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BUILDING AND SUSTAINING INTERORGANIZATIONAL
INFORMATION SHARING RELATIONSHIPS: THE
COMPETITIVE IMPACT OF INTERFACING
SUPPLY CHAIN OPERATIONSWITH
MARKETING STRATEGY

Abraham Seiddmann
William E. Simon Graduate School of Business Administration
University of Rochester

Arun Sundararajan
Leonard N. Stern School of Business
New York University

Abstract

Information technology has radically altered the management of supply chain operations; many

business partners who are adjacent on the supply chain can gain from entering interorganizational
information sharing (10I1S) relationships and sharing information that was previously accessibleto

only one of them. This situation is typical in retailer-supplier 1ogistics management relationships.

The first part of this study analyzes different forms of virtual integration—relationships between
independent companies that result in some of their operations resembling those of a single vertically
integrated firm—and classifies them based on their models of information sharing across the supply
chain. This study finds that there are four primary policies that firms adopt when they exchange
information across the supply chain; these are EDI, vendor managed inventory (VMI), continuous
replenishment (CR), and category management (CM).

Typically, corporations view the development of interorganizational information systems and the
sharing of information as being targeted at increagmegational efficiency by reducing ordering

costs, inventory costs, and supply lead times. Many studies have focused on studying IOIS technol-
ogy issues and estimating the value generated from these arrangements using traditional models of
inventory and ordering costs. However, this study finds that, in a number of cases, the information
shared can haveross-functional value—it can also be used to improvesapplier's production

planning and to alter their marketing and salestrategies. Paradoxically, however, suppliers who

receive such information feel that not only are their benefits minimal, but they often end up worse

off than before the 10IS was implemented.

The second part of the study explains this paradox. It shows how retailers and other buyers can
successfully contract to end up with morevalue than is generated by the sharing of information.

Using game-theoretic models of strategic interaction, it shows that this effect intensifies as the
competitive value of the information to thepplier's marketing and sales departments increases.
Besides, as the value that could be generated by the sales and production divisions of the supplier
increases, the study demonstrates how the supplieri@msesand more value. Furthermore, the

buyer need not actually share the information to derive these rents; the study indicates why the
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possibility of sharing issufficient, even when the buyer cannot independently create value from that
information.

Thepractical contributions of thisinterdisciplinary study are manifold. It providesaclear and lucid
description of thedifferent levelsat which organizations shareinformation. It also describesafairly
general modeling framework which lays the foundation for a deeper analysis of this increasingly
important area. The strategic results demonstrate that a single focus on the technological or opera-
tional aspects of 10IS can mislead managers significantly. The true costs and benefits of these
relationships can only bejudged by recognizing the cross-functional impact of theinformation flows
on the operational architecture, the marketing strategies of the suppliers and buyers, and the nature
of competition within the respective organizations’ industries.

1. INTRODUCTION

Recent advances in information technology have enabled low-cost and efficient interorganizational informatic
sharing (IOIS) relationships between firms adjacent on the supply chain. These arrangements have been prev:
in the automotive industry for many years. For instance, Chrysler mandates thatipflliess be able to interface
electronically with their logistics management information systems. However, of late, 10IS arrangements hay
become more varied, and have also become common in a number of other industries; in particular, between |
commercial retailers and their suppliers of OTC (over-the-counter) goods.

Several such arrangements have been studied. To illustrate some of the issues believed to be crucial to understa
their costs and benefits, consider the following real-life case:

XYZ Corporation (the real name of the company has been withheld) started selling pharmaceutical
over-the-counter (OTC) products in 1978. They have a variety of such products that they sell today.
They rely heavily on electronic interfacing at various levels with their buyers in order to drive
efficient supply chain management.

XYZ was introduced to EDI in 1985. Their basic EDI processiityfaimple. Customers enter

orders via EDI by sending UPC codes and order quantities to an electronic mailbox with a specific
customer ID. Orders are retrieved four times a day and, after being screened for consistency, are
translated and sentinto XYZ's order processing system. Currently, there are over 160 customers who
use EDI for ordering. Seventy percent of their dollar volume of orders comes in electronically, and
50% of the total number of orders use this system. The benefits of the simple EDI system have been
immense. Delivery times have been cut from an average of 21 days to an average of five days.
Customer order problems, which used to take 24 hours to handle, are resolved in less than an hour.
The EDI system is handled by customer service representatives, who, instead of entering line items
manually, now have more time to focus on advertising, selling and forecasting.

However, there are some concerns with this system. Customers like to use the same UPC each time
they order, and do not keep up with changing product types and packaging sizes; hence, a fraction
of the orders tend to be for products that are no longer in existence. It is difficult to handle special-
ized product features, and promotional products, due to the information gap between the customer
and XYZ.
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XY Z has solved these problems and achieved further operating improvements using VMI (vendor
managed inventory). For instance, one of their retailersallows them to hook the EDI systeminto the
retailer’s inventory system. This allows them to view POS data: XYZ controls the stock in the
retailers stores. This eliminates the information gap discussed earlier. This information also has
cross-functional value, as it allows XYZ to generate superior demand forecasts. It has increased the
number of inventory turns by over 300%. Another of XYZ's retailers does not allow this form of
VMI, but gives XYZ access to their POS information; this information is targeted at helping XYZ's
marketing and sales divisions make better forecasts, and to give XYZ the option of replenishing
stocks continuously. XYZ also manages a whole category of OTC pharmacewutitaitpifor one

of their retailers; this provides XYZ with valuable information about competing pharmaceutical
companies’ sales and promotion patterns.

The benefits to XYZ should be immense; however, their managers do not feel that there is any
tangible net value from these advanced systems. The efficiency of their logistics management and
their marketing strategies have improved; however, these benefits seem to be outweighed by the fact
that they operate on stringent and expensive supply schedules and are saddled with a number of the
ordering costs that the retailer used to bear. In short, as one despondent manager put it: “The retailer
seems to have extracted all the benefits of our partnership.”

The case raises a number of interesting points. This study focuses primarily on the following issues:

* How much information should a firm share? If sharing information generates value, one might argue, then w
not share all relevant information available? At least two observations are of consequence when examining
question olup to what level must one build these relationships:

— The sharing of information also affects a different dimension of the buyer-supplier relationshgbatite
bargaining power of the two parties.

— The nature of the information shared may influence the strategdepastments outside operations and
supply chain management; also, it may affect theompetitive position of the buyer or supplier with respect
to theirown industry rivals.

Based on field studies, section 2 describes the impact of different levels of information sharing on the operatio
sales and marketing strategies of an organization.

« If these arrangements are indeed value creating, then a question which &osesais| Ol Srelationships be
sustained? For instance, a supplier may get tremendous operations and sales strategy improvements if permit
to access point-of-sales information; however, the buyer may not gain significantly from this arrangement. In
case like this, one would expeatamtract of some kind to ensure that the information is shared on a continuous
basis, and that the value created is shared in a satisfactory manner. A model of the contracting proces
presented in section 3. The model demonstrates that, although the supplier creates more value, the comm
observed buyer-takes-all outcome often emerges.

The conclusions in section 4 detail a number of counter-intuitive strategic guidelines and managerial insights.
Existing work in the area of interorganizational information sharing has covered a fairly wide range of topics. Tt
earliest articles which indicated the shape these sharing relationships may take were by Cash and Konsynski (1!

and by Clemons and McFarlan (1986). The impact of EDI on buyer-supplier relationships has been studied
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Riggins and Mukhopadhyay (1994) and by Wang and Seidmann (1995). Bensaou and Venkatraman (1995) study
interorganizational relationships in the U.S. and Japan, and develop and test a model based on the fit between
information processing capabilities and needs. Clark and Stoddard (1996) discuss the cross functional value of EDI

and continuous repl enishment arrangementsin the grocery industry and discover, among other things, that inventory
reductions occur for both buyer and suppliers. Their study is based primarily on four cases, descriptions of which
canbefoundin Clark et a. (1994), Clark and McK enney (1994, 1995), and Schiano and Clark (1995). Whang (1993)
examines whether a seller should share queue information with a customer. The ability to share information across
organizations creates amove toward more transactions with fewer suppliers, and thisisexplained in part in Clemons

et al. (1993). Theimpact of IT on coordination and bargaining power is studied by Bakos and Brynjolfsson (1993)

and Clemons and Row (1993). An interesting case study of I0IS can be found in Clemons and Row’s (1988) stt
of the Economost system at McKesson Drug Company (this is a popular case in MBA courses for illustratir
strategic information systems). In related work, Henderson (1990) studies the relationships between IS and |
managers. One of his findings—that a critical determinant of partnership is mutual dependence on distincti
competencies and resources—is particularly relevant to the 10IS relationships modeled here. An interesting stt
of the impact of the potential incompleteness of contracts involving information assets is done by Brynjolfssc
(1994).

2. THELEVEL OF INFORMATION SHARING

The diversity of information content and the numerous sharing options makes it seemingly impossible to classify
nature or level of information sharing. Field studies for this research have indicated that a number of differe
sharing arrangements are possible. For example, some supplieiag#moey position information of the products

a certain supplier sells them. This information may be transmitted daily, or weekly; the level of detail also varie
There are suppliers who see the store-level day-tqadiag-of-sales (POS) information; there is a great deal of
variety here as well: some see only product UPC’s and quantities, while others have access to temporal s.
distribution and customer profiles. Other buyers transmit order quantity, payment, and cost information using EL
this is a situation where the volume of information exchanged may be great, but its impact on the operations of
firms are relatively low.

Strategic and
competitive information

“

S Strategic information } Increasing
Increasing . " level of information
b;fgvzln?;é)%{)%er Operational sharing
information

Ordering
information

Figurel. Modelsof information Sharing
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Figure 2. EDI—Exchanging Transaction Information

If one examinesinformation from another perspective, the problem simplifiesagreat ded. Thisstudy treatsthelevel
of information shared not based on what its exact content or volume s, but rather, based on theimpact it has on the
operations, sales, marketing, and production strategies of the parties that contract to share the information. Using
thisview, one can classify 10IS arrangements into four categories, based on the level of impact the shared informa-
tion has on the buyer and supplier (Figure 1).

The first level involves increased cost-and-time-effective exchange of transaction-level information (like order
quantities and prices) through EDI. The second level involves sharing select operational information (such as
inventory levels) in order to exploit superior expertise across organizational boundaries and improve operating
efficiency. At the third level, the information shared has strategic value to the party that receives the information.
Finally, at the highest level, the information adds both strategic and competitive value to the party that receivesiit.

2.1 Exchanging Order Information

Many |0l S arrangements do not involve sharing firm-specific operationsinformation; they merely improvelogistics
processes through efficiency gains from EDI. The study treats this case—where the companies exchange orders
information—as the base case. (Figure 2). This is one of the oldest and most widely prevalent forms of 10IS, an
aimed at reducing transactions costs and the duration of order cycles.

At this level, both parties gain from reduced order cycle times (which reduce inventory levels). The value gained
not joint; each party improves efficiency independently, and hence there are no value sharing issues. There is
issue, however, of information technology costs. One party may find it cost-effective to invest in an EDI system tt
enables these improvements; the other may not. However, both need to invest in the system in order to tran
electronically. Prior studies have analyzed this situation (see, for instance, Wang and Seidmann 1995); subsidie:
a common solution to this problem.

2.2 Sharing Operations I nfor mation

Information is often shared to leverage on the superior expertise, or operational economies-of-scale of one organ
tion. This occurs when one firm owns valuable information, while the other firm possesses the ability to use tt
information. An example of this is vendor managed inventory (Figure 3). For instance, a buyer shares aggreg
inventory position information with its suppliers; this enables suppliers to manage the inventory of their own produc
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at the buyer’s site. Suppliers are better equipped to perform these duties for the folleagsngs. They have
experience managing large supply side inventories of this product. They have superior knowledge of product
schedules, which reduces the supply-side uncertainty that a buyer normally faces, resulting in a lower aver:
inventory for the buyer. They could have comparable VMI arrangements with a number of buyers (economies-
scale).

Efficiency gains are not restricted to inventory cost reductions. In the case presented in section 1, when prod
specifications, packaging specifications, or packaging quantities changed, an order sent with an outdated UPC wc
generate rework. When new products wereothiced, there was a similar problem. Moving to VMI eliminated
these difficulties. However, the buyer’s costs of ordering and order fulfillaxemow borne by the supplier.

What does the supplier gain? Their internal operating efficiency gains are minimal at best. However, one bent
that may not be immediately tangible (if it exists) is that the supptidgs ve bar gaining position for its transactions

with the buyer may improve. Since itis has superior knowledge of how well or badly its product is doing on a regul
basis, the information asymmetry it faces reduces; it may therefore be able to bargain for price schedules that
more favorable.

It is likely that the contracts underlying these sharing agreements will include a value sharing agreement between
buyer and the supplier. Alternately, there could be a penalty for non-VMI suppliers. This penalty could range fro
a complete shut-out (“we do business only with suppliers who manage their own inventories in our stores” impli
a strong bargaining position on the buyer side, despite the apparent gain in power by the supplier as described ir
previous paragraph) to some kind of price advantage that the buyer passes on to the supplier. The discussic
section 3 provides insight into some these issues.

2.3 Sharing Strategic M arketing I nfor mation

Itis becoming common for organizations to share brand-specific information which provides strategic benefits to o
of the organizations and also leverages on their superior expertise. This occurs when one organization o\
information that it can derive little independent value from, but which another can use to generate operatior
benefits for the company it receives the information from, besides garnering strategic value for its own sales ¢

SUPPLIER

Product 1

BUYER Inventory Level

IR NI VMI System
: DetermlneQLanmy

: PlaceOrder —

Category 1 : ID_8|

Product 1

- Invenbry Levels
- Sales Data

Product 2 OrderEntry
- Invenpry Levels : System H
- Sales Data K_ e ee e eee e oee ®
""""" : © superior bay aining position
Purchase Order o shorter onder cydes
* superior j/z/xrrfm/l}[ifmﬂlm.f Acknowle dgement o bwer transaction wsls

e shorter onler cydes
o lower tmansadion wsls

Figure 3. VMI—Sharing Operational Information
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o shorter onler oydes * bwer transaction wsts

* lower ransadion wsts
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Figure 4. Continuous Replenishment—Sharing Strategic Information

marketing departments. For instance, aretailer possesses POS (point-of-sales) information on all of the products it

sells. Thisinformation is not of much value in isolation; however, a supplier can make superior demand forecasts

by analyzing detailed transaction level information from many retailers. Thisform of information sharingisusedin

the efficient customer response, continuous replenishment, and quick response systems models (Figure 4), common

in the grocery and fashion retailing industry. The model has been discussed for many years now: supply chain
management has always striven to move towards a system where consumer purchases “pull” goods through the ch:
rather than suppliers “pushing” them. Its scope has been widening over the last couple of years, extending
industries as diverse as brewing and forestry. For instance, after capacity gains of 5% at no extra cost from an
system, Bass Brewers has recently started experimenting with a VMI system.

Since inventory positions can easily be derived from POS information, the operational information that was the toy
of subsection 2.2 is also being shared. Hence, all of the benefits that accompany VMI-type situations still exi
However, this information is of a much higher level of detail than inventory aggregates. It can be used by tl
supplier's sales and product development groups for improved demand forecasting, promotion scheduling, &
segment-specific forecasts. According to the director of worldwide sales forecasting at Eastman Kodak, such regi
specific and tactical demand forecasts are increasingly becoming a major role of sakes 1896). Reduced
demand uncertainty also improve the internal inventory management of the supplier. The benefits described ab
may indicate that the buyer can induce suppliers unwilling to enter into information sharing agreements descrik
in subsection 2.2 by offering them access to information that is of strategic value. However, when this informatic
is available to the supplier, the relative bargaining power of the buyer is reduced further. For instance, in the P(
example above, the supplier now knows not only gross product movement figures, but also the details of what pri
the buyer charges consumers, any local demand patterns and the schedule of promotions. This puts the buye
significant disadvantage when negotiating supply terms.

2.4 Sharing Strategic and Competitive Marketing and Sales I nformation
At the highest level of information sharing, it is possible for a buyer to allow a supplier to access broad mark
information that provides the supplier with strategic and competitive benefits. This occurs when one organizati

possesses information that it can derive little independent value from, but from which another can derive intert
strategic production benefits, as well as competitive sales and marketing benefits (Figure 5). The competitive be
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Figure 5. Category Management—Sharing Strategic and
Competitive Marketing Information

fits are with respect to intra-industry rivals. this information does not give the supplier additional competitive
advantage over the buyer, but over other suppliersin its own industry. Category management is an example of this
situation.

Theretailer endows one of the supplierswith inventory management responsibility overall of the products supplied

for that category and provides them with the relevant POS information. This gives that supplier strategic benefits

(from improved demand forecasts) competitive benefits (from sales and demand information about competito
products), and will enable superior inventory management. It also reduces the buyer’s operating costs tremendol
not only are all order management costs eliminated, but the buyer deals with only one supplier per category,
hence has a significant reduction in information technology costs.

On the face of it, the supplier also gains tremendously when provided access to this information. Not only are all
benefits of subsection 2.3 present, but the supplier can track the sales of compeitictg pr the category and use
this information to improve the sales strategy of their own product. Since there may be a time lag between 1
category manager generating an order and a competing supplier receiving it, inventory costs of competing prodt
will tend to be higher, and hence the category manager gains a cost advantage as well. The tradeoff appears
increased transaction costs for the supplier, who manages, orders, and monitors product movements of a w
category of products.

This section discussed the sources of value creation when two companies share information at different lew
Section 3 examines how this value will be shared by the two firms.

3. COMPETITIVE ANALYSIS OF VALUE SHARING: WHY THE “BUYER TAKES ALL”

The market for this study is modeled with one buyer (B) and two competing suppliers (S, and S,). Each supplier k

manufactures one product, called product k. Threesituationsare examined: no information sharing, VMI with POS
data transfer (continuous replenishment), and category management.
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3.1 General Framework for Analyzing Value Sharing
Asdiscussed in detail in section 2, the value from information sharing is generated by the following factors:

1. Operational savingsfor the buyer: If the buyer shares demand information (POS) about product k with supplier
k then thisresultsin cost savings of i, for the buyer. These are the savings from reduced inventory and ordering
costsdescribed in subsections 2.2 and 2.3 (see chapters 4 and 5 of Nahmias 1996, or see Linwood and M ontgom-
ery 1974, for more discussion on inventory Costs).

2. Srategic salesand marketing revenuefor the supplier: If supplier k has exclusive accessto demand information
about product k, then the supplier gains an amount s, (as described in subsection 2.3). If both suppliers have
access to their respective demand information, then they both gain gs,. g lies between 0 and 1, and represents
the competitive environment; ¢ close to zero implies a highly competitive supplier market, and q close to 1
implies a very low degree of competition between suppliers. The remaining gains of (1-qg)s, per product are
captured by the consumers.

3. Competitive marketing revenue for the suppliers: If supplier k has access to both its own demand information,
and to that of supplier j, then supplier k gains competitive value of ¢, and supplier j loses an equal amount (these
are the competitive revenues described in subsection 2.4). Strictly, thisis not value creation, asit isazero sum
situation; however, if B and S, contract, they are jointly better off by this amount (even though S loses, it till
representsvalue additionfor Band S)). See Chapter 9 of Lilienet al. (1992) for further details of the competitive
aspects of distribution, or any standard microeconomics text (for instance, MasColell et al. 1995, Chapter 10)
for adiscussion of competition in an oligopoly. There are aso the following transfers made, depending on the
nature of the information exchanged:

a Bargaining power transfers: If supplier k has accessto their own demand information, then the buyer loses
b—this reflects their loss in bargaining power (as described sestibns 2.2 through 2.4). Suppkeyains
this amount,.

b. Contractual payments: When B contracts with,Sthere is a transfer paymentgmfrom S to B. This could
be a dollar payment, or a reflection of one of the parties bearing administrative costs that the other usec
bear. p, can be negative.

Now, there are six possible situations:
No information exchange

VMI between B and S

VMI between B and S

VMI with both § and S

S as category manager

S as category manager

okwnNE

The costs and benefits to each party under each arrangement, along with the net value created are summariz
Table 1.

This is the general framework. The analytical scope of this particular paper restricts us to assuming that the suppl
are identical, i.ei;=i,=1,¢, = ¢, = ¢, and so on.
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Table 1. PayoffsUnder Different Sharing Arrangements

Sharing Buyer Supplier 1 Supplier 2 Total
Arrangement v p net v p net \ p net Value
None 0 0 0 0 0 0 0 0 0 0
VMI (B - S1) i-b, |4 i-by+p, bts, | -p, | bits-p 0 0 0 Sitiy
VMI (B - 82) iz'bz P, i2'b2+ P, 0 0 0 b2"' S [P b2+ SP; St iz
VMI (B - Sl and i+ Pt | itizbi-b+ | as+by | -py [aSsitbyp, | b+0s, | -p, | BHOSp, | it +O(SiHS)

B- 82) bl' bz P, P+ P,

S1 as category -y Py i-btp, |btsite| -py | bitst -G 0 -G Sitite,
manager C,-p;

S2 as category -0, P2 -0+, -G 0 -G bts+ | -p, | bts+ Sti+c,
manager c P,

3.2 Inducing One Supplier to be a Category M anager

First, the case in which the buyer wishes to make one of their suppliers acategory manager isexamined. Thevalue
that isgenerated fromthisarrangement iss+i+c. Inthe absence of competition, one would expect themto sharethis
value equally (that is the predicted Nash bargaining outcome; see MasColédll et al. 1995, Chapter 22). Itisachieved
through a payment of p = b+ 0.5(s+c-i) from the supplier to the buyer.

However, the buyer has two competing suppliers, and can potentially get more value from the supplier through
creative contracting. Let the payment from the chosen supplier to B be denoted p,. The following result follows:

Proposition 1: The transfer payment p, is strictly less than the sum of the gain in bargaining
power, potential gain in strategic value, and twice the potential gain in competitive value, i.e., pc,
< bt+st2c.

(All analytical proofsand extensive forms of the subsequent contracting games arein the technical
appendix.)
Proposition 1 followsfrom the fact that any payment which isgreater than or equal to b+ s+2c will leave the supplier
with aresidual valuelessthan-c. The supplier can do better by not contracting; hence, acontract not satisfying this
condition will definitely be rejected.

Interestingly, however, the buyer can negotiate a payment very closeto thisbound. Consider the following sequence
of events:

1. Thebuyer offers one of the suppliers a category management contract for a payment of pc;.

2. If the contract is accepted, then the negotiation ends. If not, the buyer offers the other supplier a category
management contract for a payment of p.,. The other supplier either accepts or rejects the contract.

The following result shows that the buyer can end up with more than the value created by the information sharing
transaction:
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Proposition 2: If p., < b+s+ 2¢, and p, < b+stc, then there are two equivalent rational outcomes
of the contracting game described:

1. Boffers S category management at p;; and S, accepts the offer.
2. Boffers S, category management at p., and S, accepts the offer.

(By rational outcomes, we mean subgame-perfect Nash equilibria (SPNE); thereader isreferred to
any text on game theory—for instance, Fudenberg and Tirole 1991, Chapter 3.5—for a discussion
of this equilibrium concept.)

Intuitively, the result follows from the fact that if the value of the payment p, satisfiesthe first inequality, the first
supplier (say, S,) hasto accept the terms of the contract (payment of p,); not accepting them will makethat supplier
worseoff (when the other supplier § accepts subsequently). The second inequality ensuresthat thethreat of the buyer
to offer the second supplier the contract at p., is credible

This result shows that the buyer can not only extract all the value created from the supplier, but also an additional
amountalmost equal to the competitive value generated for a supplier from gaining access to the information. In a
sense, the supplier gets all of the inventory savings, al of the strategic value generated by S;, loses no bargaining
power, and extracts the competitive value of the information from boththe suppliers!

A simple follow-up proposition is stated; it follows from propositions 1 and 2.

Proposition 3: It is possible for the buyer to get any total value that is strictly less than, but very
close to, s+2c+i. However, the buyer can never get a total value greater than (s+2c+i).

This proposition indicates the maximum value a buyer can get from a category management arrangement; as
mentioned earlier, thisis morethan the actual value created (which iss+c+i) from the information sharing arrange-
ment.

3.3 Inducing Both Suppliersto Manage Their Inventory

A situation is now modeled where the buyer wants both suppliers to manage their own inventories. At first glance,
the nature of the desired outcome (that both suppliersindependently contract with the buyer) leadsoneto believethat
there will be genuine value sharingin this case, and the buyer will not end up extracting everything from the
suppliers. However, thisis not the case in practice, and the next result shows why.

Consider the following sequence of offers. All payments are from supplier to buyer.

» Stage1l: The buyer offers both suppliers individual VMI contracts at a paymentqgd,=p,.

e Stage2: If both accept the contract, then the issue is settled. Otherwise:

— If one of them has accepted, the buyer offers that supplier a category management contract for a tc

payment ofpg;.

— If neither of them has accepted, the buyer randomly offers one of them a category management contract

a payment opc,.
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Table 2. Payoffsto Each Firm Under Each Outcome

Outcome Buyer Supplier 1 Supplier 2 Total Value
None 0 0 0 0
VMI (B - S1) i-b+p, st+b-py 0 Sti
VMI (B - S2) i-b+p, 0 st+b-py Sti
VMI (B - Sl and B - S2) 2i-2b+2p, gs+b-py gs+b-py 2i+2qs
S1 as category manager(under payment pg,) i-b+pe; b+stc-pe; -C sti+cC
S1 as category manager(under payment pe,) i-b+pe, b+stc-pe, -C sti+cC
S?2 as category manager(under payment p.,) i-b+pe, -C b+s+c-pe, Sti+C

Thefinal valuesfor each party under thedifferent possible outcomesare summarizedin Table 2. Thenext proposition
characterizes the values of the transfer payments that the buyer must offer which ensure that the unique rational
outcome (SPNE) of the contracting gameisboth suppliersaccepting VMI, at rather unfavorabletermsto themsel ves.

Proposition 4: If the following conditions are satisfied:

1. py<stb+c
2. py<pc < crmin{p,, 0.5(st+b+pc,)}

then every rational outcome of the sequence of offers above must include both Supplier 1 and
Supplier 2 accepting VMI. Therefore, every rational outcome yields the following payoffs to the

three firms:

*  B:2i-2b+2p,
¢ Sigstbp,
¢ Sigstbpy

The first condition ensures that the suppliers participate in the arrangement (i.e., that they are better off by particiy
ing than by refusing to). The second condition ensures that the threat of offering category management (if one of
suppliers chooses not to participate in VMI) is credible, i.e., it is beneficial for both the buyer and supplier at th
stage of the contracting process.

A result similar to proposition 3 is now stated. .

Proposition 5: It is possible for the buyer to get any total value that is strictly less than, but very

closeto, 2gst+2c+2i by inducing both suppliers to adopt VMI. However, the buyer can never get a

total value greater than (2qgs+2c+2i).
Again, note the phenomenon of the buyer gaining more than the value c2gatét)(from the sharing arrangement.
Now, propositions 3 and 5 have indicated how high the value extraction of the buyer can go in each of the t
situations. Any rational buyer faced with these choices goes for the better option:

Proposition 6: 1f > 0.5(1 - i/s), then the buyer prefers VMI; if g < 0.5(1 - i/s), the buyer prefers
category management; if q = 0.5(1 - i/s), the buyer is indifferent.
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Since the maximum feasi bl e payoff to the buyer in each gameisknown (from propositions 3 and 5), comparing these
figuresyieldstheresult. Thefirstimplicationisthat ceterisparibus, asthelevel of competition inthe supplier market
increases, the buyer is more likely to prefer category management. Also, as the level of strategic value that the
supplier can generateincreases, category management becomesmorelikely. Finally, asthelevel of inventory savings
for the buyer increases, VMI becomes more likely.

Note that the magnitude of competitive rent c is not a part of the decision; thisis because the buyer can extract this
in either case. However, itisacrucial determinant of whether a buyer will want an 10IS at all—amcreases, the
benefits to the buyer increase.

The modeling framework in subsection 3.1 allows for a much deeper analysis of other situations as well (imbalar
in size, asymmetric information) that are unfortunately beyond the scope of this paper. The description of tt
analysis is deferred to a forthcoming, more detailed research paper.

4. SUMMARY AND INSIGHTS

Corporations have long been aware of how information systems can allow them to operate across organizatic
boundaries; however, there has not been much research into théiteeip®lications of these I0IS arrangements.
There has also been significant concern on the part of suppliers who see no tangible benefits accruing to them |
different information sharing arrangements. This study offers the following insights into these long-standin
concerns.

1. Theimpact of IOIS relationships is not merely operational; they can alter supplier marketing and sales stratec
and shape competition in supplier markets.

2. ltis possible for a buyer to extratt of the competitive value of information frozach supplier. Therefore, it
is worthwhile for buyers to collect as much information as possible that is of competitive value to thei
suppliers— they need not actually share it—a realistic threat of potential sharing is sufficient.

3. In a supplier market with many competing suppliers of similar size, VMI is likely to be the best policy for &
buyer; although category management may offer higher operational savings, a buyer can do better by extrac
competitive value from the suppliers with the threat of CM.

4. The following increase the operational savings that a supplier expects from IOIS relationship:

* High inventory cost rates
* High demand uncertainty

However, the supplier should examine toeapetitive factors involved in these arrangements, before being
tempted by large (and often illusory) cost savings, as the buyer could end up getting all of the value from t
arrangements.

5. Buyers should target suppliers who have the characteristics described in (4), as they are likely to be temptec

the prospects of high savings—since these savings are liladgnae to the buyer,délse are better firms to share
information with. The same holds for highly competitive supplier markets.
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6. Partnering with suppliers (as advocated by many supply chain management information systems vendors) is
unlikely to be optimal for the buyer in many situations. Thereislittle reason for buyersto be worried about |oss
in bargaining power when they share information; through creative contracting, they can regain any power they
apparently lose.

7. A supplier in an 10ISrelationship is often unlikely to benefit from the relationship, or accrue any of the value
generated; however, it may still be necessary to remaininthe arrangement to avoid further losses. A supplier who
breaks even on aVMI or category management agreement is probably doing as well asthey can.

8. Asinformation technology enables buyers to use and share information more effectively, they are bound to be
ableto “pull” more and more from suppliers. Hence, suppliers may do well to negotiate long-term VMI contract:
with buyers. Even if these contracts generate little or no apparent present or future value, they are insura
against what will only become a less favorable market for them. This is particularly true in highly competitive
markets; if a buyer possesses competitive marketing or sales information that is potentially very valuable tc
supplier, this is not a sign die supplier benefiting a lot, but a predictor of all supplierslosing alot.

9. As the cost of processing and sharing information drops, as it evidently has and will continue to do (Moore
Law, Gilder's Law), two related occurrences are very likely:

* The volume of information that a buyer collects (and can potentially share) will increase
* The strategic and competitive value of this information to suppliers will increase

In light of this analysis, this spells more profits for the buyer, and more value extraction from suppliers.

These results may appear to be prophecies of doom for suppliers; however, rather than remaining in denial, they r
to understand the nature of their relationships and try to organize them as favorably as they can. Ongoing stu:
are aimed at modeling precisely the effect of technology and competition on contracting in a heterogeneous supy:
market. An investigation is also being conducted on the issue of asymmetric information about the value of t
information and the potential incompleteness that the contracts over information shared could have.
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TECHNICAL APPENDIX

Proof of Proposition 1

Without loss in generality (as the suppliers are symmetric), supplier 1 isthe category manager. By choosing to be
the category manager, the net gain for the suppligods-b+s+c. If, on the other hand, the supplier had chasan
to be a category manager, in the worst case, their net gains(fmehe case that supplier 2 becomes the category
manager). Supplier 1isrational, and hence should be better off by choosing to be the category manager, i.e.,

—peytb+s+c > —c

Rearranging the terms, we get
Pey < b+s+2c¢

B offers § CM

B offers $ CM

S Accepts C S, Accepts CM

S:Rejects C

0 i-b+pc; 0 bR
0 b+s+c-pe2 0 -C
0 -C 0 b+s+c-R.

Figure 6. Extensive Form of Contracting Game That I nduces Category M anagement

Proof of Proposition 2:

The extensive form of the contracting game described in subsection 3.1 is shown in Figure 6. Consider the bottom
left subgame, where S, has to decide whether to accept B’s offemp ik b+s+c, this implies that Ss payoff from
accepting is strictly positive. Hence the rational action at this node istiba&ept. Now consider the node above
that, where B decides whether to stop, or offdh& category management contract. Since B kngull&ccept,
B’s only rational action is to offer, $he contract. (Note that this is wpy, has to be less than b+s+de-makethe
threat credible.) Proceeding up one more node, to where S, must decide whether to accept or reject the CM contract
for apayment of pg;. If S, refuses, the outcomewill bethat S, accepts|ater (asdiscussed) and hence S,’s final payoff
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will be-c. If S, accepts, the payoff to S, isb+s+c-p;, which isstrictly greater than -c. Hence, the only sequentially
rational move for S, isto accept the contract, so long as p.; <stb+2c. Thisshowsthat (B offersS, CM at p.;, S;
accepts) is an SPNE. The game is symmetric; the same sequence of arguments will show that the other set of
strategiesis also SPN.

Proof of Proposition 3:
Denote the net gain for the buyer from a category management arrangement as n.
Now, n= (ps,+ i — b). However, from proposition 1,

Pc < b+s+2c
=>n+b-i < b+s+2c
=>n < Ss+2c+l

Therefore, abuyer can never get total value greater than s+2c+i.
Consider any p,=b+s+2c-e, & 0. Solong as p,> b+s+c, the buyer can induce category management with this
payment, for any > 0 (this follows from proposition 2). Hence, the buyer can get atotal value of

n = (b+s+2c<)+i—b
=s+2c+l-¢for dl £> 0.

Proof of Proposition 4:

The extensive form of the game described in subsection 3.2 isshown in Figure 7. The actions at each node that form
apart of the precise description of one such SPNE outcome are listed below:

* Node 1: Saccepts VMI

* Node 2, 3: Saccepts VM

* Node 4: B offers SCM

* Node 5: B offers SCM with 0.5 probability, B offers SCM with 0.5 probability
* Node 6: B offers SCM

* Node 7, 8: Saccepts (A)

* Node 9, 10: gaccepts (A)

The outcomes at nodes (7) through (10) are a consequence of condition 2. Once it is ensured that these are the
Nash outcomes at these nodes, the actions at (4) and (6) follow. Any pure or mixed strategy is optimal at node
however, a little thought will show that if any other mixed strategy forms part of an SPNE, then replacing that wit
the symmetric mixed strategy will not alter subgame perfection. The strategy at this node determines the expec
payoffs if both $and S refuse, and is critical to the credibility of the threat. Finally, condition 1 ensures that the
actions described at nodes 1,2 and 3 are sequentially rational.

Proof of Proposition 5:

Similar to proposition 2; follows directly from proposition 4.
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S1 Accepts VMI S: Rejects VMI

S, Accepts VM
2i-2b+2p,/ B offers B Signs
gs+b-py S C contract

gs+b-py

i-b i-b+pca 0
s+b-py s+b+c-pey 0
0 -C 0

Figure7. Extensive Form of Contracting Game That InducesVMI

Proof of Proposition 6:

From proposition 3, the maximum éliforium payoff to the buyer under category managemedtigs+ 2c+i) (this

is when the supplier is indifferent between accepting and rejecting the contract). Similarly, from proposition 5, t
maximum equilibrium payoff for the buyer under VMN's= (2gs+2c+2i). First, let us consider the case that
0.5(1-i/s). This implies that:

V—2qs+20+2i>2><0.5><(1is)s+2c+2i
=V>s-i+2+2
=V>s+2C+i
=V >C

This leads the buyer to prefer VMI. The equality and < cases follow in the same fashion.
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