example of B2C c-commerce in which a business
sells already manufacrured products ta the consumers directly on the internet. Books
arc listed under different seerions for ease of searching. This resembles organizing
hooks in different bookshelves in a physical beokstore. Furthermore, a search facility
is available for searching books according to user input. Our VBS also provides a
similar function. Having sclected a book, a cornsumer can put it into kis shopping
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cart. Amazon.com makes use of data mining technigues to promote the seiling of
boaks. This is done by suggesting hooks to the customer based on the books in the
shopping cart and the buying pattern of other customers with a similar profile. After
shopping, comsumers check out the books and pay by credit cards in most cases.
Rooks are sent by mail or courier, whichever the customer prefers. Besides books,
Amazon.com has now become a superstore {or a horizontal portal) by selling a variety
of other things such as toys, wireless phones, cameras, and video games.

1.5.2 eBay™: C2C e-commerce

Fsrabiished in 1995, eBay {www.eBay.comi providesthe world's largest online trading
service by means of online auctions, Basically, 2 user places ar item on the eBay
Web sire for bidding. Other interested members then bid for it before the deadline,
Where the English auction system is used, the highest bid wins. This is a typical C2C

* This subdscction is dased or ‘nfarnatior at eBay web site.
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e-vomumerce exampie in which a consumer can sell o other consumers. Currently,
eBay has more thar 29 million members. By mea s of online auctions, they participate
in the buying and sellizg of a wide range of ‘tems, including books, stamps, coirs,
music, ete. In addition to auctions, ¢Bay creates a v'riual community for its users to
“ralk™ at the eBay Caté {a chat room and to communicate with other users via the
bullet'n boards.

1.5.3 Trading Process Network: B2B e-commerce

General Electrics Trading Process Network {TPN  wwwi.tpingels.com’ 's an internet-
based trading network for buyers and scllers to carry out B2B e-commerce on the
Internet. Unlike B2C e-comunerce, 1t 1s buyer-driven rather thas seller-driven. 1hat
means, a buyer submits a request to the system and then respective seilers respond
to the request. In TPN, a typical surchase cycle {from the buyer’s perspective) is
described as follows based on the irformation at www. pn.geis.com:

= Step 12 A buyer determines the requiremerts, prepares the Request For
Cuotation (REQ), and searches for potertial suppliers {sellers!,

s Step 2: The buver submits the RFQ and ‘ovites potential sunp.iers to respond.

= Step 30 Suppliers obram the REQG for processing.

s Srep 4: Intercsted suppliers hbid for the request accordingly.

» Step 5t The buver and suppliers ca= negotiate the bids ozline.

s Step 6: Finally, tre buyer selects the bess bid and completes the purchase.

1.5.4 Priceline*; 2B e-commerce

Price’ine (www.priceline.com) introduces a novel e-commerce application called the
“demand coliectior system”™ {see Figurc 1.6} It zllows consumers to “name the
price” and hence it is consumer driven not seller driven. According to the above
deqinition, this is a C2B e-commerce applicarion. Suppose thar you want to buy an
air-ticket. You can provice Pricel’'ne with your travel requirements (c.g. how many
rickets you want to buy, departureireturn date, departurefarrival ity ctej, the de-
sirable price, and vour eredit card numnbes Ther Priceline will try to find an air-
\ine that can meet your requirements. After finding a match, Priceline will buy the
ricker(s) for vou with your credit card. As you can “name the price”, the deal is final

L

i subsection s bused on information ar Pricelre web site.
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Figure 1.6 [lomepage of Priceling (Reprocuced with sermission of Priceline.com}

e noalteration is allowed). Resides air-tickets, Priceline also handles the purchase of
many other productsfservices such zs cass, hotel rooms, long-distance calls and even
mortgage.

1.6 SOME E-COMMERCE SCENARIOS

Let us examine some scenarios to sce how e-commeree 15 changing our daily lives,

1.6.1 Retailing

In the main form of raditional retailizg, when we wan: to buy something, we meed
to visit physical shops. Very often, we may not be able to buy tre bese nrocuet iz
the marker because we can visit only 2 few shaps rnear our heme or our offce. This
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is to some sma.l extent modifed in other forms of tradinional retailing such as matl

order or phone purchasing. Witk e-commerce, shopping can 2e done at any time by
using our “fingertips” nstead of our “feet”. Furthermore, the geographica: barrier

becomes a blur. A shop located in another country azd a shop next to your home

are both “one finger-click™” away. By asing search engines, we can quickly select and
compare different brands of products around the workd. For some products such as
software and music, we can even download the goods instantly. In the future, we may
even send out intelligent software srograms catled “mobile agents™ to shon around
the internet for us.

1.6.2 Servicing

The classified advertisement has always been the most popuiar channel for selling
used items {e.g. used car}. If you have ever sold sccondhand rems through classified
advertisements, you may have experienced the following headache. Tens or even
hundreds of mterested huyers contact you by telephone. As you can communicate
with them only one ata time, it is difficult for you to negotiate the best price. Even after
ail the items mave been sold, you may sill receive calls from potentia’ suyers. With
c-commmerce, a more efective channel 's emerging: the on-line auction for facilitating
this kind of C2C commerce transaction. By means of an on-line auction, not only
can the seller reach 5 ‘a=ge number of potential buyers, but he can also 'nd the best
price in tme market,

1.6.3 Publishing

‘The traditional publishing i=dustry is based on a mass production wodel. Thus, there
are only a few newspapers available and the format, layout, and news selection of
these are done by the edito<al staff. The degree of deratl and slant on & particular
news itent is also fixed by the renorrer or editorial sta®f. This is mecessary for a mass
sroduction mewspaper. By and large, the only choice the reader has is 1o sefect a
particular newspaper. Onee that is done he has to put up with the editorial layour
and reporters’ choices, even though these might not eoincide with It's own interests,
E-commerce makes personalization passible at very lirtle extra cost. Ler us imagine
that we have a web-based newspaper system avaiiable, Fach reader can specify hisither
favorite newspaper temnlate. Information can then be fil'ed into the persoralized teme
plate accordingly from the damabases. With personalization, electronic newspapers
will be nublished according to customers’ preferences {e.g. someone may want to see
the neadline news on the first page, while others mav prefer o see the sports news
or entertainment news on the first pagel. Obviously, this does not make cconosmical
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sense in the traditional newspaper business. However, in the clectronic newspaper

scenario, “he extra cost of orinting a personalized newspaper is very small.

1.6.4 Supply chain management

Tn its most common forms, traditional supply chaic management is supply driven. In
other words, goods are “pushed” through the supply chain. One disadvantage of this
model is that distributors may keep an unnccessary inventory. In order to overcome
this, many manufacturers have introduced Just-in-Time (JIT) supply systems. These
systems have some clement of “pull” in them in the sense that the manuiacturer’s
estimates of his needs for supplics iz a short time horizon are used to determine
purchases from supoliers, and suppliers must meet these orders within a specified time
frame. Even here the mannfacturer could easily see a buildup of the inventory of his
manufactured products, What is necessary from the manufacturer’s point of view s
not simply JI'T supply but also JIT production. Moreover, there may be a ot of paper-
based information involved. With c-commerce, this whole process becomes demand-
driven as controlled by the end consumer That means, goods are now “pulled”
down the chain by the customers. Thus, “supply chain management” becomes more
“demand chair management.” This makes JIT production management and mass
custommization possible.

1.7 CHANGES BROUGHT BY E-COMMERCE

No doubt, e-commerce is chang’ng our daily I'ves, These changes occur along four dif-
ferent directions as illustrated by the aforementioned scenarios. In the first scenario,
e-commerce provides an alternative solution. Even if we do not have cybershops,
we can still make the purchase from physical shaps. That means, cybershops are
alternatives to nhysical shops. While cybershopping can be more convenient, some
people may still want to shop ar physical stores because of the physical shopping
expericnee. In the second scenario, e-commeree provides a betrer solution. For in-
stance, as explained in Section 1.6.2, the henefits hrought by on-line auctions cannot
be realized by the traditional classified advertisement and the an-line ancrion is there-
fore a hetter way to solve the same problem. Tn the third scenario, c-commeree is
bringing in a new form of an already-existing scrvice. In the traditional newspaper
pusiness, abviously it is nor cost effective to prine a different newspaper for everyone,
50 mass produciion is inevirable. However, with c~commerce, mass customizacion be-
cones possible at almost no extra cost. The final scenario illustrates that e-commerce
is changing our business logic from a supply-driven madel to a demand-driven
model.
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Turban ef gf. (2000 and Hartmar, Sifonis, and Kador [2000 have summarized
in a uscful tabular form some of the changes e-commerce has made. Utilizing some of
the information in “rese rables and drawing oz other detailed sources and our own
experience, we have developed an extended summary of the key changes brought
about by c-commerce as showr in Table 1.2,

1.8 ADVANTAGES OF E-COMMERCE

L~commerce is bringing about advantages to both consumers and business organi-
zations fTurban et al., 2000, Schneider et ¢f., 2000]. For consumers, it is of interest
to study the advantages in ters of the duying process, namely scarch, evaluate, and
execute. With e-commerce, consumers can search the global marker anytime and
anywhere, By using search engines or search agents, consumers can easily compare
products in the global market. This sliows consumers to evaiuate the best possiple
product efficiently, Witz certain digital goods such as software, consumers can
execute the order conveniently and receive the goods instantly.

For business organizations, the prime objective is to manage this fundamental
formula Kalakoma and Whinston, 1997

Profit = Revenue - Cost

According o Kalakota ez al. [1997], c-commerce s attractive hecause it can be
used to raise profit by increasing revenue while cecreasing cost. With e-commerce,
2 company can Increase revenue by exploring new opportuitities and expanding
into the global market. I+ fact, a local shop a=d a foreign shop are both “one
click™ zway in the cvberspace. In other words, the geographica® limitation s totally
gone and international comparies can row compete with local companics more
easily. In terms of cos: reduction, c-commerce can reduce manpower and oper-
ating expenses, The use of ciectronic documents not only speeds up processivg
time, but zlso greatly facilitates data vpdanng {e.g. for updating an inventory).
Consequently, business organizations can make use of c-commeree to cnhance
productivity.

1.9 MYTHS ABOUT E-COMMERCE DEVELOPMENT
AND IMPLEMENTATION

While many companies real’ze the importance of e-commerce to their ‘uture growth,
ke true meaning of e-commerce may sometimes be ovelooked. Here are three com-
rion myths ahout the developinent of &~ e-commerce system.
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Turban er ¢f. 20001 and Hartman et <4 (20004}

1aditional
commercs

E-commerce

Remarks

Marketplace

Mostly fixed

pricing
Standard
product
Physica
catalogue
‘Exed and
irrflexible)
Primarily mass
markering

onc-to-many
seiimg)

Supply {scler
driven

Physica’ goods

Hiezarchical
argarization

Tend 1o expand
rorizonrally

Marxetspace

Dvramic, castomized,

arnd groun pricing

Customizea produc:

Digital catalogue
fdymamic ara flexible)

Mulrifieactional marker-

irg, i1 particula- onc-
to-ore selling {cirees
sedling) and mavy-to-
tany seling
{community)
Dremand (buyes) driven

Dg'zal poods

Networked arganization

Tend to expard vertically

Markerplave hay many physical constraints
whereas marketspace enables almost yalimi-
ced moverient.

Muny differeit pricing models such ay dy-
aamic pricing {e.g. by mears of or-line aue-
tion), puyer-oriented pricing (.. Priceline),
and group-oriented pricing (eg. Mercata)
secome possible in ccommerce.

In traditional commerce, standard aroducts
are manufactared shrough mass production
to achieve economices of scale. Tine-commerce,
mass customization s possible for even
Secoming a nomm) o osuch  that producrs
car be talormade according 10 customers”
recalrernenss.

With digrtal catalogues, updating can be done
sas’iy and they can be linked direetly o the
orécring process.

It zraditional commerge, mass mediz s often
used fo convey a genenic markesivg essage.
With e-commerce, customers can recelve a
personalized message according to their pro-
files and buying behavios

It mary ¢ conrmeree apolicatians, kayess puil
the goods dowr the demmand chain. Compa-
nies now magnage s “demand chain® instead
of 2 “supply chain.”

Iri c-eonpmerce, sorve goonds can be made com-
pletely digital. They can be bough: aad
downloaded instantly.

Tae inrerrer together with other information
wechnologies create “rerworked organiza-
dons™ (e.g. Clscol, which are more offeutive
ard productive.

In general, many doscoms tend o be extremely

-ather than generali-

soecialived [go verteal}
7od {po horizovtall, This 15 because many
ausiness -ules have charged. Forexample, oo
matter Mow 2g a company is, it s sl limi-
wed by say the 15-1p. computer screen. Alse,
na matter how fa< the competitors a-e, they
are still “one-click™ away I cyberspace.
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1.9.1 Myth 1: E-commerce is about developing web pages

E-commerce is actually about building an integrated systern not developing web
pages. Vory often, the web pages are just the tip of the icebere in terms of cost and
functions, The invisible parts or he backend systems are the real “heart” of the
system. They are often nwany times more expensive than the web pages. In many
c-commerce projects the wost difficult task is not how to build a1 artractive web page,
but how to Integrate existing and new systems together in a cost-efective manrncer,

1.9.2 Myth 2: The successful implementation of an e-commerce
system relies on web prograrnmers

While webh programmers play an important role in the implementation of an
c-commerce systent, everyore in the comparty should participate because e-commmnerce
involves the integration of hardware, software, “peopleware,” and business process,
The following examples illustrate how different parties should typically participate
in an c-commerce proect [Turban ef af., 2000; Hartman, Sifonis, and Kador, 2000/.

* Senlor maragement should take the Zead ro define the strategic vision of an
—commerce project. Without top maragement suopors and a clear strategic
direction, an e-commerce project is unlikely to be successful.

* Procurcmert department shou’d use new procurement channels such as virtual
marketplace to save cost and to improve cfficieney.

Production department should redefine the existing production process o suppor:
a buyer-driven supply chain. I particalar, it should take into account the need “or
custorrtzation ard JIT production.

Marketing department should make use of sew marketing channels and
techniques such as banner exchanges, affiliation program, persoralization
software, and data mining for mo-e effective promaotion purposes. Another

impaortans opportunity is that the marketing process can now he linked directly to

the ordering process.

s Pinancefaccounting department snould investigate new alternatives for funding
e-commerce projects. [t should also participate in building a secure electronic
payment system to complemenst the conventional payment methods.

» Personzel department should des’gn more effecrive forms of compensation
schemes such as options and to provide up-to-cate tramming to the employees. This
1§ an extremety Important issue because of the worldwide shortage of people with
rechnical expertise in specifying, architecturing, designing, and implementing
C-COITMICree SYstems,
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Figure 1.7 ‘Iransformation of a compartmentalized organization into an integrared
organization

» Customer suppert department should make use of electronic customer
relationship management software to provide better customer support.

To cope with the e-commerce environment, Figure 1.7 illustrates how a com-
pany may change its arganization structure. I a traditional business organization,
a compartmentalized organization structure is often used. In the new e-commerce
environment, an integrated organization structure should be used. It looks like a
“dynam’c wheel” for driving a company to success.

1.9.3 Myth 3: E-commerce project is about translating the traditional
business model into an electronic business model

The above statement often oversimplifies the whoe picture. To implement
e-commerce effectively, many business organizations need to reengineer themselves,
The process s 2 “transformation” rather than a “rranslation.” This mav involve
adopring a different business strategy. For example, with e-commerce, a manufacrurer
may sell goods directly to consumers. However, this may create conflicts with existing
retailers. This example illustrates that c~commerce may introduce new opportunities
as well as new threars. Another real life example s cgghead.com, which moved its
software retail outlet complately to the internet in 1997 [Zwass, 2000]. In general,
an existing husiness can implement e-commerce using four different stravegies™

an the nores of Prof. Bearer 78 Dienz's (UCTAY semirar or successfu’ e-husiness
T

*This ‘s based

imnlementas
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* Separafe — implement by setting up 2 separase company
» Overlay — ‘molement by adding a zew department/branch to the existing company
= Integrate - implement by combining the traditional business and new business

» Replace — implement by replacing the traditional business with the new business

‘The fivst two approaches are less riskv and so they are likely to be used by most
compartics. The third approach reguires more work in general and the last approach
which zas been adopted by egghead.com, is the most aggressive,

*

It is worth mentioning that imany successful e~commerce applications go through
e following development process:

1. Tradition: Study mow the traditional model functions (g.g., customers visit a
physical buokstore, choose some bouks from the bookshelves, and pay for them
at Lthe Casn counter),

2. Translation: Translate the tradizional model into the e-commerce model {e.g.,
customers visit the VBS, choose sorme books by browsing through the web pages,
awdl pay for them at the check out pagel.

3. Transformation: Transform to a new and perhaps an even moze effective model
{e.g., in the case of the VBS, various new functions that are not available in the
tradittonal model can he corporated, such as search engine, shopping cars,
nromotion throug™ data miving, ete.).

1.10 SYSTEM MODEL AND ROAD MAP OF THIS BOOK

The focus of this book is about building an e-commerce system. As a starting point, it
is useful to define a generic system model. In general, near’y all e-<commerce systems
can be represented Hy the three-tier model as shown in Figure 1.8. This threc-tier
muodel has three ma’n components, =amely the client side, the service system, and
the hackend system. The service system and the backend system are ofren called
the server side. This three-tier mocel 1s a client/server-based computing system. The
ciient side connects users to the system, the service system sevves rhe vsers” re-
quests, 11d the backend system supports the service system i fulfiliing the users’
requests {e.g., by providing the requived data). From the business persaective, the
client side provides the customer interface, tne service system handles the business
logic, and ¢ backend system provides the necessary information to complete a
rransaction,

To expla‘n the hasic corcept of e.commerce, we wiil use an ongoing case-study
[a Virtual Booksiore (VB8] throughour the book. Figure 1.2 shows the typical
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Figure 1.8 'T'ke three-tier technical mocel for an e-commerce system

architecture of a web-based e-commerce svstem in general and the VBS in parti-
cuar. Referring to the three-tier model, the web server and the application server
forms the service system, the web client or the web browser is the cliert side, and ke
dazabase 1s the backend system.

The web server is responsible for interacting with the web client as well as the
application serves and the backend system. The Internet provides the commanication
pratform for transferring information between the web client and the web server. The
information transfer is goverred by an application protocoi called the Hypertext
Transfer Protocol {HT'I'P). This {s a simple request/response protocol for the web
client and the web server to “1alk™ to cach other. Generally speaking, the wen client
issues a request to the web server and the web server returns a resnonse to the web
client, In Chapter 2, we will give an overview of the ‘uternet aiid the web system. Iris
important to lcarn them because they form the ‘nfrastructare of neasly all e-commerce
SYSTCIS.

To build the client side, we reed a standard way to present text, images, graphics,
and orther multimedia information to users, For example, through the user inter-
face, users can view product information and submit information to the web serves

Semvice system — P—Backena sysfé

Weh Server  Application Server

[} B
. . -_— Daiabase
ekl I
Firewall
Intranet .
{Secure) e

f— Clien® side — f

Figure 1.9 Typical architecture of 2 web based € cormmeree systom
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Currently, the most popular web publishing technicue s to use the Hypertex: Markup
Language (HTMLL In Chapter 3, we will give an overview of HHTML and other tech-
riques for building the client side,

I many cases, the wed server’s response is dynamic or is dependent on the user’s
input. For exa:uple, It a customer wants to search for some books, the web sesver’s
response will depend on the search eriteria. To create a dynamic web page, the client’s
request Mvoxes @ program in e web server. In conjunction with e application
scrver, the web sezver processes the client’s request according to the program logic.
In some cases, this may involve data retrieval frowm the databaseis). After processing
the client’s request, the outpus will be veturned 1o the client in the HUT'P response
message. The progrars ou the server side can be written “noimany languages. In this
book, we will use Java Servlet as an example. As explained later, Java Servlet has
many advantages over many other server-side programming techniques, In Chapter 4,
we will discuss the fundamertaly of Java Servlet programming and in Chapter 5, we
will deal with tle important issue of database connectivity.

HTTP is a simple requestiresponse protocol, so it is stateless. In other words,
a web server wild not keep wack of user state or user information. Hor example, a
web server cannot know whether tne current request is from a previous client or
fromt a ~ew client, In many e-commerce systems, knowing the user state s ax im-
portan: requirement, [n technical terms, this is called session tracking, For example,
i1 a shopping cart application, the web server needs to know the contents of each
client’s shopping cart so as to display the contents ‘n the web nage. |ava servlets
have an application programming interface [{APT) for performing session tracking. in
Chapter 6, we will d'scuss the Java Servlet session traczing APl In particular, we will
present ways 1o use the session traczing Al for supporting user authetication and
for building a stopping cars application.

In consumer-oriented svstems, the client side is typically a user on a versonal
computer with a web browser to interact with the e-commerce system. In busizess-
oriented systems, the client side could be:

1. a user on a personal computer with a web browser to fnteract with the
C-COMMErCe SYSICML.

2. an organizational sysiem that is capab’e of carrying our purchasing and updasing
its own clectronic documents and darabases, Hlere there may be a direct
connection between the client’s organizationa: system and che seller’s server-side
system. Such cammunication s facilicated by elecrromie data inzerchange using
Susiness connectors, This issue is discussed in more detal in Chaprer 12,

‘The i=rernet, itself, is a nonsecure public network. Therefore, we need to pro-
rect the user against possinle attacks from other users of the nternes. Security s an
imporzant mequirement ‘n e-commerce. To bu'ld a secure e-commerce system, we ieed
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to employ various cryptographic techniques. These basically encode and decode the
user information, putting it in a secure coded form during transmission over the in-
sceure internet. I Chapter 7, we will present the basic cryptographic techniques for
addressing these sccurity requirements. As shown in Figure 1.9, the web server, the
application server, and the databasels) of an organization are instailed in a secure
private network called an Intranct. This sccure private intraret is protected from pos-
sible attacks from the insecure public internet by means of various security techniques
such as firewalls. These are discussed in Chapter 8.

Besides these underlving technologies for e-commerce, we will also discuss some
of the advanced technologies in Chapter 9. These include Mobile Agents, Wircless
Application Protocol, eXtensible Markup Language, and Web Mining. They can be
used to complement and enhance the existing e-commerce system.

Besides the above technologies, another important component of an e-commerce
system is the payment system. In the rraditional commerce system, we have four
main types of payment methods, namely cash, cheek, credit card, and direct funds
transfer. To build a complete e-commerce system, it 1s of great interest to implement
these four types of payment methods in the cyberspace. In Chaoter 18, we will give
an overview of the internet payment systerms.

By using the above rechnologics, many e-commerce applications can be built. In
Chapters 11-14, we wi'l give an overview of some of thest c~commerce applications.

The road map of the book 1s shown In Figure 1.10.

Finally, it is important to mention that besides the technical issues, we also need to
resolve many no~technical ones before we can deploy e-commerce widely. Although
these issues are beyond the scope of this book, we would like to mention them briefly
here, Two tmportant ones are related to law and taxation. As we break the geo-
graphical barrier, these two issues are becoming maore critical. Imagine that someone
starts a cyber shop in country A and sells goods to consumers in country B, Should
the cyber shop be bound by the law ir country B2 If so, how can it be enforced?
In terms of taxation, different countrics have differert raxasion requirements. For
example, some countrics impose sales taxes while others do not, How can we fulfill
ifferent taxation requirements in such a complex environment? To explore these
rontechnical issues further, please refer to the references and recommended readings
at tre end of this chapter

1.11 SUMMARY

In this chaprzer, we have given an introduction to e-commerce. In general, e-commerce
refers to business transactions by electronic means, especiaily by the internet. Various
forecasts indicate that c-commerce has a very bright future. As a basis for further
Glscussion, we attempt to caprure the drivers behind e-commerce {or the DIGITAL
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Figure T.10 Ruacdmap and chapters of this book

phenomenon} by the acronym DIGITAL. We also ook at c-commerce {from many
different perspectives. F-commerce applications are commonly classified in four
catepories, namely BZC, B2B, C2¢, and C2B. Examples for cach category a-e
Amazom.com, TPN, cBay, a=d Priceline, respecetively. E-commerce can bring about a
number of advantages o both husiness organizations and consume-s. At the same
time, it 15 also bringing abouz many charges in our traditional commerce system,
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In this book, our focus is on the technologies for building an e-commerce system.
[t is usually bascd on a three-tier system model involving the user interface, service
system, and backend system. In a web-based e-commerce system, the user interface
is the web client and rhe web server is the main part of the service systent. We will
discuss how to build tis web-based e-commerce system in later chapters.
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