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Abstract

This paper posits that arm’s length buyer-supplier relationship as the intermediate type be-
tween market exchange relations and strategic partnership might be advisable, and infor-
mation technology may have a role as a mechanism actualizing the effects of such arm’s
length relationship by strategic supply-line diversification.

Based on the theoretical analysis on interactive feedback relationships among IT level,
buyer-supplier relationships, and supply chain structure, we suggest a set of advisable buy-
er-supplier relationship type for efficient supply chain management. Also, doing so would be
helpful in suggesting a dynamic IT investment and adoption model appropriate for the estab-
lishment of productive buyer-supplier relationship, and further in providing theoretical founda-
tions and practical guidelines on the role and function of B-to-B E-commerce for efficient
SC integration.
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1. Introduction

In response to intense global competition and shrinking product life cycles, organizations
have downsized to focus on core competencies and have attempted to achieve a competitive
advantage by forming mutually beneficial relationships with suppliers to capitalize on their
capabilities and technology. SCM also evolved when firms entered into strategic buyer-sup-
plier alliances, and integrated their distribution and transportation activities in conjunction
with logistics providers. In such a perspective, during the last decade, buying companies
have increasingly emphasized the importance of strategic cooperation and supply-network
construction with suppliers, and systematic supply chain management as a critical success
factor for sustainable competitive advantage. In particular, recently, due to the development
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of computer and telecommunication technology, firms have been attempting to improve the
efficiency of transaction between buyer and supplier by information sharing and communica-
tion through advanced information technology. In the light of such current change and trend,
the establishment of strategic cooperation and supply-network construction between buyer and
supplier has been highlighted as not only a fresh opportunity to obtain competitive advant-
age, but also a facing task both buyer and supplier should challenge and overcome together.

However, such establishment of collaborative strategic partnership structure with key sup-
pliers is not an easy work. Also, we cannot guarantee that the establishment of collaborative
strategic partnership necessarily leads to performance improvement and competitiveness. The
reckless pursuit of strategic alignment or integration without the capability of controlling
consistently and monitoring completely entire supply chain has considerably high risks on the
loss of bargaining power to SC partners, because captive firms might fully accept even their
SC partner’s unreasonable demands due to the concern that the investments on site, physical,
human specific assets for transaction with specific SC partners become sunk cost, thus prob-
ably being dominated by partners. Actually, Bensaou (1999) asserts that strategic partnerships
are costly to develop, nurture, and maintain, and also risky, given the specialized invest-
ments they require, even though they create new value. As a proof of such assertion, he
shows empirically that even Japanese firms emphasizing close relationship like a family be-
tween business partners do not manage primarily their partners by collaborative strategic
partnerships.

The above argument means that the approach for deriving the benefits of collaborative
strategic partnerships from supply chain partners with retaining bargaining power should be
considered. As such an approach, we can think strategic supply-line diversification. That is,
buying firms, which are dominated by powerful key suppliers, may consider additional po-
tential suppliers except the existing key supplier as new SC partners, or actually transact
with them on a few works as an example. From the above supply-line diversification, buy-
ing firms can expect two effects. First is to derive more progressive cooperation from key
suppliers with high level of strain by showing the possibility that buying firms may change
transaction line with them into others. Second, even if strategic partnerships with the key
suppliers become aggravated due to supply-line diversification and eventually transaction line
with the key supplier is broken, buying firms can reduce damage because they can shift to
prepared new supply line even though it is not the best. Actually, Wal-Mart had trouble
with the inefficiency in distribution process by bargaining power game with P&G not re-
sponding smoothly Wal-Mart’s demands. So, in order to resolve such inefficiency, Wal-Mart
attempted Mead-Johnson Co. to participate in its VMI (vendor managed inventory) program.
As a result, Wal-Mart could strengthen strategic partnership with P&G, and derive more pro-
gressive cooperation from them. Conclusively, the above argument suggests that arm’s length
relationship as the intermediate type between market exchange relations, in which the techni-
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cal and economical dependence of both buyer and supplier on each other is relatively low,
and strategic partnership, in which buyer-supplier relationship is strongly connected by con-
siderable transaction-specific assets of both buyer and supplier, might be advisable.

However, for buying firms to actualize successfully the effects of such arm’s length rela-
tionship by strategic supply-line diversification, they should make key suppliers to believe
that buying firms have a capability of changing supply-line from key suppliers, and thus to
feel a sense of crisis due to such capability. In other words, if key suppliers do not believe
the possibility of buying firms’ shift to other supply-line because of considerable transaction
-specific assets of both buyer and supplier, which are sunk costs that will have little value
outside the particular relationship, buying firms cannot effectively take away bargaining pow-
er from key suppliers. If so, how can buying firms make key suppliers to feel a sense of
crisis due to supply-line diversification? This paper posits that information technology may
have a role as a mechanism actualizing the effects of such supply-line diversification. That
is, viewed in the perspective of transaction cost theory which will be noted again in liter-
ature review part, information technology and inter-organizational information systems can re-
duce the dependency on physical specific asset for transaction with key suppliers and the
cost of achieving information about prices and product characteristics. Such reduction should
lead to an increase in the number of potential suppliers considered by buyers because buyers
can reduce sunk cost for specific key suppliers and switching cost for changing supply-line,
thus consequently connected to the increase of buyer’s bargaining power.

This paper investigates the validity of the above proposition through the analysis on inter-
active feedback relationships among IT level, buyer-supplier relationships, and supply chain
structure by System Dynamics, one of dynamic simulation tools. Based on the successful ac-
complishment of this objective, we can suggest a set of advisable buyer-supplier relationship
type for efficient supply chain management. Also, doing so would be helpful in suggesting a
dynamic IT investment and adoption model appropriate for the establishment of productive
buyer-supplier relationship, and further in providing theoretical foundations and practical
guidelines on the role and function of B-to-B E-commerce for efficient SC integration.

2. System Dynamics and Causal Loop Diagram

2.1 Conceptual Framework

Viewed in this perspective, strategic alignment among key SCM strategic and structural is-
sues, and advanced IT deployment, should be regarded as the most significant and urgent re-
search theme for the construction of an effective SCM strategy. This study attempts to sug-
gest the shape of such effective SCM strategy through the development and testing of a
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framework for investigating the relationships among information technology, product custom-
ization level, buyer-supplier relationship, and supply chain structural issues. Figure 1 indicates

the conceptual framework based on the selected arguments discussed above.
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Figure 1. Conceptual Framework

One thing to be noted is that, as can be seen in the above figure, the relationship be-
tween information technology deployment and product customization level is indicated not by
a solid, but by a dotted line. This is because it was relatively difficult to find related pre-
vious research supporting the relationship. However, this relationship also deserves further
investigation.

As mentioned previously, previous literature comments that there exists the trade-offs among
supply chain structural issues (Magee et al., 1985; Pine et al., 1993). For example, as men-
tioned previously, if lead-time is reduced and distribution occasions are frequent, overall in-
ventory level is decreased, while transportation is increased. However, the deployment of ad-
vanced information technology may change traditional concept on such trade-off relationships.
That is, the deployment of advanced IT may enable buying firms to accept a little longer
lead-time relative to the existing lead-time in terms of minimum total cost. Accordingly, if a
firm’s IT adoption level is relatively high, the firm’s effort for reducing the lead time of
supply chain may be less required even in customized/differentiation focused product. This
suggests the existence probability of the relationship between information technology deploy-

ment and product customization level. This research will investigate such probability.
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2.2 Causal Loop Diagram

In order to fully address the research questions and objectives above mentioned, more so-
phisticated models must be constructed and more comprehensive simulations must be carried
out. Thus, this paper will develop a dynamic simulation model of advanced IT deployment
considering interactive feedback relationships with product customization level, buyer-supplier
relationship, and supply chain structure. The simulation modeling process by the System
Dynamics method can be largely classified into three stages; establishing a causal loop dia-
gram, designing a system dynamics diagram, and formulating an equation.

A causal loop diagram is the map identifying the feedback structure of a system and or-
ganizes the cause and effect that may be produced in a system by indicating the feedback
structure on a two-dimensional diagram. A causal loop diagram is established by a set of
causal propositions or hypotheses on the shape of relationships among selected construct
variables. Before introducing the causal loop diagram of this paper, we should note two im-
portant assumptions for understanding properly causal loop diagram. First, the +/- notations
on the arrows indicated in causal loop diagram mean the direction of the relationship be-
tween constructs in the model. Second, ceteris paribus condition is applied. That is, under
the assumption that all other variables are constant, we should consider just direct relation-

ship between two constructs.

3. IT Effect on Buyer-Supplier Relationship

The explanation on the causal loop diagram in this paper starts from the introduction of
the following two contradictory theories on the impact of IT on buyer-supplier relationships.

In the perspective of transaction cost theory, Malone ef al. (1987) and Bakos (1987) insist
that IT will facilitate a move from single-supplier arrangements within the firm (“hier-
archies”) to multiple supplier arrangements (“markets”) because it reduces transaction costs
with suppliers. According to this logic, technological developments lowering the cost of ac-
quiring information about prices and product characteristics in a given market may reduce
the excessive dependence on few key suppliers by reducing physical assets specified to tran-
saction with key supplier and subsequently entire transaction costs, and this should lead to
an increase in the number of potential suppliers selected by buyer.

Such a shift to multiple supplier arrangements can provide greater ex post bargaining pow-
er to a buyer, because a buyer can have many alternative suppliers. Also, such a buyer’s in-
creasing bargaining power can deduce the decrease of material price, thus leading to the in-
crease of a buyer’s profit. If a buyer’s profit is increased, the buyer can increase investment

capability for advanced IT deployment, thus making a connection to the increase of IT level.
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Figure 2 indicates a feedback loop reflecting the above argument. The feedback loop in
Figure 2 shows that there is a mutual positive feedback relationship among IT level, the
number of suppliers and buyer’s bargaining power in the perspective of transaction cost
theory. In other words, continuous advanced IT deployment ultimately can derive complete
competition in the electronic market among numerous suppliers, and such an electronic mar-
ket structure can provide the capability enabling pursuit of the deployment of more advanced
IT to the buyer.
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Figure 2. Causal Loop Diagram for IT effect on Buyer-Supplier Relationship in the

perspective of Transaction Cost Theory

However, the perspective of incomplete contract theory suggests a paradox of such pos-
itive feedback relationship among IT level, the number of suppliers, and buyer’s bargaining
power under the viewpoint of transaction cost theory. That is, the decrease of material price
induced by the increase of buyer’s bargaining power obviously leads to the increase in buy-
er’s profit, but simultaneously drives a decrease in supplier’s profit. If a supplier’s profit is
decreased continuously, supplier may pursue the reduction of making non-contractible invest-
ments in areas such as quality, innovation, speed, responsiveness, and flexibility in order to
make up such profit decrease. Such reduction of supplier’s non-contractible investments in-
creases the burden of buyer to make non-contractible investments. As a result, transaction
costs may actually increase in spite of the decline of investment on transaction-specific as-

sets due to IT development. Accordingly, buyers must depend on close relationships with
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suppliers to reduce the burden of transaction cost increase, and this should lead to a de-
crease in the number of suppliers considered. Also, such shift to fewer key supplier arrange-
ments provides great bargaining power to suppliers, and this increase can induce an increase
in material price, subsequently followed by a decrease in buyer’s profit, the decrease of in-
vestment capability for IT deployment, and ultimately the reduction of desired IT Ilevel.
Conclusively, the above argument means that there is a negative feedback relationship among
IT level, the number of suppliers, and buyer’s bargaining power in the perspective of in-
complete contract theory unlike in the perspective of transaction cost theory. In other words,
continuous IT deployment cannot lead to a persistent increase in the number of suppliers,
and inversely, such stagnation in the number of suppliers prevents the continuous improve-
ment of IT level, and thus each factor consisting of feedback loop is self-regulated and
stabilized. Actually, Bakos and Brynjolfsson (1993) assert that IT is likely to increase the
importance of non-contractible factors, and Clemons et al. (1993) note that the relationship
between IT level and non-contractible investment shifts the structure of buyer-supplier rela-
tionship to the middle ground between market and hierarchical structures, thus supporting the
above argument (See Figure 3).

+
-
Inv.e.stment Buyer's Profit
Capability for ITD
Supplier's -
Non-contractible 4\
Investment Supplier's Profit
+ | - / +

Information Need for Buyer's

Technology Non-contractible Raw Material Price
Deployment Investment

+
Buyer's '
- Non-contractible B Bu_yer s
I argaining Power
nvestment
Investment on N
Asset Specificity
+
+

Transaction Cost »NO‘ of Suppliers

Figure 3. Causal Loop Diagram with IT effect on Buyer-Supplier Relationship in the

perspective of Incomplete Contract Theory
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4. IT Effect on Supply Chain Dynamics

In order to analyze more realistically the effect of IT on buyer-supplier relationship, we
should consider the existence possibility of other factors which influence on buyer-supplier
relationship except IT. First, we can think about demand-supply balance. If buyer has raw
material inventories sufficient for making finished goods which can cover customer demands,
buyer can have a certain level of slack in bargaining with suppliers. Otherwise, there is a
high possibility that buyers might be dominated by powerful suppliers. This means that de-
mand-supply balance may influence on buyer-supplier relationship.

Of course, such effect of demand-supply balance can be different depending on the char-
acteristics of traded products. That is, in case of standardized/cost leader focused product,
the level of product variety is not high (Hambrick, 1983), demand is stable (Miller, 1988),
and demand area is generally wide (Porter, 1980; Miller, 1987). So, manufacturer can con-
trol demands with finished products already made. Also, the strength of buyer-supplier rela-
tionship may be relatively weak because market governance structure is expected to appear
dominantly. But, in case of customized/ differentiation focused product, the level of product
variety is high (Porter, 1980; Miller, 1987), and demand is unstable (Miller, 1988). So, man-
ufacturer may hold inventory with the form of raw material and start making product at the
time of receiving orders. Also, the level of support and cooperation among supply chain
members for dealing with effectively demand uncertainty is relatively high (Anderson and
Gatignon, 1986; Miller and Friesen, 1986; Ward et al., 1996; Lassar and Kerr, 1996), and
thus it is expected that hierarchical governance structure by strategic partnership between
buyer and supplier is more strongly shaped (Eisenhardt, 1989; Lassar and Kerr, 1996).
Therefore, it may be difficult for buyers to expect the benefit from demand-supply balance.
Both demand-supply balance and the characteristics of traded product above mentioned are
the key issues for designing supply chain structure. This implies that buyer-supplier relation-
ship might be significantly influenced by supply chain structure and supply chain dynamics.
In such a perspective, it is necessary to analyze the effect of IT on supply chain dynamics,
and also to investigate how such effect of IT on supply chain dynamics affects the relation-
ship between IT level and buyer-supplier relationship.

Negative feedback loop discussed in IT effect on buyer-supplier relationship is also found
in the effect of IT on supply chain dynamics. Information sharing by the utilization of ad-
vanced IT can reduce distortion in demand information between buyer and supplier, which is
referred to as the “bullwhip effect” (Lee et al., 1997; Christopher, 1994). Such decrease of
demand variability enables accurate forecasting, and this can lead to the decrease of target
raw material (RM) level. This lowering of target RM level can deduce the reduction of RM
inventory level, subsequently followed by the decline of entire supply chain inventory level.

This logic is consistent with the argument of previous researches (Lee et al., 1997a; Lee et
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al., 1997b; Lee et al., 2000) asserting that information sharing can significantly minimize the
problem of excessive inventory. However, as Grahovac and Chakravarty (2001) mentioned,
decreasing overall inventory levels in the supply chain may not always be beneficial. In oth-
er words, in order to reduce overall costs and maximize profit, increasing inventory levels
may be necessary. This is due to the fact that there is a probability that too low a level of
inventory results in under-stocks of inventory in times of peak demand. Such probability in-
creases the need for safety stock. Particularly, in the case of customized/differentiation fo-
cused product in which the level of product customization and variety is high (Porter, 1980;
Miller, 1987), and demand is unstable (Miller, 1988), the need for safety stock may be
higher, because high customer service and responsiveness is required. Such need for safety
stock brings the increase of production quantity, and subsequently this should lead to the in-
crease of RM backorder necessary for the production of required quantity. When considering
that this sequence is initiated from a low inventory level, the increase of RM backorder
means that demand for RM is greater than the supply capability of RM, thus leading to the
increase in RM pricing. As mentioned in the feedback loop for IT effect on buyer-supplier
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Figure 4. Causal Loop Diagram with IT effect on Supply Chain Dynamics (Full Model)
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relationships, the increase of RM price subsequently leads to the decline in buyer’s profit,
the reduction of investment capability for IT development, and ultimately the reduction of
desired IT level (See Figure 4).

Negative feedback loop representing IT effect on supply chain dynamics in Figure 4 in-
dicates that information sharing by the utilization of advanced IT may not guarantee persis-
tent cost reduction or profit increase through entire supply chain sequence. As mentioned
previously, these opposing trends imply that the effect of information sharing can be differ-
ent depending on the detailed characteristics of the SCM system. Chen (1998) observed that
information sharing benefits decreased with an increase in demand variance, thus supporting

the above argument.

5. Conclusion

Figure 4 indicates that the effect of IT investment in supply chain management can differ
depending on the dynamic interactions among the three feedback loops representing the ef-
fect of IT on buyer-supplier relationships and supply chain dynamics. Depending on how
these three feedback loops dynamically affect each other and which feedback loop is domi-
nant, the effect of IT investment can vary. Therefore, in order to assess the validity of con-
clusions reached based on transaction cost theory or incomplete contract theory regarding the
effect of IT deployment on buyer-supplier relationship, it is necessary to consider the influ-
ence of supply chain dynamics on buyer-supplier relationship.

The relevance and importance of supply chain dynamics becomes evident when demand
-supply balance in a supply chain is considered. If the buyer has sufficient raw material in-
ventories for making finished goods to meet customer demand, the buyer can have a certain
level of “slack” in bargaining with suppliers. Otherwise, there is a high possibility that buy-
ers might be dominated by powerful suppliers. This means that demand-supply balance may
have an influence on the buyer-supplier relationship. The effect of demand-supply balance
can be different depending on the characteristics of the product being sourced form the su-
pplier. That is, in the case of a standardized product, the level of product variety is not
high, demand is stable, and the market is generally wide. So, the manufacturer can control
demand with finished products in stock. Also, the strength of buyer-supplier relationship in
this situation may be relatively weak, because market governance structure is expected to be
dominant. But, in the case of a customized product, the level of product variety is high, and
demand is unstable. Therefore the manufacturer will hold inventory of raw material and start
making the product after receiving firm orders. Also, the need for support and cooperation
among supply chain members for dealing effectively with demand uncertainty is relatively

high under these circumstances. Consequently, it is expected that hierarchical governance
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structure through strategic partnership between the buyer and the supplier is more likely in
the case of a customized product.

These arguments suggest that buyer-supplier relationship might be significantly influenced
by supply chain dynamics. Therefore, it is necessary to analyze the effect of IT on supply
chain dynamics and investigate how the effect of IT on supply chain dynamics in turn af-
fects the relationship between IT level and buyer-supplier relationship. Accordingly, we ad-
dress the following research questions:

1) In studying IT effects on buyer-supplier relationship, which of the two theories-Tran-

saction cost theory or incomplete contract theory-is more useful?

2) How does the interaction between IT and supply chain dynamics help resolve the appa-

rent contradiction between transaction cost theory and incomplete contract theory, re-

garding IT’s effect on buyer-supplier relationship?

By answering these two research questions, we contribute to a fuller understanding of the
role of information technology as a means for adopting arms-length inter-firm relationship.
The paper makes a contribution by explicating the importance and relevance of supply chain
dynamics in understanding IT effects on buyer-supplier relationship. These research issues
have not been addressed in extant literature. The analysis on the research issues will contrib-
ute to theory building in buyer-supplier relationships. This should be addressed in future re-
search
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