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Lunches: Food Street Outside of Xiyuan hotel, two minutes walk
Plenary Talk: the Grand Banquet room
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A Framework to Support Coalition Formation in Supply Chain Collaboration
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ABSTRACT

This paper proposes a framework for agents in globally collaborative supply chain by applying the concept of coalition
formation, a cooperation game in game theory. This framework provides mutual benefits to every party involged buyer
sellers and logistics providers. It provides a common gateway that allows individual parties to locate the right partners,
negotiate with them, and form coalition in the best possible ways. The framework is applicable twldeabwsiness

models, including B2C, B2B, supply chain and logistics, SME, etc. We firstly discuss common needs existing in today

e-business. We then discuss about our framework, i.e., negofpatitotol and decision mechanism.

Keywords coalition formation, game theory, negotiation protocol, decision mechanism

1. INTRODUCTION

The current business environment is characterized bystudy,

large complex supplghains that are often global in
reach and that are highly adaptive, being frequently
re-configured to respond to dynamic business contexts.
It is widely recognized collaboration across the supply
chain is a key prerequisite for supply chain efficiency.
The effective deployment of information technology
and systems, specially the Internet and the worldwide

value of a constraint varies thus affecting the utility of

the agent. In contrast to tradital coalition formation

where the coalition value is predefined and
thoroughly known among agents, an agent has to
calculate, according to its constraints and strategies, for
the coalition that would give it maximum utility. We
believe that two of the key components of successful
coalition formation of selinterested agents are, one,
quickly negotiating with other agents and, twogsthg

the best possible coalition. Each agent, bounded by its

web, has made new modes of complex, dynamic yetown constraints, may negotiateith others to form a

effective collaboration possible across supply chains.
Collaboration in supply chains can take various forms.

coalition, which is likely to yield maximum benefit.
Such a coalitionhowever, may not be formed due to the

Suppliers and buyers might collaborate to increase constraints. So the agent has to look for the next best

buying/selling power, to reduce logistics costs or to
aggregate capacity. The problem of determining an
optimal set of collaborative arrangersagreements
for a given firm can be complex. This research seeks to
develop automated (osemiautomated) negotiation
protocols as a basis for building decision support
functiondity for dealing with this complexity.

The coalition formation problem ([4], [9]) considers
techniqgues and criteria that might be used aby
collection of (rational) agents to decide how they might
group together to improve individual or sdcutility.
Coalitions are ubiquitous in rdde settings. The
theoretical underpinnings of approaches to coalition
formation lie in the literature on mulilayer games in
game theory ([9]). Players negotiate among themselves
about payoffs to decide which coalition to join. In
reality, it is more complex than that. Seterested

possilbe coalition by consulting with its internal utility
mechanism. Negotiation and decision must be done in a
timely fashion. There are works in coalition formation
that discuss the formation of buyers, sellers and LPs
separately. This work provides a basic framework that
allows thorough collaboration among agents in supply
chain. It includes two important components: a
negotiation protocol and a decision mechanism. The
negotiation protocol allows agents to exchange
necessary information before deciding which coalition
to join. A coalition can be as complex as a coalition of
buyers, sellers and LP3dMNe restrict attention to
traditional supply chain activities for the sake of
simplicity. Our focus is primarily on material flows,

but note that many of the concepts developed in this
work could apply equally well to these other forms of
collaboration.

agents, operating in dynamic environment such as 2. COLLABORATION IN THE SUPPLY CHAIN

supply chain, are under heterogeneousstints.

Furthermore, each agent has its own strategies thatAs discussed earlier, our focus in this paper is to

increase or decrease the value of each @nstthus
affects the decision making of agents. A simple example
of this is one is using express mseérvice, which costs
more, due to a deadline while another is using ordinary
mail service, which costsdg with further deadline.
While time is changing in dynamic environment, the

develop coalition formation technigues that are
appropriate to large, complex supply chains. In our
domain, we can conceive of three categories of
actors/agentsbuyers, sellerand logistics providers

(LPs) In this view, a logistics provider is any
organization that provides transportation, warehousing
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or other logisticselated services. A firm (buyer or
seller) has a set of plans to produce goods. Each plan
consists of multiple activities, which may be of two
types:externd andinternal. External activities are those
that involve with i) procuring raw materials from
external suppliers and transporting the raw materials
from t he
manufacturing sites. Internal activities are those that
deploy internal resources of the firrfesg., inhouse
manufacturing, assembly etc.). These activities are often
required to satify  synchronization/scheduling
constraints, and there are penalties associated with the
violation of these constraints. In addition to these

time, quality and trustwhile acknowledging that other
criteria might be relevant (though possibly
important). Costd the sum of price and delivery cost.
Lead time is the time elapsed between an order being
placed ad the good or service becoming available.
Trust is usually taken to denote the degree of belief of

less

s u p p liatee r s Gan actor/agent that another actor/agent will live up to its

commitments. These attributes are not orthogonal, and
most decisions typically involve tradffs between
them. One may be willing to pay more for a shorter lead
time (or higher quality or higher trust/reliability) and
vice versa. One may, in some settings, be willing to
accept longer lead times for the purpose of getting

constraints, each agent/actor seeks to satisfy severahigher quality. Several other instances of such taifie

(internal) objectives, e.g. buying the raw materials at the
affordable prices, with acceptable quality etc. In modern
web-enabled supply chains, the process of matching
buyers with sellers (of goods or services) is often
facilitated by online -enarketplaces. Our framework
assumes the existence of multiple suehagkets, where
sellers advertise their product or service offerings while

are common, but we do not list them all here. Although
negotiation can be either bilateral or multilateral, we can
in most instances reduce negotiation to the bilateral case
without loss of generality. The simplescenario is
where single agents negotiate, e.g., a buyer with a seller
and a buyer with an LP. A ymr can bilaterally
negotiate with multiple sellers/LPs at the same time in

buyers advertise their requirements. There are many order to find the begpair of a seller and an LP. The

different motivating factors that make firms collaborate.
In other words, there are multiple distinct drivers for
coalition formation.

The simplest form of a supply chain coalition is one
where a buyer forms a coalition with a seller and an LP
to satisfy one of the external activities in a plan (e.g. to
supply and deliver a manufacturing input to a
production process). Buyers sometimes form coalitions
with other buyers for the purpose of -bidg
aggregation, i.e., the aggregation of buyipgwer.
Sellers sometimes form coalitions with other sellers to

aggregate selling power. Such coalitions are common

for small sellers, such as in agricultural cooperatives
(e.g. for micreproducers of dairy products). Logistics
provider (LPs) may want to form coalitions to aggregate
their service capacitiesWe note that we have only
listed the basic drivers. Most réifé supply chain
coalitions tend to have m®than one motivating factor
driving their formation. Thus a coalition consisting of
several sellers and several LPs might be driven by the

need to aggregate selling power (for the sellers), the{G,, G, é

need b aggregate production capabilities (again for the
sellers) and the need to offer comprehensive production
and delivery contracts (thus bringingdne or more LPs
into the coalition). We also note agents/actors (i.e.,
buyers, sellers or Bs) could participate in more than
one coalition at any given point in time. Thus a seller
might participée in a coalition with other sellers to
aggregate selling power, while simultaneously
partidpating in a coalition with a different set of sellers

in order aggregate manufacturing capabilities.

Both quantitative and qualitative factordaya role in
coalition formation decisions. Price, delivery cost and
lead time are examples tfe former while quality,
satisfaction and trust are examples of the latter. In the
current wok, we focus on four key criteriacost, lead

information exchanged is kept private to each agent. A
more complex scenario is where multiple agents
negotiate. An agent that stands to benefit the most from
forming a coalition usually acts as the coalition leader. A
coalition leadernegotiates bilaterally with multiple
agents of its own type (buyer, seller or LP) to establish a
sectoral cdd#ion, i.e., a coalition of buyers, or a
coalition of sellers, or LPs etc. The object of such
negotiation $ usually to establish how the coalition
value, i.e., the financial benefits of collaboration might
be distributed across the members of the coalition.

3. AFRAMEWORK FOR SUPPLY CHAIN
COALITION FORMATION

In our model, the agents are divided in three
group® thesetB={B B, é i} ofbuyers, thesetS

={S1, S,y é}aofsellers,andthesetL ={4, Ly, é |,
L} of LPs. The set LOC = {log, loc,, é ,.}isa set
of |l ocations wher e sel | ¢
warehousesanfdduyer sdsites are | oc

nt is a set of goods. Each good g is
associated with a load belonging to the set LD = {LLD

LD, € o, where aload is defined by either weight

or volume. The notion of a load as distinct from a good
becomes relevant in the context of negotiation with LPs.
The sets LOC, G and LD are common knowledge to all
agents. We will assume that each agent (whether a
buyer, seller or LP) has access to the followibgA
history of the prior coalitions that the agent has
participated in.2) A history of what has transpired in
the current round of negotiatioB) An operations
management systenin the instance of buyers and
sellers, these would essentially be some form of
production scheduling and optimization system. For LPs,
these would be some form of logistics optimization
system. The intent is to be able to query the system to
obtain quotes that would be used in the process of
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negotiation. The a seller should be able to query the
operations management system by providing

offer). In subsequent messages from the buyer to the

the seller, the gvailabletime origin, quantity) triples may

product requirements and the date/time by which the have nomull values. This is because the seller would

product must be ready (typically a shipping deadline) to
obtain a price quote. This quoted price is typically
higher for early shipping deadlines (i.e. rush orders) and
vice versa. Similarly, an LP should be able to query
such a system with details on the loads, origin,
destination and delivery deadlines to obtain a price
guote to use in negotiation. Once again, rush orders are
likely to result in higher price quotes and vice versa. An
operations management system
access to reali me dat a about
business context, and thus provides highly
contextsensitive output. We do not discuss the design
and implementation of such systems} fote that most
firms (especially larger ones) tend to employ some
version of these systems.

In the following, we present a simple negotiation
protocol to support coalition formation. Wiest
describe some basic assumptions made by the protocol.
A message containing fields set to nglltreated as a
guery. An agent replies to a query with an offer made by
filling the null fields of the qary with proposed values.
Agents negotiate by modifying the values of the
received offers andending them back. Agents accept
offers by sending acknowledge messages. When a deal
is done, agents are obliged
commitmerts.

3.1 Buyer to Seller and Buyer to LP Negotiation

Direction | Message

B®S B2S(msg#, buyer,  good, totalquantity,  quality,
(availabletime, origin, guantity), price, expirytime)

B-S S2B(msg#, seller, good, quality, (availabletime, origin,
quantity), price, expirytime)

B®S B2Sack(msg#)

B-S S2Back(msg#)

B®L B2L(msg#, buyer, (load, quantity, origin, destination,
pickuptime, arrivaltime), cost, expirytime)

B-L L2B(msg#, LP, (load, quantity, origin, destination,
pickuptime, arrivaltime), cost, expirytime)

B®L B2Lack(msg#)

B-L L2Back(msg#)

Note:B is the buyerSis the seller andl is the LP.

Table 1: Buyersdnegotiati ¢
buying goods and with LP over delivering goods.

The buyer begins negotiation by sending a message

B29(msgt, buyer, good quality, (availabletime origin,
quantity), price, expirytimé to sellers asking for a quote
for totalquantity units of the good (availabletime
origin, quantity) is a list of triples, each of which
specifies that a certaguantityof the good needs to be
picked up fromorigin atavailabletime If the buyer is
contacting the seller for the first time or wants an
updaed quoteavailabletime origin, quantityandprice

are set to null (i.e., the buyer does not wish to

prespecify an availableme, the exact location the
good is to be sourcddom, the quantity to be sourced
from that location and the price the seller may wish to

to discharge their

have replied to the buyer with a similar list of tuples
(see below) indicating that the seller would be able to
meet the order by sourcing production fromitiple
locations with distinct available times. Thexpirytime
provides the seller with a deadline it which it must

reply i otherwise the request will be deemed to have
expired. Upon receiving thenessage, each seller
consults its operations management system, retrieves

is assumed to havethe price quote andvailable time, then replies to the

buyer with the messag®B(msg#, seller, good quality,
(availabletime origin, quantity), price, expirytime,
indicating that theseller will be able to offer thgood

at a specifirice, ready abrigin on availabletime The
offer lasts forexpirytime (in case the seller is notin a
position to supply thegood it will not reply). If the
buyer is satisfied with the offer, it will send the message
B2Sackmsg#§ back to the seller. Once the seller
receives it, the deal is dofethe buyer is obliged to pay
money and the seller has to supply the good. If the
buyer is not satisfied with the price, it negotiates on the
price by sending the messaBaSmsg#, buyer good
quality, (availabletime origin, quantity), price,
expirytime with the new price back to the seller again.

If the seller is satisfied with it, it will send the message
S2BAck(msg#pack to buyer in order to seal the deal.

At the same time, the buyer also contacts one or more
LPs to organize shipping of the product. It sends the
messageB2L(msgf, buyer, (oad, quantity origin,
destination pickuptime arrivaltime), cost expirytimg

to LPs. The I¢ad, quantity, origin, destination
pickuptime arrivaltime) is a list of packaging tuples,
each of which specifies that there greantityof loads

to be picked up fronorigin at pickuptimeand to be
delivered to destinationat arrivaltime. For the first
message from a buyer to an LP, or when the buyer seeks
an updated quote, thaost will be setto null. Upon
receiving the message, the LP consults its operations
management syain to compute the cost of the delivery
job. It then sends the quote to the buyer with the
message L2B(msgf, LP, (oad, quantity origin,
destination pickuptime arrivaltime), cost expirytime.

The quote will last foexpirytime If the buyer is
satisfied withthe quote, it finalises the deal by sending
the messagB2LAck(msg#pack to the LP. If the buyer
seeks to make a countaifer to an LP, it will setoad,
quantity, origin, destination pickuptime arrivaltime
andcost to its desired values. It then sends a message
B2L(msgt, buyer (load, quantity, origin, destination
pickuptime arrivaltime), cost expirytime to the LP. If

the LP is happy with ittiwill reply with the message
L2BAck(msg#)Both buyer and LP are now contracted.

3.2 Decision Mechanism

At the top level, buyers have to obey a set of criteria in
order to make decisions about their external activities.
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We modify multiattribute decision making scheme When a buyer is dealing with a new agent, it may give a
proposed by Keeney and Raiffa ([7]). Instead of having low value to trust, e.g. 0.3 or 0.4 to the new agent. If the
afixed weight attached to each attribute, we propose to agent performs well, e.g., keeps up with schedule,
have a dynamic weight table for each attribute. The provide high quality of good, etc., the buyer increases
dynamic weight table associates a set of weights with a trust value for that agent. On the other hand, if an agent

number of environment conditions in -do®ne fails to keep up with its promise, theylan decreases the
manner. The environment conditions are the facts, trust value. All the offers made by sellers and LPs are
which affect the weight, or importance, of an attribute. kept i nowbedge bases\WHerever it needs to

For example, the weight for time and price are equalto compute the utility, it checks for the -current
1 in normal situation. In the face of a shortage of araw environment condition Xand take the corresponding
material, the weight of time is 10 times more than that ~ weight w,q of each attribute qa It creates a new tuple

of the price. The environment conditions dam (msgt, agen) for each active offer and create a new
achieved from internal or external sources. Theycanbe r an ki ng tabl e composed (
in form of relation among attributes and facts. Therefore, (msgtf, agen) , L P gnosgtfadem ansl( 111w a
the near optimal is acceptable to experienced agentsThe first two fields are merely reference to the exact
who know how to make good profit in the long run. offers. Thethird field is the utility for each combination
of sellers and LPs offers. The agent computes the utility
Strategic weight for each combination by com
Condition | Attribute | Weight of fer and that of t he LPO6s
2 gi \‘:v"i go;ditig:qgvxzﬁjr: can be achieved by g, where gis the attribute
X, 2 Wor value retrieved from the corresponding offer, ang,i8
X % Was the weight of the attribute,ander condition X
Buyerds ran 3.3 Buyer to Buyer Negotiation
Sell ersoLPsdoff | fgp
(msgy, Sy) (msgs, L) | 1@1Wop 11T Wgp Direction | Message
(msgz, S1) (msgs Lg) | 1@ Wgp 1111 @eWgp BI®Bm BI2Bm(msg#, buyer, good, qualit@@vailabletime, origin,
(msgs, S») (msgo, Lg) | 1 @2 Wap 1111 @eWep quantity), price, expirytime)
Bl-Bm BmZB_I(msg#, buyerl, g_ood, quality, (availabletime, origin,
Figure 1: Strategip Wt_aight table, utility calation and ranking SI®Bm gf;g:%t,?:;ggéﬂ'%ﬁ%ad’ quantity, origin, destination.
for the best combination of seller and LP. pickuptime, arrivaltime), cost, expirytime)
Bl-Bm BAm2BII'33I(msg#, bqyer, (load, qua}ntiFy, origin, destination,
Each agent maintains the strategic weight table, which | g&5— B Adk gy ek cost-expinvime)
counsels the agent a value of the weight of an attribute [B-em Bm2BIAck(msg#)
under a certain condition. The weight of amilitite is BI®BM BI2BmDelAck(msg#)
in a range of integer numbers. The agent controls valueq B-Bm ___| Bm2BIDelAck(msg#) __
of the lower and upper bounds. A condition change can Note:Bl is the leading buyeBmis a member buyer.

be a stock shortage, a financial congea complaint
from customer, or a combination of them. An agent
learns from its experience that how the changing
environment affects its business and how to react. The
results of the reactions will be analysed by the agent and
it will update the range of the weights and their values
under such conditions. Ipscifies in the table about a
certain condition X expressively. Each attribute;, a
affected by the condition Xwill be assigned a specific

Table 2: Buyersdnegotiatio

Buyers can form coalitioio share discount on prices
and delivery costs. A buyer can join any appropriate
coalition. A buyer can join a coalition for discount on
price and join another coalition for saving delivery cost.
This allows agents to maximise benefits freely. When a
buyer wants to form a coalition of buyers, it becomes a
leading buyer, who tries to negotiate among buyers to

Wﬁight Wo ft 0 bt F or a ﬁ xamp : ed’ form a buying coalition then negotiates on behalf of the
shortageota aw mat er1a )it gwe(gjgto 0 9 coalition to agree on the prices wihllers. Firstly, the
of the attribute NPT 1 Ghding agent consults with its knowledge about other

decreased while the weight of lead time will be ) vers\who might be interested. Agents are considered
mcreasgd. _The agent updates |ts_ stratgglc weight ta_bIe being interested if they used to buy the same good at
every timeit senses a change in environment. This g:qnd this timereviously,ii) they are located nearby,

allows agent to act wisely in dynamic environment. o jiiy randomly selected. The leading agent sends the
Among the four attributes, trust is a special decision message BI2Bm(msgf, buyer good  quality,

criterion in the sense that it depends on other attributes (availabletime origin, quantity), price, expirytime with

such as time and quality promised by other agents. e of origin, quantity and price set to null to all
Agents maintain trust differently. Each buyer has atrust jyiarested agents. The interested agents consider the
table keeping record of other agents, including other i,yitation and if they find that they are in need of the
buyers, sellers and LPs, and their trusted values. EaChsamegood of the samequality at availabletime they

agent in the trust agent is associated with an integer | reolv by sending the message?BI(msgt, buyer
value from range-|,1]. The value is updated over times. PY by d (msg#, buyer

good quality, (availabletime origin, quantity), price,
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expirytimg with thequantityset to an appropriate value  the bestoffer and compute for the cost for each
back to the leading buyer. After the expiry time, the interested agent. It then sends to interested agents the
leading buyer assumes that all the truly interested messag®I2BmDel(msgt, buyer, (load, quantity, origin,

buyers have responded. It then sums up akjtiztitys destination pickuptime arrivaltime), cost expirytimg

and sends the messa@@Smsgt, buyer good quality, with costset to their costs. If all the interested agents are
(availabletimeorigin, quantity), price, expirytime to happy with their costs, they reply with message
sellers. The sellers will replywith the message Bm2BIDelAck(msg#) The leading buyer sends the
B(msdg#, seller, good quality, (availabletime origin, acknowledge message to the LP. The deal is done. If the
quantity), price, expirytime. interested agents are not satisfied with their costs, they

negotiate with the leading agent by sendingsage
Upon receiving quotes from sellers, the leading buyer Bnm2BIDel(msg#, buyer (oad, quantity origin,
select the one with maximal utility, emputed the same destination pickuptime arrivaltime), cost expirytimg
way discussed above. It then computes the price for with their preferredtoss. The leading agent can try to
each interested ageni&hen the leading agent sends the  negotiate with the unhappy buyers by giving away its

message BI2Bmmsgf, buyer good quality, share on the saved cost up to a threshold. If the
(avalabletime origin, quantity), price, expirytimg to demanding goes beyond the threshold, the leading buyer
interested agents. If the all interested agents agree, they negotiates with the LP. The process repeats backward
send the messafar?BIAck(msg#and the coalition is and forward until every agent is satisfied or the time
formed. If any of them is not satisfied with the share, expires.

they may negotiate on the price by sending message

Bm2BI(msgt, buyer good quality, (availabletime 3.4 Seller to Seller and LP to LP Negotiation

origin, quantity), price, expirytimg. The leading buyer

may try to satisfy the demanding buyers by giving away Sellers can form coalition when appropriate. Once a
its share onthe discount (Kraus et al.,, 2004) up to a seller receives a quote it considers out of its resources or
limit. Whenever it goes beyond that, the leading buyer  considers outsourcing is beneficial, it negotiates with

send the messagd2Smsgf, buyer good quality, other sellers. It firstly consults with its own plan for its
(availabletime origin, quantity), price, expirytimg capability and consults with its knowledge base for
with the price increased by the excess to the seller. If the outsourcing to other sellers. It computes for other
seller accepts it, the leading buyer sends thesel | er séshare on goods

BI2BmAck(msg#)o all members. The buying coalition SRSmimsgt, seller, good, quality, availabletime,
is now formed. All members are obliged to pay the bills. quantity price, expirytimg with price set toull to
If the seller does not accept, the negotiation goes on, other sellers who can mutually cover the outsourcing.
virtually similar to that between a single buyer to a The recipients reply with thprices-quoted message
single seller. If the time runs out, then all of them suffer SnRSKmsgt, seller, good, quality, availabletime,
loosing opportunity. quantity, price, expirytimg If theleading seller is
satisfied with all quotes, its finalises the deals with other
Any buyer can try to manage transportation for other agents by sending messa&g2SmAck(msg#)f it is not
agents. Those agents may have been already interested satisfied with any of them, it can negotiate, itanty to
in buying within the same buying coalition or may be how the leading buyer does it. Once all of the
located nearby. The process is similar to forming buying unsatisfied agents agre#hey accept by sending
coalition. The leading buyer sends message messag&nRSIAck(msg#)back to the leader. Then the

BI2BmDe(msgt, buyer (oad, quantity origin, deal is done.

destination pickuptime arrivaltime), cost expirytimeg

with load, quantity andcostset to null to all interested Direction | Message

agents. The recipient agentconsider if th@rigin, SI®sSm Sl2Sm(msg#, seller, good, quality, availabletime, quantity,
destination pickuptime andarrivaltime are suitable SI-Sm rénr’r?;’S(Ia()r(’rll)slrglyi:;,ﬁ';z)lIer, good, quality, availabletime, quantity,
with their plans. The interested agents sent messade price, expirytime)

BreBIDe{msg, buyer foad quantity origin, | UPm | LZeo [F, (080 G oion. desmaton
destination pickuptime arrivaltime), cost expirytimg L-Lm Lm2Li(msg#, LP, (load, quantity, origin, destiom,
with (Iqad, quantity, origin, destinatiom pickuptime ——— gilczlfsunr;t/lrzs(}séri\gltime),cost, expirytime)
arnvaltlme) and costset to a_pproprlate values back tq <sm SmaS] Ack(msg ?

the leading buyer. The leading buyer collects all replies [Tierm LI2LmAck(msg#)

and send messadg2L(msgt, buyer (load, quantity Li-Lm Lm2LIACk(msg#)

origin, destination pickuptime arrivaltime), cost Note: Sl is the leading sellerSmis a member sellek! is
expirytim@ with (oad, quantity origin, destination leading LPLmis member LP.

pickuptime arrivaltime) set to al l

Tabl e 3: tigtien mMesagssdverseglimg goods and

and cost set to null to LPs. The LPs reply with message - . ,
LPsbénegotiati on messa:

L2B(msg#, LP, (load, quantity, origin, destination,
pickuptime, arrivaltime), cost, expirytimejth cost set

to appropriate value. The leading buyer computes for When contacted from either a buyer or a sedari.P

may form coalition with others when it does not have
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enough resources or it finds that forming coalition is buyer to LPs, and LPs to LPs. The decision mechanism

more profitable. The leading LP may dividehole is a modification of Keene)
distribution area into sections and decide to bilaterally =~ agents to adapt its decision to suit with changing
negotiate with LPs, each of whithconsidered having environment. Agents can select appropriate weights for
enough potential to distribute the good on assigned the environment in order to make suitable decision. The
section. Thdeading LP sends messag@Lm(msg#, LP, traditional utilitybased decision mechanism seems
(load, quantity, origin, destination, pickuptime, inadequate in complex settings in real world. New
arrivaltime), cost, expirytimeyith (load, quantity, approaches, e.g., Markov decision processes, Bayesian
origin, destination, pickuptime, arrivaltime}et to networks, CPNets, are suitable for more c@axphnd
calculated values to potential agents. Each memberdynamic environment. Under uncertain environment,
agent tries to accommodate theraygotiating job with agents have to learn from the pastl groject it to

its own resources and its-gioing plans. If the member forecast what will happen in the future. Efficient

is satisfied with the offer, it sends message utilization of knowledgebase should help agents
Lm2LIAck(msg#)back to the leading I&° the deal is  perform better in dynamic coalition formation. Based on
done. If not, it negotiates with the leading LP similarto  this framewok, we want to develop agents who are able
buyers and sellers. Some LPs may not be satisfied with to evolve strategies in order to enhance cooperation. In
bilateral negotiation, they may force tleading LP to stead of modeling supply chain competitive games, we
manage the multilateral negotiation for the sake of want to explore that under changing environment, how
fairness and efficiencyLP negotiation is concerned agents can adapt their strategies to cooperate and be
with the cost of doing the job and the profit. The costis  successful at the end.

involved with the route a LP run regularly and the route
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ABSTRACT

Integrated Manufacturing and Service NetworkglSNs) are an assemblage of companies formed with the
primary goal of delivering value interms of both goods and services to the customer through out the product
life cycle- from cradleto the grave. Manufacturirggervice integration will lead to information sharing between
design, manufacturing and sales units of the manufacturer and the service centres. While the integration
between design and manufacturing is very well studied, the subject of collaboration between manufacturing
units and service centre received practically no attention.

In this paper, we present two models each with increasing complexity to elucidate the benefits of integration and alert
against problems like bullwhip effect pelating from supply chains into IMSN. The first one is a conceptual model

that captures the relationship between manufacturing and service networks and makes a case for coordination
between the two entitiefhe second model, IMSN with single product, evidences the benefits of collaboration in a

more realistic setting.

In all the above models, we make use of cause effect diagrams and system dynamic models to study the benefits
of integration. We stydthe effect of reactive (feedback) and also the proactive (feedforward) use of
information for service centre resource management.

KeyWords:Manufacturing, Service, Bullwhip effect, Service Center Design.

1. INTRODUCTION and moisture) will provide comprehensive machine
health monitoring and as asué making the whole
Integrated Manufacturing and Service Networks (IMSNs)process more efficient.
are an assemblage of companies formed with the primary
goal of delivering value in terms bbth goods and Every product sold is a potential source of revenue
services to the customer through out the product lifdirough sales of spare parts and ai@e services such
cycle- from cradle tole grave. The product life cycle  as repair, maintenance and the upgrades. Consumers are
could be divided into design, manufacturing and service demanding better service and OEMs are realizing the
phases.During the design phase, collaborative team#nportance of providing good service. A recent GM
design products taking into account the manufacturabilitgtudy reported that $9 billion imfter-sale revenue
logistics requirements, ease in assembly, ease in faykelded $2 billion in profits. On the other hand, for
diagnosis and the serviceability. The manufacturingroducing $2 billion profit from product sales GM will
phase involves procurement, manufacturing, distributionhave to sell cars worth $150 billion. In the sale of
and sales. The service phase comprises of activities likeproducts and gaining customer loyalty, after salesce
preventive maintenance, testing and fault diagnosi§as become a significant factor. Decisions made during
repair services, call centres and emergency services.  design and manufacturing phases dffdce performance
and cost of service phase. On the other hand, providing
There idot of interaction between the production phase good service will boost the product sales. Feedback from
and service phase, which has not been given attentigservice to design will help produce more reliable
For example, a company which considers service phaseproducts. It is thus important to consider the maintenance,
in design and manufacturing phase can introdudault diagnosis, reparability and serviceability aspetts i
onboard diagnostics for monitoring machine health anéddition to manufacturability at the design stage.
proactive maintenance to provide failure free
performance.lt is estimated that reactive maintenancé/Vith OEMs taking a more proactive role in service, they
costs oversix times more as compared to proactivavill have a better idea of customers needs. For example,
maintenance and leads to increased customer most auto makers have relatively few opportunities to
satisfaction. Expert system software combined withinteract with car owners; most of the "touches” they do
strategically located sensors and transducers (e.gxperience are indirect (through independentetships)
pressure, temperature, vibration, viscosity, wear debrigind occur in lesthanthappy circumstances (for example,
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when repairs are needed or a vehicle recall is required). As is known, the product goes through the design,
Getting involved in service would provide firind  production, customer use, service and finally disassembly,
information of the problems that arise in service and geuse and disposal. Most attention in Product Lifecycle
quick feedback all the way to the design/manufacturi ~ (PLC) is given to the direct chain of events i.e. from the
phase for possible pemption. design to the customer but the service and recycling are
In this paper, we study the benefits of not integrated into other phases of PLC. In service
manufacturingservice integration. More specifically, we literature, preventive maintenance [12], the repairman
want to quantify the benefits of information sharingroblem [12], spare parts management [1, 11] have
between design, manufacturing and sales units of theceived lot of attention. Queueing theory, disesyent
OEM and the service centres. The vehicle for our study isimulation and mathematical optimization techniques are
the system dynamic models. We develop a cause effectvidely used to study these plems. Cohen et al [4]
diagram for conceptual model and single product model.build a product lifecycle model to study a set of strategic
choices facingthe manufacturer of durable good as he
It is known that manufacturing systems are discrete everdesigns the joint product/service bundle. They adopt a
dynamical systems and so are service networks. Togethepmpetitive (as opposed to sinfiten optimization)
they form large discrete event networks. But events iframework, where there is competition for the provision
manufacturing system occur at much faster rate than in of aftersales service between the manufacturer and an
service networks. The production rates are generallydependent service operator. The prodpdte and
much faster than failure rates. For example, aervice quality/price are characterized by equilibrium to a
automobile is manufactured in days but it may not go forsequential game. Cohen et al. [Hport on a
servicing for months. Also, while designing IMSN onebenchmarking study of 14 companies in electronics,
should be cautious about bullwhip effect in the integratedcomputing and communicationdustries. They observe
system which could lead to service system exhibitinghat aftersales service revenues constitute 30% of
oscillatory behavior in its resources: repair crews, spare product sales revaes. Optimization of field service
parts, etc. Our study here using system dynamic modelsoperations has received attention in the business

demonstrates the benefits of: literature [2].

1. Use of service centre feedback in product design

improve both the serviceability as well as reliability. Economic viewpoint: Customer viewpoint:
2. Use of marketing and sales information in reducing Agriculture & Industrial Product+Services
bull whip effect in service centre resources. a Service economy Solutions

3. Use of service level or service quality feedback to

improve the sales. \ /

Product Service

In this sense, our study here isignificant contribution
Convergence

to the literature on designmanufacturing- service

networks.
2. LITERATURE SURVEY / \
Product life cycle viewpoint:  Business Integration
In scanning the literature on IMIS one has to search  Supply Chain a IMSN viewpoint:
from various angl es. From Application Software
are lots of white papers and reports from Accenture and Integration

Mckinsey on the benefits of selling solutions rather than
products [3, 6, 9, 10]. It is now established throug
various surveys that profit margins in service are much
higher than in product sales. Foertain types of
industrial equipment such as heavy machines, aircr
engines, etc service iategral part of product sales : )
proposition. Pricing of services, products and producg,‘t"’lp‘ijCIty planning.

services bundles is an important issue. 3 MODEL DESCRIPTION

From the economic point of view there have been studie%e consider manufacturingervie network for a

on the importance of manufacturing in service economy . )

[7, 8]. There are two other viewpoints, which aré:omplex product V\.”th one .manufactun.ng company and
important in practice and implementation, the produc?everal. g_eographlcgll distributed service centres as
life cycle and the business process integration viewpointg.hown in figure 2.

The supply chain limits itself to the point of sale o
product, which needs to be overcome by integrating the
service phase: physically, informationally and

organizationally.

ﬁigure 1: Perspectives on Product Service Convexge

Our attention here is on showing the benefits of sharing
'[&formation between OEMs and the service providers in
erms of improvement in service levels and better service

tI’he manufacturer designs the protluproduces it and

sells the same to a pool of customers. The product could
be automoites, agriculture equipment like tractors,
medical equipment, aircraft engines, ink jet printers, etc.
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The common feature is they are all durable products thabf high reliability products, products with fault
require after sales support for preventive maintenanadiagnostic features, modular @uots with ease in
spare parts and also breakdown servicing. Three kinds aferviceability etc. We use a utility function to show the
maintenance and repair services are possible: self serviqgeositive influence of theervice levels on product design
performed by the customer with-tine help, preventive  which will result in more product sales.

maintenance where the product performance is monitored

by in built diagnostics or by periodic checks, and break Information exchange between design, mereentre and
down service generally conducted by the service centre.marketing and sales will lead to improvement in the
The breakdown service could be either major or minoperformance of systn by bringing coordination. Service
and the repair time depends on the type of failure. The centre resource planning will be enhanced by information
repair centre has generally the following physicabbout regional sales. Similarly, service levels provided by
resources: repair crew, disassembly tools, diagnostipair centre will improve the sales forecasts of
equipment, and spare parts. The customer interface of thearketing department. We will present three models to
repair centre is through a call centre or help desk. Thdemonstrate this.

informational resources include the data base containing

equipment higiry, types of problems reported for this 4. CONCEPTUAL MODEL

equipment as well as similar ones installed elsewhere, the

knowledge from the crew reports, etc. The data base als@/e first present a simple model to show benefits of
may contain information on the spare parts, and camanufactung, marketing and service centre
access the CAD designs and the manufacturing data dbllaboration. The model demonstrates that sharing
needed. The resources of the service centre determine thidormation between manufacturing and service phases
service levels such as the delivery time and the quality o€an have a huge impact on the performance of the system.
service etc. The service quality asliwas the service The simple manufactureservice network with elements:
centre profitability is monitored for possible production, population, sales, service level, repairs, etc.
improvement. The serviceotre capacity consists of the is considered here for illustration. The ceaftect
physical and human resources and this can be changed diiagram for this is shown in figure 3.

hiring or firing the repair men. In this study we assume

that the repair centre capacity can be incckasigh a Goods are produced at a constant rate and sales take
delay of three months and decreased as and whglace according to the utility function. Excess goods
necessary. Transferring the regional salesrintion to produced are inventoried and sold goods enter the
service centre would help them increase the servigwpulation. Whenever a product fails, they come for
capacity in timely manner. repairs and service centre makes use of service capacity
to perform the repairs. As the population of sold goods
increases, more number of products comes for repair and
the service capacity needs to be synchronized with
population growth to maintain quality of service. Loop 1

in figure 3 shows that as the population increases, there
will be more number of products for repair. This would

in turn lead to lower service levels and lower the product
sales. The servicevel can be maintained by controlling
service capacity in appropriate manner. We explore two
mechanisms for controlling service centre capacity in
order to maintain the required service level:

Tunk at the end of
lifecycle
Regiona

sales m
— Production
rale )—.Q’_af/) L00p 1

Feed Forward
eystem

Customer
Pool

Manufacturing

Service
level

Service
Center

Service
Center

e

Design or
serwceablIltY Servicing

i . i i i Refﬁrence Horvi Feedback
Figure 2: A typical manufacturingervice network :_ystem

It is known from the literature that after sales service Figure 3: Caus&ffect diagram for Conceptual Model
quality influences the product sales particularly from the

past customers. We incorporate this in to our systein Feedback systemLoop 2 is the feedback loop that
dynamic model by making the service quality as aeduces the backlog of jobs. Whenever jobs get
variable influencing the product sales. Also, the service accumulated for repair, the service capacity procurement
centre and product design interaction can lead to designprocess is initiated. The new capacity arrives after a fixed

Backlog of
jobs
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lead time from the time an order is placed. This is ththe capacity, Service level = Min (Capacity/Total number
reactive, feedbackystem and most service centres wouldof failures, 1).

typically operate in this fashion when they have no

information about product sales. The equation used Bbynder the above assumptions, the ideal service centre

the feedback system for capacity requisition is: capaity = mean number of failures = 0.01*Population
Capacity ordered on any day = (Rate of arrival of new We simulate both feedback and feedforward strategies
jobs)*1.1 + (Backlog of jobs) / BExisting Capacity outlined above.

Capacity in the process procurement

Feedback system (system 1) responds to accumulation of

Everyday the service centre is checked for overcapacity!ObS by increasing the service centre capacity. Since there

and excess capacity is removed according to the @ @lay in acquiring service capacity and making it
following equation: operational, in the interim period, the service level

declines and jobs accumulate. To clear this up quickly,

Amount of capacity freed Current Capacity 1.2*(Job ) X )
pacty paclty ( excess capacity needs to be hired. Thus the reactive

arrival rate) Backlog

feedback system creates a bull whip effect: a sudden
increase in product sales will after a lag create a need for

2. Feedforward system Sales inforration can be . ) .
used to forecast the growth in population and calculatg cess semvice capacity. Because of the set up times

e oremental servicecapactyreqo suppatne (01201 1SN0 e seniee cente capac, e
added population. Taking into account the {8a in ging '

procurement of capacity we can erestimely increase in clear from figure 4. The kind of fluctuations in the
service capacity. Information visibility that comes with service capacity shown in the figure can be prevented by

IMSN allows s to have feedforward control to add the gglrI]?rt;oratlon between the manufacturing and the service
service capacity. ’

igure 5 compares the two systems: 1) System with only
edback. 2) System with both feed forward and
Leedback. The feetbrward system is able to maintain

very high service levels while the feedback system shows

We have assumed the lead time to be 120 days and eve{F
120 days we forest the population growth. The
required extra capacity is the population growt
multiplied by the failure rate.

_fluctuations. This is because fdedvard system

Capacity ordered every 120 days = Population growth inyecrately predicts the required capacity and adds it

120 days * Failure rate

taking into account the lead time.

Overcapacity is removed accargito the following On the other hand, feedback system shows considerable
equation: variation in the service level, which in turn effects the

Amount of capacity freed = Current Capaeitl.2*(Job population growth. The graph figure 4 illustrates the
arrival rate)'l' Backlog i Capacity to support expected significant benefits. We observe that because of the high
population growth service level, the population in system 2 has more sales

than system 1, which is reflect in the populations of the
The dotted arrows in figure 3 indicate the feedback and corresponding systems.
feedforward mechanisms in the cawftect diagram. We
use the causeffect diagram ni figure 3 and Ithink An IMSN based on a feedback mechanism responds to
software to simulate the system dynamic model. Wiae accumulation of jobs by increasing the service center

assume the following values: capacity. However since there is an inherent delay in
1. A production rate of 1000 units/day is assumed. acquiring and deploying service capacity, theactpf

2. Car life = 10yrs or 3650 days service capacity addition is not immediate.

3. The service level is the only factdrtat Consequentially the service levels continue to decline
influences the sales. Product Sales = and jobs continue to accumulate in the interim period.
(Mean_Service_level0.7)*10000/3. Hence, to rapidly clear the backlog of jobs and to bring

4, Mean number of failure per day = the service up to the desired levels, sometimes more
0.01*Population capacity than required needs to be added. Thus the
5. Acquisition of service capacity takd®0 days reactive feedback system results in a bull whip effect:
because of the delays involved in hiring and training.  sudden increase in product sales after a lag creates a
6. We assume the product lifgycle to be 10 years need for excess service capaciBecause of the
long. leadtimes involved in service capacity addition, the
7. For performing one repair job, one unit ofservice centres are unable to maintain their service levels
capacity is engaged for a day. and accordingly theales decline as shown in Figure 4.

8. Service level for a particular day is the ratio of The fluctuations in service capacity observed in the

number of repairs completed in tiiay to total number  system (as shown in Figure 4) can be prevented by
of jobs to be completed (including the backlog jobs)promoting collaboration between the manufacturing,
Since he number of repairs completed is at most equal tsales and the service operations of the IMSN.

10
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£t i sl equivalent to the utility of the products offered by the
competitors. In this manner we are able to account for

‘ f competitive pressures facing aMSN. The reference
1 utility level also provides a goal for the company to work
Backlog of j

ERLE

towards, by improving the product and service value
proposition. As can be expected, the better the product
[ | offered by the IMSN, relative to the cpetition, higher
M its sales. Hence, the number of sales that take place in a
. = Capacity day is directly proportional to the difference between the
‘ \ reference utility (utility of competitive offerings) and
» i i =a  Utility of the product offered by thiMSN. If a product
. . . — - s service bundle offers superior value the demand for the
Figure 4: Buildup in service capacity to clear product will expectedly increase. However increased
accumulated jobs sales and growth in theroduct population will over time
result in more service demands putting a strain on service
levels and quality, requiring some kind of monitoring
~———+- " process to remedy the service deterioration. The
influence diagram for aiMSN manufacturing and
e servicing a single product under the above operating

PW system 2 assumptions is presented in Figure 9.

b

/L/ > level
+
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Figure 5: System with Fegdrward and Feedback it \ ?(‘ _
maintain higher service level than system witiyo / b P
feedback K ot Quality
Price
5. MODELING IMSNS WITH A SINGLE + N +

PRODUCT

-
Profits

+
\
R&D

™ Investment

The basic model presented in Section 4 is SIMPIiStiC iN itS uutactring ma
assumption that the consumer's decision to buy a product™#

is based primarily on the quality of the service. However,
in reality the purchase decision is influenced by multiple

factors such as the price and quality of both the product .
and the service and the quality and length of the Warrant%—gﬁ] %rggsucct’; t,:r? q ”;/lesr\':cgge |2§2V$r?e f::c;rgt tgnfe psrg:;aljsctgn

period. In this section we attempt to incorporate thes , - o !

features into a more realistic model of an IMSN thatc v c€Provision and C‘.’?‘ of providing free SErvices

manufactures and services a single product uring warranty. In addition, we assume that a fixed
' percentage of the profits are continually invested in R&D.

For our analysis we assume that the utility of a product tc‘)l’hese investments bear fruit at a later timthe form of

a consumer is a linear function of product price an|(§nproved product quality, reliability and reduced product

quality, service price and quality and the length of th rices, in tum stimulating furthesalgs gnd profits.
warranty period. oncurrently, as the product quality improves, the

reliability of the product increases and the number of

Figure 9: Infuence diagram for IMSN with single
product

failure events and consequentially repairs is reduced. |
this manner, the concept of design for serviceability is
included in our model of an IMSNHowever for the sake

Utility = -Product price + 1000*Product qualityservice
price +1000*Service level + Free service contract.

] ] ) o of simplicity, we have assumed aggregated models for
Product price and service price have a negative influencgeryice centres, each of which are geographically
on the utility functionsince higher prices deter customers gjstributed. One key differentiating factor in the extended
fror_n buying the product. Similarly,.free sery[ce contract model presented in this section, as compared to our
periods, bette product and service qualities, have agalier analysis, is the assumption that the product failure
positive influence on the utility as perceived byate increases with the age of the product. With an
customersFurthermore, we also incorporate a reference increase in product sales over time the population grows
utility function, similar to the utility described above, at 5 higher rate, resulting in greater number of repair jobs.
which defines a target utility level for the company to|so, as a product gets old it comes more often for repair.
aspire towards. In reality this reference utility igjence, to predict the load on the service centre we need

11
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to track both product sales and the age of the installed in a day, the service capacity over time in a well
base. synchronized manufacturing service network, such as
one with a feedforward system, will trace the number of
Additionally, we incorporate the feedforward andncoming repairs jobs. However, due to the long
feedback mechanisms, explained in the earliercses;t leadtimes in service capacity acquisition the service
for controlling the interaction between the manufacturingcapacity increases only in a stepwise manner. It may also
and service sectors and for ensurihgttservice levels be noticed that the excess service capacity added in an
are maintained at the required level. For example, in BMSN with only feedback is eventually eliminated as the
feedback based systemttie service level drops below  backlog of service jobs is cleared. The models for IMSNs
the reference service level, service capacity is added. Omvith both feedback and feedforward were simulated over
the other handn a feedforward system, the sales data isthe entire lifecycle of the product and their profits
employed to forecast and plan for additional capacitgompared. The profits in an IMSN with both feedback
requirement. and feedforward mechanisms are 50% higher than the
profits for an IMSN with only feedback.
The above model was simulated in IThink to demastr
that the feedorward system is better than the feedback T =raisssi===
system in terms of its ability to improve service levels' b i iy
and the bottorline for the IMSN. For the simulation
study, it was assumed that the leaetifor service

capacity addition was 120 days and the initial capacity "\ - el K1
was set to be adequate to meet all demands occurring in* A e s v Yk s
the first 120 days of operations. Based on growth of the by | Lot fontird

population and age of inskadl base a forecast is made -
for number of failures per day after 240 days and the
required extra capacity is added as appropriate. From the
influence diagram it may be noticed that the dynamics,,
within this extendedand realistic model are more
intricate than the basic model presented in Section Figure 10: Comparison of service levels for an IMSN
(Figure 3), establishing the fact that it is harder to prediciwith

the behavior of readtic IMSN models. Our analysis was feedback and one with both feedforward and feedback.
based on the following parameters and assumptions.

™ Yo e 0 -
owe (1 et LN

f erm— v
1. One unit of service capacity costs 100 units off T
money per period. o Seathapary
2. The pricecharged for service dependent on the ] AR e
service level offered as dictated by the following ) '
relationship. | ] o3t 4 7N Moo Wil
Service Price = Service capacity cost*(1 + service level)." SRl 1./’." \ 8 mean
3. Profit margin of 10% incorporated in the price of | | '[.:_\’.’.' \
products o '
4. Product quality & Manufactugn cost improves ) _.,«-'**"& \
nonlinearly for incremental investments in R&D,? rem =g = - !
meaning that the ROI for R& D investments is more than=+" : - B ol i B
100%. F|gyre 11: Comparison of service papamty for system
5. The probability of a product failing increases over With only feedack and system with feedback and

time. feedforward

6. The product becomes obsolete in 6 years, in a
non-linear manner, as it rapidly becomes outdated in its
first few days before being graduallyptaced over time.

6. CONCLUSION

In this paper, we have studied the information sharing
The service levels for IMSNs with only febeck and between manufacturing plant and service centres. While

with both feeeback and feedforward were simulated and there are several studiesthe form of business cases and
compared as shown in Figure 10. Clearly an IMSN with white papers on benefits, ours is the first systematic
feedforward and feedback mechanisms is able to provid§tudy proiding a framework for the analysis. In

consistent service levels, inspite of the dynami@@rticular we study the beneficial effects of service
involved in the system. It may be observed from Figure certres feedback to design teams and sales and marketing

11 that the service capacity growth in an IMSN with a departments. Feed forwarding the sales information to
feedforward system is more plamhia comparison to an the service centres to reduce the bullwhip effect on the
IMSN with just a feedback system. Since one unit of €Par crews and spare parts.

service capacity is needed to complete a single repair job .
pacty P ¢ pair) In terms of the future, we develop multiple product

12
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models and determine optimal tirffoe the new product  [7] Jane Marceau, Cristina Ma

introduction. We also hope to develop queueing networkProductservice packages as links between new and old

and Petrinet models to further study and develo@ c onomi es 0, DRUI D Summer Co

analytical models. Dynamics of the New and old Econoniywho is
embracing whom?0, -Bupe€®dh age
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ABSTRACT

The operation modules and information system construction are essential contents in agile virtual enterprises. Based on
the analyses of the characteristics, organization forms and operation processesvirt@gilenterprises, studies are
extended to the corresponding information systems, and the development of systematic logic modules and kernel
methodology is also proposed in the paper.

Key Words Agile virtual enterprises, Operation modules, Management information systems

1. INTRODUCTION 0 Integration of VE Integration indicates that the
relevant enterprises with varied managerial
With the development of information technology, there advantags dedicate their competitive privileges to
are great changes in global economic environments. the VE, conforming and exerting their unity effects
Consumers prefer the copteof individuality and in order to develop prominent competitive edge.
diversity, and the uncertainty of the market demand is This can be realized by means of resources
increasing greatly. All these call for the enterprises to conformity and resources complementation.
have flexibility and adaptability in the market. The Integration is the primary function of VE anda
changeable markets also call for the enterprises to have the major approach to the system reconstruction.
simple managerial sfctures, which are easy to
reorgani ze and adagfu 0 Agility of VE Agility indicates that the enterprises
individuality and diversity call for the enterprises to are able to react and accomodate to the demands of
have creativity to develop new productsConsequently, the dynamic markets by grasping the market
the enterprises and management review the traditional opportunities and promoting creativity, such as
managerial modes and competition models. being reconfigurablebeing reusable, and being
scalable, namely RRS characteristics. From the
In 1991, supported by American National Defense perspective of business management, these
Department and 13 welklnown enterprises, Roger and characteristics refer to connection,
Rick Dove, together with more than 100 experts in crossorganizational participation, manufacturing
lacocca Institute of Lehigh University in USA, proposed flexibility and managerial relevance.

a report entitted Manufacturing Strategies of the 21st
Century before the American Congress. A new 0 Virtuality of VE In order to fit the dynamic

manufacturing model was put forward in theport, i.e. markets, the structure between members is not
Agile manufacturing on the basis of agile virtual stable, but they can reconstruct in terms of
enterprisegVE). The fundamental concepts of VE are changing objectives, replacing products and
that the enterprises make good use of the latest varying environment, namely organizational
achievement in information technology and social virtuality. The VE have functions such as
resources and strategically join the competitive manufaturing, assembling, management and
advantages of enterprises, concentrating on the finance, but there are no corresponding internal
dewelopment of new products and better management. organizations, namely functional virtuality.

The management, development, manufacturing and
marketing of products are implemented by means of VE, 0 Timevalidity of VE VE are based onthe market
which vary with the maréts and become the kernel part opportunities, uniting or dismantling in terms of
of agile manufacturing. business opportunity. Their members are
autonomous and independent.
2. CHARACTERISTICS OF VE
3. ORGANIZATION OF VE
The motivation of the emergence and development of
VE is to fulfill the joint destinations and to achieve the The managerial appaches of VE focus on the
agile effects. The characteristics are integration, agility, production procedures, adopting the forms of teamwork.
virtuality and timevalidity. There ae four tiers, namely Virtual Enterprise (VE),
Virtual Group (VG), project team based on products or
services (TEAM) and Basic Organization Unit (BOU).

14
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The first tier is thevirtual enterprise made up of enterprises by establishing basic organization units. The
numerous functional projects. The second tier is the fourth tier is the basic manufacturing organization units
cooperabn between enterprises made up of many made up of equipment, staff and technology. All the four
functional projects by information network, and their tiersrepresent the mabg-many mapping between the
methods of cooperation are virtual cooperation, physical material and dynamic associations within the
interrupted compatibility, transference and supply enterprisesillustrated as Figure 1.

chains. The third tier is the mobile organization between

" Market opportunity‘ Products or service -
i Virtual group Virtual group | € Virtual group Virtual group i VE
© Virtual | | INterruption & | | Trancterence || Sunnlv chaine | COOPEration

| | |
| | | | I | .
cooperation Compatibility ! ! Transference | ! Supply chains | petween enterprises

Internet/Intranet/Extranet

| |
I-ﬁ___ﬁ—-——‘ﬁl\,—ﬁ———ﬁ----ﬁ‘\ fﬁ“‘ﬁ“"ﬁ‘\ Corporate mobile

Team| | Team| | Team|, | Team| | Team| | Team Team| | Team| | Team organization

1

I

' |
I

1

1

I

I

Corporate basic
organization

Fig.1 The Descriptionfdlier Structures of VE

In the construction of VE, the procedure is as follows: terms of the product and technology development
the description of the bu strategies of their members.
of the business precs s e s Y the confi
essential resources Ysel eco Structural Analyses of VEThe advantages of
VY decision on the ¢ Virtual Enterprise are gained by means of sharing
allocation of t he profi information _between enterprises and harrziolgi' .
dynamic organization. The whole procedure involves the production and management processes within
priority combination issues between internal enterpises. The member enterprl_ses achlevg their
organizations, between internal and external supply of chance products or services by their own
organizations, and between members among other kernel capability. VE ensure the demand resources
crossdisciplines, etc. The ultimate goal is to establish inlight of the characteristics of the chance
the effective cooperation by setting up network system. products, involving the resource distribution and
the conditions of Internetommunications between
4. MANAGEMENT PROCESSES IN VE resource possessors. The coalescence capability

plays a vital role in the success of VE.

The management of VE is proposed by one or several _ . ) _
enterprises that manipulate the essential resources (e.g® Seection of Partners and Establishment of: Wi

vital technology, markets or brands), and members make profits through timemited cooperation and
provide their predominant resaes and share the risks reset of kernel resources, and they also concentrate
and profits. Consequently, the management of VE can the market objeqnves, investigate and e_valuate the
be decomposed into 5 phases. relevan_t potentlal_ partners_._ In partlcul_ar, the
evaluation of the vital capaliks is the basis for
o Identification of Business Opportunitit is the the selection of partners. VE observe such
starting point to grasp and identify the business principles as resource complementation, profit
opportunities. There are varied approaches for VE sharing and risk partaking, define the allocation

forms, ensure the relationship between member

to acknowledge the business objects, namely : i , ,
enterprises and eamplish their establishment.

market investigation and prediction, analyses of

the market feedback, research and development of Sound allocation programs of risks and profits are
new products, analyses of matkcompetition and the important bases for the establishment and
social environments. The VE will discover the normal operation of VE.

potential products and service in the market in © Managing, Tracing and Recordinglembers of
VE have coopation and competition. In terms of
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regulations and market situations, VE adjust 5.1 Characteristic of MIS of VE
organizational structures dynamically. If the
feedback suggests that there are great changes in0 Openness and CompatibilityE is a new type of

the member enterprises and markets, VE will virtual business that takes the advantage of the
reorganize and even disorganize. network information technology and breaks the
regional barriers. Information flows between
0 Reckoning and Disorganizingvhen VE complete member enterprises and within enterprises, which
the specific products and services of the business requires that the Managentdnformation System
opportunity, they will reckon the correspondent within VE is not blocked and that diversified
expenditure, rights and interests light of the management information system can be integrated.

contracted interestllocating program, involving
the apportionment of management expenditure, 0 Flexibility: The reconstruction of dynamic business

development expenditure, and manufacturing operation and the reorganization dfe tunits
expenditure. Additionally, VE reckon the funds in require that the corresponding MIS is rather
the business management, and tackle with the flexible for VE so that it can execute functional
belonging of the new technology and its future integration and adjustment, and meet the needs of
application. These processes will occur during the new business flows after the dynamic
operation or after the disorganization of VE. reorganizatio.
5. MIS OF VE 0 Robustness MIS in Virtual Enterprise is quite
sophisticated, which meets the demand of the
In the relatively balanced market environment, the information integration and management between
traditional information system plays a vital part tire and within member enterprises. It should be
business management of enterprises. However, in the reliable and effective, and it is robust in supporting
chaotic changeable enviments, particularly in the largescale cooperation on the basis of
virtual manufacturing module that is the major multi-disciplines and mulkfiers.

structural form in VE, the business information systems

are requied to accomodate quickly to the changes and 5.2 Logic Module of MIS in VE

development of enterprises. Compared with the

traditional information system, the prominent In the logic module of MIS in VE, there is information
characteristics of the management information system flow within enterprises, between member gorises,
(MIS)of VE are the complete distribution of the system  between enterprises and the environment, between VE
information, structures and functions, dynamic and the environments, illustrated in Figure 2.

reorganization and agility.

o

= =
@& @

Phase 1: Phase 2: Phase 3:
Unit Integration Information Integration Information Integration
Technology within Enterprises across Enterprises

Fig.2 Logic Module of MIS in VE

Information flow within enterprises is based on Intranet. multi-states, modifiability, dynamic connection and
Their MIS is responsible for the collection and being reusable, so that itis convenientto develop the
settlement of the basic data of enterprises, renovative and connective MIS. The dedigy concept
corresponding to the treatment of the businesses andis based on the business opportunity and production
interior information in all the business management missions ofthe enterprises. Objects are selected from
departments and all the production phases. It provides the objectbank, orderly business processes and sound
the enterprises with environment fanformation business organizations are matched. The parameters are
sharing, communication,  cooperation  and configurated corresponding to subsystems such as
decisionmaking. ObjectOriented Methodology has  people, property, materials, production, supply, sales,
such characteristics as encapsulation, inheritance,
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prediction and decisionmaking of business Information Treatment Methodology of agile virtual
management. enterprises also involves:
Information flow between member enterprises is based 0 open intejoperable underlying network protocols
on Extranet.Their MIS is outstretched, and it is a (TCP/IP, HTTP, RMI, SOAP),
cooperative network that makes enterprises connect ando open distributed object oriented middleware
accomplish their mutual goals. It can be a bridge services (J2EE Framework, ActiveX Framework),
between public Internet and specialized Intranet. It 0 information/object eshange mechanisms and tools
assumes the information communications between (XML, ebXML, WSDL),
intimate membeenterprises. It can also be viewed as a 0 standardized modeling of business components,
part of Intranet between the enterprise and its processes and objects (EJBs, OAG and OMGs
cooperative enterprises. Business Objects and Components),

0 business process modeling tools and languages
Information flow between VE and the environmént (UML, UEML, WfMC XML -based Business
based on Internet. Their MIS is applied to information Language, PSL),
promulgation and communication, advertising systems, 0 open and standard business process automation
eccommerce systems, which can be fulfilled through and workflow nanagement systems (WfMC,
setting up corresponding external server of the OMG-JointFlow, XML-WfMC standards, many

enterprises. Regarding the security of the system, data commercial products),
bank safety of MIS and network system safety are the 0 standard interfacing to federatedltndatabases

two major factors to be considered. (ODBC, JDBC),

0 intelligent mobile agents (FIPA, OMRASIF,
5.3 Core Methodology of MIS in VE Mobile Objects),

0 open and standard distribute@ssaging
This sort of information flow is integrated in enterprises middleware systems (JMS, M@essage Server,
on the basis of Internet/Intranet/Extranet technology, MQSeries, FIPAACC),
and supported by significant technology, namely 0 XML-basedE-commerce protocols (BizTalk, CBL,
objectoriented methodology (OOM), standard for the OASIS, ICE, RosettaNET, OBI, WIDL),
exchange of product model data (STEP), a 0 web integration technologies (Servlets, JSP,
modulesetting language (EXPRESS), common object MSASP, XSL).

request broker architecture (CORBA).

The current security mechanisms can be fulfilled
OOM expresseghrough objects. Itis correspondingto through safety methodologies such as the state and
the characteristics of VE such as versatile information behavior of datum bank, rich semantic association, the
data and enormous data quantity. Also, it improves the specification of managerial purview, datum encryption
encoding efficiency, system maintenance, and the methodology, firewall technique, network security
capability to be reusable. scanning methodology, network invasion testing

methodology and hacker inducement methodology.
STEP is to offer data ndaile in establishing distributive

information system for VE, and then it is transferred to 6. CONCLUSION
the traditional package treatment data through
corresponding formats. The traditional management theory concentrates on the

internal relationship inhe enterprises, whereas VE
EXPRESS is to present objects, information units of the focus on reshaping the relationship between enterprises.
objects, and the operation that confines and permits the The managerial methodology of VE replaces sequential

objects. It is a formal information modslktting management with juxtaposition managerial procedures,
language, and it provides the datum information that has and replaces manipulating management with

the engineering datum structure and distributive concentrated andooperative managerial methodology.
information system conforming to STEP. VE are the advanced organizational management

behavior and market competitive strategies directed by
CORBA is an essential communication mechanism that the concept of agilityaccommodating to competition
can operate between distributive objects, and it is a and manufacturing development. The soul and kernel of
canonical system constructiothat can make an  VE are agility and integration.
individual visit to objects possible in a separate
structural systems. It defines a structure for object The development and application of the Internet
request broker (ORB), and it meets the demand of technology make it possibfer the former enterprises to
inter-operation between management objects and transfer the specialized information from the
applications, and the compatibility dhe separate comparatively higher tiers to the lower tiers, and to feed
structural systems. Additionally, it can maintain the back the information from the mid or lower tiers of the
relative irdependence between member enterprises. enterprises to the high-tier managementthrough
excavating data. Virtual enterprise modules enable
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enterprises to reconstruct their production, supply, sales|[ 9 ]

and service flow. All these demand tleaterprises

completely construct their MIS to support business
management oWVE. Enterprises are also required to
build up concepts of competition and competition, and
to integrate the external advantages through taking the[ 1 0 ] Xu Xiaofei,

advantage of internal resources, and to regatkly to
the market demands, and thus to enhance the
competitive edge of the kernel enterprises.
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ABSTRACT

The supplier and buyers, with different objectives andistdfest, are separate economic entities acting independently
and opportunistically to maximize their individual profits. In this paper, a GBA model in the B2B market is studied,
where one supplier faces 2 different retailers, who cooperate in the order decision making. Firstly, the optimal ordering
decision of the retailers was analyzed. Then, from the perspective of the supplier, the optimal pricing stragegy of th
supplier is also studied. Finally, it is concluded that the group buying online auction is a useful and efficignt pri
mechanism in the B2B-market, under which, all members of the supply chain will improve their payoffs.

Keywords Groupbuying online auction, supply chain, nessador model, B2B market
1. INTRODUCTION following replenishment point decreases.

The supplier and buyers, with different objectives andn our paper, we also analyze the -wahelon supply
selfinterest, are separate economic entities actinghain consisting of one vendor andiltiple different
independently and opportunistically to maximize buyers, in which, the products is perishable. The main
(minimize) their individual profits (costs). An effective difference betweenour work and theirs is that a
supply chain network requires a cooperative relationshipparticular pricing mechanism, the Group buying online
between the vendor and the buyer.&hen mutual trust, auction, is employed in our study.
the cooperation includes the sharing of information,
resources and profit. One of the most common strategiessroupbuying auction is also a kind of quantity discount
is to setup a pricing policy acceptable to both the vendoform. However, tie GBA, unlike the traditional discount,
and the buyer. (Yang, 2004). does not lead to price discrimination among different
buyers and every buyer will be charged the same price.
The price discount policy is a subject of significant Each buyer in the GBA wilbnly buy a piece of product
interest. Starting from Crowther (1964), Monahan (1984) which means the price declines monotonically in total
was one of the early authors who analyzed a purchase quanits of all buyers, and not just an
vendororiented optimal quantity discount policy thati ndi vi dual buyerds purchasc
maxi mi zed the v e h mbaddifiosal g different from the traditional quantity discount policy.
cost to the buyer. Lee and Rosenblatt (1985) generalized
Monahanos mod el and d e v &lbreover, the groupbuying auction (GBA), a
t he vendor 6s -priong dpelicyi n gomogeneous mukHinit auction, has many users on sites
Buscher and Lindner (2004) further extend Lee anduch as LetsBuylt.com and Yabuy.com. Different from
Rosen bl att 6s traditional auctions, where bidders compete against one
anot her to be t he Awi nne
However, their objective function is restricted toGBA enables bidders to aggregate to offer a lower price
maximizing the supplier's profits only. Zahir aisdrker at whi ch they all Awi no (
(1991) consider a priegependent demand function for the GBA as the pricing mechanism, it is helpful to refer
multiple regional wholesalers whare served byasingle t o tradi ti onal auction mo ¢
manufacturer. Meantime, in recent years, some studiesxpected revenue, Vickrey (1961) proves the-ketwn
have paidhe attention on the perishable product with the Revenue Equivalent Principle and Myerson (1979)
policy of price discount. Wee (1999) introduces aproves the Revelation Principle. The details about
deterministic inventory model with quantity discount, t r adi ti onal aucti on studi e
pricing and partial backordering when the product in(1999) survey. However, the traditional auction theory
stock deteriorates with time. Papachristos and Skourdoes not consider inventory because it is not an
(2003) generalize the work of Wee and consider a modelmportant issue for those products. Intermegpands
where the demand rate is a convex decreasing function abnline auction markets, where almost all products can be
the selling price and the backlogging rate is auctioned. Hence, our stutties to bridge the inventory
time-dependent function, which ensures that the rate ofmanagement and auction process.
backlogged demand increases as the waiting time to the
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Although the GBAis widely used in thenkarket, it  quantity. If the sum of the order quantity is equal to or
lacks a theoretical framework and the study on the GBAgreater thar, then all the retailers pay unit prigeto get

is rare. Chen etal. (2002) build a dynamic gamdel their order. Otherwise, the unit price gs Suppose
for t he GBA, based on retaileri faces theth markets with unit sale pric&, and
optimal strategy. They prove that the mechanism ishe demand is a random variable with PBF" . At the
incentive compatible for bidders under the IPV  end of the auction, the unsold products are perished with
(independent private values) assumption. Kauffman andsalvage 0. All information is common knowledge and the
Wang (2002a) conduct an experimental study of theetailers make their decision simultaneously. i.e., they
GBA. They analyze the changes inthe number of bidsace a statistic game.

for Mobshoplisted products over various periods. Based

on the empirical study of twelve GBA websites, 3. THE ORDER STRATEGY FOR THE

Kauffman and Wang (2002b) point out that because the RETAILERS

GBA is still an& concept, the websites must educate

consumers to achieve a critical mass. Anand and Arowhen no quanti ty di scount

(208) devise an analytical model to study the GBA.selling price isp. Then each retailer faces the situation as
They compare the posted pricing mechanism with the¢he newsboy model and the payoff for retaileis
GBA in different scenarios, e.g., demand uncertainty and™ +P . .

scale economies of production. On the other hand, th%usi xdF(x)+ niUi ndF( X ,n p The optimal order
inventory literature has paid little notice to the marketing L SsTp

trends (Arcelus et al., 2003). Chen et al. (2004b) consideguantity is n =F'*(—-) and the payoff is
a GBA model for a monopolistic manufacturer selling S

novel products in the uncertain market and link this newn’

pricing mechanism to the newsboy model. (S xdF( . When using the GBA, the wholesale price
0

.. .is related to the supe, of
They, however, all do not study the GBA mechanism Nt e wholesale price

the B2B market, which is a more prosper and profitable _ - -

segment. Kauffman and Wang (2002b) suggest that the P Hny+ )p,z * (.]HKn,l Nz TPy,
GBA websites oriented toward the B2B market should beyere H(x) = @, it xO0
better positioned for future growth. In the business g0, if x<O0

practice, Mobshop changed itsaségic direction from  Hence the payoff for retailéris
the B2C to the B2B market (Clark 2001) which is more n +P
profitable. Accoding to Anand and Aron (2003), in the US; xdR( 3+ U5 ndR( XT (K- o0 ) Lp

B2B market, the GBA has been employed to sell diverse ~ ° M

goods and services, such as, furniture, commercial print, +(1 H(m+n1 )) p)

computer hardware, software, telecommunications & When the two retailers cooperate, their optimal strategy
connectivity, electricity and gas, computer equipment, is to maximize the whole profit of both retailers, i.e.,
office supplies and vehicles, vegetables and company ny +D ny

travel. To the best of our knowledge, our paper is the first T:’;IX(LSL xdi( X+ U5 p di( ¥+ US, xdR (%)

in academia to study the GBA in the B2Bmarket. Our v 0 i 0

effort is toregard the GBA as a useful and resultful ++6352nz dB ()T (N + m)(H a+ A1 )l ,p
coordination strategy in a two echelon supply chain in n,
order to make a more effective and efficient decision in +(1 H(n +n,T1)p,)

the B2B eMarket environment.

] ] ) . This problem can be solved in two steps:
The resbof this paper is organized as follows. In section Step I]
2, we build the model with one supplier and 2 retailers.gojyve two nonlinear programming problems
Section 3 deduces the optimal order strategy for thesyogramming |
ree ai | er s. I n Secti on 4,

m +b ny
discount strategy. In section 5, we summarize the paper ~ max (5, xdE( X+ (5, n di( ¥+ U5, xdR,(x)
and describe the future research directions. Ml 0 n 0 (1)
+b
+ U5, d ()T (0 +1nz)p
2. MODEL DESCRIPTION 0 1o e
Suppose two retailers, which will cooperate during the QﬂlfnZ Ol
ordering decision process, order products from the same s.t. (n O0
supplier and each retailer faces independent markets. H:12 o0

First, the supplier will set the price curva, (p2, 1),
where p1>p,. Then the retailers will bid their order
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Programming I
+b

max 8, xdE( X+ (8, p dF( ¥+ US, xdF (x)
NN, o mn 0

+ D
+ B dR(X)T (N +ny) py
n
Ll;rrnl-ltn2<l
ST. Un, 00
th, 60

[Step 1]

Comparing the value of the objective function (1) and (2),

the larger one is the optimal solution.

)

Y +D n
(B (34 0By 1 OF( 3+ U5; x0Fs 0

n 0
+,D * - * *
+ USn, dR, ()T (N +n3)p,)
17)

Y +b n
= U8, XOR( ¥+ By 1 OF( 3+ U8, x0 (0

+ Db
+US;n dR()T (0 + B)( H p+mpT 1) p

n,

(L H( +nyT1)p)
Therefore, it canddeduced that ny(, i)

Using this method and based on the following theorems,

n + b n,
we can get the retaile :argmax(l-BleE())J'LSlqu())J'(l)-SZXsz(X)

n,ny 0 n

+b
Theorem 11f n; +n , Ol , the optimal order quantity for + B dB()T (N +m)(H R+ AT )l ,p
n

2

retailer 1 isN; =n ;; and that for retailer 2 i}, =n ;. +(L H(n 4, T D) )
2

Proof: Because

N +b n, QED
(gﬁl xdi( X+ U5 ndi( ¥+ gﬁz xdF, (x)
n

Lemma 1 The equation group
+ By, RO)T (0 + m)(H R+ 47 )l 9 Vi,

noo ' ’ ’ ES AT Fi(n) =S,(1T F(ny))
+(1 H(ny+n,T1)py) has one and only one solutian, (2).

o D n, Proof: The existence of the solution is clear. Now, we
O( B, xdE( X+ U5, R dR( X+ (S, xdR () will prove the uniguenesd the solution. Suppose there
0 n 0

are two pairs of solutions (z, z2), (z°z ).

+D =z = 1z,=T1¢ ] ‘
+ 0B,y AR O0)T (my 1) P pecausen 1z, 72tz =l L Al =16 2a)
n, hence E(z)TF.(3))F.(%)T Fy(2,))<0.
we can get that Since
ma((, XdE( $+ U5, 0 dF( 3+ U5, XIF, () SOTRA) =80 Folz).
1Nz 0 n 0 S(1TF(3)) =S,(T F,(2)),

+ (80 dB(JT (N + n)(H R+ gi )i p e can deduce that o
"o S(H 2)TF(2))=S,( B( 9 TF,(2))
+(1 H(np+ny T1))py)) which contrasts to

. m *D ny (F(z)TFi(2))( B A TF,(2))<0Q.ED.
Omﬁf(éﬁl xdi( X+ rtﬁl n dir( 3+ OUSz xdF, (x) Suppose

+ ; 4 +D z,
+ By, AR, (9T (ny +1,)py) 1= (0B xR 3 By 2R3+ (8, xR0

N

+D
+ 5,2 di(X)T Ip,

2

= gﬁlxdg( Y+ (5, n di( x+ c%BZXsz(X)
M

2 = (0B X ¥+ 0, 5 ¥+ U5, xR (0

1

+D
+ l:JSz n dB(X)T (N +Nny)pP,)

Ny

* * =z +b * * *
since n +n , Ol , hence +US,n, dE())T (M, +nz)py

n,
Theorem 2If n +n,<land ; >, , the o
quantity for tow retailers is N; =z ; N, =z,
respectively. Otherwise, the optimal solution is
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N, =n;; N,=n,

(1) +D 0]
©=( BixdR( 3+ Bn() di (3+ U5 xdR( X
0

Proof: If n; +n, <I|.Using KT condition, the optimal m () 0
solution for Programming | is {zz,) and the objective " D dE( T |
valueis ;, . The optimal sol uti nz%%@() 2 (DT (PP,

(n, b)) and the objective value is, Therefore, we can

deduce the result directly. Lemma 2 For any givenp, optimal [(p)  1(p 2)O

Q.E.D Proof: If | <I(py)

Based on the above theorems,the optimal order quantity=ase 1:iflQn, +n,, the sold quantity isy +n, and
for retailer iN;, can be calculated with the following e Pricé is p. The s uppl iprofit is

algorithm. (N po+n 5 R)(P2TC)<I " (P, )(RTC).

[Step 1] ) Case 2: iy +n, <l <I(p,), the sold quantity is and
Comparing ni +n;*with l, if n; +n;, OI, the i)ptin:al thesuppl i er fpic) < (p)pTc).
retailer 1isN; =n,; and that for retailer 2 iN,=n,. Hence set < I(p,) is not optimal for the supplier.
Otherwise, we will begin the step II. Q.E.D
[Step 1] If 1 >I(py), theretailerid s or der n andthe

Comparing "y Wity If nypth o <landy > v s yppiier gc)(d +ny). Whenl =(py), the

optimal solution iN, =z,; N, =z, . Otherwise, the g ppl proft is (p,Tc)l=p jc)(p,) .Let

optimal solution isN; =ny; N;=n; p,=argmaxp, 7 o)l(P,) Then. the s u

P2
4. THE SUPPLIERGS OPTI M profitis (p,1c)l(p)
STRATEGY

We use a Stackelberg game framework to study th&neorem 3ifI=1(p,) and *(pZT Ol(p 2)) >ny +ny, the
supplier ds s tantitytdiscguntis dfitred,n optimal price curve isp p ;l); else, trading price will
the supplierdsp uTnhietn s etlhlekeepp.i.e the supplier should not use GBA, i.e., do not
profitis (pic)(r +n}).When using GBA, with price  Offer any discount.

curve Q, suppose theretaildrs opt i mal
according the former section (), the payoff of the
supplier is

(HIN; @@ N( @ )l p+(1 H(N, Q@) N,(Q)T 1) 5. CONCLUSIONS AND FUTURE RESEARCH
PrT (N (Q+N2(Q))

get more profit, i.e., it is a Pareto improvement.

In this paper, we employ the grebpying auction as a

The supplier will determine the discount prigg and  SPecial pricing mechanism and study the supplier a

Ehploying the GBA, all the supplier and retailers will

o]

discount quantity threshold retail ersé discount stratec

e-Market. After building up the model framework, we

Assumption 1Suppose if ordeN and N will bringthe 0Pt i mi z e the retailerso
order strategy. Then, from the perspective of the supplier,

the optimal discount strategy is also studied. We
conclude that with the GBA, all members of a supply

retailer the same expected profit aNgkN,, the retailer

will choose N, because more order quantity implies a

higher consumer satisfaction. Liade ' !
chain will improve their profits.

The supplier will determine the discount priocg and

discount quantity threshold In our model we assume that the retailers are cooperative
Let we define with each other during the ordering decision. However, if

they make the dedtn completely independently, it is

. :nt};lxdlg( X+ nf’sz xdiB( ¥, another story. Hence, it is interesting and meaningful to
0 0

study such a case.

an, () + () =1

ny(1) and n(l) s.t. U Another important area for th&ture research is to

for any givenp, suppose the discount threshold (j®) practical and helpful for the decisiomaking of the
s.tl(p)> n; +n, and supplier.
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ABSTRACT
Collaborative Commerce {Commerce) is the name given to commercial relationships carried out over a collaborative
framework toi nt egr at e enterprisesbbusiness processes, s h e

enterprise boundaries. This is a business strategy that leverages the extensive reach of the-lttermetr: places
emphasis on supply chain involvement where members of the supply chain work together to design, build, market and
deploy products and services. Collaborative commerce is the next generationrofiterce framework.-gisticsis

the mechanism of automating the logistics processes and providing an integrateee s ulfillment and supply

chain management service to the players of logistics processes. This paper attempts &m desigrated framework

for an Elogistics model that it can be effectively employed fe€@mmerce.

Keywords:Collaborative Commerce,-Eogistics

1. INTRODUCTION Managing supplychain, (b) Leveraging technology,
and (c) Adapting business models to current market
Collaborative Commerce (Commerce) is the name environment. There are six critical factors identified for
given to commercial relationships carried out over a any organizéon to successfully evolve from- E
coll aborative framewor kcommerceto @ommerce [4]. These factors are:

business processes, share customer relationships and

manage knowledge across enterprise boundaries. The 1. Desire and capacity for fundamehthange
ultimate aims of €ommerce initiatives are to 2. Internal capabilities for collaboration
maximize return on intellectuatapital investment, 3. Tolerance for managed risk

business agility and the quality of the customer 4. Organizational agility

experience. @ommerce is a business strategy that 5. Effective implementation

leverages the extensive reach of the Internet. C 6. Disciplined approach to performance
Commerce places emphasis on supply chain measurement

involvement where members of the supply chain work

together to design, build, market and ldgmproducts Today, collaboration is the key factor enabling
and services. This helps to accelerate the business pace, companies to transcend traditional constraints and
creates barriers to entry im particular industry, it perform competitively in a dynamic, increasingly

enhances customer loyalty, and enables new business complex business environment [3].

models. It is far more crucial than basic B2B e

commerce that is designemdonstruct a virtual link for 2. NEXT GENERATION E -COMMERCE

a predefined community of trading partners to buy or

sell goods and services. Even after the fall of the Collaborative commerce is the next generation of E
dot.com era, corporate strategies and venture capitalists commerceframework. Ecommerce is different in the
are embracing LCommerce as the next generation.ofe sense that it primarily deals with transaction involving

commerce and an evolution of the traditionabpy order placement, fulfilment, and payment delivery

chain process [1]. whereas @&ommerce provides dynamic, wehabled
exchange of intellectual capital within enterprise and

There are major driving forces that led the trading partners to optimize product development, supply

development of commerce. They include expansion  chain operations, and manufacturing processes [5].
of global communications, cost efficiency and )
economies of scales, customer anticipations of cheaper The Figurel above represen how GCommerce
and better products along with faster delivery and fast ~ brings people together to make real time decisions
access to information, higipeed communication across orgamational boundaries. It also unites the
networks. Additionally, some of the driving forces €nterprise in a single secure environment.
incorporate high-speed communication networks,
affordability of business applications, quick 2.1 Stags of GCommerce Evolution
deployment, and standardization of technology [2].

With the birth of the Internet, companies started to do

The three ingredients for effective@mmerce are (a) commerce on line with storefront models, from there,
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companies started to use the Internet to help make their
internal processes better so that they can provide better
products and customer service and increase profits by
lowering transation cost using Internet technologies like
EDI. The next evolution was the use of the Internet by
companies to connect to their suppliers. This allowed for
lower inventory cost, better customer servicgetting

the product there at the right time, and increase in
efficiency and productity from both ends [6].

2.2 Enablement of Mult-Dimensional Collaboration

Web services allow organizations to participate in
multi-dimensional collaboration where organizations
can collaborate with several partners at a time. This
increases inteenterprise processes and subigin
velocity. Gcommerce is vital in streamlining business
process and bringing cost efficiencies and revenue
potential for
Web services integration among business processes is
faster and better [7].

2.3 How Web Services Redefine {Commerce?

So far, we are in a very early stage in the evolution of
web business. We have been able to overcome the issue
of the standardization of enterprise application
programming interfacesaround the web, and have
managed to undertake tremendous busiteebsisiness
exchange transactions over the web, albeit with high
integration costs. Web Services promise to
revolutionize this process.

Web Service
Enabled
C-Commerce
> Web Integrated
C-Commerce
Web Enabled

C-Commerce

siralegically
integrated among
processes

multi-dimensianal
products/services &
boundless
single e-enabled Integration
process
Figure 2
In the figure above, we can see the three stages of ¢

commerce, from bottorteft to topright:

First stage of GCommerce - web enabled -c
commerce, a one dimensignakingle esnabled
business process that allows certain internal data to be
visible to external trading partners, and vice versa.
Typically, this meant implementing a web presentation
of the data, andllowing partners access to it. This is a
limited form of ecommerce, with very limited value,
saving only labor cost. Typical applications would be
displaying demand for production materials, showing
sales forecasts to suppliers, or presenting bills
electronically.

Second stage of €ommerce - B2B exchanges in
markets such as steel, auto parts, chemicals or airline
equipment. Buyers, sellers and suppliers are integrated

through a web portal. In this stage, each enterprise can
reconfigure its supply chain through the marketplace to
leverage aggregated buying power and eliminate
brokerage fees and middlemen.

The first two stages of -Commerce have never
reached the critical mass required for mass adoption by
all industries, because of the cost of intéigra

Third stage of GCommerce- will be built on Web
Service as a core integration engine to deliver seamless
process integration, seamless customer satisfaction
integration and seamless product design integration. It
is a plug and play sort of-Commerce rather thaa
hardwired, integration driven effort. A new study by
strategy consultants Roland Berger pregié@n in depth
look and guide for the current development of business
to-business (B2BE-Commerce in the consumer goods
industry. Last year both manufacturers and retailers

t oday 6 =ofor g abegan toinvest heavily in B2B initiatives such as the

GlobalNetXchange and Transora. For leading industry
CEOs and senior executives the key question is how
will Internet exchanges affect relationships witteith
retail customers. Customer relationship management
and supply chain processes are, for many consumer
goods companiespajor sources of differentiation and
competitive advantage [8].

3. LATEST GENERATION OF SUPPLY CHAIN
MANAGEMENT

The latest generation of supply chain management is
Web-Centric. It is characterized by the marriage of the
Internet and the supply chain and has resulted in the
birth of electronic business -beisiness) applications.
These Internet enabled,-basiness applications have
Internet integrated all branches of the supply chain and
emerged as the most cost effective means of supply
chain operation [9]. -Business applications -(e
procurement, e-commerce, and e-cdlaboration
applications) change the supply chain from a linear,
rigid chain into a dynamic chain based on an
information hub called an ERP (Enterprise Resource
Planner), ashown in Figure 3 below.

The Spoke and Wheel
Chain

InterneEnabled Supply
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4 '
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Figure 3
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When it comes to logistics, the challenge has always
been how to deliver products to customers as quickly
and safely as possible. Logistics is concerned with the
flow of materials in the supply chain, from source
through the industrial process to the customer, and then
on to reuse, recycle, or disposal. By coordinating all
resources, logistics have to ensure that service level
agreemats with customers are honored. Efficient
logistics can result in cost savings, which can be passed
on to the customer, often resulting in increased business
[10].

4. E-LOGISTICS

E-logistics is the mechanism of automating the logistics
processes and providing an integrated,-temtd
fulfillment and supply chain management service to the
players of logistics processes. Those logistics processes
that are automated bylegistics provide supply chain
visibility and can be gt of existing e€ommerce or
workflow systems in an enterprise [13] [14] [16] [18].

The typical dogistics processes include Request For
Quotes (RFQ), Shipping, and Tracking. As shown in
the following diagram, -ogistics interacts with the
business process manager in agoremerce server
such as B2B (business to business) or B2C (business to
consumer) server, as shown in the Figure 4..

- UPE Server
- FedEx Server
Back . End - Airhorne Server
/ s \
/ " \
‘ RF(Q Process ‘ ‘ Shipping Process ‘ ‘ Tracking ‘
[
E-Logistics Process
Update PO Update FO Update PO

Business Process Manager

Figure 4

The business process manager invokes the RFQ process
to get the basic services such as obtaining the quotes in
an elogistics process. Whenever a response is obtained,
the purchase order (PO) will be updated. The shipping
process is also invoked by the business process
manager and will update the corresponding PO upon

completion. Along with the shipment of goods, a
tracking number will be given to the customer and that
tracking number will be bound to the PO number in the
processing eommerce system. Cosners can track
their shipment with the help of that number. The
interaction diagranof e-logistics and business process
manager shown above represents the-tggél view of
ELPIF.

5. CONCLUSION

Because the Internet extends around the world, it offers
the perfectinformation sharing channel for logistics.
With it, customers can buy and pay for materials, direct
their delivery, and trace an order every step of the way.
Organiations realize that a strong supporting logistics

or electronic logistics {egistics) function is an
important  organizational offering from both the
commercial and consumer perspective. The

implications of dogistics models and practices cover
the forward and reverse logistics functions of
organizations. They also have direct and profound
impact fom an environmental perspective. This paper
tries to come out with a framework to implement C
commerce with the active help ofl&gistics.
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ABSTRACT

Internet services in distributive organization are normally built on an open network environment. In the environment
internet service prasioning cannot be expected executing in a single close organization [1]. Identity management in
crossorganization becomes an issue for handling Internet service and distributive business process.

The #i den targanyzation welnservice dssdsfined as global identity rather than private identity from client.
Global identity searching table that registers all related service organization is the normal way we used tou@h Thr
global identity searching table the target service organization can be looked up directly. For some business program,
however, global identity is not necessary registered in specific service organization, e.g. IMSI (indé¢iiatde
Subscriber Identification) registration in NP (Number Portability) Serd@cefpr instance. In NP Service each IMSI

can be reassigned to different mobile service provider if the IMSI appdyrerassignment.

In the example about IMSI in NP service mentioned above, if there is an internet service will be executed according to
identity management with IMSI, then it will be a challengdina the organization for available IMSI in very short
response time. To dynamically-assign a IMSI in different mobile service provider, the traditional global identity
searching table will not be practical due to frequentiyhgiray the registration of IMSI in different service provider.

To give an intelligent searching model for crosganization global identity management is a better way than a static
global identity searching table managementieb service. In this article the XCS (eXtended Classifier System)
classifier system [4] will be proposed as the kernel system. With the characteristics in machine learnirgs and rul
management, the XClsased intelligent seehing model can help to predict where the web service can find the global
identity in the open and cressganization environment.

Keywords Identity Management, Cro&3rganization Searching Model, Web Service, XCS Classifier System

1. INTRODUCTION organization is the major topic in the article.
The crossorganization web service allows a user to For achieving the objective, an X@&ased intelligent
seamlessly traverse different sites on different searching model for accessing crosganization global
organizations [1]. For any cressganization service in identity is proposed. Not only givee capability to find

Internet, global identity is not necessary found from first required global identity in dynamic service organization,
organization which detects service request from client. but also give apability in searching rules management,
I't i mplies that servi ce orlearningand GA based evolutionary operations.
if it will offers required global identity.

2. IDENTITY MANAGEMENT IN
In this field a lot of searching scheme under the CROSSORGANIZATION WEB SE RVICE
assumption of fixed network topology, such as
Microsoft TrustBridge [6], IBM Tivoli Federated Identity management in cressganization web service
Identity Authentication System and Secure Web Service is more complicated than in single orgaitnat

[7], etc.. Most of major applications for-aommerce or environment. The major problems are:
e-comnerce, identity management is developed as same
way in opening internet environment [1][9]. 1. The table schema for depicting global identity in

crossorganization is complicated.
For any changing in an opening crasganization web
environment, re-configuring of network topology, 2. The prediction for global identity in unknown
routing table will be overhead of adjusting global organization is not easy to perform.
identity distribution. Therefore, the design of an
intelligent searching mobdor getting right service
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Before answering the issues mentioned above, someb5.

fundamenal research should be performed in advanced.
2.1 CrossOrganization Web Service

Web service is the major communication mechanism in
e-commerce. Through web service, flexibility to

business partners, suppliers and customers is the major
inspiration for business operation. Some standards in

If right service organization cannot be found in time,
then exceptional handling will be enabled.

6. No further crossrganization searching action will
be required. Execute the application service with the
delivered global identity.

3.INTELLIGENT XCS MODEL

web service were taken. These standards normally solve XCS (eXtended Classifier Systemasvdeveloped from

the problems of finding, binding and accessing service.
The major standards in web service include UDDI
(Universal Description, Discovery and Integration),
WSDL (Web Service Definition Language) [8], SOAP
(Simple Object Access Protocol) [10], SAMLI[1 etc.

For providing efficient croserganization web service

LCS (Learning Classifier System) [4] and issued by
Stewart WWilson in 1995. Classifier System [12] is
the major research model for evolutionary computation
in artificial intelligence. It is an intelligent learning
mechanism with rules of expertise, messaging between
rules and parallel process. Except the capability derived
from LCS, XCS ws also derived from related ZCS

under the standards above, identity management is(Zeroth Level Classifier System) Research since 1994

necessarily implemented with intelligent way, not only
for its feasibility, but also for its flexility.

2.2 CrossOrganization Identity Management

The challenges to handle identity management in
crossorganization web service are:

1. Howto get global identity for required application
in acceptable response time?

2. How to define the relationship among service
organizations?

3. How to predict the address of service organization
that the required global identity belong to, especially the
required gl obal identity
organization?

In web service, normally the scenario of service
requested is defined as the following way:

1. A service requester is detected via client ID.
Identity management process is started. In the identity
management process, related identiycument will be
analyzed in t er ms of

privacy, authorization and transaction. The cache for

recent contacting would be @ated for raising access
performance.

2. If the global identity is analyzed through identity
management and first service organization is hit, a
service ticket will be generated and reply to the service
requester. Go to 6.

3. Else if the global identity is confirmed that NOT
belong to the first service organization, then the
searching of right service organization will her

4. If right service organization for required global
identity is found, then return the gkdbidentity back to
first service organization, go to 6.

[13][14] regarding to classifier system simplification.

By the characteristics of rules management, learning
capability and evolutionary GA capability, XCS model
is verysuitable for representing prediction function in
changeable environment as what we study in identity
management.

3.1 The XCS Interactive Environment

As a classifier system, the interaction between XCS and
environment was built on the information which can be
depicted as thbinary set way as below:

(3.

In equation (3.1),& () tindicates te detected binary

information in timing t, L indicates the length of
detected binary information. The action set for handling

the detected informatiort] () tcan be expressed as the
equation as below:

U { a, KK ,a,}eeé. (3.

u

In equation (3.25:1() indicates the system action for
handlingli () ib timing t. Furthermore, for eala() ,

the corresponded payqﬁ() will be generated. For
different condition, the detected () s handled by

onestep or multisteps action. The flag eop will be set
if 0 () it processd completely in mulisteps action.

The rp (Reinforcement Program) [18], which was
developed by Dorigo and Colombetti in 1998, will be
enabled by payoff and eop which is set by XCS for

handlingﬁ () hndU() . Figure 3l indicates the
interaction among XCS rule set, rp and Environment

with related; () ,0 () andJ() [4]:
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Figure 31: The Interaction among XCS Rule Set, rp
and Environment with relatqd() U () zincU()

3.2 XCS Definition and Information Structure

The basic information structure in XCS is derived from
normal classifier system which includes Condition,
Action and Prediction (State), as table depicted in
Figure 32:

Classifier
Action | Prediction(State
oj1]o]1]0]1

Condition

1]o0]#[1

Figure 32: The Basic Indrmation Structure in XCS

However, XCS is more powerful than the traditional

Over), p (Probability of Mutation)ddel (Deletion

Threhhol d), U(Expected Di f fe
Prediction), d,, (Threshold of Subsumption)P,
(Probability of Adopting

p, . q , and fI for initialize new XCS classifier,
Perr (Exploration Probability),d,, . (Threshold to

Cover all Conditions [M]), doGASubsumption (Boolean
Parameter If Offspring classifier will be tested when
subsumption) , doActionSetSubsumption(Boolean
Parameter If Action Set will be tested when
subsumption) that were defined in [4].

3.3 Generalization Hypothesis and System Behavior

Generalization Hypothesiswhich was developed by
Wilson, is one of the important system features in XCS
[4]. The objective of generalization hypothesis is
of fering of fipreci sepletel as
but nonr epeat ed functional
classifier set s Oiblengsosthat it b e
improves the access performance in traditional classifier
system. The Generalization was defined as below[20]

§ Generalization is viewed as the problem of finding
the smallest set of rules (the classifiers) which
completely and accurately represents the task that the
agent has solved.

However, generalization is not easy to implement.

classifier system. More system parameters for XCS pocqige generalization can be viewed as a

mechani sm including Predi

Cminimization-covering problem so that normally it was

f, the counting variable exp of using corresponded XCS (reated as an NP problem [24]. Actually generalization

classifier in each action, the timéamp ts for last GA

was not a novel model. There were some literatures

operation in action set, the size as of action set and the regarding to artificial intelligence was published for

Numerosity num whichsi used for counts the numbers
of micro classifiers under the appointed
macraclassifier.

For any XCS Classifier clthe attribtes can be
represented as
x,"{CAp f tsasChurhé ¢ 6 ( 3. 3
In addition, XCS is also derived from LCS. According
to LCS, the GA operation and learning mechanism in
XCS classifier [19] follow MDSE (Markov Decision
Support Environment) [20][21][22]. For NMDSE
(Non-Markov Decision Support Environment) [23],

some extended InternState registers were taken for
handlirg learning operation and system evolution.

The XCS system parameters regarding to learning

researching how to approach a definite generalization
model [23][16]. Of course, XCS is one of the major
models in generalization application [5].

With generalization, initialization process and XCS
algorithm RUN EXPERIMENT was defined in message
handling main loop [4].

According to the algorithm RUN EXPERIMENT, XCS
behavior can be depicted as the figur@ Shown as
below Figure 33.

However, for meeting the requirement of generalization,
it would make an issue: Hovan XCS handle new input

messageﬁ () tbut no right classifier can offer right
action?

For the issue mentioned above, 2 operations that can

capability includes N offer Afcoveringo capabil
(Learning Rate), U (Learning Coefficient), U, messag are [4]:

(-Pr ecision of u) . v ( P1. Exploration Actions are selected randomly.
Discount), d;,( GA Threshold), (P
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2. Exploitation always the most predictive action is
selected.

For any new classifiers generated via exploration
process, it will drive deletion actions for the weakest
classifiers in XCS population [P].

State

Population
[P]in
Classifier

System

Matching
Set [M] for
matching
rules

Reward
f

Reinforcement
Learning

Prediction
Array after
Action
Evaluation

Action Set
[A]-1 for
previous

actions

Genetic
Algorithm
Action

Action Set

[A] after
action

selection

F 3

Figure 33: The XCS System Behavior

4. XCSBASED INTELLIGENT SEARCHING
MODEL

In crossorganization internet environment, the first
service organization which detects the requirement from
client is not necessary the one which coffers right
global identity for further application process. For the
issue from global identity searching in
crossorganization wb service, XCS got the advantages
from its flexible searching rules management, searching
rules learning capability and selfevolutionary
mechanism via GA operations.

Therefore, both attributes C andafe the key factors to
express how to find right global identity for clients
service request within input message U The
information structure ofll is proposed as the data
structure shown as figure 4

Input Messagell
Requested| Time | Client | Organization
Event ID Stamp ID A
Figure 41: The Info. Structure of Input Message

Regarding to input messag"é in figure 41, the
subf i el d | BicCl iiemt t he

identity in crossrganization web service, sfibld
iOr gani zat i on ordadization fer findimge

gl obal identity (Of course
A0 is null, then more cl a
to handle the input message), the sukfi e | d fi
Stampo records the execut

for verifying if the service scenario is right or not, and
thesukf i el d iRéqueéDoed albv dre
rely on the requirement of application. For example, in
NP telecommunication service, the requested Event ID
could be,fiLégccess Voice M
Messageo, ATurn on servic
may be required to execute crosganization web
service in m commerce environment.

Following the pmciple of XCS operation, the input
messageU will be handled by XCS main loop RUN
EXPERIMENT ()[4].

On the other hand, regarding to the condition C in
proposed XCS classifier, it cabe represented as
information in figure 42:

Condition C in XCS ClassifierX,,

Condition | Client | Organization| P_Next
Operator| ID X Condition
Figure 42: The Information Structure of Condition C in
XCS Classifier

In condition C of XCS classifieiX, , the suHield
iCondition

Operatoro ca
operators ANOTO, AORO,
integrated with more conditions in sii e | d xt
Conditionbiel dhefiCbubént
identity detected from client. The subfield
iOr ganii on X0 is the pr e
Thesubf i el d AP _Next Conditic
links to the possible next conditions in the other XCS
classifier.

> S
o>

Also, the action A can be represented as information in
figure 43:

Action A in XCS Classifier X

Action | Action | Organization| P_Next
State | Type X Action
Figure 43: The Information Structure of Condition C in

XCS Classifier

In action A of XCS classifierX, ,thesubf i el d ¢

cl ’

Stated can be enumer ated a
ilnval i do, il n -fAicdli d nfoA c teit ¢
can be enumer ated as ns

etc., that will rely on the given application service
requirement. The stbi el ganiiDat i on
predicted target organization. The $ub e | d
Actiono i s the pointer

il

i nde Kecessary.
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After defining the input messaﬁb , information
structure for condition C and action A in XCS classifier

Xy, the relationship of input message and macro |
view of XCS performance system is looked as the figure
4-4:
Input Messagefl
Condition Action The Other
C inC|1 Ain (;l1 XCS Attributes

The Other
XCS Attributes

Action
Ainc|,

Condition
Cincl

Figure 44: The Input Messagé’l Handling by
XCS-Based Intelligent Searching Model

Of course, there are more attributes that can be taken for
define global identity such asthe personal information

as name, sex, liiday, phone number, address, birth

place, blood type, etc.. However, the additional personal
atiributes can be fed back with the returned global

identity from the service organization.

5. CONCLUSION

The characteristics of intelligent XCS which offers
multi-rules management and GA operation are the
foundation of opening environment application. It is
why the XCS is proposed for improving identit
management in crossganization web service. Also,
the dynamic operation requirent, which cannot be
carried out with static global identity searching table, is
fulfilled in crossorganization web service.

More crossorganization web services, such as
knowledge management, case study-business, CRM

(Customer Relationship Management)] e ar n i n gportability i A

etc., can be implemented with X®8sed intelligent

traditional classifier system. Such kind of information
representation, which is taken for all XCS system
parameters, can follow the syntax analysis and semantic
analysis executed in compiler or interpreter for program
anguage. To fAr ai s e@Sbaskde i
intelligent model will be beneficial to decode the high
layer information representation in crasganization
web service.

2. Through the generalization hypothesis, the
classifiers allocated in XCS can be Ainor ma
di stributedd. No repeated
the same XCS. Covering procedure and related GA
operation will be executed more efficiently. For
improving performance and capability developed in
LCS (Learning Classifier System), ZCS (Zeroth lleve
Classifier System) and traditional CS (Classifier
System), more than 25 parameters will be handled in the
system. Without experimné, potential risk and system
shortage cannot be found easily. Therefore, more
experiments on dynamic classifier research and
simulation should be run as more as possible.

3. For landling higher layer of input message, the
neural network can be taken for defining higher level
weighted function and neural activation function. With

the capability of rules management, learning and GA
operation, the XCS can be evolved more efficiently.
More application carbe developed via this business

cooperation.

In the article, XCS was taken for intensifying the
identity management in cressganization web service.
The research of innovative artificial intelligent model,
such as XCS, is expanded very fast. New theories and
methodologies are continually developed. The strength
to integrate research with web service and artificial
intelligent mechanism, via innation and considerate
analysis, will be the point.
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Assessment of Serge Quality of Logistics Center in Chain Stores
Based on Fuzzy Logic and TOPSIS
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ABSTRACT

In this paper, basedn analysis of impact factors for service quality of logistics center in chains stores, a set of
assessment indexes are proposed. Then, on the basis of this set of assessment indexes, two appraisal models are p
forth: oneis model based on TOPSIS, the other is fuzzy comprehensive assessment model. The experimental results

demonstrate that the two novel methods are effective and feasible.

Keywords Service quality, logistics center, assessment, ISM, fuzzy logic, TOPSIS

1. INTRODUCTION

If a chain store that wants to success constantly and

a chain store perfectly.

Thereare so many impact factors for service level of a

keeps enhancing core competence, it is necessary tologistics center that there are difficulties in selecting the

obtain and possess mighty competition $od@ffective
logistics management is the key process for the
sustainable developmenf ahain stores. For managers
usually want to get logistics competition superiority, it
is significat to carry out and reinforce logistics
management in chain stores. There are commonly seven
individual functions in the logistics management of
chain store: order, transport, inventory, packaging,
warehousing, delivery, processing. And those functions
act and impact themselves one another. It is well known
that chain management aims at reducing the operation
costs, higkefficiency operation and scabeonomy. The
accomplishment of these objectives relied on the
effective operation ofogistics center. The pursuit for
the objectives makes the management of chain stores
more complex than that of traditional retail stores. So, it
is important for researchers to pay attention to the
operation of the logistics center in chain stores.

Service is the core function of the logistics center. In
essence, only when free rein is given to the service
function, the scale benefits may be reached fully. Thus,
it is useful to study the service quality of logisticenter.
Whether the service quality can be accepted or notis
due to customs, and whet they satisfy or notis the
ultimate standard to evaluate the service level of the
logistics center in a chain store. Satisfactory loyal
customs construct the important parts of the core
competence and source of benefits of a company. A
scientific service quality approach is helpful to get
accuracy data, information and the decision foundation
and give advices on ol to take some countermeasures
to enhance service quality. Thus, we think that it is

assessment indexes and decide the weights of them. As
an effective system analysis tool, ISM (interpretive
structural modeling) can help us grasp the chief factors
and construct the hierarchy of assessment indexes. After
expert survey and consulting, a set of assessment
indexes of service quality of logistics center is put
forward by using ISM and the corresponding hierarchy
structure is set up here. Thus, the assesspreblem
becomes a multiple criterion decisioraking problem

in nature. So, what wehould do is to establish
appraisal model suing multiple attribute
decisionmaking theory. In the work here, we provide
two comprehensive appraisal models: one is model
based on TOPSIS, the other is fuzzy comprehensive
assessment model.

2 .ASSESSMENT INDEXS OF SERVICE
QUALITY IN LOGISTICS CENT ER

It is dispensable for carry out service quality assessment
of logistics center using a scientific appraisal system in
order to identify and analyze all the relative impact
factors of it and give a corresponding assessment result.
Here we propose a set of assessment indexes according
to ISM on the basis of comprehensive considering such
impact factors as feasibility, economy, hierarchy, time,
consistency et al. The steps of ISM are as follows:

(1) All experts and analysts discuss and select the
elements in the system and establish an adjacent matrix.
(2) Set up reachabilityatrix.

(3) Carry outthe further study and reasoning on the
reachability matrix.

(4) Conduct the region division and hierarchy division.

significant to set up a set of assessment indexes of (5) Acquire the reduced reachability matrix.

service quality of logistics center and propose a
comprehensive appraisal model respectively, which can
help us monitor and analyze the operation state and
reveal weaknesses of logistics center and give advices
on planning and improving of logistics management in

(6) Gain the reachability matrix with minimuetdges.

(7) Draw a hierarchy directed graph.

(8) Make the further analysis and discussion on the
studied system.
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After the steps abovementioned, we gain a set of
assessment indexes of the service performahce
logistics center, which consists of six dimensions: 1)
commodity availability, 2) scale economy; 3)
information; 4) date of delivery; 5) aftsale service; 6)
security. Moreover, each index can be further divided
into other subndexes. Thus, a hierarchy of assagsi
service quality of a logistics center is constructed.

The corresponding indexes are listed as follows:

U=0.U,U U, U;Ug} (1)
U, = U, U5} (2)
U, =0 51Uy, Uy, Uy} 3)
Ug =8 31, Ug, Uy, Uy} (4)
U, =0 41U, U 5 )
Ug =0 4, Ug} (6)
Ug = .U} (7)

Where U is the set of assessment indexes for service
quality of a logistics center,U, is commodity
availability, U, is scale economyl ;is information,
U,is date of delivery,U.is aftersale service and
U,is security. U, is commodity amount,U,, is
commodity vaiety, U, is commodity quality. U,, is

the total value of commodity deliveredy,, is the total
delivery cost, U,, is cost ratio, U,, is thecost of
quick response. Uy, is information convenience,
U, is information timeliness,U,, is information
accuracy, Uy, is initiative in information releasing.
u,, is stableness in delivery timely,,is the ability
of quick delivery, U,,is the capability in redieg lead
time of delivery. U, is returnability and Ug, is
treatment speed of customer complaintg,is goods

safety andUy, is personal safety.

3. APPRAISAL MODEL USING TOPSIS

TOPSIS (Technique for order preference by similarity
to ideal solution) is a simple and feasible decision
method. By introducing ideal solution and negative
ideal solution, the method is capable of reflecting the
multiple attributions of thing to be appraised and its
corresponding appraisal result is consistent with reality.

3.1 Determine the Weights of Assessment lexes
Using AHP

The steps of determining the weights of assessment
indexes using AHP are as follows:

Step 1. Construct comparison matrixes

Supposing that there are two s&d§n),V (m) .U is

assessment itemetswhich contents elements,V is
assessment indexes set which contenelements. On

the basis of analysis of the relationship amongthe
elements in the seVY, we can get the hierarchic
relationship of these assessment indexes. As for the
indexes in a hierarchy, we can strnct the judgment
matrixes in each hierarchy according to the criterion
they belong to. Here we assume that the judgment

matrix is B, B=0,), where b, denotes the

relative importance degree via pairwise comparison
between indexand indeX.

Step 2. Computation of weights of assessment indexes
and testing consistency

As to each index judgment matrl2, characteristic
root method is used to calculate weight vector uade
single criterion. Then, carry out consistency testing and
stochastic consistency testing of the judgment matrix. If

the consistency testing valu€l and stochastic

consistency testing valu€R are all less than 0.1, the
judgment matrix is satisfied with the consistency
condition, and the weights of indexes are reliable.
Otherwise, adjust the judgment matrix and calculate
weight vector again.

Step 3. Computation of weights of assessment indexes
to the overall objective

On the basis of weight vectors in each hierarchy, by
further computation we can get the comprehensive
weights of each index with the overalbjective.

3.2 Normalization of the Values of Assessment
Indexes

According to the evaluation value mklements in the
assessment item ddt we can construct decision matrix
A. In spite of the index is profitable type, cost type or
range type, it should be transformed into profitable
index at first. Thus, we have:

@ X L %0
0(21 X22 L X2m6’

A: 2 ~ 8
OM M M M © ®
O’a<n1 Xn2 L Xnm%

Where X; is the appraisal valuef theith

assessment item with respect to jthendex.
Normalize decision matriR, we can acquire the

normalized decision matrix Z Z=t;) ,
i=1,2,Ln j=1,2,Lm,

wherez; = X; /(X Xijz)%.
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3.3 Construct Normalized Matrix

Utilize the weight vector and the normalized decision
matrixZ , we have the weighted normalized decision
matrix V as follows:

8{11 12 t Vlm 9

0721 22 V2m 6’
V=ZW=¢ = 9

M M MM ¢ ®)

?’nl Vn2 L Vnm%

WhereW is the comprehensive weight . matrix of tha
indexes by using AHP.

3.4 Decide the Ideal Points for Each Index

According to the weighted normalized decision
matrixV , we can determine the positive ideal points
and negative ideal points for each index. If inflexthe
profitable index, we assume:

vi =max{y; =1,L, i jinJ

ju 3

(10)
1)

T — H -
Vi =min{y, ‘I =1L n}
Where V/is the positive ideal solution anif; is the

negative ideal solution.
If index j belongs to cost type, we have:

vi =min{y, i =1,L, n} N J

V| v J

Where V;,V} have the same definition as in the
formulae (10), (11)

12)

= max{y, ‘i =1L n} (13)

3.5 Calculate the Distance to Ideal Points

Calculate the distance to the positive and negative ideal

points of eachitem in the assessment item $&tand
the corresponding formulae are as follows:

m

S = IX (v T V) i=12L n. (14)
j=1

S = {xm (v, Tv)) i=1,2L n. (15)
=1

Where S.+ is the distance to positive ideal point and

1
assessment item.

3.6 Calculate the Relative Access Degree

Calculate the relative access degree to the ideal points

of each item in the assessment itemseind sequence
the elements itJ. We have:

S' is the distance to negative ideal point of each

S ,
C=—— i=1,2L n.
S+ + SII
Where C;is the relative access degree to the ideal
points of eaclassessment item. According to value

of C,, we can sequence all items to be assessed. The

(16)

higher Ciis, the better the item is.

4. APPRAISAL MODEL BASED ON FUZZY
LOGIC

In thework here, we also formulate the appraisal of the
service quality of a logistics center as a fuzzy MADM
(multiple attributes decisiemaking) problem. We use
fuzzy comprehensive assessment to achieve the final
ranking scores of the service quality of Kigis center.
Fuzzy comprehensive assessment for a -ayér
system igo carry out comprehensive appraisal from the
lowest layer to the uppermost layer step by step until
the final assessment results in the uppermost layer is
acquired. In the workhere, what we should deal with is

a threelayer system, the corresponding formulae are as
follows:

o, 0R U
u
Y (17)

vCv

S=Wo R W&ZORZ
%L

UY n ORn U)
Wheroe A i s mat r or)Wisphe ovdight t
vector, andSis the vector of the final assessment result.

As to the assessment in the second layer, the
computation formula is:
m
R=X v, R, (18)

i=1
Where R is the assessment score of the factor
U, (i=1, nd ,inthé hierarchyJ, and ¥ ;is the
weight of the factorU; under the criteriond, , m is
the number offactors U, belongs toU,;, R;is the

membership vector for the factaf;, which can be

gained by experts judgment and statistical method, and
0o atris praduct operator.

n
S=EWoR =% R=S( 5 L,S, ) (19
i=1
Where Sis the appraisakcore of service quality of a
logistics center, andV, is the weight of the factor
U, belongs t&J , R is the assessment score of the

factor U;i n t he O conids | amatrr

operator ananis the number of assessment degrees.
if S =max(S,,S.LS ), then the service
quality of the logistics center belongs to the degree
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Namely, according to magnitude &f we can make
conclusions about the service quality of a logistics
center. By using maximum membership principle, we
can decide which grade a logistics center belongs to and
sequence them qutitatively.

In this appraisal model, the weights of assessment
indexes can be determined by using AHP as
abovementioned.

5. APPLICATION

Based on the analygisocess and assessment models
abovementioned, we develop a computation procedure
for the two models proposed above. Then, we apply this
procedure to actual service quality assessment of
logistics centers, and the corresponding results are
shown in Table 1. The experimental resdignonstrate

that the assessment conclusion is reliable and is
consistent with actual state, and it should be noted that
the two models proposed here is feasible and have high
precision and their computation resudt® identical
each other.

Table 1. Appraisal score for service quality of logistics center
No. Logistics Model using fuzzy logic Model using TOPSIS
center Score Sequence Score Sequence
1 Trust mat (0.21, 0.52, 0.13, 0.14) 1 0.742 1
2 Honggqi (0.17, 0.20, 0.47, 0.16) 2 0.657 2
3 Huhui (0.10, 0.23, 0.44, 0.23) 3 0.601 3
4 Shuangyang (0.05, 0.19, 0.34, 0.42) 4 0.476 4

6. CONCLUSIONS

It is significant to appraise service quality of a logistics
center occasionally, determine assessment indexes and
their corresponding weights and get comprehensive
evaluation score are indispensable. In this paper, a set
of assessment indexes are proposed by using Thigh,

two appraisal models are put forth: one is model based
on TOPSIS, the other is fuzzy comprehensive
assessment model. In the two models, the weight of
each index is decided by using AHP. The experimental
results demonstrate that the two novelhods are
effective and feasible.
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ABSTRACT

We consider a supply chain with a single manufactselling a single product through two competing retailers. The
manufacturer sets the wholesale price, and the retailers set the retail margin, simultaneously. The demand information
among the members is asymmetric. Thenn@intribution of this paper is extended the results of [5] with two
competing retailers under asymmetric demand information. We consider six cases with the manufacturer or the retailers
whether owning the informaticor not, and analyze these six cases in turn solve for a Bayesian equilibrium. Some
results are obtained finally.

Keywords supply chain, Channels of distribution, game theory.

1. INTRODUCTION We assume a linear demand function,
New market information technique, such as internet g =a Tbp, +dp 2
developing, B2C electronic commerce application and o e :
POS (point of sale) technique etc., making retailer can (i 12,11),0 d b)

obtain the demand information of the end customers

easily. But manufacturers have long been able tdVherep isthe price andjis the quantity demanded of

purchase similar information from the information the retailes.

consults company or by conducting marketing research

themselves. We also assumeonstant average cost of production, and
cost of distribution, which are normalized to zero without

We consider a supply chain with a single manufacturedoss of generality. All  decisionmakers are

selling its single product through two rapeting retailers. profit-maximizers and assumed to be nisdutral.

The main purpose and contribution of this paper is

extended the results of [5] with two competing retailersT h e profit functions of

under asymmetric demdrinformation. We examine this  retaileri ( °;) are derived by multiplying respective

phenomenon through a game of asymmetric informationmargins by quantity sold. They are, respectively
played among a manufacturer and two competing

retailers. 2

Y=Xw@rt bp+dp,)
We denotea as the market scale (i.e., the maximum i=1
possible market demand) and assume that there is T R
uncertainty oven. Let a be arandom variable taking ) W(Za_l b1d )(2w+m tm,)) 3)
values in the finite intervalafn, @], with cumulative ; M= @b g+m }d +m),)) 4)
distribution functionF. The expected value and variance i 12 i i i

of the variablea a r e of respectively. This distribution
function is known by all firms. When fam does not
have information about the demand parameter, it onl
knows F. However, if a firm acquires information, it
knows the realization of the rdom variable,a.

Note that the two retailers have symmetric profit
¥unctions.

2.THE INTEGRATED BENCHMARK AND
The manufacturer sets the wholesale priceand the SYSTEM PROFIT
retailers set the retail margim, m, simultaneously. The
retail price, p, is the sum of the wholesale price and the To establish a performance benchmark, we analyze the

retail margin and is expressed as problem of an integrated firm. Now, if this supply chain
is centrally owned and controlled, a vertically integrated
pi=w+ m (1)  manufacturer obtains the totality @hannel profit:
therefore, it will seek to maximize channel profit.
Wherew is the wholesale price amd; is the retail =
margin P ' B, =pa,+ pg

p,(albp, +dp,) +p,(aibp, +dp) (5
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The problemis concave, and table 1 shows the optimalin this case, all of the channel members know the
profit. demand parameter. The fistder condition of the
manufacturer is given by

3. EQUILIBRIUM ANALYSIS UNDER o o
ASYMMETRIC DEMAND INFORMATION 2a1 &1d Wi bld npf+m 5 0 (12

We consider six cases: (1) case 1: None of the memberghe firstorder condition offte retailer is given by
knows the market scate (2) case 2: All of the members

know the market scales; (3) case 3: Only the at bw m d w2 m (13)
Manufacturer knows the market scaje(4) case4: Only

the Retailers know the market scale(5) case 5: Both

the Manufacturer and the Retailer 1 know the marketBY symmetry M, =m,. Solving (12) and (13) gives
scalea, but Retailer 2 do not kmg (6) case6: Only the

Retailer 1 knows the market scaleWe analyze these ab

six cases in turn solve for an equilibrium. W=—— - (14)
a (301 9(bT 9

3.1 Case 1:None of the members knows the market _  _ a

scale a m =m, = BT d (15)

In this case, although none of the chhmmembers
knows the exact value of the demand paramatezach
maximizes expected profit takingnto account the
distribution ofa. In particular, the expected profits of the
manufacturer is given by

Substituting (14), and (15) into (6), and (8) gives and
taking expectation ovea gives the expected profits
(table 1)

3.3 Case 3: Only the Manufacturer knows the market
. scale a
E[B] E=w(ar hid )(@+m #m,))] ()
This more complex case is a game of asymmetric
Differentiating equation (6) with respectwoand taking  information in which the manufacturer olws the
expectation ovea gives the firstorder condition below. demand scalea, but the retailers only knows the
distribution of a. Accordingly, a strategy for the
2d180d Wi bfd n(+m 5 O (7)  manufacturer consists of a fundion w(a), where
wholesale price is contingent on the realized value. of
since the retailer does not obseayethe strategy for the
retaileri consists of a fixed value ah. We are solving
for a Bayesian equilibrium[5].

The expeatd profits of the retaildris given by

B[ J]E d @b W+m 3d w+m )i 12

Il (8) Since the manufacturer chooses(a)for each value of
Differentiating equation (8) with respect @} and a, it maximizes (6). Th;al firsorder c_:::ndmon isigen by
taking expectation ovex gives the firstorder condition w(a) = — 1 M~ M (16)
below. 2(b1 d) 4
dbw( m dw2 m i 120l i 9 Since the retailers knowaht t he manufactu

is a functionw(a),the retaileli chooses mto maximize
expected profit
Since we have a symmetric case M =m, in

equilibrium, (8) and (9) gives E[" ]=E[m(a b(w@)+m,)+d (w@)+ m,))]
) db .(17)
W= (3b1 9(b1 9 (10) Substituting (16) into (17) and take the -frster
q condition gives

= =_ _ 11 _ a - d
K o Y 20T 9 2@ 9 (18)
Substituting (10) and (11) into (6) and (8), we obtain the . . . i
expected profits of the three members, see table 1. It is not diffcult to obtain the profits of the three
members(table 1).

3.2 Case 2: All of the members know the market scale

a Similarly, We analyze the other three cases in turn solve

for a Bayesian equilibrium and obtain table 1.
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Table 1 Individual and System Expected Profits X d2b
B ] =
EML] E[T4] E[%a] System profit ! (3b| d)2
Integrated B _ B & . o’
chene Sy L Result 3 Total channel profits are highest when
the supply chain is vertically integrated; the next in order
Case 1 s T r s-r for only the manufacturer knows the market information.
While all members daot know the information, the
) 2pt st _ bot kot _ 2p(2b-d)e? System profit IS minimum.
Cas Yeomae-a |Temar | Temar | T mmae-a
- o ] ] g Although the manufacturer is not a leader in the game,
@ g ! ! P e-a Result 2 expresses the manufacturer to be placed in the
s . et | e r 200 predominant position in the supply chain.
N Tap-ay | @-ar T 2b-a)
o2 i Result 4 (1) When the supply chain is vertically
Gose 3 T T ! T a integrated, the expected distribution quantityoisg,=
d. Ot her wi se, t he expec
Case 6§ 5 '75 T 573‘75
Q1ZQ2:m(2) When the supply chain is vertically
Where S 2b?d 2 . bd 2 . d
ere o=—— - v == integrated, the expected it = =
(33| d)Z(bI d (3b| (32 g p 44 pl p2 2(bT d)
Otherwise, the expected price is
4. RESULTS 0, =p, = d(2b1 d)
' ! 2 (@1 d(b A

We denotethe expected profit of the manufacture under
casei asE[B]_, and the expected profit of retailer

under casé a€[ ;] ;. We have following resuits

*
ci?’

Since0 d b and

< d when the supply chain

is verticdly integrated, the expected distribution quantity

. . . . is maximum.
Result 1 (DEMB], EMB], EMB]e EVY], REFERENCES
E[H]CS E[H]c3
[1] Corbett C, Tang C. Designing supply contracts:
2 E[ .1 E[ T E[ T E[ T Contract type andnformation asymmetryTayur S,
(2) [*1]c1 [ s [l (ks Magazine M, Ganeshan R. Quantitative models for
B[ .l El 1la supply chain managemeroston: Kluwer Academic
Publishers, 28-297, 1999.

;g ;s . . [2] Tirole J.The theory of industrial organization
@ E Ll E ol H Ll E Ll Cambridge, MA: The MIT Press, 1988.
E[ 2]*2 E[ 2]*4 [3] Choi S C. Price Competition in a Channel Structure

C C

with a Common RetaileMarketing Science Vol 10,
pp27%296, 1991.

If retailer i has the full information abowt and can [4] Choi S C. Price competitionin a duopoly common

report the information teetailerj without any cost, then retailer channel. Journal of Retailing Vol 72
retaileri desires to tell retailgr aboutato increase own No.2,pp117134, 1996.

profit when the manufacturer has no information[5] Chu Wujin, Messincer P R. Infomtion and Channel

concerning a. When the manufacture has the full *~ pyofits Journal of RetailingVol 73,NO.4, pp48799,
information abou#, retaileri has no incentive to do so. 1997.

[6] Ingene C, Payr M. Channel Coordination When
Retailers Compete.Marketing Sciencg/ol 14,
pp3606377, 1995.

[7] Ingene C, Parry M. Manufactur€ptimal Wholesale
Pricing When Retailers Competb®larketing Letters
Vol.9,No 1,pp6577, 1998.

Result 2 (1) When the manufacturer is unawareoits
2 *b?
(37 d*(b 9

(2) When Retailer is unawae ofa, its expected profit

expected profit E[ 4 ]
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ABSTRACT

Based on the work of Krishna and Rosenthal (1996) about combinatorial auctions bidding equilibrium analysis and
Che(1993) 6s r-anit mdtirattributesanatiang, wecconstruct a naltiributes procurement simultaneous
auction for 2 objects, through a fistore(price), sealebid format. There are two kinds of biddessnple biddersand
adiverse bidderonsidered in this moddEachsimple biddefs interested in only one of the objects, while theerse
bidderis interested in both. With some further assumptions, we finally obtain the equilibrium bidding strategies for the
both two kinds of bidders.

Kewwords Bidding Strategies, Procurement, Combinatorial Auctions

1. INTRODUCTION objects are auctioned simultaneously by means of a
secondprice sealeeid auction, and derived the bidding
Many auctions involve the sale (or purchase) of a equilibrium strategies for the synergy bidder. Rosenthal
variety of distinct assets. Examples are auctions for and Wang (1996) studied a simultaneaustion model
airport time slots, delivery routes and FCC radio with synergies, common values, and constructed
spectrum rights. Because of complementarities (or strategies in which biddeds different types randomize
substitution) between the auctioned assets, bidders haveover different bid intervals, also provided necessary and
preferences not just for particular items but for sets or sufficientconditions for such equilibria strategies. Che
bundles of items. For this reason, economic efficiency is (1993) studies design competition in procurement by
enhanced if bidders are allowed to bid on kesdr developing a model of twdimensional (price and
combinations of different assets. Possibly because of quality) auctions, and corresponding bids are evaluated
FCC combinational auction,uetions where bidders by a scoring rule designed by auctioneer. In this paper,
submit bids on combinations have recently received we will discuss bidding strategies in a specific
much attention [Rothkopf et. al.(1998), Sandholm multi-attributes procurement CA setting.
(1999)]. Actually, such auctions were proposed as early
as 1976, by Jackson, for radio spectrum rights. Increases 2. MODELAND ITS ASSUMPTIONS
in computing power have made them more attractive to
implement. The value of assets for a particular bidder, In this model, there are 2 objects to be procured by an
may depend strongly on which other assets she wins. auction simultaneously through a fipgice, sealedid
Because of the possibility of such synerhe auction format.And two kinds of bidders, i.simple bidderand
designers require attentions to allowing bids not just for diverse bidderare considered. Eacsimple bidderis
individual asset, but alsods for the combinations of interested in only one of the objects, while thieerse
assets, which is called combinational auctions (CAs). bidder is interested in two objects. For each of the 2
When an auctineer procure items by auctions, she may objects, there are interested simple bidders Each
allow the potential suppliers to bid for various products simple bidderhas a privately known supply cost
bundles, which is called Procurement Combinatorial function for the object.
Auctions. It willmake variety multunits procurement
much fairer, more feasible and more efficient. Other assumptions and their mathematical expressions
are below:

One qf th(_a most challenging problems in Procurement (1) Bidding vector i§p q}" R+2, p and q denote
CAs is Winners Determination Problem (WDP). The
general allocation problem in combinational auctions
can be commonly formulated as an integer

bidding price and supply quality separately. Especially,
quality, in our model, is a unified number to measure all

programming problem which is computationally non-price factors ofhe objects. The scoring function of

intractable. Literature about CAs mechanism design is the bidding vectors h_as qudsiear fprm
quite rich [e.g., Krishna and Rosenthal, 2000; Parkes, Sa,p)=s(@ P @)
2001,]. Cantillon and Pesendorfer (2003) consider the where (.) is strictly increasing with respect tp.

problem of identification and estimation in the first (2) Number ofsimple biddergor each object is, only
price multiunit auction. The topics on onenit onediverse biddein the basic model.
auctionsdé bidding strat egi(3)Thecostfunctionsaimple biddersare
abundantly addressed. However, discussions about CAs

bidding strategies are inadequate. Krishna and
Rosenthal (1996) considered situations where multiple
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oad) =ty|_jal(qdi) i bid item

E,(ad,), if bid item2
where d; denotes type ofsimple biddef , which is
d, isdrawn from
interval [d, dwith identical distributionF(.) which are
common knowledge.c,(.,.) and ¢,&sd. increasina

with respect t@ and;. Type parameter of theliverse

private information of biddér, and

bidderis denoted asd which is drawn from interval

[ d, wdith the identical distributiof(.), dis also

private information, the cost funatis of thediverse
bidderarec,( qd )for object 1 and €, ,qdl for object
2.
(4) Profit of simple bidieri , with bid{p q}"R ,?, is
denoted as

“i(@p)=pTc (ad)r=12 2
Profit of thediverse bidderwith bid { p g}V R J2is

6917 ¢(qd) ,get itemd

=

Up.T o(qd) ,get iten? 3)
Vs

gpﬂ g(ad) p,7 o(qd) U, get both

where U is a nomnegative constant which is diverse
bi dder 6s proiva

3. BIDDING STRATEGY ANALYSIS

Let S(d) maxs@)ic ¢d o, aldd [, &,

by using envelope theorem, we Kr@y5)a stricly
decreasing function, therefore its inverse function exits.
Let v[ S,(d) v can be regarded as scoring capability
of supplier. Let H(v)I 1 F(SO”(V)) , then
distribution F() of d is transformed into
distribution H(.) of v, which also imply that the
oneto-one mapping fromw to d .

Let bl Fas(d), p) ,
whereq,( ) s qir gl maard b is the

score of the bidding by supplier with type paeger d .
Let B(.) denote the scoring function with the
independetvariable v, and B(.) is strictly increasing
with v. Note thatpi ¢ ¢ v (bdthen we have
the expected revenue of asiynple biddemith type d;
and quality biddingiy( ¢) :

" (a(d), pld) =[pT oa(d), i A
x prob{win| S ¢ ), p)}

=[vi B{ H B {b)}"
where prob{win‘ Sq(d; ),p)} represents the winning
probability of bidder whose bidding i§q(d;), p} .

(4)

Therefore, Anysimple bidder with type d; has the

following bidding equilibria strategy [Riley and
Samuelson, 1981; Che, 1993,

‘g}a@):arg ma @ ¢( of )], r=1 or 2

v I 1 F@ . ®)
lép(di)—cmﬂ )*}g(q(t),t)[m] dt
It is convenient to define
L(b) = {H®B' {b)}" (6)

Intuitively, L(b) is the probability ofliverse bidderto

win item 1(or item 2) with scord, that is, the
probability of all thesimple biddersvho are interested

in item1 (or item2) get score less thdm

We 6 ve al r e asiinple biddenwdll wigse thet h e
bidding strategy in (5). Therefore, the expected revenue
of diverse biddewith typed is

(S(qE)p)S @A P [ )
=LS L) T )+ (P T ¢)+
+LE (T LG, et )
+LS)A L § )T )

In the above equation, first term is the expected revenue
of winning both items, while the last two terms
separately corresponds to expected revenue of winning
only item 1 or only item 2.

@)

Lemma 1 The diverse biddemwith type d follows

the bidding strategy whose quadityd (g, €).0,, € ))
respectively is
G(J=argmaxtq ) o qf )]

Ops(d) =arg maxg €) ¢( @l )] ®)

Proof. Assume there exists another equilibrium strategy
{( p).(q, P)}.and 1 0,0 | Gy,
Then construct a bid( ¢, p,"),(d, "0, )}

where
0= Gy
q2':q25' ) (9)
Pr=pt g s(@Q),
P'=pt gl s(G)
Note
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S(q' P )=S(q, P=S,

S(g.p, )=3(q, B) =S,
Then, with bid {(q,",p,",(d, 'P, )} the expected
revenue of diverse thder is below,

(10)

(' (d),py ) €6 P2 )

=LE LA P T 6( @) +[s(99)T ¢, (qs)
T(s(a)T a(a)l+ (P27 &(g)
+[8(s) T C(%)T 6 @)T ()] G
+LES)W LS, {(peT a( 9
+[s(as)T &(gs)T (s(q J c(a)l}
+LS)@ L& NPT &(g)
+[s(%s) T ()T 6 @) T ()]}

(11)

Note
Ghs(d=argmaxs ¢ ) G( &)

and g, (d)=argmaxs q ) ¢( @l)
therefore,

“(@'(d).p )@ € R, [ )
> LS )LS)IP T a(9)
(P, T o(g)+UI+LE)W LS, )Pl 4 9)

+LS)T LS )BT o(g))
Thus, we have

“(@ () )@ € R [ )
> (a(d)p )6 € 2 [0 )

compl et es

12)

(13)

Thi s

From LEMMA 1 and (7), we know the optimization
problem of diverse bidder with typel can be

expressed as follows:

rmx' (@s € )Py )s A 2 [) )
=rpl%zX{L(S Qs €)Y p) U g @ )T p2)

[(PT e(g N+ 0.7 o(g. @)+ U
+L(s(gs@ ) p)(PT )

T (1 U$(ags€)) p)

+L(s(gs )T p)(P,T )}

T(@ U$(gs ¢ ) p) (14)

Generally, the pairwise poir(tp;, p,) which satisfies

the first order condition and the second order condition
of (14), is the solution to the maximal expected revenue.
Now restrict attention to equhid for two identical

objects, that is,
Naturally, we can let

s (d) = s (d) = q5(d)
and ¢ (q(d), g=c,(q @), g

By LEMMA 1, the qualitybid, g, (), in equilibrium
strategy is uniquely determined by , then the
corresponding cost(d(d ), dis also detemined by d

uniquely. Now, define optimal cost of bidder with type
d as

C*(CD :Cl(gd)i d:CZ(qd)i q

Thus rewrite (14) as

max’ (@ €)p )6 d Bl )
=max{(L? (s(@ @ )} p)*(2(pT ¢’ (d))+ U)
p (15)
+2L(s @ @) p)(pT ¢ (d))}

T(1 Us(qd)p)
Without loss of generidy, let s(q, €)) equal 1, and

assume price P is drawn from [0,1]. Define
G()IH (Bi J(-éhd rewrite (15) as
mgX' @ €)p)bsd hld )

=max{(G™ (11 p)x(2(pT @)+ J)  (16)

+2G" (I p)(1T G"(1T p)(pT ¢ (d))}
By first derivative of (16) with respect ) we have

4 - "1 p) P 36(17 p) c() 6 (17)
dp n
Now considering the relationship between the optimal

cost ofdiverse bidderwith type d , ¢ (d), and

her price bidp, from (17) we have
c(@) =AW p) p oW pH (9

Actually, (18) is the correspondence from optimal cost
c*(d)to optimal pice bid p, and we can abstractly

express (18) as(d) &,(Mhe onlv special feature
used inthe argument is that functiog(s) convex.

Cp(-)
characterize in terms of the primitive assumptions of our
model. However, if G(.) is uniform distribution, i.e.,

the distribution of production capability is uniform,
then the functionc,(.) isindeed convex. Ifc,(.) is

Generally, convexity of is not easy to

not convex, the situation becomes more complicated
and not worth pursuing here. Therefore, there exit at
most 2 roots of equation (18).

item 1 and item 2 are the same.
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Corresponding to different optimal cas(d) denote

p(c’(d Ps the solutions of (17). Deé p (c(d))
as the unique root or greater one of the two roots, i.e.,

Vg *

Jp(c (d)),

p (C(d))= H’p
H‘nax{p(c* )}, for

By conveity of cy(.) ,

d dp =10G"(11 p) p G(1 p)/n+ c(d)
is concave. Therefore, the derivative df /dp is

non-positive at the point of the greater root. That means
the second derivative of expected revenue with respect
to p, at the greater root, is non-positive, i.e.,

" o d( ))<O1t is the secondrder sufficient
condition for local maximizer. Consequently, we are
sure that p’ (C(d)p the local maximizer, while the
smaller root is not.

for unique solution
(19)
other case

i t deasy to know

Since the domain of expected revenue (16) is closed set,

in order to find global maximizer, what we should do is
to compare the boundary solutions with interior solution.
Next, define a&{d )as follows,

&d) =maxic €): ([ d )

(20)
T (p'(C e ¢ )0 0}
and
d @) (0 € B d
dc’(d) (21)
=12 % (I p)Oo
It follows that if there exitséfd) such that

(& )pTEACNE H O

then for allc”(d): 0<c”(d) ¢ H\)e have

W)y @
Essentially, in order to compare boundary solutions with
interior solutions, we need to defiffel) In other

words, E(d)is theseparating poinin which boundary

solution is better than interior solution, and the
following result is immediate.

Theorem 1 The following constitutes an equilibrium of
our Multi-attributes proarement auction model.
The simple bidders with typd; follow the strategy

Eﬁ‘(d) argma>6{ G e( o )lr=1or 2
1T F(Y) TP yng
11 F(d))

(23)
E}O(d) c@d }U(O()t)[

The diverse bidder W|th typd follows the strategy

Case 1:For any givenc (d), there exits a unique
solution to (17)

LiLlyqs(d) =argmax$ ) cd )l
upd) = p(c’(d))
Case 2for any givert (d), there exit two solutions to
a7

(24)

uqs(d) argmax$ @) cd, )]
U’ W(ﬂd»w(um>a®
H B it o<c @ <&

(d) (25)

4. CONCLUSION REMARKS

In this paper, we construct a multi-attributes
procurement simultaneous auction for 2 objects, through
a firstscore (price), sealdsid format. There are two
kinds of bidderssimple biddeanddiverse bidderare
considered in our model. Eadimple bidderis
interested in only one df¢ objects, while theliverse
bidderis interested in both. With some assumptions, we
obtain the equilibrium bidding strategies for the both
two kinds of bidders. Basically, the difference between
ours work and past correlated research (Krishna and
Rosenthal (1996)) are: multi-attributes vs. single
attribute (price), firsscore(price) vs. secofmtice, and,
most important, procurement auction vs. selling auction.
Also, this piece of research can not be realized without
Che (1993) 6s-unit mutiattkibutes a b
procurement auction. This work could be regarded as a
first step of constructing equilibria and designing
mechanism  for multi-attributes  procurement
combinatorial auctions. Future work includes extensions
to multiple diverse biddersin primal model, and
heterogeneous items assumption. It may also be
interesting to study collaboration and competition
relationship between bidders in multi-attributes
procurement combinatorial auctions, in more general or
practical environment, which could be undertaken on
the basis of this work.
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ABSTRACT

Business interctions require technologies with attractive features to dynamically connecting enterprise information
systems and external applications. This work presents a framework of business interactions that consiats of: (1)
conceptal architecture view, (2) a technical architecture view, and (3) an implementation architecture view of business
interactions. The conceptual view defines and categ
inter acti ons and customersé6é interactions. The catego
specifies the required connections for EAI, CRM, B2C and B2B. The implementation view shows how the features of
Web services, a connecting technology, enables any kind of specified business interactions. Web services features allow
first unlocking and adding value to existing enterprise assets such data and applications; thealyyrcamircting

them into new solutions such as business processes that respond to business events or changes in business conditions

Key Words: Business Interactions, Framework, EAl, CRM, B2C, B2Business, ritegration, Web Services, SOA.

1. INTRODUCTION 2) The technical view architecture aims at identifying:
(i) the existing enterprise informational as well as

Businesses need to adapt rapidly and-effsctively to computatioml assets (e.g. existing applications,
new businesses events and conditions, namely integration applications and middleware), (i) the
customers and partners demamdl @®ehavior. This existing (or to develop) connections between the
requires technologies that enable -gffective and enterprise assets and external applications, and (iii) the

dynamic inteactions within and especially across the  requirements and features of the connecting technology.
boundaries of the enterprise. However, to deployany The technical view focuses on technological
technology, one must abstract the business according to requirements to fill the business processes breakups
different but related perspectives such asin [16]. This that require connections.

work concerns with a business interactions perspective, . ) ) ) =
namely a framework with three views of business 3) The implementation view architecture specifies

interactions in order to decide and deploy a technology ~how Web services technology, te factointegration
with attractive features, namely connecting -cost  standard [1]; and also thie factointernet standard

effectively existing assets in terms of data and instance of t servicemriented architecture (SOA)
applications. [2][14], presents attractive features in terms of -cost
effective connections within and across the enterprise,
The framework aims mainly at providing business i.€. between thenterprise and its customers/partners to
interactions oriented architecture that considers both €nable EAl, CRM, B2C, B2B, and ultimately dynamic

business perspective and IT perspectiveorider to e-business. Web services technology is, by essence, a
point up design as well as technical issues that may connections technology. Indeed, the underlying
hinder the deployment of business interactions standards of such a technology, namely, XML, WSDL,
enabling technology. That is, Web services. UDDI, WS-, BPELAWS, SOAP and other relatéal
security and transactions when matured will allow: (1)
The framework onsists of three architectural views of ~ interfacing the enterprise assets that are data and
business interactions perspective that are: applications as services in order to unlock them, (2)
publishing the interfaces in a registry to be discovered
1) The conceptual view architecture aims at and reused, (3) discovering the services, (4) connecting
specifying the business interactions regardless of the (statically or dynamically) any application to the
implementing technology. The conceptual view services, (5) ultimately connecting services to each
architecture defines, specifies and categorizes business other with respect to SOA architecture, a) (
i nteractions into c u s t composing dynamically the services into new solution
interactions and p ar t n interactions. This to respond to busess events or changes.

categorization allows a specification of each category

of interactions in order to decide an appropriate enabler 2. CATEGORIZATION OF INTERACTIONS

technologyfor respectively EAIl, CRM, B2C, B2B, and

ultimately dynamic éusiness. Due to organizational and technical constraints,
business processes are broken up into causal and
reciprocal activities. That is, the set of activities form a
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flow where each activity takes an input from a provider
and serves an outputto a consumer. These business
processes breakups require a set of business
interactions, which are generally implemented by
organizational and technological artifacts. Therefore,
one needs to abstract these interactions in order to first
specify them with respect to a busBeperspective
before to come to a technology perspective. The
abstraction allows decidg an appropriate technology
that enable costffective and dynamic interactions.

2.1 Business Interactions

The concept of interactions has been specified by
different disciplines. A  business perspective
specification, we adapt from different disciplines,
considers interactions as a set of rempt (or causal)
activities performed by local or remote providers and
consumers in a synchronous or asynchronous manner.
Each ofthem has a certain degree dbraamy and
freedom (e.g. to leave at any time). Therefore, business
interactions are characterized by space, time, and
dynamics. Moreover, providers and consumers interact
in different situations.

Spacelnteractions involve local as well as distributed
and remote providers and consumers.

Time.Action-reactions of the providers and consumers
are temporal, synchronous as well as asynchronous.

Dynamics. While interactions in goalriven businesses
are often rigid and fixed (e.g. mechanisofs
coordination used to offset planned task allocation in
goakdriven businesses). Interactions, in ewdniten
businesses, are dynamic relationships among
autonomous providers and consumers.

Situations. Situations of interactions are answer to

6why do providers an
respect to a business (and information systems)
perspectie. Business providers and consumers interact
for numerous reasons, namely:

A I nternal and external
A Synergy of bus
A Unlocking informational (e.g. data) and

computational resources (e.g. applications).

A Emer gent knowl edge. |
from interactions is more relevant and more complete
than simple knowledge integration.

2.2 Categorization of Business Interactions

In addition to their specification with respect to space,
time, dynamics, and sitions, it is a must to
categorize business interactions while deciding and
deploying enabler technologies. First, business
interactions differ according to the types of the
involved providers/consumers,and the types of

d

n

business interactions are different from interactions
with partners and customers. Moreover, the business
interactions of a goalriven business differ from those

of an eventdriven business. Second, business
interactionswill not have the same priority with respect

to the enabling technology. For, instance, EDI
technology may be suitable for a long term fixed
relationship between a business and its partners.
Whereas Web services technology allows a real
dynamic relationship between a business and its
partners. Third, interactions between a business and its
partners/customers are based on the effectiveness of
internal interactions. That is, one cannot design and
implement external interactions if the local ones are not
working poperly. For instance, B2B cannot be
approached if EAl is not working properly. Figure 1
distinguishes each of the following categories of
business interactions:

1) Interactions between business and its customers
(C-B).

2) Internal (enterprise) interactions that are:

A | nt éetveeent entemprise (local) primary
processesR-P).

A I nteractions bet ween |
processesR-S).

A Interactions between local busines process

activities @AT). These are required when a local
business process is decomposkdd).

A | nt er a c busioesssprocesshse anavthe n
business objects (or coordination artifacts) as presented
in the different information systems and legacy systems.
3) Interactions across businesses, i.e. oiiens
between business processes that cross the boundaries of
the organizationg-P).

Business Processes

Business Objects and Coordination Artifacts as
represented in the Information Systems
and Legacy Systems

Primary
BP

Primary
BP

BT}
+

AT}
+

T
+

{A-A} {A-A} {A-A}

TW w=-030~0ncO
o W =3 = TV

[ Logistic Sub Processes (Supporting BP) J
-

Fig. 1. Categories of Business Interactions
2.3 Interactions Common Activities

Regardless of their characteristics, i.e. dynamics, time,
space, situations and categories, interactions require
announced partners to perform the following activities
as shown in Figure 2: (a) Identify the partner, (b) Send
a message to the partner, (€ead and interpret the

business processes and business events. Indeed, local message, (d) Understand the message, (€) Act
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according to he interpretation and understanding
(semantics required), (f) Receive a message, (g) Read
and interpret the message, (h) Understand the message,
and (i) React according to the interpretation and
understanding (semantics required).

a. |dentify Announce

b. Send message

Partner Partner

f. Receive message
g c. Read

d. Understand
e. Act

g. Read
h. Understand
i. Re-act

Fig. 2. Interactions Common Actities

3. TECHNICAL ARCHITECTURE VIEW

The technical architecture view (Fig. 3) aims mainly at
specifying the whole business IT system as a set of
connecting IT subsystemsthat support business
processes. The IT subsystems may be any combination
of information systems, legacy systems and other kinds
of applicdions. The interacting IT subsystems are:

1. Local subsystems that are different enterprise
information systems (EIS) and legasystems (LS)
used to sustain primary and supporting business
processes.

2. Clients subsystems that interact with local IT
subsystemsthese are staralone clients (SC: clients
that interact through standalone applications), Web
browsers (BC: clients that interact through browsers)
and mobile clients (MC: clients that interact through
mobiles.

3. Partners subsystems that interact with local IT
subsystems, these aretpartners information systems,

legacy systems, components, objects or services

The connecting IT subsystems arderfaced and
viewed as endpoints. That is, their internal behavior is
encapsulated ag set of endpoints. The interfaces
depend on the types of IT subsystems. That s, legacy
systems and to a less extent enterprise information
systems or applications will be wrapped to expose
public interface. While, the components, objects and
services are, by essence, spedifas interfaces and
implementations. The interfaces are:

1. Interfaces of the IT subsystems that are implemented
with  enterprise applications integration (EAI)

according to the integration orientation (data,
applications or business processes) and different types
of middleware (transactional, remote procedure call,
messaging, message brokers, distributed objects
computing, or SOAP).

2. Interfaces of the partners IT subsystems that are
implemented through B2B electronic commerce
applications (e.g. EDI, ebXML, Web services) er e
market brokers.

3. Interfaces of the clients that are implemented
through B2C and CRM applications.

T1

Internet T2

and

-S> o®—=——0
~®3> ~= o T

Business

Fig. 3. Technical View of Business Interactions

This connectiororiented technical architecture view
represents different categories of business interactions.
To effectively allow dynamic business transaction, the
implementing technology must emphasize connection
of transparent and salbntained existing enterprise
assets that dondét tightly
technology that allows loose qaling of the interacting
elements. Web services technology is deefacto
connections technology when deployed with respect to
SOA architecture.

4. IMPLEMENTATION WITH WEB SERVICES

The technical architecture view is implementeith
different technologies. Indeed, business interactions
have been implemented as EAI, ERP, B2C, CRM, and
B2B using traditional middleware, and distributed
objectcomputing middleware (e.g. CORBA, DCOM
and RMI) before the advent of SOA architecture and its
instances, namelyservices and Web services. SOA
architecture with  Web services technology, despite the
lack of maturity of the underlying standards, presents
advantages with regard to (1) loose coupling of
interacting elements, (2) dynamics, and especially (3)
the connectiororiented applications of Web services.

4.1 SOA Architecture
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SOA architecture was first described by Gartner Group
in 1996 as architecture based on the concept of service.
It is essentially a collection of services that
communicate with each other [2]. There exist several
definitions of the term service. For instances, a kind of
business oriented definition is given by [10] who
defines a service as fi b u s i function of an
application, so that another application or an
application at another enterprise may find it useful to

invokeo. A mor e technica
wh o def i nesa locationtransgaeemt,v i ¢

networkaddressable, invocable unit of software logic
that is well defined, setiontained, and does not
dependent on the context

We consider a service as a smhtained element of
the information system that implements business logic,
business rule, or data operation (insert, update, delete,
or retrieve data); and provided with a wedfined and
standardized interface to be transparently accessible.
This element of the information system must be
designed and deployel with respect to SOA
architecture. SOA aims mainly at achieving
communication among loose coupling interacting
software agents [8]. Therefore, Web services
technology is the most attractive due to its underlying
standards that enable communication between services
within and outside the enteig# through a public
network that is Internet.

4.2 Web Services as Internet Instance of SOA

W3C/WS Architecture Group defines Web services as
isoftware system identi
interface and bindings are defined and described using
XML. Other software can discover its definition. These
software may then interact in a manner described by its
definition using XMl-based messageonveyed by

I nternet pr«

Web services technology is mainly callection of
technologies and standards that allow connecting
services over the Web. These technologies and
standards allow interfacing, publishing, binding,
composing services through communications protocols
based on Internet pratols (e.g. HTTP, SMTP, MIME).
The standards XML, WSDL, UDDI, W§ BPEL, and
SOAP allow communication and execution via the
Web of selfcontained and looselycoupled services
within and outside the enterprise, which makes Web
servicestechnology not only the de facto integration
standard, but also the de facto Internet standard
instance of SOA architecture [14]. Web services
technology can easily live Wi other technologies such
as CORBA, DCOM, or RMI. These features of Web
sewvices will enable all the categories of business
interactions as shown in the next section.

4.3 Web Service Enabler of Business Interactions

The above interactions common activities can be easily
implemented by the standards and technobgies
underlying Web services. Figure 4 shows how Web
senices stack and technologies (bolded in the figure)
implement the interaction common activities.

Registry
(uDpDI)

a. ldentify
FindusingWs-|
Announce

Publish

/ b. SendmessageQAPmessage N

»>
Client Bind
Application L
-+

f. Receivemessag8OAPmessage)

g. ReakkML c. Read¥ML
h. UnderstandML d. UnderstandML
i. Re-act (applicationbehavior) e. Act (servicebehavior)

Fig. 4. Web Services and Common Activities

4.4 Web Services Enabler of EAI, B2B, CRM, B2C,
and Dynamic eBusiness

The features of Web services technology, notably their
communication features enable all the categories of
business intarctions as summarized in Table 1.

4.4.1 Web Services Enabler of EAI

EAl is an integation technology. It consists of
providing interface to technologies implementing
heterogeneous enterprise information systems and
legacy systems. It aims at makirgpplications
composite to rapidly respond to business events, and to
adapt to change in business conditions. The main
features of EAI are:

A Connection of the applications (in different
enterprise information systemsdilegacy systems).

A Introspection to look up and find applications
or databases in order to connect them.

A Translation of data and messages exchanged
between the applications and databasesof the
connected systems

A Control of flow of the applications, from
within the different connected systems, involved in the
composition of business processes.

These features can easily be enhanced with Web
services technology. Indeed, Web services technology
present transparent view of business logic, rules and data
by interfacing and publishing them to be accessed,
invoked, and consumed by applications that enter in the
composition of primary and supporting business process.

EAI will easily support Web services. Indeed, Web
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services are justa stepin the evolutof technology

to Web browsers. Web services will permit

and standards. The standards underlying Web services applications developers to better leveraging existing

will ultimately simplify application integration within

businesses logic, rules and data by invoking them by

and outside organizational boundaries. These standards any kind of clients. Moreover, Web services will

(when matured enough) will allow Web services to
become the de facto integrationrstard by supporting

all features of EAIl. Moreover, Web services reduce the
complexity and the cost of the traditional integration
middleware.

4.4.2 Web Services Enabler of B2B

A B2B application consists of connecting applications

reduce search complexity for exiting services.

4.4.5 Web Services Adthlue

Web services features add value to traditional
applications used to implement intdrrzend external

business interactions as summarized in Table 1.

Table 1. Value added by Web services

from different businesses to exchange agreed upon (or | Interactions | Value added by Web Services Technology
standardized) business documents (e.g. order, invoice). | Applications

For large organizations, this has been achieved based| EAl A Standardized intler
on EDI specifications. Despite the evolution of EDI, the enterprise information sygems and
from EDI data transmission, VAN (used to simplify legacy systems.

: ; . A Connection of | o
compkexity of multiple - connections), DCOM - and of the enterprise information systems and
CORBA (used to reduce the cost related to VAN and to legacy systems.
standardize the message), to XML as EDI standards, A Introspections tlhr
there are still chéénges that can be addressed by XML A Use o f XML t o
and Web services. Indeed, Web services (with matured messages.
underlying technologies and standards) are used in A Control of t hle
B2B to: applications throug BPEL.

A Reduce the cost of entry into B2B for small | B2B A Entry into B2B to small and medium
and medium businesses. Indeed, EDI deployment and enterprise (VAN is no longer required).
maintenance is very costly, which deprives# and A Dynamic  business interactions.
to a less extent medium businesses to play the right Businesses are really autonomous in their
role they are intended to in the economics arena. Zneracnons _
A Alow effective dynamics. Indeed, EDI Viessages format not ixed and standardizgd
specifications assume a long term fixed and-well CRM K Use of external as well as internal CRM'
specified interactions (g.g. agreed upon format). applications accessible from anywhere
deploye_d through prop_rletary networks. Web services through Internet.
connecting technology is based on th_e contract of type [B2C A Applications involved in B2C are bettér
At ake eavoero, whi ch g1 vy interfaced (WSDL) to be accessible through
dynamics to businesses to choose transparent services different means, i.e. office devices, PDA and
accessd through the protocols of the Internet (a public mobile devices in addition to Web browsers.
network). A Search and tracking facilities exposged
A Fix the problem of the difference in semantics, _ as Web services.
and the problem of fixed record format of exchanged | Pynamic A Dynamic binding facility ~allows
between businesses applications as imposed by EDI| &BUSINess | business applications or sies to bind to
specifications. services at ruiime. ) )

A UDDIand WSI allows inspection and
4.4.3 Web Services Enabler of CRM 2§f§ti'\?encoﬂnee£ﬁ_'em services and  €ost

CRM system is an information system that records
information such as customer contact information. A
CRM system is generally used by customers and
representatives. A CRM system is not necessary an
internal system. On the contrary, external CRM
systems are better suited to beessed as Web
services. Indeed, CRM as Web services will certainly
presat better services, performance and reliability.

4.4.4 \Web Services Enabler of B2C

Web services will facilitate the development and
deployment of applications that can be readily accessed
by PDA, office devices, and mobile devices imliidn

5. RELATED WORK

Business interactions have been implicitly seen as an
integration problem with an IT perspective rather than

a business perspective. That is, the issue is often how

to make information systems (including applications
and databases), running on different platforms,
interoperable to exchange structured as well as
unstructured data? Various integration ways have been
approached, namely: (1) a datidented integration (e.g.
distributed databas [3]), (2) an objectriented
integration based on distributed object computing
middleware (e.g. COBRA, DCOM, RMI), and (3) a
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serviceoriented integration based on SOAP
middleware (e.g.-services, Web service).

The objectoriented integration approach makes
applications interoperable through a broker used for
discovery and invocation. In this category, CORBA,
DCOM and RMI were designed mostly from an IT
perspective in order to help developers operate more
effectively [15]. Due to their great returns and quality
productivity, these technologies have been used in EAI,
and B2B to offset the complexity related to value
added networks (VAN) used as brokers in EDI.
However, they do not allow a loose coupling because
they are built on their own technology.

In the last years, clear trend is to move away from-data
oriented and objeariented integration to service
oriented integration [2][5][7][8][9][15].

The state of art showers SOA and Web services with
praise. This technology is now widely adopted because
it allows connecting partners (e.g. B2B integration)
with reduced cost [4]. The uitate goal of this
technology is to enable dynamichwesiness. Web
services technology is a main focus of various software
development companies [6]. It is considered as the
hottest topic by software industry.

Our approach presents a model of business interactions
as a framework that allows guidance towards a method
to deploy Web services as add value for the exiting

applications that are EAI, B2C, CRM, and B2B. The

framework is used to abstract and then deploy a
comprehensive and multipurpose set of services with

respect to SOA. A model of business interactions

simplifies the vision anthe technological architecture.

6. CONCLUSION

We have proposed a framework for business
interactions, as one of the most important perspectives
of a business modeling besides the business processes,
businesses objects and business evenspgeive. An
interactions perspective is critical while deciding the
alignment and deployment of an enabling connecting
technology. This abstraction is made up of three
architectural views of business interactions: conceptual,
technical, and Welesvices.

The main goal of the business interactions abstraction
is to propose recommendations and guidahat help
generating, and deploying a set of Web services with
respect to SAO architecture. The abstraction makes
clear the breakups of the business processes and the
technological requirements to fill these breakups.

We have shown how the features of Web services
technology as Internet instance of SOA architecture
add value to the feature§ EAI, B2C, CRM, B2B in
order to ultimately allow dynamiclausiness.

Deploying Web services technology with respect to
architecture is a critical issue nowadays where
businesses need to ceffectively and dynamically
integrate business processes that cross their baasdar
which is critical for their survival.

This work can be extended by developing models and

supporting tools towards a method for deploying Web

services as an Inteehstandard instance of SOA.
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ABSTRACT

This paper focuses on demand chain management, which accomplishes the synchronization of demand with supply
through collaboration of buyer and supplier across the chain. And the purpose of it is to find the relationship between

four integration strategies produced by combining supply integration and demand integration and its impacts on two
performances, operating efficiency and customer satisfaction. The relationship is analyzed withtorespect
manufacturing and services respectively. Interestingly, our results show that the strength of int&ffeat®on
differently two performances.

Keywords Supply clain; Webbased Integration Strategy; Demand integration; Supply integration; Efficiency;
Customer satisfaction

1. INTRODUCTION Demand volatility, product innovation and distributed
supply networks are creating new business challenges for
A supply chain is composed ofraponents involved in manufacturing companies and their supply and demand

designed to produce products and services, procuringhain partners. Information latency and lack of visibility
raw materias, transforming them into semifinished and  across this chain of partners result in a situation where
finished products, and delivering them it end customer. the manufacturing companies can not effectively manage
In contrast, demand chain management (DCM) ishe new market volatility.
defined a practe that manages and coordinates the
whole supply chain, starting from the end customer and To be efficient and contribute to high customer
working backwards to raw material suppliers(Vollmann satisfaction is one of important challenges in
et al., 2000). For more specific, DCM is focusing onmanufacturers and services. Throughusiness, it is
synchronizing demand with supply through customer andpossible to serve customers individually with customized
partner collaboration across multiple channels, whilebundles of goods and services. However, it isdliffito
supply chain management(SCM) is managing andmprove both operational efficiency and customer
optimizing the sourcing, production and distribution satisfaction. Implementing a rigid approach in
operations of the enterprise to match a given demandanagement would lose customer satisfaction. On the
(Woods, 2002). other hand, gdttg customization would decrease
efficiency. For a supply chain, demaside companies
Why Demand Chain Management is important? It isenhance high customer satisfaction composed of fill rate,
because three market dynamics are increasing thleeistomer's perceptioof the service from them, etc.,
complexity and criticality of intelligently executing upon whilst supplyside ones try to increase operational
supply and demand chain processes: increased demaefficiency conposed of leatime, inventory level,
volatility, accelerating product changes and highlyinventory turnover, etc.
distributes supply. It is virtually impossible to 100%
accurately forecast demand. Today the volatility ofin order to achieve higher op#pnal efficiency and
market demand for most products has increased. Theustomer satisfaction, DCM should be extensiveamal
costs of inaccurate forecasts have increased due downstream irggration between companies involved in
smaller profit margins, more rapid product price drops,the chain. Throughout the Internet, the integration has
and shorter product lifecycles. Demand volatility hasonly becone possible nowadays. And the tradeoffs
also increased due to the expansion of distribution andetween low cost, speedy transaction, diverse service,
sales channels. Companies continue to innovative anbroad metworks and rich content across the chain are
develop more advanced and sophisticated products thatsolved effectively through the web.
serve consumer s6and busines
and its uses. The supgige network for many To be successful implemiion of DCM, it is necessary
manufacturing companies has experienced fundamentdlat DCM has three components: Integrate, Exchange
changes. Companies have increased their manufacturingand Synchonize (Woods, 2002). Firstly, Integrate is
outsourcing and have become more reliant upon @erforming data integration over the chain; secondly,
broader network of component and customer Baqgp  Exchange is enabling collaboration with trading partners
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to share intellectual capital about demand. Finally,Peason, 1999) and communication (Freeland, 1991).
Synchronize is creatingiBiness processes, not just data

synchronization, that integrates knowledge about thén terms of the demarside of companies, major
chain peformances to shape demand in this extendedhallenges are improving demand visibility and planning
value network. Also, welased technologies are in supply chains (Fisher et al., 1994). As Lee et al. (1997)
increasingly indispensable for not only exchange andoted, distorted demand information in a supply chain

integration but also knowledge synchronizing. would incur tremendous inefficiencies: excess
inventories, poor customer service, lost profits,

Korea firms are mostly omé level of high position in misguided capacity plans, ineffective transportation and

infrastructure of the Internet. But it is not febasiness missed production schedules. One trend is integrating

or business process. It correctly says that they are now up- and downstream information to coordinate
struggling in integration of the Web with their business non-vertically integrated firms (Marbert and
processes. So we sampled the companies posted Vfenkataramanan, 1998). Due to magnification of
higher level on éusiness processes. unstable planning over supply aits, it needs
controlling this amplification, which is essential to good
By using supphside or demandgide integration across demand management. Information technologies
the chain, demand and supply integration strategiemvolving the web would make the demand gnédion
address four strategic alternatives (Frohlich anduccessfully, which could include shared data between
WestBrook, 2002). They are shown in Fig. 1. Whilstplanning and control systems (Bowersoxi &augherty,
model A indicates a strategy of little or no wesed 1995).
integration of both sides, model D is oppositely a
strategy with high levels of widlased integration In demand chains, other interested issae improving
collaborating with both sides partners. In between thelelivery efficiently and rapidly (Bhatnagar and
other dimensions are strategies with suggly  Viswanathan, 2000; Cachon andtiér, 2001; Heikkila,
integration of companies (model B) and dermmsidd  2002) and logistics communication (Corbett et al., 1999).
integrations (model C). Adopting a webbased Basics of the cer of demandriven supply chain
integration strategy requires collaborative agreements of integration strategy are demand forecast integration,
problems on sharing information, benefit, knowledge of inventory reductions and the elimination of na@iued
industry and market, etc. with suppliers and customersadded activities.
Throughout the agreements, a company could decide a
long-term plan for implementing strategies. To generate E-busnes® the use of Interndtased computing and
the plan effectively, a company should investigate howcommunications to execute both freartd and baclend
much the performances, operational ciefficy or business processés has emerged as a key enabler to
customer satisfaction, are increased through adoption of drive supply chain integration (Lee and Whang, 2001).
each strategy. The Internet creates a hew environment for exchanging
information and conducting business temst®ns. The
The objective of our study is to find the relationshipmost direct effect of the Internet is to create new
between adopting webased integratiostrategy and its opportunities to improve the efficiency and effectiveness
impacts on two performances with manufacturing andf the operation of the supply chain. This is because of
services in Korea. Fomore specific, this research the costeffective capacity to generate visibility across all
investigates whether there is a difference between thaspects of the supply chain, including pofrdale
impacts of eah selected strategy on two performances: information, manufacturing schedules, vendor stocks,
operational efficiency and customer satisfaction, and alsacustomer inventories, demand patterns, sales/marketing
a difference between the impacts in manufactures anditiatives, and carrier schedules.
services.
And the Internet is an enabler to aéyuaombine
2. LITERATURE REVIEW customers and suppliers over a supply chairtirRegnet,
reattime demand information and inventory visibility
Substantial previous research highlights many were almost impossible to achieve and most supply and
opportunities separately associated with either supplydemand integration involved a patchwork of telephoning,
and demand integration irugply chain (Table 1). As faxing, and EDI. Webased technologies allow
Handfield (1993) mentioned, supply integration meansustomers and suppliers to-aperate each other for
"obtaining frequent deliveries in small lots, using single inventory planning, demand forecasting, order
or dual sources of supply, evaluating alternative sources scheduling, target marketing, and customer relationship
on the basis of quality and delivery instead of price,management. And the greatest potential of the Internet is
establishing long term contracts with suppliers, reducing being realized by speeding up communication betwe
buffer inventories and eliminating formal paperwork." customers and their suppliers, improving service levels,
The supply integration does not only reduce costs buand reducing logistics costs (Laawi et al., 2000). Lee
also improve lead times. Through the Internet, otheand Whang (2001) have offered a view emphasizing
benefits include improved supplier reliability (Carr and e-business applicati@to the supply chain: planning and
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execution of the fronénd and baclend operations in a noted, and the Internet should only reinfothes
supply chain using the Internet. relationship. The performance for the supply integration
(model B) ad the demand integration (model C)
Throughout the Internet, traditional demand and supply strategies should logically fall between the low
integration practices present four strategic alternativesntegration (model A) and DCM (model D) approaches.
(Frohlich and WestBrook, 2002). The worst is a strategy Fig. 1 shows the research model and study hypotheses.
of little or no wekbased integration (model A). Next,
two models are introduced gps whose strategies The following arguments lead to the set of hypotheses.
involve webbased integration with either their suppliers
(model B) or customers (model C). And last is a strategy Hla. Manufacturers and services adopting a-baded
with high levels of wekbased integration, which requires DCM integrationstrategy (model D) will have the
being cooperative among the whole demand chaihighest levels of operational efficiency.
members from customers backwatdsuppliers called H1b. Manufacturers and services adopting a-tated
DCM (model D). Frohlich and WestBrook(2002)supply (model B) or demand (model C) integration
suggests that the highthe level of integration intensity  strategy will have medium levels of operational
with suppliers and customers, the greater the benefitsfficiency.
Our study involves above four strategies. Hlc. Manufacturers and services adopting a low
web-based integration strategy (model A) will have the
Through the Web, firms are able to obtain globalowest levels of operational efficiency.
visibility across their extended network of trading H2a. Manufacturers and services adopting a-hbaded
partners and respond rapidly to diverse customer deman@CM integration strategy (model il have the
Applying the Web into their demand chain makes them highest levels of customer satisfaction.
more beneficial to efficiency in internal vieand H2b. Manufacturers and services adopting a-taged
customer satisfaction in external view. supply (model B) or demand (model C) integration
strategy will have medium levels of customer
Webbased DCM strategy performghe highest satisfaction.
operational efficiencies; faster delivery time, reducedH2c. Manufacturers and services adopting a low
transaction costs, greater padfility and enhanced webbased integration strategy (model A) will have the
inventory turnover (Frohlich and Westbrook, 2002). And
customer satisfaction is composed of higher fill rate,
customer loyalty, recommendations, and enhancing
customer's perception on pricing and the quality of a | Operatimal efficiency Customer satisfaction
product. Heikkila (2002) studied on a demand chain of
mobile telecommunication technology capable of

increasing operational efficiency and customer Hla H2a
satisfaction. In the chain, high customer satisfact® H1lb H2b
more important rather than efficiency. The problem of Hilc H2c
focusing one of both would depend on a company's
situation: type of its role as a component in theincha The four types of welbased integration strategy
type of a product, etc.

Demand integration DCM integration
To high operational efficiency or customer satisfaction, (Model C) (Model D)
DCM is reqired extensive up and downstream Low integration Supply integration
integration between companies involved in the chain. (Model A) (Model B)

Throughout the web, the integration could be very
speedy, and also, it can effectively resolve the tradeoffs lowest levels of customer satisfaction

between low cost, speedy transaction, diverse service, Fig. 1. Research model and Hypotheses
broad networks and rich content across the chain. T

3.2 Operational definitions and measure items of

3. RESEARCH METHOD .
variable

3.1 Research model and hypotheses Some factors mentioned in this research are extracted

V\tlhrough existing studies of Table 1. The others,
especially related to customer satisfaction facta, ar
through the relevance of demand chain factor.

As Narasimhan and Jayaram (1998) studied, a lo
integration strategy (model A) in the Internet era should
deliver the fewest benefits among four integration . L ) .
strategies. The DCM strategy (model D) should deliver Operatlonfll d_eflbr;mons, gneas.l;r% !te_stIOf 1var|amtmi
the highest levels of performance. The higher the level Ofizu'icri?ar?t'gr?éﬁ'negez?:rt‘?ozestcrleser;esafoer 'ﬁte ration
traditional integration with suppliers and customers the ! : ' 119 ur integrat

greater the benefits, as Frohlich and Westbrook (2001 trategies by using the two types of integ_ration. While
he factor ofopetai onal ef ficiency de
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performance: delivery time, transaction cost, profitability, transaction, satisfaction girice, quality and delivery,

and

inventory

turnover,

through

theeb-based

and likelihood to recommend supplier to other customers.

integration, the factor of customer satisfaction showsThe scale for Aimeasure items depicted in Table 1 is a

cust omer 6s

perceptions
support for products and services, intent to coots

Table 1. Operational definitions and measure items of variable

7-point Likert scale with 1 indicating not agreed at all, 4
indicating seso and 7 indicating fully agreed.

Factor Operational definition Measure item Studies
Integrated inventory planning Frohlich and Westbrook(2001), Lancioni et al. (2000),
with suppliers Lee and Whang(2001), Rahman(2003)
Levels of webbased | Integrated supply chain Frohlich and Westbrook(2001), Lancioni et al.(2000),
Supply supply chain management with suppliers | Lee and Whang(2001), Rahman(2003)
integration | integration with Integrated demand forecastingrrohlich and Westbrook(2001), Lancioni et al. (2000),
suppliers with suppliers Lee and Whang(2001), Rahman(2003)
Integrated order scheduling | Frohlich and Westbrook(2001), Lancioni et al. (2000),
and tracking with supplier Lee and Whang(2001), Rahman(2003)
Targeted marketing/customef Heikkila(2002)
profiling
Levels of Webbased Online order taking/receipt | Lee and Whang(2001)
Demand | supply chain - - — — .
integration | integration with In.tegrated demand forecastingrrohlich and Westbrook(2001), Heikkila(2002), Lancig
customers with customers et al.(2000), Lee and Whang(2001), Rahman(2003)
Customer relationship Heikkila(2002), Lee and Whang(2001)
management
Faster delivery time Frohlich and Westbrook(2001), Heikkila(2002), Lancigni
Levels of achievement et al. (2000), Lee and Whang(2001), Rah(2a03)
Operational py Webpaseq Reduced transaction costs | Lancioni et al. (2000), Lee and Whang(2001)
efficiency |ntegr_at|0n with Improved geater profitability | Chien et al.(2003), Frohlich and Westbrook(2001), L
suppliers or/and and Whang(2001)
customers Enhanced inventory turnover| Frohlich and Westbrook(2001), Heikkila(2002), Lanciani
et al. (2000), Lee and Whang(2001)
Information  support  for | Chien et al.(2003), Frohlich and Westbrook(2001),
products/services Heikkila(2002), Lee and Whang(2001), Lancioni et al.
Levels of satisfaction (2000)
. Intending to continuous Chien et al.(2003), Heikkila(2002)
Customer | for purchasing ;
satisfaction | pr oducer 6s transaction (customer royalty

services

Satisfaction of price, quality
and delivery

Chien et al.(2003), Frohlich and Westbrodkj2)

Recommending producer to

Chien et al.(2003)

other customers

3.3 Data collection

stage, we

identified relant measures of wdiased
demand and supply integration, operational efficiencywere mostly managers with enough seniority to know
and custmer satisfaction in the literature and drafted the a b o u t
instrument. In the second stage, we-fasted the survey

well in ebusiness and the infrastructure of the Internet of
Korea is ranked higher. 640 questionnaisge sent to
The survey was developed in three stages. In the firscompany of manufacturing or services, and his customer

byemai |

for convenience.

And

t h ei Franadowmptr@amiinéegrdtionp
and operational efficiency. Customers responded the

with 90 manufacturers and service firms to further gauge level of customer satisfaction about his supplier. In our
its content validity and overall readability. In the final study, to gather more accurate resporse with
consideration of Korean characteristic, all of variables in

stage, we executed the survey.

Data were
manufacturig and

collected from
services

random
from across

Table 2 vere measured by apbint Likert scale: 7 =

7 regions of Korea including Seoul and Busan and, in theof customer are 91; 29 manufacturers apdérvices.
external validity, the companies sampled in Korea do

samples ofully agreed, 4 = middle, and 1 = not at all. Returned

Korea.usable questionnaires were totally 209 and the survey
Questionnaires were divided of two types. One is foresponse rate was 32.7%. Responses of company are 118
company; the other is for his customer. We sampled fromcases; 40 manufacturers, and 78 services. And responses
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4. HYPOTHESES TEST AND RESULTS and model D, they were not significantly different from
other strategies. The manufacturers with model B had
This study analyzed the differences, concerninfrigher operational efficiency than model A and lower
relationships between wdiased integration strategies operational dfciency than model D. In services, model B,
and performance in manufacturing and services, usingodel C and model D had not been significantly different
ANOVA and the Scheffé method. Table 2 shows theeath other, but they were significantly different from
results. In the table, demand chain integration strategynodel A. Using the results of ANOVA, we tested the set of
(model D) was archived the highest performarasel  hypotheses. Table 3 represents the results for hypothesis
then demand integration strategy (model C) and supply test by manufacturers and services. As a further evaluation
integration strategy (modeB) were next. Low of Hla, Hlb and Hic for operational efficiency, and H2a,
integration strategy (model A) was the lowest. H2b and H2c for customer satisfaction, the total of
manufacturers and services were merged together and
And in Table 2, the manufacturers that employed demandegression wasln to test effect of webased integration
chain integration strategy (model D) have archived the(models AD) on performance for operational efficiency
highest operational efficiency than tle¢her strategies. and customer satisfaction separately.
While there is significant in between adopting model C

Table 2. ANOVA for performance by integration strategy and company type

Manufacturers Serviced TotaP
Cluster Operational Customer Operational Customer Operational Customer
efficiency satisfaction efficiency satisfaction efficiency satisfaction
m S n| m S n m s |n| m s | n m S n m s n
240 | 119 | 5 | 413|159 | 2 | 313 | 165 | 14 | 471 | 093 | 8 | 293 | 154 | 19 | 460 | 1.01 | 10
Model A r—— e e
(B,D ) - B ,C,D) - B ,C,D) -
3.78 | 101 8 | 518 | 0.66 | 7 | 474 | 1.23 | 18 | 4.88 | 1.01| 14 | 4.44 | 1.24 | 26 | 4.98 | 0.90 | 21
Model B R " -
(A,D7) - (A7) - (A”,D) -
350 | 040 | 5 |490|072| 5 | 465 | 139 | 17 | 513 | 071 | 15 | 439 | 1.32 | 22 | 508 | 0.70 | 20
voserc |22 Lo |5 [aso[072] 150 [on1] [ra | [o70]
(o) - (A7) - (A,D) -
Model D 5.28 | 0.85 | 22 | 5.40 | 1.01 | 15 | 5.16 | 1.06 | 29 | 5.45 | 1.11 | 25 | 521 | 0.97 | 51 | 543 | 1.06 | 40
A" B~ ) - @A™ - A" B.C) -
Total 4.40 | 1.38 | 40 | 517 | 0.94| 29 | 458 | 1.46 | 78 | 5.14 | 1.oo| 62 | 452 | 1.43 | 118 | 5.16 | 0.97 | 91

a. m: mean; s: standard deviation; n: number of cases; alphabets in parentheses show which other integration strategy
type t he cl| tfosmaneeidsgnificeataiffesent framr
* P <0.10, **: P <0.05, and ***; P < 0.01 significance.

Table 3. Results of hypothesis test
Hypothesis Decision
Manufacturers adopting a wélased DCM integration strategy (model D) will hajve
the highest levels of operanal efficiency.
Services adopting a wédased DCM integration strategy (model D) will have th
highest levels of operational efficiency.
Manufacturers adoptin a wekbased supply (model B) or demand (model| Clartial supported
H1b integration strategy will have medium levels of operational efficiency. (only Model B)
Services adopting a wdiased supply (model B) or demand (model C) integration
strategy will hae medium levels of operational efficiency.
Manufacturers adopting a low wdased integration strategy (model A) will have th
lowest levels of operational efficiency.
Services adopting a low wdlased integration strategy (model A) will have the
lowest levels of operational efficiency.
Manufacturers adopting a wélased DCM integration strategy (model D) will have
Ho2a the highest levels of customer satisfaction.
Services adopting a elrbased DCM integration strategy (model D) will have th
highest levels of customer satisfaction.
Manufacturers adopting a wehsed supply (model B) or demand (model| C)
integration strategy will have medium levels of customer satisfaction.

Supported
Hla

€ Not supported

Not supported

ePartial supported
Hlc

Suppoted

Not supported

€ Not supported

Not supported

H2b Services adopting a wddased supply (model B) or demand (model C) integrati
. : . ; Not supported
strategy will have medium levels of customer satisfaction.
Manufacturers adopting a Iovy wéia;sed integration strategy (model A) will have the Not supported
Hoc lowest levels of customer satisfactio

Services adopting a low wdlased integration strategy (model A) will have the

lowest levels of customer satisfaction. Not supported
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5. CONCLUDING REMARKS No.5, pp.497519, 1999.

[ 5] Chi en, T. K., T. H.
About impacts of four strategies on two performances,it " eal |y wi n i on ?ongastrial
is not significant at level of 95% that there are Management & Data Systems/ol.103, No.4,
differences of the impacts on customer satigfachby pp.253262, 2003.
four strategies regardless of industry, while it is[6ﬁ] Ci\orsbitt’ C.Jé, Flﬁcgb;r'],J.D.,PagdrV\t/aisgnrbosviLi.Np.,s
significant in the difference of the impgamn efficiency :
by manufacturers and services. Through the mean values 5/08n Management Review/ol.40, No4, pp.7B2,

S 1999.
on performance of efficiency, the model D, for, ,
manufacturing companies, shows the highest value an&n Fisher, M.L., J.H. Hamond, W'R' Obermeyer, and
A. Raman, AiMaking s u

next (f)rdters_ are B, C, a}nd A. The resullt_rr:eanst_ thatfauncertainwo r | Hhward Business Reviewol.72,
manufacturing company focuses on supply integration o No.3, pp.8293, 1994

suppliers and thereby accomplishing the internal[8] Freel and J . R-instimeipArchasing v e \
efficiency. In catrast, for services, the descending order practices ' i n  Productiore and U n

of mean values is D, B, C and A, but there is no|nyentory Management Journafol.32, No.2, pp.4319,
difference between B and C. This means that a service  1991.

company focuses on demand integration of customer to [ 9 ] Frohlich, M. T.
enhance customer satisfaction rather than efficiency. And integration: an international study of supply chain
it is not common in services since some of thermot s t r a tlomrgay a¥ Qperations Managemeivol.19,
have the supply part. And an integrated company with No.2, pp.185200, 2001.
supplier gains more efficiency than that with customer.[ 1 0] Frohlich, M. T. and
In reverse, an integrated company with customer managementin manufacturing and service:-babed
acquires higher customer satisfactitihan that with integration, dr iJownal of a
supplier. Therefore, this research addresses importanperations ManagementVol.20, No.6, pp.72945,
results as follows: 2002.
@  Manufacturers and services to pursue [11] Handfield, R.B., /i A resource dependence
operational efficiency or customer satisfaction are Perspective of jush-t i me p Woumdl aok i n g
able to achieve the best performance model by Operations Managemer¥ol.11, pp.28%811, 1993. .
adopting demand chain management integration 1 2 ] Hei kkil a, J nFEr
among the integration strategies. management: efficiency
o Supply integration  provides  better Journal of Operations ManagementVol.20, No.6,
performance for manufacturers than deman plp.;4]7767, L20a0% cioni R A M E
integration in pursuing operational efficiency or Rol e o f t he Internet i

customer satisfaction.

g Supply  integration  provides  better Industrial Marketing Managemend¥/ol. 29, pp.45%5,

perfor.mance for_ service_s 'than demand integration in [14] Lée, H.L. V. Padmanabhan, asd. Whang,

pursuing operational efficiency. bul | whip e f f e c Bloan Managersentp p

g Demand integration provides better Review Vol.38, No.3, pp.93.02, 1997.

performancedr services than supply integrationin [ 1 5] Lee, H. L-Busiressdnd SupplyWh a n

pursuing customer satisfaction. Chain | Stantorgl r Global Gupply Chain

7] A low integration delivers the fewest benefits Forum, http://www.stanford.edu/group/scforun2001

to manufacturers and services. [ 16] Mar bert, V.A., and M.
research focus on supply chain linkages: challenges for
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ABSTRACT

Recognizing the value of information sharing among supply cleaingrs, a growing number of firms have expressed

keen interest in jointly creating customer demand, managing business functions and leveraging the strength of their supply
chain partners. In particular, such interest sparkedahid development and implementation of collaborative planning,
forecasting and replenishment (CPFR) that was proven to be successful in minimizing safety stocks, improving order fill
rates, increasing sales, and reducing custoesponse time. Despite increasing popularity, key drivers for the successful
development and implementation of CPFR have not been fully understood by practitioners and academicians alike. This
paper unveils the invisible cleahges and opportunities for adopting and implementing CPFR. Also, it provides an

overview of CPFR in comparison to other alternative forecasting techniques such asaagdrforecasting and focus
forecasting, while synthesizing the past evolutions and future trends of CPFR in a supply chain setting.

Key words Collaborative Planning, Forecasting and Replenishment, supply chain management, demand planning

1. INTRODUCTION

In contrast tothe traditional business paradigm that
focuses on the effectiveness and efficiency of separate
business functions, a growing number of firms have
begun to realize the strategic benefits of jointly planning,
controlling, and designing a supply chain as a whole
through inter-functional and inter-organizational
integration. These benefits include: reduced inventory
(or working capital), less frequent rush delivery, faster
product flow, quicker customer response time, higher
asset utilization, larger marker shaamd increased
revenue and profit. Despite a host of benefits gained
from supply chain integratiomnly a few firms have
adopted and successfully implemented a concept of
jointly planning, controlling, and designing a supply
chain. In fact, Gustin (2001) reported that less than one
third (26%) of the 300 U.S. companies surveyed
recognized and successfully implemented supply chain
integration. Also, the respondents of the American
Shipper/Mercer Management Consulting Survey
conducted by Artman and Sabath (1995) indicated that
supply chain integration was one of tmest pressing
logistics related problems. A lack of success in
implementing supply chaintegration is often due to
poorly coordinated data exchange or information
shaimg among supply chain partners. Thus, the ultimate
success of supply chain integration will depend on
supply chain part netims 6
information throughout the supply chain and develop
joint planning processes for adding value to
endcustomer so needs (see,
Cachon and Fisher, 2000; Lee et al., 2000; Thonemann,
2002; Zhao et al.,, 2002 a, b for various benefits of
sharing information in supply chains). An information
sharing process that has gainedréased popularity

over the years is collaborative planning, forecasting, and
replenishment (CPFR).

In general, CPFR is referred to as a 4site@ joint
demand planning process that aims to enhance supply
chain visibility by improving order forecasasd
fulfillment through continuous communications among
multiple supply chain partners. &minestep process is
comprised of: (1) develop freehd agreement; (2)
create joim business plan; (3) create sales forecasts; (4)
identify exceptions for sales forecasts; (5)
resolve/collaborate on exception items; (6) create order
forecasts; (7) identify exceptions for order forecasts; (8)
resolve/collaborate on exception items; (9) order
generation (see, e.g., Ackerman, 2000; Logility, 2000).
The detailed steps of CPFR are graphically displayed in
Figure 1. Although CPFR evolved from traditional
collaborative tools, such as: electronic data interchange
(EDI), vendor managed inventory (VMI), andieint
consumer response (ECR), it differs from others in that
it brings mutual bendé to all the supply chain partners
involved by utilizihng more interactive, broader
communication processes throughout the supply chain
rather than relying on limited transaclievel
automation. Other benefits of CPFR include: higher
inventory turnover, lower stoe@ut rate, improved order

fill rate, improved cash flow; more accurate production
scheduling, more amicable business relationships
among supply chain partners, reduced cycle time,
reduced order picking/receiving costs, redudabor
costs, and quicker response to customer needs (Sherman,
1998; Williams 1999; Barratand Oliveira, 2001;
Langabeer and Stoughton, 2001; McKaige, 2001;
McCarthy and Golicic, 2002; Andraski and Haedicke,
2003). For example, the pilot implementation of CPFR
by WalMart and its supplier, Warreambert,
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increased average-stock rates from 87 to 98%,
reduced lead time from 21 to 11 days, amcteased
sales volume by $8.5 million in 1995 (Fahrenwald et al,
2001). A German ofite supplies manufacturer named
Herlitz AG, which shared information with its retailer
named Metro through CPFR, reduced its inventory by
15%, curtailed its stoekuts by 50%, and increased its
annual sales by 3% (Andraski, 2000)Similarly,
Johnson & Johnson reported to increase istack rate
from 91.5% to 93.8% after adopting CPFR (Inventory
Management Report, 2002). AfteCPFR was
implemented for Sears and Michelin in 2001, they
reported that iustock lewels at the Sears stores were
improved by 4.3% and Sears distribution
centersto-store fill rate was increased by 10.7%, while
the combined Sears and Michelin inventory levels were
reduced by 25% (Steermann, 2003). The detailed
illustration of CRPF implementation success for other
companies can be found in Seifert (2003).

Despie the aforementioned promises, CPFR is not
without its obstacles. These obstacles may include:
cultural and technical incompatibility among supply
chain partners, lack of trust among supply chain partners,
lack of scalability, lack of internal alignment,
inadequate software and technology support, substantial
startup investment for building a communication
infrastructure, antitrust laws, legacy systems, and
difficulty in realtime coordination of information
exchange (e.g., Mentzer et al.,, 2000; Barratt and
Oliveira, 2001; McCarthy and Golicic, 2002; Seifert,
2003). One way of overcoming such obstaclesds th
integration of CPFR with other alternative forecasting
tools, such as: agebasel forecasting and focus
forecasting, that can complement CPFR.  With this in
mind, he primary purposes of this article are to:

1. Compare and contrast CPFR with other related
demand forecasting and planning techeg] such as
agentbased forecasting and focus forecasting;

2. Syntlesize the existing CPFR literature with
respect to their practical implications and technical
merits;

3. Develop a hierarchical taxonomy for the existing
CPFR literature and categorize it according to its
application area, problem scope, and methodology;

4. Summarize research trends and identify untapped
research topics associated with CPFR;

5. Discuss the future outlook for extensions of existing
CPFR literature.

2. CPFR VS. AGENT-BASED FORECASTING

Since a supply chain involves the synchronization of a
series of interelated but different stages of business
processes influencing multiple trading partnets,
demand planning and forecasting cannot rely on a single,
standalone forecasting toolOne of the emerging
concepts that fits into the supply chain framework is
agentbased drecasting which was designed to

automate the coordinated planning and communication
processes throughout the entire supply chain. In general,
agentbased forecasting is a compubarsed forecasting
system that aims to facilitate enterprisiele integration
through non-proprietary message transfers and
automated reasoning capabilities available
intelligent software agents. AccordingReis (1999),
an agent refers to an autonomous entity that can take
certain actionsto accomplish a set of goals and can
compete and cooperate with other agents while pursuing
its individual goals. An agent is often characterized by
its ability to exploit significant amounts of domain
knowledge, overcome erroneous input, use symbols and
abstractions, learn from the environment, operate in real
time, and communicate with others in natural language
(Newell, 1989).

from

Exploiting such characteristics, an agent concept was
recently introduced to handle variolagistics and
supply chain issues including a shop floor control within
a material requirement planning (MRP), traffic control,
joint production planning, and businégsusiness
communication and negotiation (Van Dyke Parunak,
1988; Satapathy et al., 1998; Swaithian, 1998;
GarciaFlores et al., 2000; Fox et al., 2000; Ito and Saleh,
2000). More recently, Yu et al2q02) developed an
agentbased forecasting system to predict-endtomer
demand though information exchange among supply
chain partners. In forecasting applications, they utilized
four multiple agents with different roles: task agents;
coordination agents; data collection agents; interface
agents (see Figure 2 for a graphical display of these
agents). Their experiments with actual data showed that
agentbased forecasting performed better to predict
endcustomer demand than a collection of traditional
time series forecasting techniques in a supply chain
setting. Thus, they conclude that agbasted
forecasting was suitable for demand planning in a
supply chain setting as a substitute for CPFR. Though
CPFR and ageitased forecasting have similarities in
that both are intended to coordinate multiple sources of
data for joint demand planning and forecasting, they
differ in many respects. The differences between CPFR
and agentbased forecasting are summarized in Table 1.

3. CPFR VS. FOCUED FORECASTING

Focus forecasting is an expert system that identifies a
simple forecasting rutef-thumb, which worked best in

the past, and uses it to make a stemin predition for
future events such as sales or customer demands. Focus
forecasting is often comprised of three steps: (1)
simulate thepast forecasts using a variety of simple
forecasting rules; (2) evaluate the performances of these
simple rules with respect to forecasting errors such as
mean absolute deviation (MAD) and mean absolute
percentage error (MAPE); (3) select the forecasting rule
that performed best as the forecasting method that will
used to forecast the next
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forecasting is characterized by its simplicity, lack of file
maintenance, and user friendliness (Bn1991; Smith,
1997). Focus forecasting is different from CPFR in that
the former does nonvolve trading partners for making
forecasts and focuses on internal forecasts within the
compay, whereas the latter shares information with the
multiple supply chain partners and develop both intra
and interorganizational demand plans (see Table 1 for
detailed distinctions between CPFR and focus
forecasting).

4. TAXONMY OF THE CPFR LITERARURE

The CPFR taxonomy to be developed here uses three
broad classification schemes: (@)oblem scopas a
criterion for measuring the breadth and depth of the
CPFR study, (2) thenethodologyas a criterion for
evaluating the theoretical advance of the CPFR study,
and (3) theimplementation statufor assessing the
practicality of the CPFR study.

4.1 Problem scope

The problem scope is categed with respect to the
level of CPFR integration: (1)intra-organizational
integration across different business functions; (2)
inter-organizational integratiomcross vertical supply
chain links. The inteorganizational integration can be
further subclassified into: (1jwo-tier integration; (2)

n-tier integration. A twetier integration focuses on the
collaborative riationship between two primary supply
chain partners (typically the manufacturer and retailer);
whereas, a -tier integration involves more than two
(multiple) supply chain partners across the industry and
vertically extends information sharing mechanism to
mini mize fAbull whipo effect
The bullwhip effect is generally referred to as an inverse
ripple effect of forecast errors throughout the supply
chain that often leads to amplified supply anchded
misalignment where orders to the upstream supply chain
partner tend to exaggeratke true patterns of
endcustomer demand since
view of true demand can be blocked by its immediate
downstream supply chain partners (see, e.g., Lee et al.
1997; Min, 2000). Either twtier or rnHier integration

can also be subdivided into efteone, oneto-many,
and manyto-many integration (e.g., CPFR partnerships
among multiple manufacturers and multiple retailers)
depending on the number of horizontal supply chain
partners involved iICPFR.

e a

4.2 Methodology

The broad subcategories of methodological
classification are descriptive (conceptual) and normative
(analytical) studies. The descrigtistudies often
illustrate the numerous managerial benefits of using
CPFR or evalate the outcomes of CPFR in comparison
to traditional stanéilone demand planning through case
examples. On the other hand, normative studies

designed quantitative models to assess the positive
impact of CPFR (or information sharing across the
vertical supply chain) on various supply chain
performances in comparison to old legacy systems or
less structured forecasting procedures.These
quantitative models can be broken down into
mathematical models and simulation experiments. The
core mathematical models also include various
forecasting techniques which ynde categorized as:
time series and causal methods. Time series (univariate
forecasting) methods assume that the past is an adequate
representation of the future andh a 't a prod
demand pattern can be extrapolated to predict future
demand (Tyagi, 2002). Causal (multivariate forecasting)
methods make predictions of the futurenbgdeling the
relationship between a series and other series (DelLurgio,
1998). Time series medds include moving average,
exponential smoothing, decomposition, linear trends,
and BoxJenkins, while causal methods include
regression and econometric models (Chambers et al.,
1971; Delurgio, 1998).

4.3 Implementation status

Since supply chain managers may be interested in
determining the applicability of the proposed model and
procedure, we included the third dimension of the
taxonomy indicating whether or not the proposed model
and procedure was implemented, and whether or Bot th
model was developed based on actual data.

5. SYNTHESIS AND FUTURE RESEARCH
DIRECTIONS

Despite the relatively short history GPFR, we have
noticed a clear research stream established by many
pioneering schlars who initiated CPFR studies during
the last few years. A few of these studies worth noting
include: (1) Aviv (2001) who developed a mathematical
model as a means of measuring the magnitude  of the
benefit of joint demand forecasting and inventory
planning on supply chain performance (e.g., supply
chain cost); (2) Barratt and Oliveira (2001) who
identified key inhibitors for CPFR implementation
through an empirical survey; (3) McCarthy and Golicic
(2002) who proposed manageriguidelines for
successful implementation of CPFR based on their case
studies; (4) Cbn et al. (2000) who introduced a
mathematical framework that helped measure the impact
of demand forecasting on order variability (or bullwhip
effect) in supply chains. Regardless of methodological
differences among these studies, all of these studies
share a common therea verification of the positive
impact of ®FR on supply chain performance (see Table

2 for detailed summaries of past CPFR studies).
Following this theme, Zhao et al. (2001), Zhao and Xie
(2002), Zhao et al. (2002a, 2002b), and Dejonckheere et
al. (2002) attempted to evaluate the impact of demand
forecasting on supply chain performance including the
bullwhip phenomena using simulation models. Most of
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these models, however, are confined to-tiwo supply
chain integration and focused their attention on supply
chain costs in measuring the supply chain performance.
With many open research questions unanswered and
buoyed by increasing intetein CPFR, additional
research is needed to consider the following areas:

A Asbility increases proportionately to the number

of tiers participating in inter-organizational
collaboration, future research efforts should be directed
toward the development oftrer CPFR that can support
multiple supply chain partners and multiple industries.

In other words, the scope of CPFR shbbe extended to
include distributors (e.g., carriers and 3PLs) and
multi-tier suppliers, while encompassing the elements of
collaborative product design, transportation, event and
categorical management. In particular, the integration
of collaborative transportan management (CTM) into
CPFR or vice versa may enhance logistics efficiency by
increasing freight consolidation opportunities, updating
shipment status on a rdimhe basis, and utilizing
trucking capacity. Thus, the integration of CTM with
CPFR can be an intriguing subject of future research.

A Although the potenti al
the past literature, its success in a-+eaild setting has

not been well documented. Additional case studies
reporting the CPRF success and failure stories are
needed to convince CPFR critics to consider CPFR as a
major demand forecasting and planningl.to In
particular, these studies should identify key enablers and
impediments for the suessful implementation of
CPFR.

A I'n evaluating the magni't
of the existing literature relied on traditéd supply
chain performance measures such as inventory carrying
costs and backorder costs.The development of more
specific supply chain performance metrics for
measuring CPFR benefits should be in order for future
research. These metrics may include: emsbash cycle
time, inventory turns, order fill rates, and stemlt rates
(see, e.g., Min and Zhou 2002 for a detailed discussion
of supply chain performance metrics).

A Si n c e ntabée# @ bringsjoint benefits for all

the supply chain partners involved in the demand
forecasting and planning process, future research
endeavors may focus on the verification of joint benefits
gained from CPFR during the multiple time periods.
That is to say, more longitudinal studies stiobé
conducted to examine the lotgrm effects of CPFR on
supply chain conndiwity and visibility.

A Given t h e -basedoftrecadsting and
focus forecasting that can replace or complement CPFR,
the comparative analyses of CPFR versus agaséd
forecasting or focus forecasting may be a fruitful area
for future research. Similarlythe complementary
nature of CPFR and ECR or CPFR and VMI needs to be
investigated to ga further insights into the role of ECR
or VMI in CPFR.
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ABSTRACT

Many businesses have now realized that a Reverse Logistics system can be used to gain competitive advantage. Ever
the best retailers and vendors now have reason to review how their returns programs are mamagethnslogies

and service providers now of fer an opportunity to
reducing t he 6total cost of r et ur mescldandisingpand product i | i z
performance. | mproving 6total returns performanced c

competitive advantage. It has forced businesses to reengineer their businesegpranddook into what can be the

next practices in business rather than adopt best practices. Reverse Logistics is a very complex and specialized area of
any supply chain and it involves handling individual incoming Ipar@pening and inspecting products,
communicating with internal departments, customers and vendors and then directing products into disposition channels
which will provide the highest value. It is necessary to have a symizktbeffort from all the supply chain partners for

Reverse Logistics to be successful. This paper explains the various elements of reverse logisticsfathe need
cooperation in reverse logistics and the opportunitidstwdrise through the processes of Reverse Logistics.

Keywords:reverse logistics, cooperation, supply chain

1. INTRODUCTION promising financial potentials, its sustainable growth
o _ _ alternative and the environmental positive impact it
Reverse Logistics by its nature isa very compled could have. Reverse Logistics is a rather general term.

specialized area of any supply chain. No matter what the |, {he proadest sense, Reverse Logistics stands for all
product is, howit is sold, avhothe customers are,  gperations related to the reuse of products and materials.
every company needs to focus on recovering the The management of these operations can be referred to
gredest value from returns. All of this while as Product Recovery Management (PRM). PRM is
maintaining customer loyalty, cooperation cost and concerned with the care for products and materials after
harvesting information that helps reduce returnsin the {hey have been used. Some of thastvities are, to
future. Cooperation between all supply chain partners is some extent, similar to those occurring in case of
the keyto establish the smooth flow of products and jnternal returns of deftiee items due to unreliable

information in reverse logistics. Returns require special production processes. Reverse Logistics though refers to

information  systems, dedicated equipment and all logistic activities to collect, disassemble and process
personnel trained in nestandard processes. Retsir used products, product parts, and/or materials in order to
processing involves handling individual incoming ensure a sustainable (environmentally friendly)
parcels, opening and inspecting products, recovery

communicating with internal departments, customers

and vendors and then directing products into disposition Reverse logistics deals with five basic questions:
channels, which will provide thieighest value. To 1. What alternatives are available to recover products,
create visibility in the returns supply chain a firm Product parts, and materials? - o
requires greater information sharing and using 2. Who should perform the various recovery activities?

e . - 3. How should the various adtiies be performed?
automated notification to support integrated decision . ; . e .
making 4. Is it possible to integrate the activities that are typical

for reverse logistics with classical production and
distribution systems?

2. WHAT IS REVERSE LOGISTICS? 5. What are the costs and benefits of reverse logistics,

both from an economical as an environmental point of

Reverse logistics, that is, all operations related to the View?
extension of useful lifecycle for used products,
commercial returns, excess inventory and packaging
materials, gains increasing attention globally for its

Below is an example of the reverse logistics:
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Scrap
> . . .| Vendor
Consumer > Store ™ CRC of Retailer >
Recycle
Flow of product and information
FIGURE 1: REVERSE LOGISTICS IN RETAIL INDUSTRY
3. FACTORS IN REVERSE LOGISTICS With the emphasis being given on Reverse Logistics

today, the IT system developed to handle reverse
logistics should be flexible enough foreiritable future
3.1 Zero returns expansion, as well asto have the ability to handle the
many exceptions involved in reverse logistics. The
Zero Returns is a program where the company in reverse logistics system should creatdasabase and
question does not accept returns from its customer. track returns at the store level back through the pipeline
Rather, it gives the retailer an allowable return rate, and to the manufacturer.
proposes guidelines as to the proper dispositibine
items. This strategy basically passes the returns3.g Centralized Return Centers
responsibility onto the retailer, while reducing costs for

the manufacturer or distributor. CRCO6s ar e dedi c @s te dandle s p
returns. Al l of t he

3.2 Asset recovery returns to such a central location where the items are
subsequently sorted, pr

Asset recovery i s sitoe of A cThis system is essential for orderly and organized

returned goods as surplus, obsolete, scrap, waste andmethod of handling returns.
exess material products, and other assets, in a way that

maximizes returns to the owner, while minimizing costs 4. WHAT IS SUPPLY CHAIN COOPERATION?

and l|liabilities associ Cooperation = Getting to Know You, Much Better
3.3 Outsourcing All trading patners have a transactional relationship,

_ _ and some even share lots of information about their
Many companies have established sound reverse businesses. Cooperation goes much further to take the

logistics systems and procedures. In many casesuncertainty out of future product supply/demand
however, it makes more sense for the firm to outsource through joint planning and action. By following a

their reverse logistics functions than keep those specified methodology i known as Cooperation

in-house. Planning, Forecasting and Replenishment (CRFR)
. companies can dramatically improve supply chain
3.4 Gate keeping effectiveness with new product and package design,

_ demanl planning, synchronized production scheduling,
Gat e keeping has been andlogistics planning. According to the CGE&Y survey
defective and unwarranted returned merchandise at thementioned earlier, this practice is catching on: 25% of

entry pointinto thereverdeo gi st i cs | respondents indicated that CPFR has been implemented
. . - _ in their firms. CPFRO&s
3.6 Compacting disposition cycle time companyto-company initiatives to include industry

consortia as well. Supply chan visibility and
Disposition cycle time is the amount of time needed to cooperation capabilities are evolving rapidly, and, not
figure out what to do with returned products once they surprisingly logistics experts often disagree on where
arrive. Often, when material often comes back in to a this whole effort is headed.
distribution center, itis not clear whether the items are
defective, can be reused or refurbished, or need to bes WHY COOPERATION IN REVERSE
sent to a landfill LOGISTICS?

3.7 Reverse logistics information systems 5.1 Return-to-vendor adds significant and
unnecessary cost.
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equity and cannibalized sales. Traditional liquidation
Retailers in many industries simply send returned channels havprovided low value recovedyoften only
products back to vendor/distributors for credit. 109%-20% of retail value due to slow and inefficient
Devaluation of product as it moves kaerd slowly in paths back to consumers. The Internet has enabled new
the supply chain is dramatic. Handling, storage and channels for selected merchandise that offer more direct,
shrinkage costs mount at every step of the way as the faster resale paths with higher recovery.
product becomes increasingly out of date. The
administrative costs of managing the complex, diverse 6. Why focus on Reverse Logistics?
returns policies among hundreds, or even thousands of
retailers, distributors and manufacturers is another Following are a few forceful reasons to focus on
major cost of returto-vendor programs. Reverse logistics:

In an effort to reclaim some of these costs, leading 6.1 Return rates are higher than ever.

retailers are now negotiatngt t r act i ve f

pricing with their suppliers in exchange for taking over Return rates are high and climbing, especially for online

all returns, including warranty and repairs. businesses which are experiencing increased return rates
as a result of trial and impulse Internet purchasing. Calls

5.2 Merchants going online are finding returns a and traffic to customer service also increases as online

challenge. buyers, in particular, expect fast credits and refunds.

With this boom in online retailing Isacome some chaos 6.2 The cost of returning items to vendors is

in all areas of customer service and fulfillment, ultimately absorbed by retailers.

particularly with returns. According to data from a

number of industry research firms, returates for Retailers in many industries simply return products to
online sales are substantially higher than traditional vendor s . Sending mor e
retailing. Rates of 20% to ywmnd 30% for certain results in necessary price increases to their customers,
categories have been reported. Most fulfillment centers, the distributors and retailers.

information systems and customer service centers

designed for handling traditional retail simpgnnot 6.3 Do third party logistic providers handle returns
efficiently process this volume of returned merchandise. efficiently?

As a result, returns costs are high and returning credit to

consumers has often been slow. sTiwor performance Some retailers have successfully outsourced

is a barrier to new or repeat sales to -fooased fulfillment and logistics functions to third parties for

buyers. better service, lowecosts and increased flexibility.
However, few of these providers have yet to develop the

5.3 The total cost of returns is high. special processes or to make the incremental

investments necessary to handle returns efficiently.
The total costs assatéd with returns are significant.

These costs are crefinctional and hit numerous expense 6.4 Taking full-Advantage of new returns technology
lines, cost centers and budgets. As aresult, retailers andis the key.
manufacturersdwve difficulty measuring all of the hidden
costs or fully understanding the business impact. The hard New technologies and service providers have emerged
costs can, with effort, be measured. These include to address the increasing demand for better solutions in
warehouse staff, customer service associates, shjpping returns management.
storage and inventory space, third party vendors, packaging
for disposition, disposal fees and other direct costs. Higher 6.5 Returns as a competitive advantage.
prices from suppliers for accepting returren also be
identified. The soft costs, such as customer satisfaction and Retailing has become competitive, so every opportunity
loyalty, are much more difficult to measure but can have a should be taken for botteline improvements. Returns
major impact nonetheless. Retailers interviewed recently have the potential to be one of the greatest untapped
believe that the total cost of returns could be as much as source for increased revenue and customer loyalty.
5-10% of sales.

6.6 Returns: not just a necessary cost of doing
5.4 Value recovery from returns has traditionally business.
been low.

Returns have traditionally been considered just a
There & a number of established methods for necessarycost of business. However, the costs
recapturing some value from returned merchandise. associated with returns are far from trivial when all of
In-store sales and retuto stock are labor intensive, the hard and soft costs are calculatedietermine true
provide mixed results and also pose risks to brand business impact.
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6.7 The traditional liquidation of returns channels
are slow, inefficient and costly.

Recovering value from returns is a difficult task through
the traditional liquidation channels. Although these

retailers to ensure the flow of products in reverse
logistics. Itis important thathey understand specifics
of the return supply chain and agree on disposition of
returned products. To ensure this cooperation
information on daily retus needs to be available
centrally to both the retailer and vendor so that they may

channels are widely used, they lack ease and efficiency, optimize the frequency and cost of transportation.

and the end result for merchants is the recovery of a

mere 10to 20 percent of cost. Products lose value at7.3 Return price rationalization

every step to final disposition.

6.8 Returns contain a wealth of information on
products and merchandising.

Returns offer an immense amount of information about
consumers and products that few retailers and
merchants capture. Faxample, returns can provide
information about the original merchandising, actual

productperformance, ease of use, product defects and price at which the product was bought.

consumer expectations.

7. COOPERATION IN REVERSE LOGISTICS

7.1 Warranty

The first steps toward®kaboration need to be taken
while dealing with warranty at theustomesretailer

interface Any product with a lapsed warranty should
not be allowed into the reverse supply chain by retsil

For any product in the retail chain two prices cante
play. First, the price paid by the retailer to the vendor
and second, the price a customer pays to buy the
product

CustomerRetailer interface: On returning a product,
customers demand a reimbursement from the retailer.
The retailer is hence obliged to pay the customer at the
However,
customers may have misplaced or lost the invoice
making it impossible to verify the price for
reimbursement. Two cases emerge from this scenario:
(). Reduction in price oproduct after it was first
purchased. Owing to lack of information ,customers are
reimbursed at the reduced price, they suffer a loss. This
leads to loss of face of the retailer and a loss in customer
loyalty and brand image of the retailer.

(ii). Reduction in price of product after it was first

such products consume time and effort in the reverse purchased. In this case the retailer is ata loss since he

supply chain. If the product enters supply chain it
needs to be dispositioned recycled, refurbished or

has to reimburse the customer at a higher price. The
retailer hence suffers a financial loss on the return in

returned deciding the appropriate course of action is a question.

potential area of conflict at the retaibendor interface.
Verification of products at the store level may be done
using invoices or seriahumber of product. However,

Hence, itis importantto be able to track the price of
individual products while being retuned by customers.

this is easier said than done because tracking of millions Serial number tracking could be the answer to resolve

of individual items requires maintaining a large
database which proves inefficient, retrieval of
information is time consuming and not cost effective.

The next stage for collaboration comes at the
retailer-vendor interface Once the product is accepted
by the storeit is moved to the CRC of the Retailer.
There generally is some time gap between theee tw
events. This delay may be due to a minimum return
quantity stipulated by the retailer to stores or specified

this issue.

Retailervendor interface: Once the product is in the
reverse supply chain and the retailer needs to return the
product tothe vendor animportant question arises, at
what price should the vendor reimburse the retailer?

7.4 Product returns with damaged packaging

Many a time products returned by customers to retailers

time periods during which returns are accepted. For any or vendors are not in the originphckage. Either the
product accepted close to the end of warranty, its package in which the product is returned is damaged or

warranty may expire during this time delay. Hence,

is of a different mduct all together. This creates

information systems at the CRC should be responsive problems in reverse logistics since any identification put
and raise exceptions and alerts to warn the retailer andon theproduct is lost and products are not in a position
expedite the returns process. The system should check if to be identified by any scanning media leading to a

demand for this product exists elsewhieréhe network
of stores and accordingly arrange for movement of
stocks.FIGURE 2 show the details.

7.2 Return Material Authorization (RMA)

discontinuity in information flow in the supply chain.

At the retailercustomer interface: Retailers may refuse
to accept products not returned in the original packaging,
this leads to friction between customers and eegail
which ultimately results in an irate customer thereby
affecting customer satisfaction, retention and loyalty

Cooperation would be required between vendors and and diminishirg the brand equity of the retailer.
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Stores
Stores \: Retailer CRC .| Vendor
™ Ll
Stores //’ _ o
Return Material Authorization
+ ______________________________________________________
Returned Product
____________________________________________________________________________ .b

FIGURE 2: FLOWS IN SUPPLY CHAIN

8. CONCLUSION

Reverse Logistics has been stretching out worldwide,
involving all the layers of supply chains in various [
industry sectors. While some actors in the chain have
back, others have
pro-actively done so, attracted by the value in used
products. One way or the other, therefore, Cooperation
in Reverse Logistics has become a key competence in

been forced to take products
modernsupply chains.
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ABSTRACT

Supply chain management has been influenced greathbhbgieess, so does coordination which is regarded as the core
of supply chain management. The characteristics of supply chain management badeiress are analyzed firstly,
which describe that information transmission has been accelerated and the relation between émdsrpeisesie not
only competitive but also cooperative unddiusiness environment. Differences of coordination mechanism between
tradition environment and-lasiness environment are compared secondly. Finatlgrding to market relation and
competitivecooperative relation between enterprises, the suitable coordination mechanisms babedirase are put
forward. The paper presents a framework to assist managers inngdbptisuitable coordination mechanisms under
different business environment.

Keywords Supply chain managementtasiness, Coordination mechanism, Cooperative relation

1. INTRODUCTION management.
Supply chain management (SCM) has gained As one of new manament modes, supply chain
significance as one of the 21st century manufacturing management integrates and coordinates resources of all
paradigms for improving organizational cortipeeness. nodal enterprises, so coordination is the core of supply
Emphasizing strategic collaboration, information chain management. Underbasiness environment, the

sharing, responding to market rapidly etc, the key of communication in organization becomes more
supply chain management is to manage and coordinateconvenient. And the institutional structure is a
the cooperation between enterprises of supply chain.hierarchical network system, which make the range of
However, because the application of the network and management biggeand the amount of information that
information technology lags behind the relative the members need to accept and deal with older. In
advanced management mode, theditienal supply addition, carrying on customer relation management and
chain based on paper, fax, is difficult to share establishing learning organization make it difficult to
information simultareously between enterprises. obtain, share and integrate the information in the supply
Though some manufacturing companies have adoptedchain. Because the uncertainty of market is increasing
the systems, such as MRP underebusiness environment and the relation between
syst ems canoét fully s artners becomes complicated, partners \tdrointend
advantage and systematic characteristic of supply chainto conceal the information or the knowledge resources in
management. These systems are often limited in singlec onsi d er at indnterestd Atthe samé ttme,o w
enterprise and the Online Electronic Linkage between with the application of-business, managers can set up
partners and the interface between the enterprise andiarious coordination mechanisms through network.
customer are weak, which lead to the lone island of Using the appropriate coordination mechanisms offers
information of sipply chain. the potential to help managers improve business
performance, increase revenues, reduce costs and reach
E-business is a kind of social form of business operation new markets. However, for these to happen,
using modern computer information technology, management practices must be adapted to the new
especially network technology. The basic purpose of environment. The Internet facilitates the implementation
e-busines isto realize the maximization of the social of a variety of coordination mechanisms, such as
wealth through improving productivity, reducing the auctions, electronic agents, etc. The challenge that the
operating costs, optimizing resource distribution. The managers face is to choose the mechanism that best fits
rise of ebusiness is a revolutionary of the business each situation. So grasping the coordinatiochaaisms
operation mode caused by the rapid development ofof supply chain based onbeisiness is very important to
information technology, which leads to the great change go on the deeper researofisupply chain management
in existence foundation, operation way, management and has great directive significance to apply the thoughts
mechanism of traditional economic actiyitghen the of supply chain management to our country.
traditional market ideas, and then the theories and
methods of supply chain management. As a result, The purpose of this paper is to identify which
e-supply chain management appears being the coordination mechanism is best fib the practical
combination of ebusiness and supply chain business environment. At first the characteristics of
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supply chain under-business environment are analyzed. The purpose of information integration is to realize
The differences of coordination mechanisms between information sharing of supplghain enterprises, reduce
tradition environment and-laisiness environment are the influences of uncertain factors. The information
compared from running environment, feedback transmissin of traditional supply chain is a chain which
mechanism etc. Then the suitable coordination can easilylead to "bull whip effect”. Afterbesiness
mechanisms under-leisiness environment are put appears, supply chain managementis set up a centre of
forward and compared. The text is summarized finally.  information management based on Internet which is a
mode of network information integration. It can store all
2 SUPPLY CHAIN MANAGEMENT BASED ON kinds of data, and deal with information intime. It is
E-BUSINESS helpful to realize the cooperation between enterprises
and improve the integration of information in the supply
With the improvement of information technology and chain.
the aggravation of economic globalization, the
development of -business is very fast. As the statistics 3) Realization of synchronized operation
of relevant materials showing, the global turnover of
e-business reaches 15,300 million Yuari898, rises to  The synchronized operation between enterprises of
26,500 million Yuanin 1999, increases about 73% per supply chain can reduce the delay of demand
year on average.-Business is concerned by all walks of information, improve the working efficiency. Because of
life, and management theories and operation modes havethe distorting of information transmission and the
changed deeply. relation of competition between enterprises, the
traditional supply chain is very difficult to take
2.1 Characteristics of Supply Chain Management  operation in step. Under the environment-blsiress,
Based on Ebusiness the synchronization can be realized by Internet. Through
Internet, enterprises can forecast, make and implement
Supply chain management has been influenced bythe relevant plan together. Meanwhileyyers and
e-business. Manufacturers can sell products to sellers can share the result of forecasting, exchange the
consumers directly not having dealer or the retailer views and coordiate the difference of both sides in time.
through ebusiness, which eliminate some unnecessary Therefore, supply chain management can realize the
links of supply chain. Meanwig] the information flow synchronization entirely on internet.
and fund flow between enterprises are more frequent,
The relation between enterprises has changed. Therefore}) The transformation of management focus
under ebusiness environment, supply chain

management has some new characteristics. Under the traditional mode of magement, the focus of
supply chain management is how to create value using
1) The complication of relation between enterprises the advantage of production technology and

management. In -leusiness @, the focus of supply
Traditional supply chain regards production as thechain management is how to assure "power origin"
centre. Becage of the existence of the seller's market, status of consumers, how to obtain knowledge through
the seller can control the buyer through price and an analysis of uncertain demand, and how to create
quantity of supply, and the relation between buyer and value by sharing knowledge with the whole supply chain.
seller is a kind of sheterm contract, that is a kind of  So the supply chain enterprises should collect drates
competitive relation. Because of the appearance ofof demand information, and change them into
advanced management thought, such as MRP, JIT, TQMknowledge which can iprove the efficiency of supply
etc., the relation between enterprises changes into thechain by the knowledge converter.
logistic relation progressively. The main characteristic
of logistic stage is the integration of enterprises based on 5) pull-operatioal mode of supply chain
material. The cooperative relation of enterprises based
on logistics is only a basic cooperation. The operational mode of traditional supply chain is a
typical kind of push managemen After having
With the appearance ofbesiness, the cooperation produced goods, manufacturers send them to retailer or
between enterprises of supply chain has been customer by utilizing logistics. In this course, the trade
strengthened. Not only the material flow, but also the flow and material flow are push management. The
information flow is transferred between enterprises. | ogi sti ¢cs doesndt create v
Strategic cooperative relation appears. The relation function of supporting while the whelgoods move.
between enterprises of supply chain is becoming more However, supply chain based of@siness is different.
complicated which is not only competitive but also Because the activities of commodity production,

cooperative. distribution, storage and delivery are all operated
according to the customer's order, all the activities
2) Enhancement of information sharing including traddlow, material flow and fund flow are all

connected with market. Logistics has not only offered a
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strong guarantee for trade flow, but also created value ateffectively.
the same time because it is the component of the
customer service. 2) Dedsion mode

6) The appearance of virtual market There are two kinds of decision modes for the
coordination mechanisms of traditional supply chain:
In e-business era, the living space of enterprises hascentralized decisbon and distributed decision.
changed to not only physical market but also virtual Centralized decision supposes that the decision center
market. The virtual market is based on information, and can get information of all relevant enterprises or
controlled by information. The appearance of virtual departments, and make relevant decision based on all
market has changed the situation that consumers musinformation. Distributed decision is another kind of
use or enjoy products / serve through gthgsical extreme form of decision mode, and the decisions are
market, and weakened the restriction that producersmade by each enterprise or department according to
must gain and produce resces through the physical their own information. Under the environment of
market. Physical value chain which enterprises depend e-business, depending on information technology,
on in the supply chain becomes virtual. Enterprises caninformation can be transmitted fast among enterprises,
seek new points of creatable value by the information the operation of synchronization among enterprises will
technology such as integration, organization, choice and pe realized, and the purpose agpending to market and

synthesizing etc. meeting customer's demand will be achieved. But the
real supply chain is often a competiogoperative
2.2 Comparison of Coordination Mechanisms system formedby different enterprises whose purpose is
between Traditional Supply Chain and Ebusiness to maximize their own interests, sothe key enterprise
Supply Chain can not obtain all information needed. While setting up
the coordination mechanisms, enterprises should
Coordination is the administrative behavior basedhe consider both their own existing information and the
communication of information. With the appearance of information of partners that can be received, which can
e-business, the communication of supply chain expand the whole optimization space of supply chain.

enterprises becomes more convenient. A lot of new

information sharing platforms have been used. Many 3) Feedback mechanism

new cardination mechanisms are presented, such as

on-line auction, electronic agent and VMI etc. Atthe The implementation of any system must set up a
same time, because of the improvement of information feedback mechanism of information. The implementing
technology and the expansion of ecwmmoglobalization,  quality of coordination mechanism is strongly connected
the relation between supply chain enterprises has notyith the feedback mechanism. The traditional feedback
only competitie but also cooperative. So there are mechanism is a type of chain. The feedback of

differences of coordination mechanisms between information is transmitted from one department to
traditional supply chain andl@usiness supply chain. another, which forms a parallel modé information
transmission with organizational structure. Supply chain
1) Running environment based on ®usiness has a feedback mechanism having
the characteristics of network. The information of
Traditional coordination mechanims are mainly enterprises is transmitted not according to the
considered the internal coordination of single enterprise organizational structure, but the different enterprises in
which cope with uncertain market under fixed the sipply chain. Because the organizational forms of

environment. Therefore the coordination mechanisms ENterprises in the supply chain are different, the forms of
survive in a "steady" environment. Under the information flow are different.

environment of éousiness, information shiag between
enterprises of supply chain is more frequent. In order to
reply the changeable market quickly, rational The enterprise of traditional supply chain which regards
coordination mechanisms must be set up betweentheir own interest as the centeeglects the information
enterprises of supply chain. However, the change ofand interests of partners. The coordination method
decision for any enterprise will cause the difference of adopted is maly to optimize one’s own interests. Under
decision for other enterprises because of the environment of -business, there is very strong

interdenendenceof suoplv chain enterprise. The cooperative relation between enterprises. The
P pply prise. information of all enterprises of supply should be

coordination mechanisms must be fit for dynamic ;qnsidered while making decisions. The coordination
environment. The coordination mechanisms should be mechanisms of enterprises should have heaver

made by considering the uncertain factors of transparency in order to gain the synchronal operation in
environment of supply chain management, so that the the supply chain.

supply chain can dealith the market quickly and

4) Transparent degree
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3 COORDINATION MECHANISMS BASED ON suppliers. There are no relatigpecific assets. Further,
E-BUSINESS automated transactions are dmee transactions, which
Under the environment of-beisiness, information makes the transaction risk low. For the same reason,
sharing between enterprises of supply chain operational performance risk is considered medium to
managementis increasing, and relation between high.
enterprises is different. For example, ShiHua Ma divides
the partner ds type i nto 32 Competitive-cooperative Coordination

function and competitiveness: strategic cooperative Mechanisms

partner, competitive / technical cooperative partner,

powerful cooperative partner, and ordinary cooperative With the violence of market competitiothe relation
partner. Kim LangdfieldSmith divides it into three kinds:  between enterprises changes to competition and

non-cooperation, shortterm  cooperation, close competiton-cooperation. Because the foundation of
cooperation and cooperative network relation. So in coordination is cooperation, market mechanism can be
order to stimulate partners effectively, different adopted under competitive relation, while

coordination mechanisms should be applied to different competitivecooperative coordination should be applied
partners. The paper presents the suitable coordinationunder competitivecooperative relation. The contents of
mechanisms underlaisiness environment according to  competitivecooperative coordination inae not only

market relation and competitiemoperative relation. price, but also time, quantity, planning, stock, etc.
coordinatim. Implementing competitivecooperative
3.1 Market Coordination Mechanisms coordination requires medium asset specificity, which is

lower than implementing an EDI link, but itis higher
Market coodination is used to conduct a business than implementing other market mechanisms.
transaction, to purchase something at a given price.Transaction risk due to closeness of the relation is high
Frequently, market coordination is used to foster price given that competitivecooperative coordination is
competition among potential suppliers. Therefore, generally implemented with key members be supply
market transactions are often -binee transactions chain. Operational performance risk is low since
because a different supplier can be selected for eachmanagement maymiplement coordination to actively
transaction. The information that is shared using market manage the relation and, ultimately, to reduce risk of

coordination is generally limited to the conditiarfghe operational failure. Two competitivecooperative
transaction, delivery information and payment, in coordinative mechanisms are identified: stock
addition to bidding processes. Usually, market coordination and planning coordination.

coordination will not provide a sustainable catitve

advantage to a firm. Nonetheless, they tend to be simple Stock coordination can improve the systematization and

to use and frequently offémne opportunity to purchase integration of supply chain, and strengthen the agility

some items at a lower price, making them popular. We and response of enterprise through controlling the

identify two market coordinative mechanisms:-liore inventory. The emphasis of stock coordination is to

coordination and Electronic agents. reduce fAbull whip effecto
of enterprises and improve synchronization of supply

On-line aucton is a market mechanism in which the chain. Stock coordination that reflects newtype

buyers and seller agree on the item to be auctioned, andcooperative relation of supply chain is a stock

on payment and delivery conditions. Under the management of risk sharing

environment of ebusiness, auction has new

characteristics. Firstly, no relationspecific assets Planning coordination is a newode of supply chain

between buyer and seller are needed in afin@n  coordination mechanism and is considered requiring

auction on the internet. Secondly, because auctions arehigh cooperative degree between enterprises. It

onetime transactions, the transaction risk is low and the emphasizes the information sharing that should carry on

operational performance risk for aiects can be high. from drawing up to implementation of the plan between

Finally, since the preparation for and the participation in enterprises, which increase the whole flexibility of

an auction is time consuming, the frequency of supply chain.

transaction needs to be low. Higheeqguency might

make other coordination mechanisms preferable. 4 CONCLUSIONS

Electronic agents that focus on studying the With the development of e-business, information
coordination mechanism between the entities are thetransmission between enterprises of supply chain

core in the field of the distributed artificial intelligence becomes faster and faster. At the same time, the relation
in recent years. They connect commercial goal with petween enterprises changesoimtot only competition
customer's interests to reduce the transaction costput also cooperation. So supply chain management
between buyers and sellers automatically. Electronic changes greatly, dnas the core of supply chain
agents are part of the IT infrastructure since they are management, coordination has heavy difference too.
used for doing business with all possible customs or Firstly, the influences of supply chain management that
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are brought into by-business are analyzed. Secondly, Management Science and System ScieM®. 1,
the differencesof coordination mechanisms between pp452458, Dalian, 2001.

traditional environment andl®isiness environment are [3] Lan Boxiong, Zheng Xias a , Xu Xi n,
compared. Finally, the suitable coordination chain managementin E-business e r a Chinese
mechanisms under -beisiness environment are put Journal of Manageent ScienceVol. 8, No. 3, ppZ7,
forward. There are positive impetuses for the 2000.

administrator to identify the suitable coordination under [4] Zhang Wei, Huang Xiao-yuan, i | mp af
all kinds of business environment. Applying different E-business on supply chain t e g r dduina ofo ,

coordination mechanisms to different

partners can Northeastern University(Social scienc®pl. 5, No. 4,

greatlyimprove the performance of supply chain. 2008.
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ABSTRACT

Compared with traditional information system development methodology, ®&3€8 information system has the
following advantages: Avoid expensive development and maintenaegeient upgrades often anticipate
organi zationos need; rich functionality,; mat ur e t e
appropriate COTS components is a complex problem. For impridvengiccuracy of decisiamaking in COTS
component procurement, a tperiod model is put forward. In the first period, the procurement requirement of each
COTS component is compared with a COTS componas¢ base by cabased retrieval (CBR) and the initial
candidates are selected. In the second periodlh {iteger goal programming model is created to optimize cost and

time of the whole COT®ased system, anldlelp decision makers to decide the final candidates. Case shows that the
two-period method declines the complexity of computation and increases the rationality of decision.

Keywords:COTS (Commercial Offfhe-Shelf), component procurement, césesed retrieval, goal programming

0 INTRODUCTION AND BACKGROUND However, the model cannot explain how to deidh the
attributes difficult to be described gquantitatively. In this
COTS Commercial OffTheShelf componaet is a  paper, the kind of attribute is considered and a
kind of software product that has the followingtwo-period decision model for COTS component

characteristics [1]: procurement is given. In the first peridditial
0 Sold, leased, or licensed to the general public; candidates are selected by chssed retrieval (CBR). In
o0  Offered by a vendor trying to profitom it; this period, the procurement requirement of each COTS
0 Supported and evolved by the vendor, whocomponentis viewed as a new problem and is compared
retains the intellectual property rights; with a COTS component case base. Of course, a COTS
0 Available in multiple, identical copies; component case base should be createdlvance by
0  Used without source code modification. collecting information from component marketplace and

scoring attributes for each COTS component. In the
Compared with traditional information system  second period, final candidates are sefechy (G1)
development methodology, COfased solution has the integer goal programming from initial candidates.
following advantages: Avoid expensive development and

maintenance; frequent upgrades often anticipate 1 COTSBASED SOFTWARE SYSTEM
or gani z aeed; rich functionality, mature
technologies; tracks technology trends, etc [2]. A COTSbased software system means that the software

system is developed byirhasing and integrating COTS
A lot of organizations and scholars have done a series afomponents. Compared with traditional system, a
research on COTS component in recent years. ThEOTSbased software system has longer analysis and
Eur opean Unionds Fr amewor Kesignphases, whilstthe implementation plastses
a series of new research initiatives in compotased on COTS component integration rather than on
software engineering (CBSE) [3]. Gardler et al. [4] programming [4]. In implementation phase, the main
research how to support comporemted software task is inteicomponent integration. The glue code
evolution at strategic level of-Business. Maiden et.a  programming averagely is 37% of effort required to
[5] discuss how to acquire COTS software selectioncomplete various COTFBased development activities
requirements. Some scholars give guidance about COT$10].
component evaluation and selectj61v,8]. Sundarraj et
al. [9] create a muHperiod optimization model forthe A process model [4] for developing COd&ed
procurement of componebased enterprise information e-Business system is shown in Figure 1.
technologies.

E-Business Maturity Model (EBMM) is a strategic
The optimization model for the procurement of COTS positioning and planning tool. Pattern library stores
component given by Sundarraj considers both software patterns mapping business patterns that
component procurement cost and inter-component represent e-business i b gsrta c t grocesses. In
integration cost. That makes decision more scientificanalysis and design phase, EBMM is applied to export
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business patterns mapping business strategy and patteémplementation phase, according to

requirements,

library is used to export software patterns mappingcomponents are tested and purchased, and then, system is
business patterns. After analyzing the software patternsgdeveloped by components integration.
component procurement requirements are acquired. In

Business

EBMM

= Pattern

Software

—m  Test Harness [—

Pattern(s)

Library

¥

Patern(s)

Analysis ]

Component
Software

System

Requirements

Component
—»  Procurement |—

— — — — | — — Implementation phase — — -

Figure 1 Process model for developing Ca@i&8ed éBusiness system

In this paper, the workmainly focuses on the component According to whether easy to be described quantitatively,
procurement decision activity in implementation phase.attributes are categorized into two groups: quantitative
On te basis of component requirements, CBR and goabnes and noguantitative ones. Quantitative attributes,

programming are applied to create a-peviod decision

model.

The details about the model are given in Section 2.

COTS component procurement decisioaking is a
complex process. In the process,

2 MODEL

such as cost and time, satisfy additivity principle and are
easy to get solution by goal programming.
Non-quantitative attributes, such as functionality, are
nonadditivity and not easy to bapplied to goal
programming. In this paper, CBR is used to aggregate the
non-quantitative attributes.

In section 2.1, the method how CBR is applied to

large numbers afandidate selection is introduced in detail. In section 2.2,

attributes kould be considered comprehensively. Somethe goal programming model is given.
attributes are shown in table 1.

Table 1 The attribute of COTS component

Category

Attribute

Technical

Application domain

Architecture level

Architecture compatibility

Quality

Functionality

Reliability

Usability

Efficiency

Maintainability

Portability

Effectiveness

Productivity

Safety

Satisfaction

Vendor

Capability maturity level

Market share

Market size

Market stability

Financial viability

Management viability

R&D viability

Product support

Vendor reputation

Training

Delivery time

License type

Cost

Acquisition cost

Ownership cost

2.1 CBR(CaseBased Retrieval)

Nowadays, thereis no uniform and accepted approach
for COTS component pcurement decisiomaking. We

find that selecting components from marketplace is
similar to retrieving components from case base in
principle. So, BR is applied and a nearest neighbor

retrieval function is given as formula (1) shows[11]
n

X W xsim(f,', fR)
i=1
: . )
X W
i=1
Where W, is the weight of attribute

sim( ) is
similarity function and f'andf " are the values for

the attributes of the input and retrieved cases. The
retrieved case with a high aggregate match score
represents the nearer match.

Initial candidates are selected from COTS marketplace
according to the thresh

2.2 Goal Programming

Integer goal programming is applied to select the final
candidates from initial candidates. Two main quantitative
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objectives, cost and time, are considered. 3 EXAMPLE

The total cost of a COTS component is made up ofAssume that companid has three COTS component
acquisition cost and ownership cost. Acquisition costrequirement areasA, B, andC. The intercomponent
includes price and procurement expense. Ownership costtegration relationship i&Y BY C. Namely, A links
mainly includes intecomponat integration cost. with B andB links with C. The candidate set dkis {Al,

A2, A3}. The candidate set d® is {B1, B2, B3}. The
The total Time is composed of delivery time andcandidate set afis {C1, C2, C3}.

inter-component integration time.
In the first period, initial candidates are selected by CBR.

The (G1) integer goal programming model is given as

follows: The similarity function is defined as formula (2).
Min wv; +w, \ sim (f' ,f° F Lf'T £5, £, £7]01 (2
s.t.

. Because requirement areas are viewed as frame of
o j N1 ol g e _ reference to score, we can assume the values for
X x(pi + é) X+ X Xcg' ¥ X TV, =C.. attributes of each requirement area have been

=R et standardized, namelyfi' [ 1. Then, formula (2) can be

;<i Ixt_jx_j +1 % Xtll )ﬁ-jl v v, =t simplified as formula (3).

=1 i1 2 pijrir sim (f, %) =f.7 (3)

Ji

X Xij =1 for all i~ | The amount of attributes is large in practice. For

j=1 simplifying computation only four

3 attri but es ' feliability, safety, product

X x/ =1 for all i'N | support degree’ are consi de
.

= 2, the values of attributes are given by score method.

Ji

. Table 2  The values fattributes
X xi =1 for all i"N |

j=1 Functional | Reliability Safety Product
i ui ol -ity support
I l I
X % X N {(}1 degree
A Al 1.0 0.9 0.9 0.9
Vi Ve O,O A2 0.9 0.8 0.8 0.8
w,, w, O0 A3 0.8 0.8 0.7 0.6
Bl 0.8 0.9 0.8 0.9
. _ _ B2 0.9 0.9 0.9 0.9
Notation: p.'is the price of candidate component B3 0.7 0.6 0.7 08
i oAl Cl 0.8 0.8 0.9 0.9
M/; €' is the procurement expense of component =5 0.9 10 0.9 0.9
M/!; ¢l is the integration cost of componeM c3 0.9 08 0.9 0.8

and componentM, ; t! is the delivery time of The weights of four attributes are}00.2, 0.2, and 0.2 in
turn. The threshold b is
formula (1) and formula §3The result shows tha3

component |\/|i,i' and componentM ij" “i,i,0 010l andB3 should be removed from candidates. Therefére,

is the setof component requirement areas that needecgﬁz(gv‘gc;iucggécﬁlﬁé’ 9123;05&? Séév 0C3c}h0|cesE{1, B2},

to be covered; |, j ,p ©I6 Jis the set of candidate
components for component requirement aréal); In the second period, final candidates are selected by
@ oif M M5 M s selected (0-1) integer goal programming. The data iblés below

! [ i "

Ioxl, X = is given by Delphi method.
XX X g 0, otherwise g yoew

component M/ ; t!/ is the integration time of

V,V, isthe eccentricity coefficientw,,w, is the

weight of v,,v,; C_;, isthe limitaton of total cost,

t., is the limitation of total time.
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Table 3 Intercomponent integration cost (hundred $)

Al | A2 | Bl |B2|Cl1L C2|C3
Price 65| 75| 20 | 18 | 45 | 40 | 43
(hundred $)
Procurement| 6.5 | 75| 2 | 18|45 4 |43
expense
(hundred $)
Delivery 10| 15|18 | 12| 6 9 | 12
time (hour)
Table 4 Intecomponent integration time (hour)
Al | A2 B1 B2 ClL | C2 | C3
Al 0 0 3 2 0 0 0
A2 0 0 25 | 2.8 0 0 0
Bl 3 25 0 0 2 1 2
B2 3 2.8 0 0 2 1.6 | 1.5
C1 0 0 2 2 0 0 0
C2 0 0 1 1.6 0 0 0
C3 0 0 2 1.5 0 0 0
Table 5 Priceprocurement expense, and delivery time
Al A2 Bl B2 | C1 | C2 | C3
Al 0 0 1 2 0 0 0
A2 0 0 15 | 0.8 0 0 0
Bl 1 1.5 0 0 1 1.5 2
B2 2 0.8 0 0 1 08 | 15
Cl 0 0 1 [ 1 0 0 0
Cc2 0 0 15 ] 0.8 0 0 0
C3 0 0 2 |15 0 0 0
W, =0.75, W, =0.25, C_;,=130, t . =30.

min

min ™~

complex and efficient solution algorithms should be

developed. Finally,

system aiding COTS component procurement
decisionmaking are worth to be researched more deeply.

(1]
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ABSTRACTS

This paper deals with the design eB€M for a supply chain of a commercial vehicle company. Two first vendors and

two second vendors of the company are included in the objects of develk®@lg system. We rmlyzed the
information flow and business process between 1st vendor and 2nd vendors. The database (DB) has to be designed for
contents of easy access, correction and update, because DB is indispensable for dévelopimgystem. A relational

database concept was used to design tables which maintain data needed in the system. The paper uses data flow diagrar
to describe TEBE model of the <SCM system.

Keywords e SCM, SCM, VMI

1. INTRODUCTION including the procurement supply chain reasonably. Thus,
this paper dealt with analysis of business process and

Intensive competition in reck global markets, the information flow, system design for developingSEM
introduction of products with short life cycles and the system of some awgart companies. Section 2 provides
heightened expectatisn of customers have forced a brief overview of sample supply chain. Section 3
business companies to focus their attention on theidescribes the results of AS analysis to understand
supply chan. In a typical supply chain, raw materials are intra-company business process and it@npany data
purchased, items are produced at one or more factories, flows. The TOBE model is given for design of&®CM
shipped to warehouses for intermediate storage, and thelsystem based on previous results in section 4.
shipped to retailers or custens. In this context, supply
chain management(SCM) is a set of approaches utilized 2. SELECTED PROCUREMENT SUPPLY CHAIN
to efficiently integrate suppliers, manufacturers, FOR DEVELOPMENT OF AN e-SCM SYSTEM
warehouses, argtores, so that an end item is produced
and distributed at the right quantities, to the right~our auto part companies are selected to develop the e
location, at the right time, in order to minimize system  SCM system in this study. Two of them are the first
wide costs while satisfying service level requirements [1, vendors and others are the second vendors of company
5]. The supply chain of a commercial vehicle company 'AAA' which assembles trucks and buses. A company
has more complex procurement chain. It is mosb UUUBi s t he fasabatt50 employedes.r ¢
important to manage the procurement process of auto

parts in the supply chain of a commercial vehicle G
company. fus this paper deals with the design of en e g

SCM system for small and medium size -pait
companies that are the first and second vendors of a
commercial vehicle company.

The SCM system has to be designed in integrated point .
of view to be used sgessfully [2, 3]. Even though every O
researcher defines the integration differently, in general, & P ENEET S WY
supplier integration, alignment of purchaser and supplier, ,/ N FRESRE

coalition between suppliers, and supply chain e i "*-.‘ R
H : H H 2 i A\ o 3
syndronization are included in the concept of = N : .
integration [4]. In those senses, the supply chain of a ,, =, b Ko, Sk ,'—‘—'1. ; o
vl ey Joim e 4 e &3 cor

commercial vehicle industry is more complex than those
of other industries and especially, a procurement supply
chain is relatively important in the industry. However, ) . o
from the characteristics of domestic industrial ~ *: companies to be considered in thisgarch

environment, the relations with a vehicle company and < Figure 1> A sample supply chain for procurement of
itos vendor s supgyrchais struciure h i the vehicle company

with dependency rather than cooperative independency. . o )

Since the competitive power of a vehicle industry!ne roof of buses is main item which the company
depends on the competitive power of whole supply chain® UUUOpraddcesuppl y for th
rather than that of the industry itself, we need thé&ome of other firstand second vendors of the company

effective methods to manage the whole suppigin 9 AAASGf urni sh t h eparts dhatnapea n y
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required tomaketheoof of buses. information and specification report. Currently, the
is also one of the first vendors of the commercial vehicle monthly plan and @lays schedule made by the operation
company O6AAAb6and about 60 manager are notified to related divisions (purchase
company. The main products are a frame of buses amskction, production section, and sales section) anedelat
bumpers of trucks. The syarts for frames and bumpers 2nd vendors in a document. The purchasing manager
are made for itself or are supplied from other firstand  calculates net requirement of each pamtthe basis of

second vendors of O6AAAO6. BOM (Bill of Material) and inventory records of the
O0HJJb6ar e included in t paets. And then puretsing orders are delivered to related
this study. <Figure 1> shows the part of the supply chain 2nd vendors.
for this study.
The raw materials are requested and released to produce
3. SYSTEM ANALYSIS bus roof by 3ays productionschedule. The released
materials are transmitted to the process line, and then the
3.1 Information flow within procurement process results of production are recorded in job card and work

diary to the end of marfacturing. A delivery man of
We analyzed a delivery process that the company AAA company UUU or DDD distributes completed parts with
transmits to t he 1st detivery card to the assembly line of company AAA
the input sequence of the final assembly line anéccording to a daily delivery schedule. The sales
specification reports. The sales part of the 1st vendananager checks the daily delivery results from AAA's
gets these order information through a VAN system and VAN system. Even though business processes of two
passes those information on the other part, such @smpanies UUU and DDD are slightly different each
production control and procurement department of thether, the principal business proses of two companies
company. The operation manager makes a monthlgre almost same. <Figure 2> shows the work flow of two
production plan frorAAA's monthly plan and a-8ays companies.
production schedule on the basis of AAA's sequence

3.2 Analysis of the work flow messages from AAAOGs VAN sys:
department of production management and purchasing

The sales department receives the monthly productiomlepartment. The AS analgis about information flow

plan, the input sequence of each assembly lindyetween departments of the 1st venders was accomplished

manufacturing specification andthe other special  for main four depaments(sales, production, purchasing
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materals and production management). The saleserver, a DB server, and three functional modules such as
department supplies materials, which are received fronproduction controller, sales manager, and purchasing &
AAA, to the production department. The departmentmaterial manager. The users of the 1st and 2nd vendors
delivers the completed parts into the correspondingccess to weberver through Internet atigde webserver
assembly line of company AAA andchecks themakes connection toan appropriate module.

production line sinds of AAA and delivery status etc. The

department of production management makes eachihe second vendors can check out the net requirement
production plan(monthly and 3 daily. The purchasing and current inventory records from the web page of the
department calculates the material requirements by 4st vendor any time, and decide how many or what items
monthly and 3days schedule and makes an order to the they should deliver. To do this, the 1st and 2nd vendors
1st and 2nd vendors. <Figure 3> summarizes the worknust agree with the proper inventdegvel or average
flow related with production management and materialinventory level for each part. That is, vendor managed
management. The whole business flows includiggand  of the 1st vendors.

vendors are shown in <Figure 4>.

[ 19 vanaer |
Production Material . Internat gL se]
. )
Plan Management Production Delivery . "
2™ yender I
- Monthly production - BOM structure - Production by - Shipping the goods
plan : cartype * delwery card 2% vender '
-3-days production - Explore of
schedule _|  redquirement ; | -Input stabus
= input priority | = - Wotk =/| = mspect status of
by pmfl_:ﬁss i - Malmaglnrdﬁr of the AAA
" mamiachuring materials &
option Record the - The Situation
- Message etc -Input & output of production results
materials,

Explore the
requirement  e——— | Checkthe monthly

B BOM Reguirement quantity
Purchasing

Crder J | | |
: Praduction
<Figure 5> A Conceptual framework of th&s€M
Material Material
Fr system.

<Figure 3> Work flow of production management and 4.2 Design of Database
material handling

As DB is indispensable for ddeoping the &CM
Producion_ Frodiclon [UAESE v system, it has to be designed for contents of easy access,

ARA - Salesdept o uany dept, Mate correction and update[6]. DB includes valuable and
— Explre e various data about primary data of m.anufacturing item,
Pn(aAd) [ Mty T requirsment ‘ parts, sub vendorsdrawing data, inventory records,
Froduetio dBOM e production schedule, bill of material information and
ﬁ;mmfg e < Torkly production or delivery data. DB takes different effect for
optin ey | Ordr _[[| PELTSTE performance by times of access. Therefore, DB, in this
Bt \ l study isdesigned with divided table by size of data and
ISZZPrEd;ﬂi P MBalgRAg times of access to table with planning s_ystem. A
e . —— ‘ Peothutian relational database concept was used to design the DB
. Prodrttesoks which maintains data needed in the system.
(Reettieval matetial megement Material
| StOrE“ Retievs materl <Figure 6> shows the relations with some tables and the
) , table ASSY which stores primary dahout finished
Protirin w Debrey& 1 dollery & Wi goods. ASSY table includes basic information about
POEtes (1 \aterial check . storage ;
L [emey it finished part such as product ID code, price;tgpe etc.

ASSY_INV maintains product ID code and-lmand
inventory of finished item at company AAA and the 1st
vendor. ASSY_SKETCH table consists of the name and
code of drawing, the version of drawing and the file
name édrawing etc.

<Figure 4> Work flow ér 1st vendors and their divisions,
AAA company and 2nd vendors.

4. SYSTEM DESIGN

4.1 Conceptual Design of an-8CM [7] Part DB includes various kinds of primary information

rsuch as drawing data, inventory information and
%anufacturing style etc. Sincéet frequency of access
varies according to kinds of data, DB table was
partitioned bythe frequency and size of data. PART DB

The system was designed based on client/server structu
which is a typical structure of a wdtased system. The
conceptual framework of the system is shown in <Figure
5>. The figure shows that the system consists of a web
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stores basic information about each part including partof parts, which are used to produce them, is reduced by
ID code, part name, packaging unit, order method, type BOM propagation. <Figure 9> shows a DFD totkiis.

of classification, and the average monthly requirementA data flow diagram for stocking purchased parts or
etc. PRAT_INV has cehand inventory, amount of matrial is shown in <Figure 10>.

anticipated requirement at 1, 2 and 3 days after. The
PART tables and their relation are shown in <Figure 7>.

CAR_TYPE LINE_INFO U_SEQ_CY (etc)

l

MONTH_PLAN

MONTH_PLAN
DATE
END_DAY_PLAN

'

U_SEQ_CARTYPE /\ Establish the 3-days CAR_TYPE
lodify order quantity schedule \_/

U_SEQ_CARTYPE CAR_TYPE

AR_NAME
AR_LINE

INLINE_NO

INLINE_B_NO

INLINE_ASSY_CODE

INLINE_ASSY_CHAR

ISCHEDULE_DATE NP

INLINE_ORDER PART INV

BOM

REQ1
REQ2
REQ3

-
-
-
-
-
[
-
=

—
—-—

<Figure 8> Data Flow Diagram fordays schedule

U 56Q

<Figure 6> Relation Diagranf tables related with — [
finished item of the 1st vendor

AR [YFE

CAR,TYPE
AR NAME
BOM

CAR_LINE

NONTH PLAN recording the oalculation ot
production results
ONTH_PLAN \/
INY PLANATTACH / Save prodirstion
/ results
ABSY_INV Deleting[by mate

—_— manufacturing

PART_INV
PART NV

TNV
FT_REO!

<Figure 9> DFD for recording completed production

<Figure 7> Relation Diagram related with PART DB

PART_INV
PART INV PART
4.3 Data Flow Diagram T WAREHOUSE Ce
This section describes data flow for some fundamental [\ \/
functions using data flow diagram (DFD). <kig 8> PY_NAME
summarizes data flow between DB tables when the —

PT_WAREHOUSE

system makes a 3 days schedule. The system has t
reference the input sequence of company AAA, car type | Pr.ureHouse
information, monthly proddmn plan, BOM data, and  [rekso

. . [WH_DATE
inventory data for materials etc. Whenever a 3 days i VEHD
schedule is made, part quantity, which is required at 1 ,2 -

and 3 days after, is revised based on the updated 3 days

input sequenceWorkers put parts or material into the
appropriate line as the input sequence-da$s schedule. RERTRARE
After completion of production, the quantity of
completed production is recorded for later use. When the
completed jobs are input into the system, inventevel <Figure 10> DFD of warehousing registration

1
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5. CONCLUSION which was conducted by the Ministoj Commerce,
Industry and Energy of the Korean Government.

This paper is a case study to develop -8CM system
to control a part of procurement supply chain of a REFRENCES
commercial vehicle company. To dbig, we analyzed
the business process, information flow, and material fljvHukusima Yoshiyaki, SCM management revolution;' 21
among companies in the selected chain. And then, weentury books, 1998
designed the-8CM system based on the results of th] Johnson, R. & Lawernce, P., "Beyond verticdkgration
analysis. We designed the system to be developed basedhe rise of value adding partnership", Harvard Business
on web technology. The monthly plan andlags Review, pp. 94101, JulyAugust, 1998
schedule of the 1st vendor will be made using montHhI§] Walton, S. V. & Gupta, N.D., "Electronic data interchange
plan and input sequence of AAA. The satorendors for process change in an integrated supply chain”,
can check out the net requirement and current inventory International Journal of Operations & Production
recordsof parts through the web page of the 1st vendor Management, Vol. 19, pp. 483, 1999
any time, and decide how many or what items they hdyeKorea Management Association consulting, Production
to deliver. That is, vendor managed inventory(VMI) system innovation, Synchronization production system,
concept was applied to control inventory betweenltste 1990

and 2nd vendors. [5] Mentzer, J.T., W. DeWIT t., J.S. Keebler, S.H. Min, N.W.
Nix, SmIT h and Z.G. Zacharia, "Defining Supply Chain
ACKOWLE DGEMENT Management”, Journal of Business Logistics, Vol.22,
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ABSTRACT

The emergence of electronic Business, -Business, has changed the operations and contents of traditipply

chain management or SCMBeisiness not only makes the operation of SCM more effective, but also plays the role of
a major driving force to induce the development of new features of SCM by destroyinggshenculerders that once
governed and controlled SCM in the past. Based on this understanding, this paper focuses on studyBugihesse

has changed the ways SCM creates added valuesin the following areagurth@nuh contents, steps, fields and
structures of value chains comprising SCM. To this end, this paper first divides overall development of supply chains
into three stages. Then, detailed analysis of the features, develgpowasises and characters of each development
stage shall be discussed to identify the factors driving the changes. In addition, the types of developmaats shall
identified and discussed.

Keywords e-Business, Supply Chain Marergent, Development Stages
1. INTRODUCTION 2.1. ' Stagei Phase of Continuous Improvement

How does the e-Business change Supply Chain In principle, all developments start with a stage to
Management? -Business does not simply enable improve parts tich are currently unsatisfactory.
customers to purchase goods and services over thdmprovement refers to activities to analyze current
Internet. The new form of Business backed by the statusto come up with a better condition. Thus, an
Internet technology has profoundly changed the improvement is inevitably found on the continuity of
structure and meaniraf supply chains. Inthis regard, existing conditions. Familiar examples of such
this paper will look at how-Business influences supply  improvements are: How can we minimize the level of
chains and how the influence actually changes the shape inventory?; How can we accelerate the delivery of
of overall supply chains. demand to customers?; How can we harmoarmt
match demand and supply ?; And how can we enable
Researches on supply chains have uncovered a numbermembers of supply chains to share accurate information
of diversified findings. Despite the diversified studies on areal time basis and to utilize needddrimation in
on supply chains, few studies have been performed on a timely manner? As the examples indicate, the stage of
how eBusiness changes supply chains, what would be improvement is to addss such issues as bullwhip effect,
root causes and driving forces to the change, and what itexcessive inventory, mismatches between demand and
would look like after the change is done. This pape supply, delayed response to customers, and silo
aims at establishing the development theory of supply mentality of functional areas. Such improvement is
chain evolution according teRBusines environment. In motivated by current unsatisfactory status within an
addition, two main themes are touched upon in this organization and is performed to resolve the issues by
paper. eBusiness based on the Internet platform utilizing new environment and methodologies supported
changes supply chains. In this regard, this paper firstly by eBusiness. The phase of continuous improvement
classifies the structures of development stages leading can ultimately be defined as the process of eliminating
to the evolution of supply chainsin order to studythe wastes and newalue added works in supply aha
features and characteristics of changes by development operation. In other words, thé' Hevelopment stage is
stage. Secondly, this paper will look at the types of the process of achieving maxim efficiencies and

changes and the factors causing such changes. effectiveness to operate supply chains.
2. STAGES OF SCM DEVELOPMENT UNDER Examples of continuous improvement stage such as to
E-BUSINESS ENVIRONMENT eliminate errors and redundancies in supply chain

operations, to lower inventory levels, to shorten product
The advancement efBusiness has a profound impact development cycle, to eliminate bullwhip effect and so
on the development of supply chains. What are the on can be found in many companies. All components of
specific impacts of eBusiness on supply chain supply chains share information to maintain optimal
management? To answer this question, this paper looks level of inventory and to support tHiastest logistic
at the influence of -Business (or the advance of movement; and users are able to utilize analytic
e-Business) on the development of supply chains by information required for theperations of supply chains
dividing the developments into three stages. at the time they want.
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Benefit of information
[Figure 1 : Proportional Relationship between benefit
and cost of information]

Traditionally, there has been a tradié relationship
between cost and effect of information. For instance,
accurate information would have been shared through
all supply chain rmbers if value added networks or

VAN was used to connect all supply chain members but

this had not been realized because the costs were huge

However, the advancement of the Internet enabled
automatic linkage of all members of supply chains to
allow the members to exchange +#iale information
without accompanying large investment, as was the case
in the past. At the same time, the accurang
timeliness of information have improved greatly.

2.2. 2° Stagei Phase of Structural Change

Customers have exerted to achieve what they wanted
from traditional supply chains. @hemergence of
e-Business environment, however, has lifted the
boundaries of thoughts of customers. In other words,
once unthinkable in the traditionalipply chains has
turned into realities. For example, customers have
become able to directly purchase goods from
manufacturers without going through complicated
distribution transactions. A company cact with
another company located in aremote region as if they

are one. These changes are not attributable to the

operational efficiency intrinsic to supply chains. Rather,
new environmental developments due to the emergence
of eBusiness have turned things that were once
regarded difficult or impossible into possible features.
These are not continuous or evolutionary changes fro
the past but disruptive or discontinuous ones. When
faced with the limitations of improvement efforts that
have been achieved in thé &tagei phase of
continuous improvement, companies startto recognize
that the gradual improvements canlormger be used for
development. Then they start to seek new ways of
developmenbr evolution. Sometimes, external shocks
may transform omgoing improvement activities into
new types of activities or a new framework that are
discontinuous from the past and out of the track of
improvement projections. Both the cases of
discontinuous improvement symbolize th¥' &tagei
phase of structural change. In the stage of structural
change, you can find:

(1) Disintermediation

e-Business provides an environment in which customers
can directly interact with producers. In other words,
customer and producers do direct transactions via the
Internet without utilizing traditional distribution
channels.

Producer H Distributor H Retailer H Consumer

Producer ad

[Figure 2 : Disintermediation]

"r] Consumer

(2) Virtual Supply Chain

Virtual supply chain refers to a system in which
physically separated unit companies with unique core
competencies collaborate to achieve a single target. A
good example would be a collaborative shaaking
network comprised of the followings: a German shoe
producer which ownsbrand; an Italian company
performs shoe designs; a Korean company takes charge
of producing; a Singaporean company carries out global
logistics; and a U.S. company provides customer
services. As this example shows, a virtual supply
network is a system in which number of different
companies gather together without regarding the
limitations of time and space to act as a one entity.

. L .- Brand holder BN
Design specialist o .
- N

e

. ..
- el
______ - - - {Customer mgmt team

- [Man ufacturing team ]‘

[Procurement team }

\ . B e
“~-| Logistics service -7

[Figure 3 : Virtual Supply Chain]

(3) eMarketplace

Traditional relationship between suppliers and
manufacturer was based on almifbged oneto-one ties
between a supplier and a manufactureMagketplace
changed wys of doing businesses of buyers and
suppliers and allows them to overcome the limitations
of traditional relationships by creating a single cyber
marketplace where multiple suppliers do transactions
with multiple buyers.

To sum up structural changes occurring in tHestage:
Collaboration of supply chain members has been
pursued to reduce the total cycle time from customers to
producers and to share information in a more efficient
manner. These efforts have been discusses in®the 1
stage of continuous improvement. In tH¥ &age of
structural change, however, the focus of such eff@ss h
shifted from the efficiency of a supply chain to the
change of overall structuref a supply chain. In this
stage, supply chains undergo discontinuous changes, not
gradual mprovements as are the case in thetage. In

this regards, we call changes occurring in this stage
istructur al changeso to
framework of supply chains are subject to change.
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Disintermediation, virtual supply networks or indistinct. Primary activities and supporting activities of
e-marketplaces are understood as types of such value chains become no longer separated and the
structural changes. boundaries dividing idustries start to disappear. Thus,
the one and only yard stick of supply chain is: which
eMarketplace supply chain delivers goods or services to customers
Sm{ELw ¢ with the highest level of customer satisfaction? When
catalog i these are considered, major competitiveness of
G ¢ 4 Alnternet traditional supply chains, the capability of creating
SR A anas unique values, may become meaningless.

G
)
Major driving force leading to the structural changes in . Coustomer

the second stage would be the destruction of -wfde Gustomer)
relationship between the richness and the razfch

information where richness of information means that

information contains sufficient contents to enable [Figure 5: Converged Supply Chains]

decisionmaking and reach of information means the

scope within which information can be shared. For more As the figure shows, industries A, B, and C secure their
details about the reach and richness, see Evans antbwn customers. These supply chains, however, start to

[Figure 4 : eMarketplace]

Waurster(1999). be integrated to form a new network by integrating what
’ ) customers want. As a result, supply chains by industry
2.3. 3" Stagei Phase of Convergence/Chaos and by companies become no longer meaningful and,

ultimately, a combinabh of values meeting customer
If the rate of structural change exceeds a certain level, needs would win the competition.
such change becomes no longer controllable and starts
to create spontaneous changes. This paper defines therhe major force driving this changethe transition of
3" stage as the phase of convergence/chaos changes. Imformation ownership from producers to consumers.

this stage, the traditional definition of supply chains Up until now, anumber of people have remarked that
becomes meaningless and chaotic revolution starts tot he par adi gm has shifted

prevail. For the purpose of this paper, the chaotic c onsumer s 6 mar ket . Never
revolution is defined to be a stage in which new types of remained the same and the new market was nota truly
converged supply chains emerge and all industries are consumeroriented market although consumers could
combined with other industriefollowed by the creation  exercise more influence than before. The information

of new types of industries. revolution induced by-Business, however, allows
_ _ _ consumers to hold power of having complete and
Values once provided by a singtedustry for customers  integrated information, which in turn enables them to

come to lose their competitiveness. Thus, industries select goods and industries that they want, to combine
start to convege with new industries to overcome the or transform producers as they want. Here, such change
borders of traditional industries and to provide is defined to be chaos because it is not clear which
comprehensive values to customers. For instance, direction the change will take. The only clehing is
onrline stock trading is a financial industry combined that a converged and integrated supply chain which
with IT industry. Similar examples are: megarkets ensures the maximum coster satisfaction will become
supporting purchasers to buy various products of a winner in the competition.

various industries in one marketplace; integrated and

converged financial service markets which have seen 3 sCM UNDERE-BUSINESSi TYPES AND
segmented among banks, nortbanking financial FEATURES OF DEVELOPMENT STAGES
institutions, insurance companies, credit union; and also

the crossover competition and cooperation between previows sections have viewed how traditional supply
credit card companies and cell phone carriers caused by chains change under-Besiness environment. This
the addition of credit card functional service provided section will analyze the types and features of such
by cell phone terminals. These cass manifest changes. The table below briefly touches upon the
disappearing distinctions between traditional industries. features of each development stages.

The speed and severity of such changes further move
supply chains forward to have more and enarew
features. Customers come to demand all their
requirementsto be met at one place and the
demarcations among traditional industries become

84



The Fourth International Conference on Electronic Business (ICEB2004) / Beijing 85

[Table 1 : The features and characteristics of the stages in supply chain]

Development 1% stage 2" stege 37 stage
Stage
Characteristics| Continuous and gradual | Structural and discontinuoys Chaotic and unpredictable
improvement change convergence
Features Serial supply chain Parallel and network supply Integrated and converged
chain supply chain
Change drivers| Destruction of tradeff Destruction of tradeff Transition of Information
relationship between cost| relationship between reach ownership from producers to
and effect of information | and richness of informatior consumers
Performance | Effectiveness and efficiency Optimal structure of supypl Maximum customer
measures of supply chain operation chain design satisfaction
Change pattern High Medium Low
Predictability

As is shown in the above table, thesfistage focuses on innovative manner through the destruction of the
enhancing efficiency and effectiveness of operations previous formats. In summary, full utilization of
and decreasing neralue added activities in supply eBusiness features in the Internet environment for
chain operations. Such development has been availablere-designing and rerganizing new supply chains
because the cost of managing supply chain information characterizes the second development stage.

is not costly as before. Because of the ioarmus nature

of development, it is possible to predict the Although innovative rstructuring change has been
developmenof overall operations of supply chains and prevalent in the second stage, competition is still limited
the level of improvement in terms of effectiveness and within supply chains performing similar businesses or
efficiency. Unfortunately, however, once substantial within similar industries. As a result, winning a
changes have been made through the first stage ofcompetition in the second stage means a succesmsgam
continuous improvement, it becomes very difficult to companies or supply chains performing similar

gain more desirable impact although new efforts are businesss or within the same industry. Further
exercised. In other words, it becomes clear that this kind development of -Business technologies in the third
of continuous improvement almost reachespeak of stage of convergence and chaos, however, accelerates
the first stagebs ideal sthe advance and establishment of an era of consumers.
of supply chain. Thusit becomes inevitable to change Inthe new era, consumers start to ignore the boundaries
the structure of supply chainsexternal factors, not embedded in the traditional industries and supply chains
internal fators - in order to create new stage of and require the type of a company or a supply chain that
developments. Then it begins to initiate efforts to best fits their needs. In this case, however, the
change the supply chain environment given. In the past, competitiveness of supply chains improved through
most external factors were given, so it was almost innovative restructuring activities in the second stage
impossible to change. However, the emergence ofwould be meaningless unless customers select such
e-Business features and the application of such features supply chains. Thus, consumers drive dbevergence
opened the ways for the structural changes of supply and integration of industries as they want. In other
chains. In this second stage of structural changes, unlike words, the convergence aimtegration of industries are

in the first stage, supply chains started to be made in away to maximize customer satisfaction. In
re-configured, and develop more innovative stradtur  addition, as the developmentis led by customers, it is
changes. very chaotic to predict the development directions in the

third stage. Thus, the convergence between companies,
While the first stage focused onethcontinuous and supply chains or industries would render a biaex
gradual improvement of the ways of supply chain industry or supply chain.
operations, the second stage has concentrated on

discontinuous development in a way to innovate overall 4. CONCLUSION

structure of supply chains. The second stage of

structural change has-designed and reonstructed This paper reviews how the emergence-Bfisiness
supply chains in an innovative way bylizihg the changes supply chains. In this regard, features of

features of the Internet environment. For instance, development stages are classified, actual cases of the
during the second stage of velepment, innovative features are identified, driving forces of each stage are
change of performing direct linkage between producers studied and analyzed, and the types of possible
and consumers emerged, if needed, by destroying the evolutions are suggested.

intermediary steps linking the two pest In other

words, the second stage was aboustnecturing of e-Business first acts as a driving force for improving
operations of companies arglpply chains in an current status, supports information sharing on a
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reattime bags, and allows paperless management iChar acteri stics of supp
through electronic document exchanges. As a result,i mpl i cati ons for pur cThea s i
e-Business makes supply chains more effective and International Journal of Logistics Managemevil. 4,
efficient as a whole. pp.13-24.

3. Evans, P. and T. Wurster, (1999), Blown To Bits,
Further advancementin e-Business destroys the Harvard Business School Press, 1999
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E-Booking Control Problem in Sea Cargo Logistics
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ABSTRACT

In this paper, we consider thebeoking control problem which includes optimal pricing and capacity allocation. In
pricing model, customers may refuse bookings based on their willingnpay the quoted price. Since customer
behavior and characteristics are highly varying and not known in advance, we develop a stochastic pricing model which
tracks customer behavior as well as the arrival process to raexpnafit. For the mukperiod capacity allocation of
e-booking control problem, we present a -stage stochastic mixed integer programming model and a heuristic
algorithm. The solution to the model is found by mazing the expected profit over the possible control decisions
under the uncertainty of shipping capacity. Finally, we give humerical experiments demonstrate the efficiency of the
algorithm.

Keywords e-bookingcontrol, container shipping industry, mathematical programming

1. INTRODUCTION The whole industrghippers, forwarders, carriers and
consigneedenefit from minimizing or eliminating
Alliancesand partnerships are prevailing characteristicsduplicate data entry. It makes the shipment process more
of the container shipping industry. A brutally competitive transparent and improves the accountability of service
environment, low freight rates, and the need for carriergprovide. This means that the monthly freight schedule
to increase their revenue have led to joint carriemooking process can be done by pressing onerbuft
operations. Carriers have to band together in operatingew ebusiness strategy will improve customer service
alliances with the objectives of improving capacity and efficiency for both carriers ancethcustomers. This
utilization and more service flexibility. Unfortunately, move to a more efficient and effective way of making
this consolidation has not resulted in upward pressure ortargo booking is an importt part of operational level
shipping rates, nor has it increased profitability for theservice route planning in container shipping industry.
carriers nvolved. The high cost of capital equipment and
low rates of return that characterize container shippingro obtain service, customers first check the price quote
compel carriers seek out every opportunity to improvefor a given origirdestination service in -l@oking
their own with respect to operational efficiency andwebsite, and then subsequently make bookings under the
performance (see [3], [5]). quote. With the exception of certain ancillary charges,
the carrier lecarges the customer a fixed price for
Effective booking control is a key to improved revenuestransportation, and pays the transportation service
and reluced container shipping costs and it has becomeroviders directly out of this fee. Therefore, it is in the
more important when the container shipping industry hasarrier's interest to minimize the transportation costs for
widely adopted information technologies-b&oking most shipments. However, there must be a level of
service supports e-business strategy for container fAr easonabl enesso i customers a n ¢
shipping industry, which aims to make business may be willing to pay a premium for faster service.
proesses easier and more cost efficient. As a part of sea
cargo ecommerce strategy, wdinsed ebooking system In this paper, we consider thédeoking control problem
enables the customer to electronically book shipmentsn the container shipping industry, which includes pricing
and to channel other shipment requirements to the carrieand capacity allocation. The |mig and revenue
such as cargo collection, delivery requests, and management problem is formulated as nonlinear
information required for customs clearance. In gdner programming in which some parameters obtained from
e-bookings may be made up to 30 days in advance. Thetochastic marked point process. The capacity allocation
customers can specify the numhbad type of containers problem is formulated as tvatage stochastic mixed
needed, and service time windows at the origin andhteger programming model which accounts for total
destination locédns. Minimally, the time window profit in multi-period and constraints of limited shipping
information must include the earliest time containerscapacity. Efficient algorithms for the models and
may be loaed at the origin, and the latest time numerical experiments are proposed at last. The rest of
containers should be delivered to the destination. Thehe paper is organized as follows. The problem
objective of ebooking service is to help customers enjoy formulation and algorithm are described in Section 2.
the competitive advantage of the Internet and provide afEmpirical results are given in Section 3. We conclude the
efficient, flexible and fast way of doing business. paper in Section 4.
CustomerService staff can also help customers with
more complicated bookings that require special expertise.
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2. PROBLEN FORMULATION *

—o=17

2.1. Pricing and Revenue Management ' -h==a

0.E ' =25

Consider an-ooking system for an ocean liner operator.
Cargo bookings arrive at the system according to a

compound Poisson procegX(t)o. Its jump timesT, n-z
T, B €& form a Poisson proce
jump magnitudesy;,, ¥, ¥, ¢é &i.d. andom variables B-58 TS am B AR 178 2

with Pareto distribution. The Pareto principle states that aFigure 2. Probability of acceptance under quoted ppice
large income stems from a very dmmimber of

customers. It is reasonable to assume that the frightet total available capacityis C. Then we formulate the
volume of a booking follows Paretdsttibution (see [1]). pricing and revenue management problem for single
The Pareto probability density function with shapecargo type and single period as following nonlinear

parameten >1 and scale parameter0 is defined as programming (M1):
ab® - . P
f(x)= e o xOb ) Maximize EZ t=EX YluyapL s 4
i=1

Figure 1 Iillustrates the Pareto probability densitysypject to

function for different values of spaa and scald=40. ) R
EX Y|100T Ol&:loC ®)
.05 i=1 I
o.0s) —a=148 Obviously, stochastic proceg&(t)yoois a marked point
. : =28 process and the expectation @ft) is (for details of
o =45 marked point process, see [2]):
b . EZ() =EY, tetptP{& B
0. abatp., . ,py
Sy = 1T (= (6)
0. \ﬂ\hhﬁ arl [ (d V]
. Similarly,
48 E0 EE B0 E5 Y0 75 &0 & abot.  _ -
| e EX Yool s = {11 (271 (@)
Figure 1. Pareto probability density function i=1 arl d

In the following theorem, we give the optimal of above
When the quoted price i3 an arrival customer may nonlinear progpmming.

accept or reject the pric
variabl e, i .e. ., =1 i f Theorem 2.1.The optimal solution of the nonlinear
quot ed price:; 3=0, Oprpgrammmg(Ml)E_ .
random variabl esi s i nde p* =max(p& ) ®)
process and the probability that an arriving custometvhere
accepts the quoted prige is a decreasingand = d and P =d[1i c@art 1)]1/u
differentiable function op. The probability is chosen as - @ +1y" p bot '
=1 1£Y,for pOd 2

9(p) g ) P @) Proof. Let
wherell andd are constants. By varying the parameter _ abe - Ny abet,, - v
: 1s: B vaning the parameter g () 80P By o, (p) =221 2y,
U, we can make the willingness as elastic as desired. atl d atl d

The lower he value of parametér, the more willing are then we easily verify that the functidﬁ[[() ) is
customers to book under the quoted price. Figure 2 . ! .

: . concave in (0, +Bb) and i
shows the functiog(p) for different values of parameter

dand d=10. Thaeist ot E:L 9)

D 2 @+ :I_)“le
Z(9 = i>=(lYi10()T‘Ot PL 4 @) On the other hand, the functiod/{ ) is decreasing in
(0, d) and it t
_ - c@ar 1)y,
=d[11 4 10
p=d] abat)] (10)
Therefore, the optimal solution of nonlinear
programming (M1) i* =max (5 p).
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2.2. Capacity Allocation Decision Variables

. binary variable, i.e.,x,, =1 if cargo K is
We assume that the capacity allocation decisions (for the Ywa - X,
entire planning horizon) have to be made, with onlyrecelved in periodt and is ready for delivery in period
some knaledge of future scenarios of parameters. The d before its due daté{ 0, otherwise.
overall objective is to determine a capacity allocation
plan, such that the sum of each expected profit i
maximized. To incorporate the uncertainty in the period d.
parameters, we assume that these parameters can ge.: amount of shortage of available volume capacity in
realized as one ofs scenarios. The probability of

scenario S will be denoted by p°.

Sydl amount of overage of available volume capacity in

period d .
Y45 - @amount of overage of allowable weight ozipain

Before formally stating the problem, we introduce some Period d.

notation: Y, ,- amount of shortage of allowable weight capacity in
Index Sets period d .
T setoftime periody1, 2,L, tL, T} - The multiperiod capacity allocation problem can then be

formulated as following twetage stochastic mixed

K set of all cargoes received in peribd i.e. X -
integer programming model (M2):

Ki={1,2L kLK, }. o T G s
~ Maiximize =2 X X My g %a T X pQ(% (11)
S: set of all scenario§1, 2,L,sL, § . t=1 kK d=t 51

subject to
Deterministic Parameters U, R ~ ~
Iy - PEr volume profit of cargok which is received in zft XgO1 1t T, kVK 12)
period t and delivered in periodd . It can be X, s " {0,1} , (13)

interpreted as the per volume net profit of carljgi.e.,

per volume profit of carg& minus its per volume For benT, kK, dvgr+ 1L, Jt

inventory cost. where for all S,
; T 4
U : due date of cargdk. Each cargo hasits due date Q%(x) = MinimizeX XSy, (14)
requested by shipper in its booking status. d=1 i=1
Vyg, © the volume  of cargk received in periodt subject to
d —_—~
ready for delivery before its due daté . YauT Yoz =VaT X XVygXq ' 8 T (19)
W Wweight of cargok received in periodt ready tzl}j:éa

for delivery before its due datéL . ;
T Voo SWET X X Wy i d T (16)
Random Data Yas I Yaa d i i, Ko

V;*: total available volume capacity in peridd under Ukoa —
scenario S where all y, are nomnegative for dN T , i=1,2,3,4.

W°: maximum allowable weight capacity in peridd ) ) i
! g paciyin b Because all random variables in (M2) are discretely

under scenarios. distributed, and their joint distribution has a finite
qjl: overage cost per unit overage of volume capacity in number of realizations, (M2) can be rewritten as the

period d under scenarios following largescale mixed integer programming model

M3):
qg,: shortage cost per unit short of volume capacity in( ) T G,
period d under scenarios. Maximize Z X X XVyq g %
t=1 kv K d=t
Qg4 : Overage cost per unit overage of weight capacity in .
period d under scenarioS. ' X p® x X5 Ya an

. . . . =1 d=1 i=1
qg,: shortage cosper unit short of weight capacity in subject to ) '

eriod d under scenarioS. 4 R - -
P X%, Ol ¢ T, kvK,. (18)

d=t
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. 4 programming (M3) is presented as follows.
Yar T Ya2 Vg T X X Vyg Xyeq - (19)
tzlagj Algorithm EBHA:
for b o T, j¥J, svS Step 1: Initialization.
d . v/ B / - v
VET Ve =WET X X Wi X (20) Step 1L.1: Lez Y OAEY 0, (Y OX,Y O.
t=1 k' K Step 1.2:Let K, Y ( , where K, is the set of
| ~ L&N ~ accepted items.
for 8 T, svS _ Step 1.3:Assign all items toK, =K T K, , where
where X, "{0,1} , for JtNT , kK., Ky is the set of items not in K, and

dn {£1+ 1,~L , } land all y; are nomnegative for K ={k: k K’ N 1?}_
SMS, dVT,i=1,2,34. Step l.4:Let A°Y ( O, , where A} is the total

A common attituden solving NPhard combinatorial duantity vector of accepted items in Eeri@ﬂ.
optimization problems (see [4]) is to not insist onStep 2: Let K. Y {k:kN Ky, MmdO U, st.
optimality but dedicate research efforts to designing fast.gd md y & 7 A% where K. is
and high quality approximation methods. A greedy (Vg » Wae) (_1’1) _AJ b ¢
algorithm is chosen for solve the problem (M3). Itsthe set of candidate items.

robust and implicit enumerative character ensures to Step 3: CheckK. . If K_is empty, gotdstep 7
i’;lchieve th?_kopttirr]r)al solution or a _Peartﬁptimal SO“tJtiO”c-)éOtherwise, proceed to the next step.

n cases like this we can sacrifice the guarantee , =

optimality that is provided by it ifiavor of getting a tlzp 4 I;et K\c kd d) KWK b,
reasonable answer quickly. (Vi » Wa, ) O(L, 1)1 Ay}

- ~ ) ~ Step 4.1: If Aj’ is a zero vector, then we set
Let E,=min{E;: ¢ S} , V,=min{\[: & S} ,

W, = min{W : & S}, Vig, = Vug, Ve Gy
V_deq = W, /Wd. Then, we get a binary integer

Y \/EVtkok likd
Vs + W
tkU, 'tk

Step 4.2:0therwise, leK§ ={kNjk ¥ Ky, Xy =1},
for(k,d)N K . we set

,for (kd)N K .

programming as follows (M4):

T Uk
. . —d —
Maximize z= X X XVyq fg % (21) Vugy T (X Vg )* + (X Wygg )
t=1 kv K, d=t Gy v KNJK S KNjKS

subjectto Vig, X Vo +Wg X Wogg

t R ~ - KNI KNK

>f XaqOL1 1 & T, kv K, (22) Step 5: Find that itenk whose effective gradientis the

d;t largest in a period, i.e.,

X XV %q 01 vd T (23) Gy = Max{Gy 1 KN K ™}

e Step 6: Acceptk . Let K, Y K, +{K},

d _ d 7 d d d 9

X XW%,01 vd T (24) ALY A (g Wg ) 2 24 ¥ T

1 & KoY KoT{K, X Y 1.Then, geoStep 2
where X, N{0,1} , dvit+1,L,0}, | ¥ T, Step7:LetzY E X, Y X,
kN IZt, R d ~ ~

Yar Y VoT X XVyg Xyl 8 T, &S,

Toyodads heur i-Bimensonal Knapsk t | S
Problem (MDKP) (see [6]) starts with no items (ondlls
being zero), and adds oneitem at atime iteratively as p
long as  the solution is feasible. Following  his approach, Voa Y WS T X X%l 8 T, ¢S,
we propose a heuristic algorithm EBHA that provides a t=1 ki K,
nearoptimal solution to (M2) by means of concepts such U.Gd

as penalty vector and effective gradient introduced in [6]. .~ _ S T
ZY zT X p° Xq3, ¥ +ddsYia)
The heuristic algorithm for the mixed integer ss1 d=l
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E
for tN 'I'~
Step 8: If K,

Z, %Y Xyq:
davgr+ 1, L .}.

kv K
= (, the procedure terminates. Otherwise,

t?

let zY 0, y3¥ OQfor svS, dvT, jnv 7T,
i =1,2,3,4, and proceed to the next step.
Step 9:we set

0.125v VD18V T for kN K

kd ! D

Vg, + Wi,

Step 10: Let G, Y max{G,, 3kNj K,
dNjgt+ 1, L3

Step 11: Let K, Y K, T {K}, xtkd\?l

Step 12:Fordn T, ¢ S, it vy OX X Vyo, Xua ?

t=1 kv K
0, od

then y3, ¥ V71 X X Vi, X *

S
. . d
otherwise, yi, ¥ X X Vyq Xy T Vs

t=1 kn K

0, &d
if WSOX kau Xyq » then

t=1kv K

uKoé
Ve Y WST x X Wy Xyeq

t=1 kv K,
G, &d

otherwise, y3, Y X X Wy Xg T W'
t=1 kv K,
0, &d

T

T Oy S 4
ZY X X XVyglughaT X P° X BEY5

t=1 kv K  d=t s=1 d=1i=1
Step 13:if E< z,thenE\? z, £,Y x
Otherwise, x,, Y 0
Step 14: If K, =
Otherwise, letzY 0y3 ¥ [Ofor s S,

v T, N J, i=1,2,3,4, and gotdStep 10

tkd *

U, the procedure terminates.

3. EMPIRICAL RESULTS

In this section, we implement the heuristic algorithm
EBHA and compare its solution totipal solution or LP
(relaxation) optimal solution (as the upper bound for
optimal solution). The algorithm has been coded in C++
and run under Microsoft Windows Server 2003 Standar
Edition using a Server (Intel(R) Xeon(TM) CPU
3.06GHz and 1.0GB of RAM). CPU times were obtained
through the C++ function clock(). To conduct our
experiments we used randomly generated instances.

For each set of parameters T and K, we generated 10
random small scale instances, for which optimal
solutions can be obtaineds bCPLEX 8.0. We tested
heuristic solutions and optimal solutions or LP optimal
solutions for all 10 instances, and tabulated the average
relative gap and average computation time. Lebe the
optimum of LP relaxationzs be the lower bound by
heuristic andz be the optimum of the problem. In table

1, the relative gapg,, is defined as

(zo - )/ z,%100%.
In table 1 and table 2, the relative gdf) is defined as

(zp - 2,)/z 5 x100%.
Table 1 shows the results obtained for a set of small test
problems. Test problems 1 have 2 scenarios, 2 periods
and 150 items (cargoes); test probl@tas 3 scenarios,
3 periods, 4 destination ports and 71 items, and so on.
For comparison, the optimal solution has been computed
using CPLEX 8.0. As can be seen from tablehé,
obtained results seem to be encouraging. The gap
between the optimal solution and the heuristic solution is
small and the computation time is very shdrable 2

shows the results obtained for a set of large scale
problems.

From our preliminary computation experiment, we
believe that heuristic algorithm would be a very good
candidate for solving the problem in time critical or
reattime applications such as capacity allocation in
e-booking control problem where a near optimal solution
is acceptable, and fast computation is more important
than guaranteeing optimal value.

4. SUMMARY

Critical to the ebooking control problem is
understanding sea fright marketing environment and
optimization technique, its impact on the utilization of
available capacity and service route planning for liner
operator. Since customer behavior and characteristics are
highly varying and not known in advance, e&velop a
stochastic pricing model which tracks customer behavior
as well as the arrival process to maximize profit. On the
other hand, we have formulated tbapacity allocation
problem as the twstage stochastic mixed integer
programming model, and presented effective heuristic
algorithm which provide fast and near optimal solution.
We also presented experimental results to evaluate the
algorithm using a wide range of problem imst@s. The
results strongly suggest that the heuristic algorithm is
very effective for time critical tactical or operations level
decisions, where a near optimal solution is acceptable
and fast computation is more important than

dguaranteelng optimal value.
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s| T K Number of | Number of | Instances Average relative gap (%)
variables constraints tested
9 9.
2 2 126 268 134 10 0.13 0.22
2 3 121 387 133 10 0.21 0.46
3 4 101 452 125 10 0.78 1.93
4 8 43 472 107 10 1.34 241
3 5 91 515 121 10 1.11 1.76
3 7 63 525 105 10 1.26 2.22
Table 1. Results for small test problems
Average Av_erage CPU
sl K Number of | Number of | Instances| relative gap time (sec)
variables | constraints| tested 9. (%)
L Heuristic LP
313 586 1794 604 10 0.73 0.48 393.79
516 286 1836 346 10 2.34 0.28 45.08
416 473 2934 521 10 1.22 0.86 146.02
317 464 3332 506 10 1.34 0.77 147.74
314 886 3592 910 10 0.86 1.47 674.78
418 764 6240 828 10 1.12 2.33 2084.95
Table 2. Results for large scale problems
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ABSTRACT
By capturing the hidden value in the muititio n a | ent er pr i-chai v ardad/dNdh éas quality, vatue |y
and innovation; | ogistics providers can increase t

within and enhanced competitivevatitage framework. Today, many multinational enterprises (MNES) use the global
communication channels of the internet to strategically move their global activities to more competitive positions. The
trend has been to outsoenmore and more of their nstrategic business functions, with their logistics providers
acquiring these new sources of business. These logistics providers are classffieni&party logistics providers [1].

A 4" party logistics providr (4PL) offers the complete supply side coordination solutions for the MNE, plus a degree
of demand side coordination service [2].

At its peak, the MNHogistics provider model activates the entire service value chain. Here the 5PL delivers a value
chain level of both outsourcing and service. The compi¢ggiation of the value chain logistics provider with its vast
array oval we dgdkeidl | s 6 and its bl ock of partnered MNE
partner ship, wherebyl epat cwapetitowar dadvastusgei naB]
maintained. The MNE, whilst maintaining its final assembly, branding, research, and innovation fusctions, i
increasinglybecomig a service oréerddated,chstgbmegr 6f 0

This paper develops a technique to ascertain the positioning of MNE and logistics provider(s), and where the logistics
provideri MNE integration level may be enhanced.

Key Wordslogistics, airline industry, service indag value, logistics provider, competitive advantage, strategy

1. INTRODUCTION outsourced more and more of their rairategic business
coordination and functions to logistics providers [2],[10].
The role of logistics in business has developed thve  The logistics provider has been classified as eithét a 1
past fifty years in both scope and strategic importanceparty logistics provider (1PL) ) such as the mail room; or
[4]. Logistics is the management afcuisition, storage, a 2PL 1 like the warehousing function; or a 3PL, (8]
transportation, and delivery of goods throughout thelike the full transport and storage system; or a 4PL [1]
supply chain (businesstemcom). Logistics strategies like the full transport and storage system for several
have influenced customer selection, product designprganizations. The logistics classification grouping is
alliancesand many other core business processes|[5], antbased upon the degree of complexity, and the number of
are closely aligned to the business supply side[6]. Inthebusi ness functions under t
US the outsourcing of IT jobs has resulted in the creationwith the 4PL offering the most complex, integrated, cost
of twice as many jobs as those displaced[7]. Theefficient supply chain dotions.
Information Technology Association of America March
2004 reprt predicts that total savings of global logistics Recent logistics developments have incorporated the
outsourcing policies will deliver total savings of customer driven demand chain into the peak logistics
US$20.9B by 2008 (up from US$6.7B in 2003, solution. As the required new metrics are unfolding [11],
delivering new competitive realities within the businessa 5PL progression pyramid [12] is developinithw
environment. |l eading MNE&6s. This progrecs
Figure 1. The 5PL model may also be aligned with the
To be economically productive in the logistics arena thecustomer relationship model [13] as displdyn Figure
modern MNE should strategically utilize its service 2. The 5PL solution typi f
supply chain. Leading MN Eo¢ target and enhance itsluable, loyal customer
their-endd®fr ontdown s-tentrcaamd relationship.
0i nnovries e afunctions and supply chain
structures[2]. They are aligning their key logistics The 5PL levelof outsourcing and service has been
provider(s) and supply chain(s) into a synergistic andconceptualized as a fully activated dersuquply
globally competitive, strategic solutieset of operations logistics model termed the 5PL FADS model [6]. Here
[8]. Their intense, demand chain driven customer focusthe supply chain responds to the customer driven
has yielded new methods of customization @raore demand chain delivering a value chain solution that
one Ocustomerizationbd [ enpves the MNE and its 5PL to a new internationally
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competitive position delivering both low cost drgh FedEx (www.fedex.com) was just another -stprt
operational efficiency [3]. The MNE is then able to focus company. Today it is a US$25B reliable, responsive,
on its core business i its final 6 o-oreo n e € relentless, and remarkable delivering the right mix of
6customerizedd6 assembl y; irdnsportation, information, documentation and supply
superefficiencies, its internal business processes, and/orchain solutions in a wide variety of global customers in
its individually targeted marketing solutions. 215 countries (and often within 48 hours). FedEx (today
a 4PL) has delivered great savings to its corporate
The 5PL model remains the next stephie progression partners. Hence for companies that encounter the
to total logistics integration. The move to increasingly customerized oneon-one information imperative
sophisti@ated, highlycoordinated logistics outsourcing logistics outsourcing is a means to create efficiencies.
solutions is often driven by the short term focus of senior
management personnel, who have short term tenuredhe higher level PL systems deliver lean logistics
positions, and who must deliver rapid results tfe solutions. Here the superior ability to design and deliver
shareholders. Companies like Dell, eBay, Amazonsystems to control movement and geographical
Yahoo are moving den this path with great success. positioning of raw materials, work in progress and
finished inventories at lowest cost[17] delivers a value
Warren Buffett[14], offers more cautious longer term stream[18]. These lean logistics systems work best for
solutions T and his business improvenent and larger businesses with sufficient resources and
management strategies are equally successful. Howevebargaining powers to deliver such systems[19].
one of Buf fettods recent
unusual strategy for Buffett) against the US dollar and t Successful logistics outsourcing can deliver great
move large billions of US dollars offshore. This typifies rewards. For example, in the US telecommunications
the dynamic nature of executive aségic management industry the total logistics costs for companies regarded

today T many avenues are explored, and logisticsa s -imdlesd4sd | ogi sti cs prov
outsourcing is but one dhese avenues for efficiency revenue (the medium logistics cost for the industry is
growth. 14.3% of revenue). For a $1B company this equates to
saving $70M annually[16].
5PL Supply Chain
A Management Over the next five years, it is predicted that the rate of
4PL Integrated growth in logisics in the US will be between 15% and
A, | 0gjiStiC Serrvice 20% per year. In 2003 the value of the US logistics
3PL Outsourced industry was US$910 B (logistics institute). This paper
— Logistic Service explores ways for a MNE to recognize its current
/ \ . 2PL Capacity Provider positioning; and to use Fhis knowledge to move to closer
to the apex of the logistics outsourcing modéhe 5PL
1PL SeltSufficient solution. It demonstrates how the MNE may tease out its
/ \ Logistics Function key levers, into a relevant set of measureslldivs the
MNE, its key logistics providers, and other service

supply chain partners to determine where their solution
Figure 1. The Morgan Stanley 5PLoklel, adapted from  setis currently positioned. It then suggests the areasin
Morgan & Stanley[15] which the MNE should provide additional focus, and

thus move to a more competitive and sustainable

position.

Ae—— VValue i Customized Offerings
Recent developments in networked internet linkages,
¢ Delivering Added ValueNeeds  jnte|ligent database interrogation software, alliance

partnershps, and outsourcing have moved the leading

of Exceed
¥ Customer
Needs

[

o
5"’ Anticipate & Meet

fp— Delivering Needs

i ! edge MNEOGSs into the 4 PL
5 L omer B e Droaie area). To measure their relative or comparative
e, e Communication positioning tools like the Four Clusters Logistics Model
o e Responsiveness
/ Meet Customer Requirements \ ", <4m Ease of Doing Business [6] have been developed-

Service Quality

2. THE FOUR CLUSTERS LOGISTICS MODEL

Figure 2: The Customer Relationship Hierarchy Model The Four Cluster Logistics Model developed by Gunesh

5PL Model, adapted frormuehne & Nagel[16] & Hamilton, incorporates four clusters of outsourcing
levers. These are presented iabl€ 1. The model is

The logistics outsourcing solution has been shown tadisplayed in Figure 3. Logistics providers partner with

deliver a wide raft fo efficiencies, flexibility, cost MNE & s and devel op -corenpr

savings and expertise. For example, thirty years agoutsourced MNE business units or functions. A simple
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1PL solution may involve outsourcing of the staff the MNE to outsource its logistics functions. A 5PL
canteen, the mail room, cleaning and the like.

Cluster 1: Cluster 2: Cluster 3: | Cluster  4:
Technical Soft-Skill Institution | Characteriz-
Levers Levers al levers ation levers
A I nforffA Soc A Gover|pA Agi
Technologies Competency Legislation Customer
CommuilA I nter ¢A I ndu s| Relationship
ation Competency Policies Management
Technologies [A I nter pA CompalA Reli
DS¢ Competency Laws Communication
Technologies | A Commufp A Fi nar| Technologies
A Or ga:i | onskils Services A Integ
ation A Or gan i tegulation Organizational
Technologies | | Skills A 1 nt el | Technologies
A -1 A Preb Property and|ADat abasfe
Infrastructure Solving Skills Copyrighting | Interface  and
A Logis< |A Leade )| Policies Knowledge
Assets Skills A Co mp e|tManagement
A Techn|A Tea and Antitrust | Technologies
Ability Orientation legislation A Respor
A Licgi <« |[A Empat |[A Cor po] Database, Web
Knowledge /| A | nte Governance Interface  and
Know-how A se and Activated
A scw Assurance / | Transparency | Business
Knowledge Self-Awareness Tr an s| Intelligence
A I'T Knd® Mot i v Policies Oe
Creativity A (Rosea|6Cust om«
A Pol iy |air&Rail) atio and
Diplomacy A Poli Management
A Mobi /| Stability A Respor
Flexibility AEconomic Flex_lble Demand
Growth Chain

Table 1. Four Clusters Logistics Outsourcing Levers,

from Gunesh & Hamilton[6].

5PL 2004 ++

Agil e,

Diverse Operational Capacity & Autonomy
New Knowledge, Skills & Intelligence

Fully Activated Demand-Supply Value Chains{
Flexible, t«

6Cu

New Knowledge, Skills
& Intelligence

|

u

[ New Competitive Positioning |---—

4PLP SC Integrator
19903006

3PLP Outsourcing

a”
i

5PL
Solutions
Provider

Management & Finance
‘/ 9
3PL Providers
& Other Loose Alliances
\\
~ | IT, IS, Communications
Engineering & Research

198013$90@ —_— 3PL Providers

1 & 2PLP Insourcing
1970H%80 §

Client

Internal Logistics
Operations

Figure 3:5PL solutions provider model, adapted from of interviews were conducted.

Gunesh & Hamilton[6]

utilizes all levers, combining and activating them to
deliver responsive, valwedding, agile, personalized,
competitive solutions to the 5SFUNE partnership.
Gunesh & sBRLnlodistice Model incorporates
these four clusters of outsourcing skills into their current
0 s tohthemr t O mo d el They
opens the value chainpataw s f or possi bl
competitive advantage.

This model offers the conceptualization hmw new
value creation methods, lean supply networks, targeted
valueadds, additional added value supplier networks,
client side connectivity, customer responsiveness,
demand dsien value chains and the like may provide
ways to increase overall profitability. Such a mix of
skills provides a greatly reduced scope for direct
competition, as it offers complete value chain solutions
from the customer to the base level supplier. Some
|l eading edge compani es |
Info are approaching this level of value chain delivery.

3. RESEARCH FOCUS

The Director General of éhinternational Air Transport
Association (IATA), Giovanni Bisignani believes the
industry must simplify the business [20]. He suggests the
rules are outdates and often bilateral in nature, the cost
flexibilities and labour structures are outdated, and the
lowest cost solution is a nafable one. He believes
operational logistics must become highly automated and
interconnectedand that with extensive use of efficient
IT (and related technologies) future, flexible, agile
solutions.

3.1 Ovaview
This research uses the Four Clusters Outsourcing Levers.

It develops and tests the website interface as a logistics
outsourcing tool for the international airlineslirstry.

Questions wer e addressed =
mo d e | |l ever s be measured?5d
way to compare websites?d

show the MNE where it may strategically arrange, or
change webte features to better enable its desired level

of logistics?6 6What is tt
of the MNE?6 and Shoul d t
chain | oc¢

To complement the content analysis, a survey and a set
The survey assessed
consumer perceptions concerning travel industry

websites and their service offerings. This survey data

In delivering the various levels of logistics outsourcing, was collected from the travel industry and from the
the logistics provider engages an array of levers. Thearavel seeking (or participating) customer perspective.
levers displayed in Table 3 constitute ways in which theaddition a clutch of interviews helped to provide an
logistics provider may generate a more competitiveunderstanding of the online travel buess requirements

posi ti

on.

Measur i

ng

t he

KMdm the perspective of their logistics outsourcing to

levers gives a measure as to the degree of logisticsther market playersbe thkey low (1PL) or high level
capability the MNE possesses. Itis generally cheaper fof5PL).

95



96 The Fourth International Conference on Electronic Business (ICEB2®&ijing

Drivers to activate the lever drivers in the four clusters several levers, which, in turn consist of different features
model were identified, refined and added to the model.(drivers). 100 drivers were identified across the four
Multiple data capture methods included: websites andluster analysis, and 79 significant measurable drivers
other electronic communications like a&m | , vare utilized. A sample of the lever drivers identified for
company interviews (marketing and IT executives); and cluster 2 is displayed in Table 2.

web based surveys of both potential and current

customers were incorporated. These additional 4. STUDY METHODOLOGY

approaches added greater homogeneity [16] to the study.

Mingers[21] and others also suggested that a-multi |n this research a predefined logistics comparative
methodological approach, combining different researchpositioning model was developed. It was ad#jfrem
methods, yielded greater_reliability, and richer researchegarlier research[6], regarding virtual benchmarking of
results. The developed drivers were coded, and used t@epsite design features and tbarfclusters outsourcing

measure the MNEOs | levers. This model incorporated techniques adopted by
worldsbestnetwork.com, w3c.org; and
3.2 Content Study others[6],[24],[26], [27],. These content analysis

component techniques provided theesis from which the
Content analysis was used to identify, code, refine andour cluster logistics driver model may be developed. A
categorize primary patterns in the data[22]. A culling multiple lever, mulfile feature model, capable of
process was used, whereby constant comparative  comparing, rating and benchmarking selected websites is
analysis refined the research delivering fuller  developed. Data collection used 34 of the 340 global
descriptions and greater homogeneithe coding of  MNE airlines, and 5 of the 50 higgvel global travel
cluster levers was monitored and assessed. A fOCUFi)gistics companies. These thirty nine websites were

group checked the codingf data at two level$ the  systematically analysed to refine, and test this new
manifest content level (physical presence of the data)ogistics comparative positioning model.

and the latent content level (reading between the lines).
Berger[23] suggested this approach isa communicationsr e aver 6s[ 2 8] twenty | ogi s
media research technique based on quantitatve means. s e | ect ed el ements from Whit

. were used to cross referee Gunesh & Hami
3.3 Data Coding drivers model. All twenty logistics outsourcing factors,
and Whitel eybds parameter s
Based on prior studies[24], standard eztHection [25] into this study. Hence tailored comparative positioning

and measurement criteria[26],[27] each MNE websitemodel was developed. This model consisted of 79
lever feature was binary coded (present (1) or absent (Oyrivers representing 42 levers.

against the predetermined model.s8ore of 1 meant the
feature (driver) identified were present, whilst a score of

0 indicated absence. To help limit remaining subjectivity Cluster 2

rulgs arange ora list of a_cceptable requ_lre_ments wer¢ Levers Drivers

defined. The elements with perfqrmamzmhln thg Social Competency ADOUL US

accepted range or meeting the requirements were judgefhtercuitural Competency Multilingual, Copyright/trademark

as é 1 (j , ot h er WI s e . Fortehamme’ w tq»rpers9na! Com;.)etency Retu‘rns policy/cancellation

page load speed was coded based on industry standar gfg";:;g';jn‘z”si::s Era U, Bhone, Fa, Conlactue

ThUS one ( 6160 ) I n d I Ca .t € d Em)lemSolving Skills Calculators/totals/order processing, Customerization

outside the standard. The major advantage of this codingeadership skilis Management experience, CIO/Bios

is that it maintained objecity. Each site was assessed [ream Orientation # Employees presented

three times in order to minimise or eliminate judgment Fn*;‘;fltgy gea““tsm”;erl_as15:"9“50”'A“t“’ response
. . . . uarantee, Delivery time guarantee

variance. Microsoft Excel Was used for COdmg' This Self-Assurance / SelAwareness ISO, International stds/awards

research was conducted during May, 2004. Motivation / Creativity Customer service

Interpretation of the data offered a mechanism wherebypoliteness / Diplomacy Language, Multicultural language

competitive advantage adjustments and/or addadke [Mobility / Flexibilty Tailormade prodot

solutions could be assessed and possibly incorporate§able 2: Lever Drivers for Clusteri2Soft Skills Levers,

into future MNE strategies. Using the above criteria, @dapted from Gunesh & Hamilton, 2003[6]

thirty different, ITskilled, datecollectors rated each . ] ]
website. Their results were averaged. The relatvéVi t hin the second soft skil

position of the MNE against its competitors was! S portrayed  on Thist h e
determined. Major travel agencies (airline website! "€ Or por at es otreat ment
logistics providers) were evaluated and also  Organization reasons[28]. Interpersonal petency is
benchmarked. exemplified by the returns / negotiation / cancellation

policy and communication skills. Mobility/flexibility is
3.4 The Four Cluster Outsourcing Levers viewed via tailor-made product capabilities,

The four clusters, displayed in Table 1, each encapsulatélcorporating functions like customer seat mapping, and
superior provider performance[15]. Similar comparisons
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were developed for el driver. Similarly, survey data
was added in an effort to further enhance the model.

of intelligent knowledge management, and suitable
interpretation structures used throughout these airline
related websites.
5. DISCUSSION
Table 3indicates arange of approaches towards MNE
websites. Some sites are rgnagbdates, lack high level
security at least in parts of their sites, are not well
This exploratory research suggests many airlines paprogrammed, do not allow ready communication, do not
little attention to utilizing their websites as a customer incorporate addedalue solutons, and the like. It may
relationship tool. Indeed many rarely update their siteshe argued that these features do not fit the strategic
some even refuse to allow email contact, suggestingbjectives of the MNEFor example, a focus on airline
phone calls offer better direct contact solutions. Many ticketing may be the primary purpose of some sites.
sites are poorly secured, poorly coded, and make littleHowever, neglecting other website dimensions means
attempt to deliver a customeentric approach. The core another MNE may deliver a far better service. Thus a
business should be to win customers, deliverséregices  competitive strategic positioning by another airline may
they want, offer alternatives, and make websites useresult.
friendly. In numerous sites the customer must specify
day and hour of flying, there is no aptn f or 6 @he lever driver presence for each cluster is expressed as
to capture all options on that day. The realm ofa percentage, totaled and compared via a relative rating
transactions is also poorly constted. This area offers scale and a mean rating scale. The best website logistics
considerable opportunities to develop valueadded performing MNE & s wer e fc
packags, but little attention is focused in this direction. travel agents. These operations activated between 82%
Thi s research adopt s and 97% of the available logistics related website lever
approach, so that a computer benchmarking program fodrivers, whilst the best airlineéis Qantas, Cathay and
logistics outsourcing may be developed. This programSingapore activated 85% and 86% respectivielgst
will incorporate the cluster model lever drivers approach. airlines rated well below these figures.

5.1 General

Cluster 1: Technical
Levers

5.2 Data Analysis

Data collected from 34 MNE airlines and 5 majq
logistics providers (travel agents) websites, was
tabulated in excel. A summary of this data collection |s
displayed in Tables 3 and 4, and Figures 4 and 5. Tabl¢ 3
uses a 6016 teowas reprasentad, and ¢t |
060006 to show the fee
Table 4 summarizes the four cluster analysis. Meaps
standard deviations and ratings were determined. Overjal_Semeanes
ratings were displayed graphicallsing spider charts
(refer Figures 4 and 5) Australian Airlines
The top 10 world airlines were included in this study, aSmay paciic
were the top travel providers. Emirates, a g@r@wilemiates

=

Air France
Air NZ

Rrlele]-

privately operated airline, and other smaller MN

Earuda

rle ]~

Pl ]

airlines were sampled. The best rating airline websi

S
Malaysian Airlines

were deemed to be the Qantas and Singapore airli

e

websites, whilst a sample of weaker websites includ
Yeti, Cebu Pacific, Australian and NZ airlge
The relative benchmarking position for each NM

é#\gapore Airlines

[

United Airlines

Firgin Blue

airline and for each airline travel logistics prowidg<oeanArines

rlelele]lr]e|-

indicated that the MNE travel logistics providers inde
activated more lever driverthan did the MNE airlines.
In every case the MNE logistics providers rated mo
highly than the MNE airlines analysedtliis logistics
analysis.

Some weaknesses within the MNE airline webs

lji.com

trailfinders.com

travelcity.com

Prlrlrlr]lr]lr|r]r |+~

rlelr]e]-

Ple k]l ]e |~

Kherican Airlines

Southwest Airlines

Northwest Airlines

British Airways

y’S‘ Airways

hfv:fi\nair

rlelr|lr]ler(rlrlr el |e]e ]

rlele|ler]le(rlrlrle]lr]lerlr]e ]l =]~

rlelr|ler]lr[rlr]e |l |-

= R R

industry lie in the areas of customer recognition algh—s

customer added value offerings. In many instances MI
airline websites do not allow for rapid change, depth
search, or rapid customer related response. This- is,

(s Fly

fasydet

Prlrlerlrlr]lr el ]lrlr]er]lr|lr]le el ]k~ ]-

Prlrlerlrlr]lr el ]lrlr]er]lr|lr]le el ]k~ ]-

rlelelelrler el lr]r el el =
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Table 3: Cluster 1 Technical Lever Drivers

part, due to the way tracking tools are utilized, and a lack
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Many websites appear to be delivered in amoad

I Clusters Toal  Mean | Manner. Some airlines do not get the basics right, and
Companies 1 2 3 4 Total Max Rating Rating : P :
— _— 1 others attempt to tackle higher levels of logisticsin a
Jir Nz 238 304 579 375 1496 400.0 374 565 poor manner.
AustralianAirlines 286 304 632 375 159.7 400.0 39.9 60.3
Cathay Pacific 81.0 783 895 688 317.4 4000 794  119.8
Emirates 524 565 526 625 2240 400.0 56.0 84.6
Garuda 571  47.8 632 438 2119 400.0 53.0 80.0 £asy34. 00 ' France
JAL 571 565 684 50.0 2321 400.0 580 87.6 GoFly AustralianAifines
Malaysian Airlines 61.9 56.5 78.9 56.3 253.6  400.0 63.4 95.7
Qantas 905 783 947 813 3447 4000 862  130.1 Lufthansa i Cathay Pacific
Singapore Airlines 95.2 78.3 94.7 75.0 343.2  400.0 85.8 129.5 “v}a‘!
United Airlines 81.0 69.6 737 750 299.2 4000 748  112.9 Ryanair P Emirates
Virgin Blue 905 739 947 625 321.6 400.0 804 1214 .""ﬁ.
Korean Airlines 81.0 69.6 78.9 68.8 298.2  400.0 74.6 112.6 US Aiways . ‘ 7 f / Garuda
zuji.com 905 826 737 813 3280 4000 820 1238 . QQ‘
trailfinders.com 95.2 91.3 78.9 81.3 346.7  400.0 86.7 130.9 .'.\ \
ravelcity.com 1000 100.0 947 938 3885 400.0 971  146.6 Briish Airways h»‘.'.h\\ - "
[American Airlines 66.7 652 737 500 2556 400.0 63.9 96.5 -‘--L“ "
Southwest Airlines 667 522 579 313 208.0 400.0 52.0 78.5 Northwest Airines A Malaysian Aflines
Northwest Airlines 66.7 565 737 50.0 246.9 400.0 617 93.2
British Airways 619 652 737 563 257.1 400.0 643 97.0
US Airways 667 739 632 625 2662 400.0 666  100.5 Southwest Airlines Qantas
Ryanair 762 652 632 438 2483 4000 621 93.7
Lufthansa 76.2 65.2 31.6 31.3 204.2 400.0 51.1 77.1 American Airlines ‘ Singapore Airlines
Go Fly 429 609 789 500 2327 400.0 582 87.8 !
EasyJet 762 609 789 563 2723 4000 681  102.8
Mean | 265.0
Table 4: Airline & Travel Agents Web Summary Data

- o . Figure 5: Overall Cluster Rating for selected MNE

The airlines averaged activation of 63% of possible lever_.=. - - .
. o airlines and airline avel logistics providers

drivers. Consequently, the large logistically focused
travel agents were delivering better logistics solutions
thanthoseof t heir MNE airline
do airlines bother with their websites when they could
di vert customer traff

Figure 5 summarizes the logistics presence of the four
cluster lever drivers. In this study, only one MNE
Travelocity.com is ortrack to progress to a 5PL solution,
and two others Zujicom and Trailfind@om are
operating as 4PL6s. The
lower and inthe 3PL range, with Qantas, Cathay and
Easy Q0.0 ATNZ Singapore airlines operating in the 4PL area.

AustralianAirlines

6. STRATEGIC INTERPRETATION

Air France

Ryanair ., 4 --""-'5:""2‘ =T ‘f. Emirates
€/ \‘4 \{!’,)’Q" Considering the growing global role ofbusiness,
7 ‘ ‘ airlines need to consider what they hope to achieve from
1\ their web sites. Do they use their site to selire seats?

bl e ;‘ ¥/ ;u‘“
WA il

BritishAirways JAL
A iy If so they should reinvestigate what their core business is,
Northwest Atlines -i!{:“ﬁ?'ﬁlﬁw\yg%‘a Valaysianaiines] and were are they focusing. From this research, it is
‘i;i"/l‘l‘\ ’\.‘\' apparent that MNE airline travebent providers offer
Southwest Atines "‘i‘?"“l““"/‘ Qantas better solutions via their websites than do the individual
o .F' . ’-‘Q;A,_A_‘ y airlines. This may be seen as expected, and as a
e !"‘s_...‘.,, _!P-‘r' e justification for outsourcig! The MNE airline travel
ey oW 3 "'"‘. ‘“”"‘*"A""““ agent providers must enhance the customer value
VirginBlue

proposition, and do so in a cost effective way, in order to
compete. They do this by offerimgldedvalue products,
flight discounts, price and travel comparisons, travel
packages, incentives, fast efficient services, and the like.
Consequently the airlines have, in the past, ubeth to

save costs and to source more custoreesticularly
those domesticallpased customers, and home country
international tourists who intend to travel internationally.
Today, the major airline alliances deliver new ways to
code share and to strategically move passengers between

level | ar develoned fi h X alliance partners. They have seen their overall passenger
evel lever drivers are not developed first. There IS scant,,,mpers grow. However, in the background, the scale

indication of a logistics strategy in most airline websites, 5,4 scope of MNE airline travel agents has been
and little focus on a transition of relative outsourcing. increasing. A new problem is emerginthe super NE

|+Cluster1 —m—Cluster2 —«—Cluster3 —¢—Cluster4 |

Figure 4: 4 Clusters Logistics Comparison Spiderweb

Figure 4 offers a visual presentation of the relative
website logistics performance wérious airlines and
travel agents to deliver well planned logistics solutions.
This study shows thatréines do not plan their websites
in a logistically strategic manner. For example, the low
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airline travel booking brokerage house (or portal). This4) outsource all ticketing and related functions to a large
super brokerage house strategy is a high risk strategy td-5PL like travelcity.com, thereby relinquishing their
the airline industry in thelong term. Qantasand others al es packages and fol ltow F
MNE Asian airlines have developed a travel brokerageminimization and efficiency.

house (orportal) to help control this situation

6Zuji . combd is their mo d @His research infers many airlines who are operating
fares than can be obt ai n ewithout a tight strategic focus, may be more likely to
and also offers comparisons between participatingncounter website related passenger ticketing logistics
airlines. problems. They may become priiéven transporters,

and the large MNE 4PL and 5PL logisfmsused
This solution could allow Qantas to move all its airline travel agents could influence their margatse.
customer bookings to zuji.com. Qantas website
customers would then be diverted to this one central 7. CONCLUSIONS
booking site, and a further levelingtbk travel booking
competition would arise. This may then change theThe airline industry operates at a number of virtual levels,
natureofQant asds strateg and their websites epitomize customer strategnd
none deliver highly customized or 6 oo n e ¢
The zuji.com website is almost aotimpetitive, and  customerized saleservice related solutions.
appears to be an attemptto block others inthe airline
travel businesses from capturing this brokerage hous@&he airline industry is highlycompetitive, yet it has not
domain. It will not stop others, and in time, at least onedelivered on its prime purposeto move the maximum
key logistics brokerage house will emerge. number of pedg it can through its operational spheres
of influence. By July 2004 no airline in the world has
The zuji.com solution is still small scale when compared delivered a quality webased logistics service to its
to Sabreds 6Travel oci ty. customers. Each airline maintains a walsence, but
airlines are being moved into higher levels of this site is often outdated, modified in part at best, and
competition, and ultimately the industry will become not designed tactually make the passage of winning
more low-price driven, with less options for customers easy. Many sites evaluated, were somewhat
differentiation. user o6unfriendlyd. They wer
cookie dumps before one could access them, sone
Whilst Qantas, Cathay and Singapore airlines deliver anot provide easy customer response avenues, and some
quality travel service, they do notliver the same levels did not allow for online bookings. This state of affairs
of service as those provided by Sabre via its has created a new business opportunitpne where
Travelocity.com website. airline travel agent logistics providers can move in, and
possibly capture, an additiorsflare of the MNE airline
All large successful travel agent logistics providers arecustomer sales market. Hence, instead of the MNE
working at abovehe 4PL level. Hence, for MNE airlines airlines controlling, and working with, their chosen
to compete with their own MNE travel agents they must logistics providers, the logistics providers may quietly
operate at similar levels, or concentrate on improvinggrow in size and develop a small degree of control
their supply line efficiencies and outsource these servicavithin the industry.
functions.
These airline travel agents have positioned themselves to
The question remas for these MNE airlines where do deliver greater levels of logistics related offerings that
they choose to focu§ on improving their internal those offered by the airlines, hence justification for their
logistics, on outsourcing or on improving their core existence can be argued as they deliver value added
business. This research shows that these large MNEervices to the customer, and do soina more customer
airlines have all selected to move individually and havecentric manner.
left gaps in the market. Large scale, globatipnected  This reseash indicates that the four cluster model levers
logistics suppliers have moved in, created a market, andcan be effectively measured. It shows that airline website
are delivering better solutions than those offergdhb drivers can be developed for these levers, and that these
individual airlines. Consequently, the airlines are may be used to develop a comparative positioning
missing an opportunity. To rectify this situation the between MNE airlines.
airlines may choose to
1) reduce the commissions available to travel agentsFinally the strategic question still remainShould the

and control ticketing through their websites MNE outsource its value chain logistics, and does the
2) form a major regional conglomerate andownpete  size of a business give it protection from bemgved
the logistics suppliers towards a lowest price provider?

3) concentrate purely on transporting passengers in a
costeffective, efficient manner
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ABSTRACT

In the worldwide, firms are increasingly paying their attentions to the integrated Web-based supply
chains or e-supply chains because e-supply chains could enhance firms’ efficiency and competitiveness.
There have been some off-the-shelf products available for supplying activities. But how to establish
an efficient e-supply system and how to successfully implement it in the supply process are not as
easy as what expected. We propose an implemental and general supply chain framework with various
techniques for different supply chain requirements in a transit economy. In a transit economy, the
main challenge is to design an e-supply system such that it can be implemented efficiently according
to the special supply chain environment of a transit economy.

Keywords: e-supply chains’ implementation, efficiency and competitiveness, transit economy

1 Introduction

A supply chain refers to a chain which links
each element of the manufacturing and supply-
ing process from raw materials to the end cus-
tomers, concerning with several organizational
boundaries. Supply chain can also be further
expanded to include recycling or re-use process.
Recently, supply chain has been defined more
practically as a connected network with organi-
zations (e.g. suppliers, original equipment man-
ufacturer, distributors, transporters, etc.), re-
sources, and activities of creating and deliver-
ing various values in the form of both finished
products and services [9] [16] [17] [7]. Nowa-
days, business firms are more interested in ex-
ploiting the integrated supply chains because
they want to reduce cost, enhance efficiency and
competitiveness, and accelerate the respondence
to the market demand [12][18] [24] [20][26]. As
business-to-business transactions based on the
internet are increasing, it is becoming critical
that firms rely on Web-based supply chains or
e-supply chains to provide almost real-time re-
sponse to market [16] [25] [13]. Thus, many
famous IT companies such as i2 Technologies
and Manugistics have provided a variety of sup-
ply chain software packages and some integrated

suites like mySAP and Oracle li. But for dif-
ferent firms, implementation solution can’t keep
same. How to figure out this problem? In this
paper, we present a practical framework for e-
supply chain in a transit economy , which not
only can deal with the complexity of operations
in e-supply chain system, but also be able to
integrate the alliance of the supply chain. In
the paper, we consider seven classes of firms
with different level information asymmetry. For
each level of firms, we proposed a uniform im-
plementation solution based on their available
information systems. We use the information
asymmetry but not the complexity of operations
to class the firms because information asymme-
try is more critical than the complexity of op-
erations in e-supply chain management. First,
some operations are comparative simple, and
need to be managed by IT tools due to the
severe iInformation asymmetry. Second, many
complex operations are designed to avoid infor-
mation asymmetry. Finally, eliminating infor-
mation asymmetry can provide more evaluation
to the performance of firms. In a transit econ-
omy, firms are developed in a different environ-
ment from usual. In many industries there exist
some kinds of government intervention, which is
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special serious in state-owned firms. So govern-
ment regulation and role are important factors
that shouldn’t be ignored in establishing an im-
plemental framework of e-supply chain system.
We organize the paper as follows: in the section
2, we first describe the status quo of information
system in transit economy which is based on the
interviews with many directors of I'T companies’
marketing departments in a transit economy,
and discuss the existed and latent challenges in
a highly integrated supply chain from three per-
spectives:internal challenges,external challenges
and government challenges. Section 3 dedicates
to propose the implementation framework that
identifies various solutions to the different e-
supply chain related to the three key factors.
Finally, we conclude the discussion and make
some remarks about our research.

2 E-supply chain systems

2.1 Characteristic in a transit econ-
omy

In a transit economy, usually, many business
firms have established considerable foundation
in the infrastructure of information systems and
in its application, and meanwhile, most business
firms have realized that supply chain manage-
ment can enhance their efficiency and competi-
tiveness. First, hardware and related investment
has been almost ready in large or even medium
size business firms in a transit economy. Second,
information isolated islands are being eliminated
and integrated internal operation systems are
coming into being. Finally, the concept of sup-
ply chain is more and more popular to business
firms due to the spreading of media organiza-
tion and accelerating of the government. How-
ever, there still left many deficiencies in a transit
economy. First, there are still many firms that
do not pay enough attention to IT. Second, few
firms have accomplished the strategic enterprise
systems. Third, although many industrial chain
have coming into being, few firms extend their
systems to outside and achieve integration on
the entire supply chain. Finally, many firms do
not fully realized the importance of e-business
and haven’t take actual steps to make good use
of the internet-based system.

2.1.1 Opportunities

To implement e-supply chain system, there are

some opportunities in a transit economy. First,
because industries rapidly develop recently and
many industry chains have appeared in a tran-
sit economy, it is time to develop e-supply chain
systems to enhance the supply chains’ as while
as firms’ efficiency and to provide better cus-
tomer service. Second, available systems can be
easily updated by new technology and off-the-
shelf software. Finally, government is going to
pay great attention to the industry /supply chain
management and to promote the development of
powerful supply chain by various supports.
2.1.2 Difficulties

There exist difficulties along with the develop-
ment. First, the concept of supply chain ac-
cepted by most firms is far different from e-
supply chain. Second, most firms are not so
strong to support the implementation of an inte-
grated e-supply chain system. Finally, there is a
lack of leading firms in industry chains that have
enough power to integrate the e-supply chain.

2.2 Implementation challenges in a
highly integrated supply chain

We illustrate the complexity involved in creating
and implementing the integrated e-supply chain
system with the two tasks of the system. Both
of the tasks were geared towards achieving com-
petitive advantage by reducing inventory, avoid-
ing delays, and providing better customer ser-
vice. The two tasks are: (1) cooperatively plan-
ning among the supply chain and (2) rapidly
responding to customer query [18]. Many stud-
ies have highlighted numerous problems faced
by a firm in adopting complex systems like ERP
for internal operations [10]. Similarly, the lit-
erature on inter-organizational systems has dis-
cussed the problems associated with the imple-
mentation of EDI systems that are largely lim-
ited to one-to-one relationships [14] [15][19]. But
we found that the challenges involved in imple-
menting integrated e-supply chains are more se-
rious than the problems faced by an organiza-
tion trying to adopt internal systems (like ERP)
or inter-organizational systems (like EDI). Inte-
grated e-supply chain systems are the extended
enterprise resource planning systems in which
diverse organizations need to work together vir-
tually. We classify challenges to the organiza-
tions in a highly integrated e-supply chain sys-
tem into three categories: challenges from inter-
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nal of the organizations, those from external of
them and those from government.

2.2.1 Internal challenges

Organizations invariably require considerable
resources to implement the highly integrated
supply chain systems. First of all, the software
packages for creating e-supply chain systems are
quite expensive and need several powerful com-
puters, database systems, and communications
links to support. Secondly, it is particularly
expensive to secure the installed highly inte-
grated e-supply chain systems because in such
systems: (a) public Internet is used to trans-
port data, (b) many more partners than in tra-
ditional EDI systems are usually involved, and
(¢) data exchanged tends to be highly sensi-
tive. Thus, an organization that implements
a highly integrated supply chain system has to
expend financial resources that will greatly ex-
ceed the expenses on many other information
systems. Thirdly, organizations that implement
integrated e-supply chain systems need to have
highly sophisticated technology infrastructure in
place. The IS literature has discussed how orga-
nizations get overwhelmed by the technology in-
frastructure needed for implementing a complex
system like ERP [10]. Indeed, the infrastructure
that can support a sophisticated and highly in-
tegrated e-supply chain system is more techni-
cal than others. Finally, the implementation of
an integrated e-supply chain system need more
reengineering of business process than any other
information system does because not only in-
ternal business processes need to be integrated,
but also these redesigned processes should work
synchronously with those of external partners as
well. Thus, while the e-supply chain system re-
designs the business flows, it must keep accord
with its business partners. As given that inte-
grated e-supply chain systems will cause more
changes than ERP or EDI, more organizational
resistance arises during the implementation of
such systems. Senior managers have to involve
in the implementing process and devote a lot of
time for such system to succeed. Therefore, be-
fore a firm creates an integrated e-supply chain,
its senior managers have to carefully assess if
they have the sufficient commitment, time, re-
sources and abilities to manage the whole pro-
cess of the firm’s reform.

2.2.2 External challenges

Challenges, called external challenges, which are
related to bringing supply chain partners on-
board and making them a part of the extended
enterprise systems are as important as the in-
ternal challenges. Some literatures on inter-
organizational systems have discussed the im-
portance of business partners in the successful
adoption of such systems. For instance, Hart
and Grover in [15] and [14] respectively dis-
cussed the level of mutual trust which is needed
for business partners to be willing to adopt elec-
tronic data interchange. In the implementa-
tion of an integrated e-supply chain implemen-
tation, mutual trust usually gets amplified be-
cause of the better relationship among business
partners and because of the system’s integrat-
ing strategies which is a major challenge and
can improve firms’ competitiveness in the sys-
tem. While some business partners agreed to
become a part of the system for their own ben-
efit, others were reluctant in adopting e-supply
chain systems due to resource, technical, rela-
tionship (trust and vulnerability) issues, or sim-
ply due to a resistance to change to a new way
of doing business. On the one hand, the lead-
ing firm must have enough power or resources
to make the partners adopt e-supply chain sys-
tems [15] [14]. On the other hand, in order to
implement an integrated e-supply chain system
the partners in the system also need large re-
sources and a strong information technology in-
frastructure, somewhat comparable to that of
the leading firm. Further, if the required func-
tionality is built based on the partner’s existing
information systems, considerable amount of IT
expertise for creating the interfaces of diverse
systems will be needed. Finding such expertise
in some partner organizations proves to be quite
difficult, particularly if they are small [15] [14].
Thus, because of the massive financial, manage-
rial, and organizational resources, a firm may
give up the aim for a highly integrated e-supply
chain. In this way, although the firm can mini-
mize the challenges and reduce the risk of fail-
ure encountered during the implementation as
while the firm also throws away the opportu-
nities of cooperative development with the in-
tegrated supply chain. In order to figure out
the paradox, we design some system-based im-
plementation patterns for the different kinds of
integrated e-supply chain systems such that the

103



104















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































