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Abstract

As the most widely used media of BtoB e-business, the
e-Marketplace (EM) can play an important role in the age
of c-commerce (collaborative commerce). In supply chain
management (SCM) area, the relationship-based
collaboration among partners has shown great efficiency.
Although the collaboration is important in both areas of
EM and SCM, there has been a critical difference in the
selection of trade partners between them. In this paper, the
EM'’s collaborative stages for integration with its customer
system are reviewed and a system architecture is proposed
for EM’s electronic functional role within the perspective of
collaborative commerce and buyer-supplier relationship.
The relationship-based BtoB commerce through EM is
reviewed to explain that it can be more beneficial than the
commerce based on the price competitive selection of trade
partners. With the proposed system architecture, an EM
can be the functional medium for the collaborative 10IS
system architecture.
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1. Introduction

Electronic marketplace (EM) is considered an approach
that business-to-business (B2B) trade and collaboration
among trading partners is carried out more efficiently than
traditional ways (Lim and Lee, 2003; Sharma, 2002;
Skjett-Larsen et al., 2003). A typical EM can take one of
three different types; buyer (or purchaser) oriented EM,
supplier (or seller) oriented EM, and intermediary-oriented
EM (Lim and Lee, 2003). Supply chain management
(SCM) focuses the entire set of business processes from
production to delivery of goods and services to the ultimate
customers (Chen et al., 2000; Simchi-Levi et al., 2003).
SCM, therefore, includes numerous functional areas such as
product flow, order fulfillment, manufacturing flow
management, purchasing & replenishment, customer

relationship management, reverse logistics, and 'so on
(Klapper et al., 1999; Simchi-Levi et al., 2003).

In the field of purchasing and procurement, information
technology such as Internet has been incorporated into
e-procurement and EM for various B2B trades. Based on
the recent applications of information technology in EM
and SCM, it becomes clear that there is a critical difference
in partner selection strategies between SCM and EM
(Skjett-Larsen et al., 2003). In SCM, one of the purchasing
strategies is to reduce the number of suppliers and to
maintain a close relationship with strategic partners (Arnold,
2000; Dani, Burns and Backhouse, 2005; Seo and Shin,
2002; Welty and Irma, 2001), while EM promotes
competition among potential participants.

The relationship-based B2B approaches in SCM such as
QR and VMI have been considered innovative even in the
field of information system (Chen et al., 2000). As-an
alternative to B2B electronic business, the intermediary role
of EM has been explored by many strategists utilizing EM’s
potential as a SCM strategy. For the intermediary-oriented
EM, which is neutral to a specific buyer or supplier, it is
necessary to operate integrative EM and company
information systems (Jung et al, 2001). Since the
integrative operation of information systems between a
buyer and a supplier for relationship-based trades is
required, the integrative information system architecture
between an EM and a supplier and between an EM and a
buyer is also necessary to support the relationship-based
trade among the players (buyer, EM and supplier). With the
system-integrative operation, the necessary processes for
B2B trades can be carried out collaboratively between the
EM and the internal functions within a company.

This study attempts to outline an approach to support the
relationship-based B2B trade with the
intermediary-oriented EM, an architecture neutral to buyers
and suppliers. In addition, this paper also attempts to review
the trade process for the price in the existing EM and the
relationship-based trade in SCM. If an EM is integrated
collaboratively with multiple buyers’ systems or suppliers’
systems, the integrated system becomes a common
infrastructure not dependent on a specific buyer or supplier.

The purpose and scope of this paper are outlined in
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Figure 1. Relationship between EM and the information
systems of a company can vary according to the internal
system’s level of integration and automation with
groupware systems and ERPs (Lea et al., 2005; Liu and
Shen, 2004), types and characteristics of EMs, features of
internal processes of a buyer or a supplier and so on. This
paper addresses possible integration between the EM and
the internal IT functions of a company. Functions in this
study refer to roles that each unit within an organization
plays, such as purchasing, accounting, and production, etc.
A process can be implemented for a specific business
purpose throughout several functional units. For example,
the review of a purchasing request and the selection of a
supplier are the typical activities of the purchasing
department and they are parts of the entire purchasing
process (Hu and Grefen, 2003). Even for the electronic
infrastructure of collaboration in SCM, the appropriate
technological connection and functional integration
architecture are necessary.

Pursuing electronic infrastructure of SCM with collaborative EM

Collaborative functional integration between the EM and buyers’ or
suppliers’ system

l Need for relationship-based trade through EM ]

Figure I - Purpose and scope of research

2. Relationship-based trade and collaborative
architecture of EM

In the existing EM model, the trade is carried out based
on participants’ bargaining power and price competition
(Skjott-Larsen et al., 2002). In addition, the. relationship
among trading partners also can play a significant role in
determining the volume or duration of trade.

2.1 Price and relationship in B2B trades

A buyer or a supplier can classify his or her trading
results according to the price of supplied product and the
value of relationship effect as shown in Figure 2. The point
B represents an optimum point where the buyers are willing
to pay with price P’ and relationship value R’. Region <a>
in Figure 2(a) is preferred over region <b> as the increased
sum (AP + AR} of varied relationship effect and price
discount at point B’ is attractive comparing with the benefit
of usual trade point B. In Figure 2(b), region <a’> is
preferred over the region <b’> as the sellers enjoy the
increased benefit (AP + AR) got from the point B’. In the
region <a> or <b>, the possible loss due to price variation
can be compensated with the larger benefit of relationship
effect. From two preferred regions in Figure 2, a common
preferred region emerges where both of suppliers and
buyers can get benefit as shown in Figure 3. If it is assumed
that a supplier and a buyer share the same amount of
relationship effect in a trade, the characteristics of trade can
be described according to four divided regions.

Examining the change of returns (e.g. profit) based on

the trade position with the additional competition or
negotiation, the regions of R and S indicate that additional
profit gain for one side (e.g. buyer) leads to the loss of
equal amount to the other side (e.g. supplier). In R, the
relationship effect cannot compensate the amount of price
increase for the buyer, and a usual method of partner
selection in the EM is auction where the supplier has the
bargaining power. In S, the relationship effect is less than
the price decrease, and a typical strategy in partner
selection in the EM is either bidding or reverse auction
under buyer’s bargaining power. The lines, x and y, can
represent the auction and the reverse auction respectively,
which decide the trade partner based on price competition
with an almost fixed relationship effect.

R
Relationship effect R
{0) Preferred area of suppliers

Relationstep effect R

{a} Preferred area of buvers

Figure 2 - Preferred trading areas of buyers and suppliers

Relationship effect R

Figure 3 - Common preferred area, P

Table 1 — Trade Characteristics considering price and

relationship
Zone | Bargaining Bargainin Partlfer Outcomes Duration
factor g positi selection
P Equal Negotiation for All Relatively
Relationship relationship winners long-term
effecte price and price
Q Equal Mutual Alllosers |Intermittent
concession
R Relationship Supplier Apctjon Depending
S Buyer Bidding, on Short-term
effect o Reverse bargaining
Price auction strength

In Q, both buyer and supplier trade with loss, which may
be a situation to dispose excess inventory or emergency
procurement problem. In this case, since price variation
cannot compensate the loss of relationship effect, the trade
is possible with the mutual concession between a buyer and
supplier. In P, the trade of mutual profit is possible. Curves
a, b, ¢ and d in Figure 3 are indifference curves for a buyer
and a supplier. Two scenarios are possible:
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(1) A buyer proposes indifference curve ‘a’ and a supplier
counters with curve ‘c’ and trade is negotiated at the
intersection between ‘a’ and ‘c’. Or the buyer proposes
an intersection of new curve ‘b’ and ‘¢’ in an effort to
increase its profit.

(2) The supplier may choose a similar strategy proposing an
intersection of ‘b’ and new indifference curve *d’.

Negotiations will continue until such a point where both

parties are satisfied. Regardless where the optimum point is

located, both parties will be winners in Zone P compared
with Zone Q. EM’s intermediating role for relationship
among companies become important.

2.2 Relationship among companies and collaborative
architecture of EM

Based on the degree of relationship from the simple
information sharing to the supplier’s consignment, the
relationship types between a buyer and a supplier can be
grouped into a sequence of ‘QR (Quick Response)  CR
(Continuous  Replenishment) = ACR (Advanced
Continuous Replenishment) = VMI (Vendor Managed
Inventory)’ (Simchi-Levi et al., 2003). The characteristics
of each type is explained in Table 2. From the perspective
of information system, the collaborative architecture
between an EM and the functionalities of a buyer and a
supplier may take the following two choices:

(1) Web-based system architecture,
(2) Collaborative and functionally integrative architecture
with corporate systems.

Web-based system architecture is the one in which an
EM provides electronic trade service to a buyer or a
supplier through its web server. With web-based system
architecture, it is basically difficult to integrate the EM and
the corporate system collaboratively. If the provider of EM
service is a major buyer or supplier, the EM is operated
integrative with internal system of the service provider.
However, for users’ perspective of the EM, the EM service
is independent from users’ internal functional systems. So,
it is not functionally integrated system between service
providers and users. Thus, information exchange and
decision making for the relationship-based trade between
the buyer and the supplier are not feasible with the
web-based EM.

Table 2 Types of relationship-based transactions

favtors QR CR ACR VM1
Deimand A supplier QR + (A supplier | Similar to CR A supplier
Forecasting demands provides optimum| except keeping decides the

forecasting & | quantity to keep |service level andJinventory service

supply planning determined not inventory llevel & inventory
data inventory level) level operation rules.
Order Abuyer makes | A buyer or a supplier makes order |A supplier makes

Decision | order decision.
Inventory | Abuyer has the
Ownership | ownership of
inventory.

decision according to contract. order decision.
A buyer or a supplier has the ownership of the
inventory according to contract.

For more collaborative and functionally integrative EM
with corporate systems, the EM needs to collaborate or
intermediate some functions with the internal systems of
the buyer or the supplier by processing the necessary
information (purchasing request, inventory data, sales data,
reorder point, etc) according to pre-determined sets of rules.

Accordingly, the information system architecture should
consist of EM’s functional integration with a buyer and a
supplier as if the related systems of the buyer and the
supplier collaborate mutually to handle the necessary
processes under relationship with the EM.

3. Functionally collaborative integration
between corporate systems and EM

In this section, a functionally collaborative integration is
explored among corporate systems and the EM’s roles and
functions in supply chain management.

3.1 Conventional process of buying and supplying with
EM

A buyer’s process in a conventional purchasing usually
consists of ‘purchase request from departments’ = ‘check
the inventory level and determine the level of purchasing’
= ‘selection of a supplier’ = ‘delivery and storing’. If a
buyer utilizes the external EM, the process will become
similar to one in Figure 4. The ‘delivery and storing’ is
controlled indirectly by EM..As the trade frequency
increases, the conventional process (either internal or
external to a company) may need to be modified as follow:
(1) Internally, the department that originates a purchase
request selects a product or a supplier from the internal
electronic purchasing catalog.

(2) Externally, the purchasing function utilizes EM to select
an appropriate supplier.

Figure 4 - Buyer 5 buying process with EM

The use of an internal electronic purchasing catalog in
the entire purchasing process is similar to the process that
the purchasing department uses the external EM’s
electronic catalog to select the required goods (Joh and Lee,
2002). A main difference is caused because the purchasing
process is integrated into external system based on EM’s
electronic catalog. If the required internal functions such as
workflow system, purchasing strategy, budgeting, and
inventory management can be collaboratively integrated
into the external EM in the scope of A in Figure 4, the role
of EM will become more critical to the users.

The supplier process takes the following form: ‘receive
purchase of goods and check inventory’ = ‘buyer selection
and order processing’ = ‘shipping and transportation’.
During the process, the external EM indirectly controls the
stage of ‘shipping and transportation’ when the goods are
sold in the EM. If the supplier uses the EM for the selection
of buyers, the entire process will be like Figure 5. The sales
department selects the most profitable buyer with the EM or
becomes a supplier by joining the bidding process in the
external EM. Similar to the buyer process, the collaborative
functional integration between the EM and the supplier
internal systems can be outlined with the scope B in Figure
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3.2 EM’s functional scope for the collaborative
integration

Either a buyer or a supplier can be integrated tightly with
its EM if the EM is buyer-oriented or supplier-oriented
respectively because the function of its EM can be regarded
as extension of its internal functions through Internet.
However, in the case of the integration between the EM and
its external customer systems, the functional integration
needs more consideration from several viewpoints
including stages, scope and benefit.

3.2.1 Integrative process with collaboration

An integrative process between buyer and supplier with
an EM can be organized as shown in Figure 6. The scenario
takes the following process: ‘purchase request from
departments’ = ‘check the inventory level and make
decision whether to issue a purchasing order’ = ‘check
supplier’s inventory’ = ‘partner selection and order
processing’ = ‘shipping, transportation and payment’.

<Buyer side>

«Supplier side>

Figure 6 - Collaboration between buyer, supplier and EM

If the feasible scope of collaboration is C in Figure 6
which includes A in Figure 4 and B in Figure 5, it can be
the target scope for the collaborative process between the
EM and corporate systems to support the relationship-based
B2B trade in Table 2. According to the scope of
collaboration and the level of EM’s functional processing,
collaboration between corporate systems and the EM may
take one of the following three stages:

Stage-1 (Stage of Brokerage): This is the stage where a
buyer or a supplier collaborates with an EM for the scope of
[‘partner selection and order processing’ = ‘shipping &
transportation and payment’] within the collaborative
‘integrated process’ among the buyer, the supplier, and the
EM. This stage is the one prior to the relationship-based
trade, and can be accomplished through the existing web
based system architecture of the EM.

Stage-2 (Stage of Supporting Buying and Selling): The
EM'’s collaboration between he buyer-supplier relationship
is possible over the entire scope of the ‘integrated process.’

However, since the partner for relationship was already
selected, the roles of the EM at this stage should be to
support the buyer and the supplier to exchange information
between them periodically or at the time when it is
necessary. At this stage, the seamless exchange of necessary
information among an EM, a buyer and a supplier is the
EM’s main collaborative function. So, the pure web-based
system, which is triggered only by user’s access, is limited
to the necessary collaboration works.

Stage-3 (Stage of the Functional Collaboration for Buying
and Selling): As the advanced form of Stage-2, this stage
illustrates the EM collaborating with a buyer or a supplier
to accomplish a portion of the purchasing or supply
function. According to the predefined procedures of buying

-or supplying and the contract between a buyer and a

supplier, the EM checks the inventory level, compares to
the requested purchasing quantity and places the order by
collaborating with the corporate systems. For these
processes of the EM, the functionally integrative
architecture between the EM and the corporate systems is
required beyond the limited scope of information exchange
described in the Stage-2.

EMs can be classified into three different types: the
buyer-oriented  EM, the supplier-oriented EM and the
intermediary-based EM. Each type of EM is explained in
Table 3 according to the degree of collaboration and the
stages of collaboration between the EM and corporate
systems. The buyer-oriented and the supplier-oriented EMs
collaborate with a unidirectional fashion with a buyer or a
supplier respectively. The intermediary-oriented EM
provides the brokerage service to both buyers and suppliers
usually with the web. If the intermediary-oriented EM
includes the functional collaborative integration with the
internal functions of a buyer or a supplier, the EM can
support the relationship-based B2B trade, which focuses on
the scope of C in Figure 6.

Table 3 - Degree of collaboration between each type of
EM and corporate functions

EM Collaberation with a buyer Caollaboration with a supplier
Buyer-oriented  {Integrated between the EM and corporate [Ctilize the EM with the web
EM systems (Stage of funcaonal coliaboration) JiStage of brok 3
Supplier- [utize the EM with the web Integraced berween the EM and corporate
oriented EM i Stage of brokerage) svstens (Stage of functonal
coltaboration}
Imtermediary-  [ubize the EM with the web Culize the EM with the web
onented EM Stage of brokerage) (Stage of brok

3.2.2 Functionally integration for collaboration stages

The collaborative functions between the
intermediary-oriented EM and the corporate systems can
vary according to the three (3) stages of collaboration. The
type of the relationship-based buying and selling can take
the specific method between ‘QR’ to ‘VMI’ in Table 2.
With these two perspectives of collaboration between the
EM and the corporate systems and the relationship between
the buyer and the supplier, the typical functions to be
collaborated are listed in Table 4. For ‘CR’ and ‘ACR’ in
Table 2, the collaborative functions of the EM can be a
mixed form of ‘QR’ and ‘VMI’.

According to the relationship between a buyer and a
supplier and the collaboration between an EM and a
company (either a buyer or a supplier), the functions of the
EM can vary from brokerage of trades to collaborative
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accomplishment of purchasing or supplying functions
described in Table 4. With the functions dealing with
several types of relationship-based buying and
collaboration types, the EM can support the collaborative
relationship-based purchasing and supplying, which spreads
into SCM and can be a dynamic provision for the
relationship in SCM. When a buyer and a supplier
collaborate with an EM in the basic functions of buying and
selling according to the given criteria, the exchanged
information between the EM and the buyer or the supplier
can be summarized as Table 5.

Table 4 - Collaborative functions of an EM

Coll;?ll:::nnn oR i

Y . #Brokering the parmer selection: e-Catalog search and negotiatian of price and
tage of

relationship requirement and so on
Stage of * Transfers the order data of a buyertoa | o Transfers the supply data of a supplier 1o

io Processing tha supphier’s order

» Transfers information of demand forecasting and ioventory: buver—~EM—supplier

*Processing the buyer's order
supportiag supplier a buyer

buying by i *Supports related decision making: * Supports the relared decisicn making:
supplyiog dering, nvertory deving. niventory

. demand forecasting of a buyer demand forecasting of a s::pp].ier
' #Receives the buying (supphaug) strategy, sules of work flow and digital approval,

— ing rule and so on fron: a buyer (a supplier) and updates them (according
Stage of the transferred standards and rules. the collaboration finctions of EM can be camied

functronal out for ordering and supplying)
collaboration | [o B e purchasing mules, EM decides and | o By the supplving rules, EM dexides and
orders the supplying quantity. orders the supplying quantiry.

- Purchasing is requested by a buyer and | - Checks the inventory level of a buyer
reviewed mventory by EM or a supplier and niakes order decision

Table 5 - EM5 collaboration of relationship-based
buying and selling
EM’s function

Connected
corporafe
functions

purchose request

EM'’s information exchange

< Collaboration with buyer’s system™

eIdennfy die purchasing type and the eRecerve purchase request, supplier department.
supplier informatioa purchasing

¢ Decide the reorder point and order o Information about ordering artersa, function.
quantity accosding to the contracts and | tnventory, shipping, distribution, iaventory
tvpe of relationship (QR. VML etc) storing. ete. management

«Collaboration with supplier's system» | eReceive supplving condition.

o [dentfy supplyiag tvpe and the buyer purchase informanon supplying fauction,

*Decide the reorder poiat and order s luformation about supplying inventory and
quantity according to the contracts and | criteria, mventory. shipping, shipping fimetions
type of relationship (QR. VMI, etey distribution, storing, etc

~Admnistration and support™

+Pavment based on relationship and *Payinent processing budget
contract *Elsc. Approval processing manageent,

«)anage the record of buvmg and ¢Encrypuon and decryption electranic approval
supplying

¢ Authentication and security

3.3 Benefits of collaboration between EM and corporate
systems in SCM

Sharing inventory information, demand forecasting and
sales data with suppliers, a buyer can increase the trust in
the relationship-based SCM (Chen et al., 2000; Simchi-Levi
et al, 2003). Comparing with the traditional
relationship-based trade, the collaboration among the EM, a
buyer and a supplier will create an environment where
decrease of bullwhip effect is possible. The selected supply
chain in Figure 7, for example, consists of retail customers,
supplier; as a retailer, supplier;s as intermediate distributors
or wholesalers and suppliery as a producer (Chen et al.).

* Supplier; orders Q; (1<i<k-1), the quantity of difference
between the target inventory level and the present inventory,
to Supplier;,; per unit period by the periodic review policy.

* The target inventory level of each Supplier; is
‘(1+L) XMy, where Qy and L, are the production order
quantity and the period to finish the order of production
respectively, Q; and L; are Suplier;’s order (demand)
quantity and Suppliers.)’s fixed lead-time to deliver the

order, and M; and §; are moving average and the standard
deviation of Q;’s for the recent p periods (0<i<k))

I EM’s coliaboration I
I

W means the Sow of products, and =’ means e Sow of crder informaton

Figure 7 - A supply chain for evaluation

To determine the target inventory level in the above
supply chain, each supplier; can use (1) its own M; or (2)
My, which can be delivered under the relationship
throughout the supply chain, on behalf of M;. At this time,
the bullwhip effect of each case can be calculated as 8:7/8,°
in (a) and (b) as shown below (Chen et al.). BF, is the
bullwhip effect occurred at the trade without information
exchange and BF, is the bullwhip effect when the
information on moving average of retail demand is shared
throughout the supply chain.

BF, = 8,2/8¢> > [Tk (1 + 2Li/p + 2L¥/p%) (a)
BFy = 8180’ > 1 + 2(Tietx L/p + 2(Ti-k L)7p* - (b)

When the information of several stages up to a specific
supplier is shared, the bullwhip effect can be further
reduced under the following situation:

(1) Supplier; now is aware of the order quantity Q;.; in
advance at t; as shown in Figure 8 with Supplier;;’s Q.3
through the EM. In addition, Supplier; knows the status of
order Q;., before ordering Q;.; by Supplier;,.

(2) Knowing in advance that Q;., will be ordered at t; and
the amount of inventory will decrease for Supplier;,,’s
delivery of Q;,, Supplier; can prepare the order Q;, of
Supplier;.;.

(3) Based on (1) and (2) above, Supplier;’s lead-time after
Supplier;., order at t; will reduced from L., to L;.;-(t;-t;) or
Li.q-(t3-t1). An optimal postponement of order preparation
can be located in the interval [t,, t;].

As discussed above, the lead-time will be reduced with
information sharing provided by the EM and order
preparations. Accordingly, the reduced bullwhip effect can
be measured by (c) below;

BF. = 8/80° > 1+ 2(Lie1x Li*)/p + 2(Tis sk LD, (©)
Where L;” = (1-B;)-L; and, B;=parameter pf order preparation
(0<Bi<1)

For Equation (a), (b) and (c), BF;>BF,>BF. when i>1.
According to different levels of information sharing and
order preparation, Figure 9 shows that the lowest bullwhip
effect occurs when k=3 and k=5 respectively. If the
lead-time after receiving an order is reduced by the order
preparation, then not only the bullwhip effect over the
entire supply chain can be reduced but also the inventory
level (Li X M; + safety stock) of reorder point can be
decreased more than the ratio of ;.

Supplier’s confmumonfoc Supplier.’s cptunal porar Supplier,.’s
ardering Qs aud pessible for prepaning. ordering poirt
pouns fox prepanng erder Q.

Figure 8 - Information transfer through the EM
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Bullwhip effect

Bullwhip effect

i -3 ° k- Fd

(2} Order preparation effect through the EM in the supply chain with k=3

Figure 9 - Bullwhip effects under relationship and
information Sharing through the EM

4. Inter-organizational systems and its
prototype

It is inevitable to organize the inter-organizational
information system (IOIS) for the collaboration between
organizations to be successful (Perrin and Godart, 2004).
The area of IOIS has grown with several promising
information technologies which include the distributed
computing in Internet such as CORBA (Common Object
Request Broker Architecture), DCOM (Distributed
Component Object Model) and the recent Web Service with
XML (eXtensible Markup Language) based functional
integration among application systems with HTTP (Hyper
Text Transfer Protocol) over Intranet and Extranet (Gosian
et al., 2003; Park et al., 2004; Korea Sun Microsystems,
2003; VanLengen and Haney, 2004). Especially, .NET
environment provides the capability of easy development of
Web Service systems such as the automatic generation of
electronic XML documents like SOAP (Simple Object
Access Protocol) message, WSDL (Web Service
Description Language) and so on.

Focusing on the scope of buying and selling, the system
architecture for the functional collaboration can be designed
not only between ‘a buyer < an EM’ but also between ‘a
supplier ¢ an EM’ similar to Figure 10. In addition
to .NET environment, the following requirements are
assumed for the system:

(1) The relationship-based trade partner should be decided
in advance.

(2) The staff in charge of purchasing should review and
decide the purchase request including the product, supplier
information, ordering criteria, and so on and transmit the
request to the EM using the customized electronic catalog
provided by the EM.

(3) The EM carries out ordering, purchasing and supplying
functions according to the predetermined criteria and rules.
(4) The electronic approvals should be processed by a buyer
system or a supplier system when a buyer system or a
supplier system sends the related information to the EM or
when the EM cairies out ordering or supplying on behalf of
a buyer or supplier respectively.

e-Catalog

¢ Store and updato [|l¢=2PEYXEMER] Suppiying 3
| criteria || rode resuka || retationship criteriall vade resutts fter

Qi i

{ - arientory
- qrden‘s;hap, pformaban HQ 1% &*E
| fDB monages mmﬁ!n order DM support [| Drder resut.

¥ SChE

< \ ”

PRroval resuk, wymel reg., i
; . approval, peyment Mgmt. Of approval g apo. rosit | Approvad, F o L
| Buyer's 4 .k pplier’s |
internal payment |7 EpSEVE & payment Epp.Req, ;| Pay. req. : |
i 9 Payment resul H
|system (ERF) I e Marketploce System Sy (ERP) |

* The rectangle with ' (or ‘=) contains mainly client (or server) funcbons of Web Service.
Figure 10 - A collaborative system architecture
between ‘EM & companies’

In a collaborative system structure, the collaborative
functional integration is feasible with the functional
integration summarized in Table 5 and with the
collaboration among an EM, a buyer and a supplier shown
in Figure 6. The system architecture in Figure 10 consists of
the EM’s server functions of Web Service, each company’s
Web Service client functions integrated into its ERP system
and the information exchange through the SOAP XML
messages. Based on the systematic integration with their
EM, a buyer and a supplier can make purchasing requests
and their confirmation more speedily as if they belong to
the same organization. A case that a buyer’s purchase
request and a supplier’s supply confirmation are carried out
through the inter-organizational system using Web Service
is shown in Figure 11. After the purchase request and the
supply confirmation, each system incorporates the SOAP
message with XML and sends it to the partner via EM.
Figure 12 shows the bodies of SOAP messages exchanged
under the collaborations between the EM’s and the users’
Web Service systems.

User Information for Purchasing e User lot Gon for S

m_g_g_rhaslng (‘ampany PO2 ; | Supplying © 817
o ] ; : SupplieriD :  {yoonhs <1
- Qeder Reg

Customer Company : P& 'i.

D e Qrder 1D 1 POR-G2
FroductiD : Prod-03
Supplying Method 1 WM
inventory Owner @ Supplier

. Dal!y ﬂemand 55 * !nwmm
tupphe: Selection -

,
. Suppller Candid | Conrsct Durstion < 2004/12/20 ~

H 2005/01/19

i« Supplier Inventory Limit ¢ 1500
i « Daily Avarage Demand : 5§

; « Payment Mathod : Cash

: = Payrment Time : Monthly

Stop i

Suppl,cmg Method

Inven!my Own f

. Unit Price i tﬁ . Semce Loyl : %«

- Cantract In for
a B -1y {300

tym 01 *“§‘“““§ 'M“wj ier (S17) cnm seview the porchaung order received |
2 i SM o 2 buyer (POD) for sugplvicg A product {Prod-
Paymeant Method © & cash ¢ check {9 through the relsaunthng-based coliaberation.

i Payment Time :

daily & monthl :

v, Fy % A duyer (P02} can select am e soppler after |
Stag i i peviewnz e ltlnnon based v ey iaformation seat
- i fomin \lmdpmp.,szmg\x:lmmx"«dﬂ :

Figure 11 - An example of a buyer s purchase request
and a supplier s confirmation
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«iPayrent> : (1) axea: m,l«  spplier mfxation ks retationstip
iPlrchasaCrder> (23" aren: prodoct asd reloticuskip iformation
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Figure 12 - SOAP message bodies for purchase
request and its result

5. Conclusion

The B2B trade over the Internet has been growing from
buying and selling goods to the collaborative commerce by
integrating the functions inter-organizationally. Such
collaboration with the EM can be achieved in diverse ways.
In this study, mutual functional integration with the scope
of the relationship-based business-to-business trade is
examined. As an alternative for improving the existing EMs,
which mainly brokers the trade under competition, the
EM’s relationship-based trade is suggested with its meaning,
necessity, effectiveness, and collaborative system
architecture in a relatively high-level perspective.

Considering the integration with the EM for small and
medium sized companies, the EM can be an electronic
infrastructure to provide the ease of the initial investment
burden and the efficiency of the relationship-based SCM. In
addition, it can be a new business model not only to the
intermediary-oriented EM but also to the buyer-oriented
and the supplier-oriented EM.

With the advance of information technologies, the
integrative operation of IOIS and the utilization of other
systems’ services in the Internet environment may become
easily available with the recent Web Service. As the same
context, the system architecture and the case messages of
its beginning prototype are illustrated. For the effectiveness
of development and maintenance in the real world, the EM
can provide the functional system modules and customize
them for each company.

The collaboration between the EM and corporate systems
needs additional studies with various perspectives besides
the relationship-based SCM in this study. For example, the
additional study may include the method for
relationship-based trade, the relationship management with
the existing relationship framework, the brokerage
methodology of relationships, and so on. It may worth
studying the relationship with EAI (enterprise application
integration) and a popular existing method to integrate the
internal processes and systems. The actual system design
and development for the real application and its related
information security are also areas to study further.
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