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ABSTRACT

Animportant characteristic olany buyersupplier relationshipis the amount
and tnpe of information that is exchanged between the contracting parties.
Buversupplier newworks are characterized by greater information exchange
than anu’s-length transactions. This enhanced information exchange allows
for greater production efficiency but increases the potential for information
misappropriation. In this paper we characterize the set of innovations for
which each of these forms of exchange relationships is efficient. We then
explore the effect of an initial information linkage between the buyer and
supplier. Such linkages increase the set of innovations for which networks
are efficient. However, such linkages have a negative effect on the buyer's
Incentive to innovate and an ambiguous effect on the suppliet’s incentive to
invest in flexible production techniques. Finally, we identify settings in which
the buver-supplicr surplus is greater with such linkages.
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1. Introduction and Literature Review

An important decision made by a potential buyer and supplier is the man.-
ner in which they choose to organize their exchange. As Williamson [1975,
1986] notes, different types of buyersupplier relationships can be vieweq
as different points on a continuum between markets and hierarchies. Ag
a result, there is no “bright line” clearly distinguishing one exchange rela-
tionship from another. However, there are certain characteristics that one
relationship may have more of than another. For example, relative to an
arm’s-length relationship, firms that are part of a buyersupplier network
exchange more information (e.g., about product design, production pro-
cess, and demand forecasts). Further, the information is often proprietary
and tends to be exchanged earlier in the design and production phases. This
information exchange enhances efficiency by allowing more innovations to
be incorporated earlier into the product design and production process,
thereby enabling the firms to more rapidly respond to market and technol-
ogy changes. The auto manufacturers were among the first in the U.S. to
emphasize the use of networks. Since then, the computer and electronics
industries have become intensive users of buyer-supplier networks.! A more
recentexample is e-<commerce firms, which, because of their perceived need
to bring their products and services to the market quickly, often outsource
their back-office, production, order-fulfillment and other activities to their
newwork partners.?

While the greater and earlier sharing of information associated with net-
work relationships enable enhanced speed-to-market and greater efficiency,
an obvious cost is the additional cost of information transfer. But there
is another, potenually more important, cost inherent in this information
transfer, which though noted, has not been systematically studied—the firm
providing the information is potentially putting itself at a disadvantage if
the receiving firm can misappropriate the information. Clemons and Hiu
(2000} notes that the potential for this information misappropriation “. . .is
especially important for e-<commerce businesses . .. thatmust rely on outside
service providers for many operational functions. While this cooperation is
essential for rapid market entry by firms. .. this cooperation itself opens
these firms up 1o exploitation as a result of the transfer of information”
(p- 2-3). Further, Clemons and Hitt [2000] notes that with e-commerce
businesses, the value to the information recipient from misappropriating
the information can casily exceed the entire value of the contract with the
imformation provider.

The objective of this paper is to beter understand the productive efh-
cieney/ opportunism trade-ofl involved in choosing beutween organizing an
exchiange as an arm’sdength relationship versus a network. As noted before,

FAn important part of Deil's and Cisco’s manulacturing strategies s their wse of buyer
supplier nenworks,

Epe . .

= See Clemons and Hiu (20007,
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these two types of relationships differ in degreeover many dimensions such as:
information exchanged, level of explicit coordinaton, anticipated duration,
etc. We restrict our attention to the dimension most often used to highlight
the difference between these two relationships—the extent of information
sharing (see Byrne {1993] and Templin and Cole {1994]). In arm’s-length
rransactions, the contracting parties exchange minimal proprietary infor-
mation whereas in networks, the contracting parties exchange a significant
amount of proprietary information. Thus, at the risk of somewhat exagger-
ating the distinction, we will say that an arm’s-length relationship exists if no
information is exchanged and a network relationship exists if information
is exchanged.

To conduct this analysis, we examine the choice of exchange relation-
ship between an asymmetrically informed buyer and supplier in a non-
cooperative setting with incomplete contracting. We assume asymmetrically
informed firms because the exchange of information is only meaningful
when firms are differentially informed. We employ a noncooperative set-
ting because firms do not give up their selt-interested behavior merely as
a result of entering into a network. Further, the opportunistic use of infor-
mation only makes sense in such a setting. Finally, we assume a world of
incomplete contracting, While this assumption is contrary in spirit to the
usual contracting models analyzed in the accounting literature, our view,
supported by survey studies (e.g., Clemons and Hiu [2000] and especially
those which have examined the fapanese auto industry, e.g., Dyer [1997]
and Tavlor and Wiggins [1997]) and anecdotal evidence discussed later, is
that contracting on the exchange of complicated, technical, and proprietary
information (such as the results of R&D) or on its subsequent use by the re-
cipient, is problematic. Such contracting would require that the important
characteristics of the information and the potential ways in which it mightbe
misappropriated be specified ahead of ime and amenable to monitoring.”
Further, our incomplete contracting assumption allows us to more clearly
analvze the determinants of the productive efficiency/opportunism trade-
off and highlight the determinants of the demand for mechanisms that
might mitigate the threat of opportunism (such as those which make the
set of contractible information larger).

The extent to which information sharing takes place in an exchange rela-
tionship will depend upon how the asymmetrically informed players bargain
over any efficiency gains from the sharing of the inforimation. There are rel-
atively few papers in the accounting literature that model bargaiing under
asvimmietric information. Two papers that do so are Vavsman [1998] and
Baldenius [2000]. Both of these papers exploit the fact that the negotia-
tions are conducted by two divisions within the same firm in that the con-
tracting parties simultaneously submit messages to a thivd party (corporate

TAs Throle {1990, 0 7411 points ong, “Almost every cconomist would agree that acnal

CONTUCIS Ure or appear guite incomplee.”
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headquarters), which then implements a decision rule. Our model is dif.
ferent in that the negotiating parties are independent. Therefore, utilizing
a third party to whom messages are transmitted and who implements an
allocation rule is not realistic in our setting.

Ourwork is related to the subset of the information systems literature that
studies the effect of information technology on the design of relationships
Most closely related to our work is that of Clemons and Hitt [2000], who also
study the misappropriation of information. Our work differs from the latter
in that we study the effect of information transfer (and misappropriation)
on the investment behavior of the parties involved and more formally model
and analyze the parties’ exchange relationship choice problem,

The question addressed here is similar to that addressed in the patent
race literature.” In that literature, two firms compete to develop and bring
to market a product (e.g., a drug). One of the firms is better informed ang
must decide whether to share its better information with the competitor
and, if so, how to structure the contract so as to share in the benefit if the
latter wins the race. Our model differs from the patent race literature in
a number of ways. First, in that literature one party is usually exogenously
assumed to be better informed, whereas in our model, the informed party’s
level of knowledge is a result of an earlier investment decision. Second, in
the patent race, ignoring the effects of contracting, only the first party to de-
velop and market the product makes any profit on the information. In our
model, both parties can profitably use the information. Third, and most im-
portant, the models differ with respect to what is assumed ta be contractible.
In the patent race literature, the winning of the patent race and the benefit
from winning the race are both contractible events. That is, its discoverer
can patent the innovation and can preclude others from explotting the idea.
Further, the better-informed firm can design a contract that will allow him
to extract some of the surplus created by sharing his information. In reality,
patents are difficult and costly to defend and can often be circumvented.
Therefore, in our model, we assume that the misappropriatuon of informa-
tion by the recipient cannot be legallv prevented and that his benefit from
the misappropriation cannot be contracted on.

Finally, one of the issues addressed by our model is how much infor-
mation the informed party should disclose to his uninformed partner in
the network. Therefore, our model is related to the literature on voluntary
disclosure in accounting.’ However, that literature usually examines the in-
direct effects of disclosing information to the financial market, while we
are concerned with the direct effects of disclosing information to a network

1 See. for example, Clemons, Reddi and Row [1993]) and Banker, Kalvenes, and Patterson
F1aa4],

* seedfor example, Aghion and Tirole [1994]. Bhanacharva, Ghazer and Sappington {1590,
and DY Aspremont, Bhattacharva, and Gerard-Varer [20007].

" Flheoretical papers in this body of work nclude Davvongh and Stoughion L1990, Dve
[1O85] Verreochia FT983] and Wagenhoter [ TOO0G].
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partner. Further, the disclosure literature typically ignores the role of bar-
gaining in influencing the disclosure decision, while our model explicitly
studies the role of bargaining.

The paper is organized as follows. In section 2, we describe and moti-
vate the basic model. We then examine the inefficiency introduced into the
exchange relationship by incomplete contracting and asymmetric informa-
tion. In section 3, we expand the model to allow for pre-existing information
linkages between the buyer and supplier. In section 4, we allow for partial
disclosure by the buyer. We conclude in section 5.

2. The Basic Model

9.1 GENERAL DESCRIPTION OF PROBLEM

In this subsection we describe the basic model in general and then mo-
tivate it with some examples. In the next subsection we describe the basic
model in more detail.

We assume a one-period world in which there is a buyer and a suppilier.
The buyer sells units to the market, which it must first purchase from the
supplier‘7 The price per unit at which the buver can sell the units to the
market depends upon their quality. The supplier can always produce and
transfer to the buyer, and the buyer can alwavs sell to the market, units
of some minimum quality, referred to as the default qualit. However, as a
result of the duyer’s R&D investment, with some probability the buyer will
uncover an innovation. This innovation reveals a new technology which, if
communicated to and incorporated by the supplier, will result in a higher
quality unit being manufactured by the supplier and sold to the buyer®
The cost to the supplier of adjusting his production process to incorporate
the innovation and to produce these higher-quality units depends upon an
investment made by him earlicrin the game. The buver can sell these better-
quality units to the market for a higher price per unit. However, if the buyer
discovers an innovation and communicates i to the supplier, the latter can
misappropriate the information and use it for himself, 1o the detriment
of the buver. Neither the supplier’s act of misappropriating the informa-
tion nor the benefit to him from such misappropriation is a contractible
event.

The buyer, therefore, hus two alternatives after observing an innovation:
don't disclose it to the supplier and order units of the default quality,

TWe do not attempt to explain the outsourcing or fme boundary decision {sce Couse
[1937]). Rather, we exogenously assume that the product must be produced by the supplier
and that the supplier is notas etficient as the buver in marketing the inished good. Further,
while allowing for a finitely repeated giome might improve the cicieney of the buversupplier
relationship, it would not eliminate the inelfidiency which we are interested in studying,

#As noted by Fitzgeradd [1998], one ol the major goaks of buversupplier networks is to
provide an envivonment in which the buver actively helps the supplicr o improve product
quality.

"RPUSTAHAAN
Wniveraus A A0 Whiwa 2ennsnie
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or disclose the information and possibly have the supplier misappropri-
ate the innovation. We interpret the first alternative as the buyer deciding
to engage in an arm’slength transaction with the supplier. We interpret
the second alternative as the buyer deciding to disclose the informa-
tion and form a network with the supplier. OQur interest is in determin-
ing which innovations will be shared (or equivalently, for which inne-
vations the buyer will choose an arm’slength relationship or a network
reladonship with the supplier); the distortions to the buyer’s and sup-
plier’s investment decisions arising from the possibility of misappropria-
tion; and the impact of pre-existing information linkages on these two
issues.

Firms that design but outsource the production of key inputs of their
product face the situation we model.? In our model, the buyer (the in-
formed party) must convey information to the seller (the uninformed
party) before the network or alliance can even be negotiated and estab
lished. Thus, the seller has the chance to misappropriate this information
without first entering into the network relationship. For example, in a re-
cent lawsuit, Endo Pharmaceuticals alleges that Watson Pharmaceuticals
“...stole trade secrets [which were exchanged) dunng failed negotiations over
a possible alliance” (Warner [2001], p. Cl, emphasis our own). As another
exantple, in a recent patent infringement suit filed by Abbott Laborato-
ries against Children’s Hospital of Boston and EntreMed, Abbort claims
that a cancer-ighting discovery it made and communicated to Children’s
Hospital was subsequently patented by Children’s Hospital and licensed to
EntreMed (Arney [2000]). Of course, the information can be exchanged,
the network established, and the party to whom the information 1s trans-
mitted can subsequently misappropriate the exchanged information. For
example, in 1982, Intel licensed its 8086 technology to AMD in order to
outsource part of the production of that chip. AMD was able to use the
knowledge gained from the licensed technology and this production ex-
perience to later design and build a clone of the 8086 and, sull later, de-
velop its own competing technology. These three examples arose because
of the inability of the parties to contract on the information exchanged
or on Watson’s, Children’s Hospital’s, and AMD’s subsequent use of the
information.

There are several ways in which network partners currently deal with po-
tenual information misappropriation. The supplier may agree 1o not pro-
duce products that compete with the buver’s, alihough this reduces the

¥ For example, Ericsson recently decided o owsource the production of its mobile phones
to Flextronics, winle still designing the phones insicle. As stated by Rurt Hellstroem, Ericsson's
chief executive, “Itis important for us o have an influence over handsets ... We don’t need o
manufacture them, but it is important for us to continue to develop them.” (Kapner [20011).
Flextronics will also manufacture the new Microsoftdesigned X-box video game machine
(Markotf [2001]). As a final example, much of the design work and marketing in the com-
puter chip industry is done by one group of companies while the manufacturing is done by

another (the so-calted chip foundries).

i -@.J‘\wsqiwz.’\;c;:xg‘.,uﬁgizu‘._&hiw J(‘LNEMUMH;
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efficiency of the supplier by reducing the supplier’s economies of scale.
The supplier may set up so-called “firewalls.”'’, The supplier may sign a
nondisclosure agreement or the buyer may patent the proprietary infor-
mation. Clearly, to the extent that property rights over information can be
easily enforced or the supplier’s use of the exchanged informadon can be
directly monitored, the misappropriation of shared information would not
be a problem. However, the examples quoted above illustrate that the own-
ership of complicated technical information shared between parties can be
very difficult to establish and difficult to trace. Further, if the supplier can
misappropriate just parts of the buyer’s innovation, a setting that is entirely
consistent with our model, enforcement of the buyer’'s ownership right to
the information becomes even more difficult. The most basic way for the
buyer to control the misappropriation of its information is to restrict what
information it discloses to the supplier. That is, the buyer may forego the
efficiency benefits of disclosing its proprietary information in order to avoid
the cost ansing from the supplier’s opportunistic behavior. It is this trade-oft
that is the object of our analysis.

2.2 BASIC MODEL FORMULATION

In our model, the buver invests in his R&D process (at cost C( ) ), which
determines the probability. p,. of his uncovering some innovation. Condi-
tional an an innovation occurring, the quality of the innovation (vy) hasa
known and exogenously given continuous probability distributon (£ (v,))
and densite ( /(v,)), which is independent of the amount invested. The sup-
portof v, is the interval [v. ©]. Again, recall that the innovation represents
new technology that, if exploited, results in units being produced which are
of higher quality than the default quality units. For reason of tractability we
represent the results of this technology as a scalar, v, The buyer privately
observes whether an innovation occurs and s value. I no innovaton occurs
{with probabilitv 1 — ), or if an mnovation occurs (with probability )
and the buver chooses not to share that knowledge with the supplier, the
latter can only produce units of default quality v, referred to as the default
qualitv.where v < v.'? The buver can sell these units for a per-unit price of v.
We assume that itis not profitable for the supplier to sell default quality units
directly to the market.

¥ Continuing our carlier example, Flestronics will soon manufacture the mobile hand-
sets of both Motorola and Fricsson. As cach customer’s handset reflects 1t own technology
and design. both Motorela and Ericsson are justifiably concerned about Flextronics oppor-
tmistically leaking this propricary infermation to the other customer. To assuage these fears,
Flextronics has promised to protect bothy Motarola and Ericsson by, For example, producing
each customer™s handsets in a different factory (see Markoft [2001]).

e modet the innovation process this wav because in most R&ED processes there s abways
asignificant prohubility that nothing will be found. Further, even when a discovery is made, it
is only those whose vilue is above a viven threshold (e v, > v) that make it out ol the labs.
Finally, with some additional assumptions. our main results continue to hold even if the choice

of fy, aftects hoth the probubiliny of i innovation and the size of the innovation.
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If an innovation of quality v, occurs and the buyer shares that innovation
with the supplier, the supplier can produce units of that quality for the
buyer, which the latter can then sell to the market for a price per unit of vy,
Alternatively, the supplier can produce units of quality v for the buyer, which
the latter can sell for v per unit. For simplicity, we assume that the buyer
can market either v units or v, units, but not both. The final alternative
available to the supplier is to misappropriate this information by producing
and selling units of quality v, directly to the market at a price per unit of
avy, where o < 1.12

The value to the buyer of revealing the innovation to the supplier is that
the supplier can adjust his proeduction process to produce units that take
advantage of the innovation. We assume that this value arises only if the
supplier is able to perfectly match the production process to the innovation,
If the buyer truthfully reveals the information and the supplier adjusts the
production process, the buyer’s revenue per unit exchanged is v;. If the
buyer lies and the supplier adjusts the production process based on the mis-
information, the buyer’s revenue per unit exchanged is zero. There is no
value to the buyer from falsely revealing an innovation to the supplier—
it would only result in incorrect products being produced. Therefore, the
buyer’s choice is to honestly reveal the innovation or claim that no innova-
tion occurred.'”

Because the realized innovation is privately observed, its realization is not
contractible information. Further, because of the inherent complexity of
the innovation, we assume that the innovations are ex ante not describable,
and hence, messages about polential innovations are also not contractible.!*
Therefore, any agreement between the buyer and supplier to supply units
of some quality vy, other than the default quality, can only be negotiated
after the buyer has privately observed the innovation and communicated it
to the supplier.!® Hence, whether the negotiations occur after the buyer
has disclosed nothing or after the buyer has disclosed the innovation, in

12 Because the supplier is not in the business of selling the units to the buyer’s customers,
it is reasonable to assume that he will not be as efficient as the buyer in doing so, hence
« < 1. Another interpretation of o is that the supplier is producing a specialized part that the
buyver will combine with other parts that the latter will manufacture. If the supplier sells this
specialized part to someonce other than the buyer, its value will natarally be less as reflected by
a. Our model is also consistent with the supplier selling the revealed information to others,
rather than producing unis of vy himself.

P seciion 4, we anahze an extension of this model in which the buyer can make partial,
vetvaluable disclosures of imnovations.

¥ The wpe of information with which we are concerned is complicated, multi-dimensional,
and hardto-deseribe ex ante, technical information. For example, it concerns innovations
which aflect the producton possibility set. Tois these characteristics which make it difficult to
contract on and difficuh to monitor the supplier’s use of information (sce Hart and Moore
[1999]). However, for reasons of tractability, we are modehng the informaton as a scalar
variable.

' This assumption with vespect to information contractibility is standard m the property
rights/incomplete contracting literature (see, for example, Hart [19953]).
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both cases the negotations will be between effectively symmetrically in-
formed parties.'® We therefore assume that the oytcome of the negotiations
conforms to the Nash bargaining rule.!” Finally, the supplier’s act of misap-
propriating the information is not contractible.

At the start of the game, the supplier’s production process can only pro-
duce units of the default quality v. The variable cost of producing ¢ units of
the default quality is 12K, ¢2. If the buyer observes innovation v,, shares the
information with the supplier, and the supplier decides to produce units of
that quality, the latter has to incur a cost to adjust the production line to do
so. The size of this fixed adjusument cost is given by S(7, vy) and is deter-
mined by an investment, /, made by the supplier at the start of the game. We
assume that Sy <0 and Sy > 0, where the subscripts represent partial deriva-
tives. Once the fixed cost is incurred, the variable cost of producing g units
of any quality v, is given by !4 K,¢".!® All investments are jointly observable
but nene are contractible.

2.3 ANALYSIS OF THE BASIC MODEL

We begin by analyzing the incentives of the buyer and supplier in this base
model. To do so, we employ a backward induction approach, first analyzing
the bargaining outcomes that would result in various contingencies. We
then use these outcomes to derive the buyer’s disclosure and relationship
choice strategy and use that in turn to solve for the up-front investments by
the buyer and supplier.

Consider the situation in which the buyer has generated an innovation, v,
and is contemplating his options. He can either disclose the true innovation
to the supplier and bargain over the relationship or disclose nothing to
the supplier and form an arm’s-length relationship. In the absence of any
relationship agreement, both parties obtain nothing. With no disclosure but
an agreement to form an arm’s-tength arrangement, they can produce and
transfer the optimal no-innovation quantity, ¢ ™, of default quality v, for sale
by the buyer 10 the market. This quantity is given by:

ne

o
ne

]\b‘ v
Maxvg — -?q':b» g =
]

K,

The total surplus generated in this eventis 53, and given the Nash bargain-

ing solution, the buyer and seller each obtain half of this amount; i.e., the

WIf the buver discloses nothing, his private mformation is irrelevant o the bargaining
process and, therefore, the parties are effectively ssmmetrically informed.

"While the Nush bargaining soluton is one of the standard bargaining models, itis not
withoutioss of generality. For a discussion of the qualitative effects of using different bargaining
models and the difterent representiions of outside opportunities inherentin these aliernative
bargaining models, see Hart {1995) and De Meza and Lockwood [1998].

¥ The assumption of quadratic cost functionsis made for tractability and allows us to idenuty
an interior optimum for the output quantity. Alternatively, we could assume a linear cost
function and a4 market price that declines in output wo obtain simikar results.
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buyer’s utility as a result of choosing an arm’s-length transaction and not
disclosing any information is J%-.

On the other hand, suppose that the buyer honestly reveals the innovation
v, to the supplier in anticipation of forming a network with the latter and
incorporating the innovation into the product exchanged between them,
In this case, the buyer’s status quo subsequent to.disclosure (i.e., his no-
agreement utility) is again zero.!® The supplier, however, can unzlaterally
misappropriate the revealed technology to supply the external market on

his own. His optimal (misappropriation) quantity choice, ™" is given by:
Maxaqu _ éqQ _ S(] vb) = q’d]l — avb .
q 2 ' Kx

This implies a status-quo (i.e., no-agreement) profit to the supplier of
%;? — S(7,v3).2° By reaching agreement and entering into a network re-
lationship, the buyer and supplier can instead produce the optimal quan-
tty, ¢"{vy) = &, leading to a joint surplus of [,,k — 8(1,v3)).2" The Nash
bargaining solunon implies that the buyer’s utility from disclosing and en-
tering into a network reiationship is his no-agreement profit plus one-half
of the additional surplus created by reaching an agreement and entering

into a network relationship, or,

1 vg a“)vZ' vl —a?)
0+ = - - §(1, = 7
+‘2[21\ ) (QKX ( ””))J 1K,

' The specification of the buyer's no-agreement utility as zero is without loss of generality.
Our resules depend on the fact that the buyer's no-agreement utility is the same whether he
discloses information or not, not that this utility is assumed to be zero. This no-agreementutility
15 the buyer’s threat point for the Nash barguining game that he will play with the supplier. As
Binmore, Rubinstein and Wolinsky [1986] notes, the “precise meaning of s [the disagreement
point] in Nash's modeld is somewhat vagne.” (p. 177). We interpret the threat potnt as what the
buver can do unilaterally, lhA( is, withrout an agreement.

M we will assunie that —,T = 5(/. v;) > 050 that the misappropriation of the information
is a viable strategy for the supphcr. Recall that the supplier’s no-agreement or threat point
1s based on what the supplier can do undaterally. Thercfore, the threat point cannot involve
producing for the buver.

I Recall thar the buyer cannot market both v units and vy units. If the buyer generates
an innovation and shares it with the supplier, the latter has four alternative courses of action:
(1) produce v, for the buver and v for himself and sell the latter to the market on his own;
(2) praduce v for the buyerand produce v, for himself and seil the fatter on the marketforews;
(3) produce vy, for the buver and himself: and (4) just produce v, for the buyer. Alternative
(1) is ruled out by our carfier assumptions that it is not profitable for the supplier o sell
the default quality product on his own. Further, if the innovation vy, is such that the supplier
would choose the second aliernative, the buver has no incentive 1o reveal the innovation to
him. Hence, for those v, realizations for which the supplier would choose alternative (2), the
buyer will not reveal the innovation. Finally, aliernative (3), which is predicated on the huyer
and supplier coming to an agreement, would not be profitable because the buyer can always
generate more revenue per vy, unit than can the supplier. Therefore, the joint surplus from
the buver disclosing the innovation and the parties coming to an agreement is computed only
for those innovations for which alternative (4) holds.
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The supplier’s utility is

9 9

acv; 1 v} a?v?

ox, ~ S+ §[2K (QK,, - S "”))]
_y(l+a?)
T 4K,

— S(1,v5).2

The supplier’s bargaining weight depends upon his no-agreement profit,
51—(1 S(1. v}, which, in turn, depends on «. The larger «, the larger is the
suppher’s share of the surplus created by forming a network.

A comparison of the buyer’s utility with and without disclosure immedi-

ately vields the following result:

PROPOSITION 1. The optimal strategy for the buyer is to disclose the innovation

Jor all innovations vy, > v*, wherev* = v

We will assume throughout that the cutoff level v* is in the interior, so
that the buver’s disclosure strategy partitions the range of innovations in a
non-trivial manner. Thus, for innovations v, < v*, the buyer will choose an
arm’s-length relationship, disclose no information, and order the default
good. Forinnovations v, > v*, the buyer rationally reveals the innovation to
the supplier. correctlv anticipating that the supplier will not misappropriate
the information but rather that he will agree to a network in which the re-
vealed innovation will be incorporated in the exchanged good. Notice that
the solution is inefficient because some trades which should be organized
as a network reladonship (v, < v”) are organized as an arm’s-length transac-
tion, and as a result, the innovation is not incorporated into the exchanged
good.

The sclution for v™ is quite intuitive. For example, as a increases, mak-
ing the misappropriation of information more attractive to the supplier, the
buyer’s cut-off level increases. Further, as the relative variable cost of produc-
ing the innovation, i.¢., (—) increases, producing the innovation becomes
less attractive and the buver’s cut-off level increases. Likewise, as the default
quality level v increases, the default option becomes more attractive to the
buyer, reducing the atractiveness of disclosure and therefore increasing the
non-disclosure region.

Given the buyer's disclosure strategy, his ex ante profit is:

(1 —
(oo (7)) + (1 — m)]( )+ il = )fv,,f(v/, dvy, — C(py). (1)

|';’:(I *uj)
. ; PA
w C)pli\“'dl (3] accept “\C \)u“\'cr S INNOVAton.

P 2 . .
=7 We assume that (1. v) — 75 > 0¥y to assure that the supplier always finds
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This implies a unique optimal choice of investment, p}, characterized by:

1_2
—a—ﬂmnh%)+(‘”f%ﬂmww—ﬂh) 2)

Similarly, the ex ante profit for the supplier as a function of his investment,
1, is given by:

21 +a?)
[me)+a—mn4K +pf—;-——smW)ﬂmmm-

(3)

As the buyer’s dominant strategy is to choose p}, the supplier’s optimal
choice of ex ante investment, [*, is given by the following first-order condi-
tion:
ﬁp?,] ST, vy) f(uphduy =1, (4)
M
With the choices of p; and [* given by equations {2) and (4), the overall
welfare generated by the buyer-supplier relationship is given by:

B
9

(1= )+ prF (") ] —— + p”fvfw)m
~ P Py 9K, | 2K b b)) AV
—ﬁ/ﬂﬁmﬂﬂwa—F-CWD. (5)

o

We next analyze the outcome of the buver-supplier interaction, as charac-
terized above, by comparing it to the benchmark efficient (first-best) solu-
tion. Under first-best whenever an innovation occurs, the buyer will disclose
the innovation and form a network with the supplier. The first-best levels of
investment are given by the solution to:

j2)
2K,

where E(®) 15 the expectation operator over vy,

%%[“‘W)’ tﬁ-meuwn—l—amﬂ(m

PROPOSITION 2. The oulcome of the buyer-supplier intevaction is eharacterized
by underinvestment by both the buyer and supplier, as well as lower surplus, relative

to the first-Dest outcome.”*

Propositon 2 points out that in our model, as is common in the incom-
plete contracting literature, a cost of incomplete contracting is inefficient

*3 The proats tor this and subsequent results are provided in the Appendix.

3
i
3
3
3
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ex ante investments. However, unlike the results in that literature, we also
get inefficient ex post relationship decisions and hence production decisions.
That is, the bulk of the incomplete contracting literature assumes symmet-
ric information and, as a reasonable consequence, assumes that the parties
will bargain to ex post efficient production decisions, given their earlier in-
vestment decisions. In contrast, our model assumes asymmetric information
between the buyer and the supplier. As a resuls, the buyer and supplier will
bargain to ex post tneffictent production decisions for all v, < v*.

3. The Effect of Information Linkages

There are many potential ways to mitigate the inefficiency discussed
above. For example, the supplier could make an equity investment in the
buyer, thereby reducing the benefit of misappropriating the information.
Of course, this would create moral hazard problems (see Riordan [1991]).
Another approach is to put in place mechanisms which enlarge the space
of contractible variables. However, given the technical nature of the infor-
mation exchanged, what those mechanisms might be and what their char-
acteristics might be would be specific to the particular industrial setting.

Given that the default quality is ex ante known and verifiable, one possi-
bility is 1o allow for a noncontingent contract of the form (g, ), where ¢
represents the number of units of the default quality, v, to be transferred and
f represents the transfer payment, in the event that negotiations between
the buyer and supplier break down.** However, it can be shown that, under
reasonable assumptions, noncontingent contracting has no effect on the
efficiency or choice of the exchange relationship in our model (see Baiman
and Rajan [2001]).%

Another alternative for improving the efficiency of the exchange 1s for
the buver and supplier to iniually establish an information linkage, allowing
them to later negotiale the final form of the relationship. They can subsequently
decide whether to expand the relationship into a buyersupplier network
{in which case additional information is exchanged) or revert o arm’s-
length transacting (in which case no additional informauon is exchan-
ged). This initial informaton linkage creates an infrastructure whereby

¥ Edlin and Reichebstein [1996] show that when investments are selfish, such contracts
may completely eliminate hold-up problems, while Che and Hausch [1999] show that when
investments are cooperative, noncontingent contracts have no value ot adl. In our model, the
supplier’s investment, £, is seltish, while the buyer's investment, i, contains both setfish and
COOpEralive Aspects.

* Sufficien: conditions for a nencontingent contract to alfect the outcome of the buyer-
supplier interaction include settings with binding capacity constraints (for example, if pro-
duction of the default value product affected the supplicr's cost of producing the innovation
procuct) or ones in which the marginal revenue from misappropriating an innovation de-
creases with the default oupul feg., instead of @ bheing constant, 1t decreases in total sakes).
We choose not to pursue these sd-hoe specifications, which invariably resudt in the optimality
of boundary solutions for the choice of 7.
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information is shared unconditionally. Some of this information may be ey.
changed automatically as a result of enterprise software or vendor—managed
inventory systems; some may be exchanged as a result of granting access 1o
one’s databases, factories, engineers, R&D labs, and reports, etc.; some may
even be exchanged as a result of registering on an Internet exchange site 2%

We consider a situation in which the buyer and seller can install an ip-
formation linkage that transmits (in a coarse way) the know-how generated
by the innovation. The supplier can use this know-how to partially incorpo.
rate the buyer’s innovation into the supplier’s production. Of course, the
buyer sull has the option of fully disclosing the innovation and 1ts associated
know-how and forming a network with the supplier.

Assume that the information linkage produces a non-contractible signa]
and that the knowledge transmitted by the signal is of the following form.
For any innovation realized, v,, the supplier obtains sufficient information
from the signal such that, without any additional disclosure by the buyer, he
is able to produce products of quality v either for the buyer or directly for
the external market. If he chooses the latter outlet, he realizes a per unit
revenue of ay. If the buyer chooses to reveal the technology underlying
the innovation 1o the supplier, then, as in the base model, the supplier can
produce units of quality v, and, if he misappropriates the information,
obtain revenue of avy, per unit by selling to the outside market.

When no innovation is realized, there is obviously no change from the
analysis of the base model in section 2. Consider a realization v,. If the
buver discloses nothing, his status-quo (no-agreement) profit is zero, while

the supplier’s is % — 5(/1, v). Recall that in the base model, if the buyer
discloses nothing, both the supplier’s and the buyer’s no-agreement profits
are zero. Thus, the information linkage has improved the supplier’s relative

bargaining position. The buyer's profit with no disclosure but a network re-
el e llmeT)
Ll[]()nhhlp]b X,

(- . . -
ment is ’—(:”\— The benefit to the buyer from disclosure is thus given by:
[ 9 o . . . .. - H -
S5 [v; — 1*), which isstrictly positive almost everywhere in the innovation
region. We thus have the following result, which is counter to Proposition 1.

. The buyer’s profit from disclosure and a network agree-

PROPOSITION 3. In the presence of the information linkage described in this sub-
section, the optimal disclosure strategy for the buyer is full revelation of his innovation
o the supplier.

Propositton 3 establishes that mstallation of the information hinkage 1o
tally eliminates the mefficiency in the buyer's choice of exchange refaton-
ship (e, a netvork s formed for all innovations) and results m all -
novations being fully incorporated in the product exchanged. The result
provides an example of information complementarity. By the buyver grant-
ing the supplicr more direct and unhindered inidal access to its R&D lab

# Difterent sites have different informational requirements for regisiration. See Redburn
{2000

H "ld/-iil.;k'ﬁ.j h«m‘miﬂ-i»&% Dllﬂiu *:‘I,:vt-i‘ijudﬁilﬂl
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Given the buyer’s dominant strategy of choosing pf, the supplier’s optima]
choice is given by the following first-order condition:

—py E(Si (15, v}y = 1. (10)

By comparing (4) and (10}, one can see that in the presence of an informa.
tion linkage, there is less likelihood of an innovation but, conditional on an
innovation being generated, more likelihood of its being transmitted and
used. Depending on the specific parameters of the problem, the supplier’s
investment could be higher or lower with the addition of the information
linkage.

Given that the presence of an information linkage improves ex post ef-
ficiency but reduces the buyer’s investment and has an ambiguous effect
on the supplier’s investment, under what conditions would the total buyer
and supplier surplus be greater with such a linkage? We next characterize
settings in which an information linkage increases overall surplus.

PROPOSITION 5. Consider the exogenous parametersv, Ky, Ky, anda. Holding
any three of the above paramelers constant, there always exists a range of values for the
Sourth parameter such that installation of an information linkage increases overall
welfare. For parameters v, K, and a, the range is a lower interval of feasible values,
and for K, it is an upper interval of feasible values.

To explain Proposition 5, consider the case of v. Let {a, Ky, ku, v) be such
thatv* = v. Hold («, Iex, K,) fixed. Obviously v is the lowest default quality
which will allow our assumption of an inﬁterior solution to continue to hold
(i.e., the lowest feasible v given (@, K, K,)). Proposition 5 states that there
existsav > vsuch thatforallv, € (D,v), installing an information linkage
increases overall welfare. It is in this sense that an information linkage is
Pareto preferred for a lower interval of v, or when v is relatively small, for
a given set of (@, K, K,,). The interpretation of Proposttion 5 for K, K,,
and « is similar.

Proposition 5 establishes conditions under which fotal buyer-supplier sur-
plus is greater with such a linkage. However, with the linkage, the buyer’s
bargaining power is so decreased that he is worse off than without it. This
is a situation in which there are obvious gains to trade. For example, the
supplier could pav the buyer an upfront constant amount for agreeing to
such a linkage, thereby making them both better off with the linkage. This
would require the buyer and supplier to contract only on the installation of
the linkage, not on its signal.

Proposition 6 establishes the symmetric result to Proposition 5.

PROPOSITION 6. Consider the exogenous parametersv, Ky, Ky, and a. Holding
any three of these parameters constant, there always exists a range of values for the
Jourth pavameter such that i is optimat (o have no information linkage. For parameters
v, K. and a, the range is an wpper interval of feasible values, and for K, 1t is a
lower interval of feasible values.

bt s B il s
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Propositions 5 and 6 suggest potentially testable hypotheses. For exam-
ple, some industries are made up of firms that hase their competing prod-
ucts on incompatible technologies. For example, removable storage devices
“...comein differentshapes, sizes and capacities, like Compact Flash; Smart-
Media; Sony Memory Stick and MiniDisc; lomega's Zip, Jaz and Pocket
Zip; .. .the LB.M. Microdrive; the Imation SuperDisk. ... Some use mag-
netic technology; others are optical”(Marriott [2001], p.G1.). In such an
industry each firm’s innovation is relatively idiosyncratic and, therefore, a
supplier producing components for Sony or lomega, etc. has relatively less
incentive to misappropriate the buyer’s innovations—each supplier’s « is
relatively small. Proposition 5 predicts that such industries are more likely
to have information linkages that result in a relatively free flow of initial
information between buyers and potential suppliers. One example of this
might be industries in which the norm is presentation of R&D results at con-
ferences. Another example might be industry Internet exchange sites whose
registration requires the disclosure of a relatively large amount of data.

The following example illustrates the results of Propositions 5 and 6.

ExampLE. Consider the following set of exogenous parameters: v = 15;

=35, a=08; f(v)= (_)%(i.e., vy is uniformly distributed on the interval

(15, 35]); S(L,us) = 725 C(pw) = 4% Ko= K, =5. Figure 1 plots the
marginal value to establishing an information linkage, defined by the differ
ence in to@l surplus between the setting with an information linkage and
the one without the linkage (i.e., the base model). The parameter being
varied on the x-axis is the market price of the no-innovation product, i.e., v.
Atv =9, we have v* = 15 =y. At this point, the scttings with and without an
information linkage vield identical total welfare. As v increases from 9, the
setting with information links starts to dominate. This gain in welfare starts
1o diminish fairly soon thereafter and for values of v exceeding 11.98, the
setting without an information linkage becomes the Pareto superior one.
The same kind of figure can be constructed by increasing the values for K,

or &, or by decreasing the values for K.

i 4
0 T T T -
-t 9 10 11 12 13
204
34

Current market price (v)

FIG, T —Marginal value 1o buversupplier relationship of establishing information linkages.
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4. Partial Disclosure of Innovation

Throughout the preceding analysis, we assumed thatan innovation was of
value if and only if the buyer communicated all of the relevant information,
thereby enabling the supplier to perfectly match the production process to
the innovation. While this is descriptive of many settings; there are others in
which a perfect match between innovation and production is not required
for value to be created. In these situations, the buyer may have the ability to
communicate a portion of the relevant knowledge regarding the innovation
and the supplier may use that partial disclosure to produce a product that s
of greater value than the default value product, but not as valuable as if the
entire innovation had been communicated. Further, by going to a setting
of partial disclosure we will be able to more clearly distinguish between the
buyer’s decision to form a network and his decision as to the amount of
information that is incorporated in the product that is exchanged via the
network.

In this section, we analyze the buyer’s incentives to transfer knowledge
when partial disclosure is feasible. We first identify conditions under which
the buyer would never choose to partially disclose. The results derived in
section 2 thus extend to these settings. We then identify conditions under
which the buyer does choose to make partial disclosures and provide a full
characterization of his disclosure strategy, as well as the parties’ investment
decisions. We also show that results analogous to Propositions 3 and 4 hoeld
in this setting of partial disclosure.

The first issue is how to model partial disclosure. Different methods may
be appropriate depending upon the underlying innovation and the differ-
ent ways it can be exploited. We operationalize partial disclosure as follows.
Assume the model as described in section 2, and assume that the buyer
observes innovation vy. If the buyer chooses to etther not disclose the inno-
vation or to fully disclose it, the game that follows is as described in section 2.
However, the buyer now has a third option, that of partially disclosing the
innovation to the supplier. In particular, the buver can choose to reveal a
sufficient amount of know-how to enable the supplier to produce products of
the quality vg, where v = vp < v, 2" Thus, the buver can provide technolo-
gical information that enables the achievement ofa lower level of iInnovation
than realized.™

When partal disclosure occurs, we assiune that, should the buver and
supplier form a neuwvork, the supplier can produce units of quality v i under
the same cost function as assumed before, .., S(/. vy) + Yo K, ¢". The buyer
can then sell these units at a price per unit of vy I no agreement s

7 See Bhaticharya, Glazer, and Suppington [1040] and Bhattacharya and River [1983] for
somewhat related models of partial disclosure of know-how.

*F To simplify the specification of the bargaining game, we will assume that the buver stitl
communicates the value of the realized vi, but only transfers enough know-how to enable the
supplier to produce a lowerquality product, v, where v < vy < .

PERRPR) P O TN
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too large, the supplier will be better off ignoring any partial disclosure and
merely producing units of quality v for the buyer. In this latter case, the
buyer will never partially disclose and we are back 1o the model described
in section Z. We will also see no partial disclosure under the following
conditions:

PROPOSITION 7.  Supposethat 1,1 (") = Oand that,¥ v,, %T—“ﬂ > Lo(v, vp).
Then, it is never optimal for the buyer to choose a partial disclosure strategy.

The first condition assures that, assuming disclosure, the buyer’s objective
function is convex in the amount disclosed. This implies that, ignoring no
disclosure, the buyer will either fully disclose or disclose v. The second con-
dition assures that full disclosure is preferred to disclosing v. As an example,
suppose that the cost function is given byL(vg, v,) = ("J’—: — 1). Then, the
condition indicates that the buyer will never choose partial disclosure if the
exogenous parameters satisfy the inequality: v’ (1 — o®) > K,.

Next, we more fully analyze partial disclosure. We first characterize the
buyer’s disclosure strategy. In particular, given non-trivial no disclosure, par-
tial disclosure, and full disclosure regions, we characterize which innovations
are in each disclosure region. We then find sufficient conditions for each
disclosure region to be non-trivial.

PROPOSITION 8. Suppose that L1o () > 0, and that ¥ vy, the function M%’;L")
i decreasing in v . Then, the buyer’s disclosure strategy is Lo choose no disclosure for a
convex set of the lowest values of vy, partial disclosure for a convex set of intermediate
values of vatues of v, (with the level of disclosure increasing in vy ), and full disclosure
Jfor a convex set of the highest values of v,

Proposition 8 is important for several reasons. First, as with Proposition 1,
it establishes that innovations below some cut-off level will lead to arm’s-
length transactions and those above the cut-off level will lead to networks.
However, unlike the results in sections 2 and 3, Proposition 8 establishes
that some network relationships will not result in full disclosure and the full
use of the realized innovation. Rather the buyer may, for certain innovations
v, > v, establish a network that exchanges units of quality ug, v, > vgp > v.
Proposition § further establishes that for this region of network formation
but partial disclosure, the quality of the product exchanged increases in the
realized innovation.

Proposition 8 characterizes the arm’s-dength transaction/network re-
gions, and the level of disclosure within the network regions, if they exist.
The proof technique nsed to establish Proposition 8 also helps in idenufying
a sufficient condition for the existence of partial disclosures. Specifically, i
an mterior vy, exists at which the following condition is met, itis casily shown
that all three disclosure regions are present:

(1—a”) = Ly(v, v)
Kx B Yy )
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Fic.. 2.—Optimal disclosure policy.

To illustrate Proposition 8, consider an example with the following
set of exogenous parameters: v = 12; v=15; v=40; a=0.8; f(vy) = %
SULe) = s Ke=12; K. =10; L(vg, v) =12*(1 — (%)*). For this ex-
ample, Figure 2 shows the transition of the buyer’s optimal disclosure strat-
egv (as a function of the realized v,) from no disclosure to a corner partial
disclosure, to increasing interior partial disclosures and, finally, to full disclo-
sure. Notice that within the non-trivial partial disclosure region, the slope of
the disclosure function is greater than 1. This follows from the fact that the
disclosure function is continuous and goes from partial disclosure (where
vg < vp) to full disclosure (where vp=1v,).

Finally, recall that in Section 3 we found that with the no-partial disclo-
sure model, installing the information linkage resulted in: a network being
formed whenever it was efficient 1o do so; full disclosure of all innovations;
and the buyer’s investment moral hazard problem being exacerbated. Does
installing such an information linkage have an analogous effect when partial
disclosure is feasibler Consider the partial disclosure model with the assump-
tions in Proposition § and the information linkage described in section 3.
If no innovation occurs, the problem is the same as with no information
linkage. If an innovation v, occurs and the buyer discloses nothing, it is
the same as if the buver discloses vp = v, although the supplier wili incur
the extra cost L{v, v;) if he chooses to misappropriate the information and



268 S. BAIMAN AND M. V. RAJAN

produce the v units on his own. Therefore, non-disclosure is never efficient
and the “no-disclosure” region in Proposition 8 vanishes. Further, the buyer’s
partial disclosure/full disclosure problem with the information linkage i
the same as without. Therefore, Proposition 8 holds even in settings with
an information linkage, except that the region for which the buyer forms 5
network and discloses vg = v extends to the left to v.

The information linkage thus leads to the formation of networks whep.
ever itis efficient, i.e., for all innovations. This is the analog to Proposition 3.
The difference between this result and Proposition 3 is that with partial dss-
closure feasible, instzlling an information linkage does not necessarily result
in all innovations being fully exploited by the network. It is also evident that
with partal disclosure feasible, the analog of Proposition 4 holds, i.e., ins-
talling an information linkage exacerbates the buyer’s investment problem,
because the buyer is forced to make disclosures of v when he would prefer
to disclose nothing.

5. Conclusion and Future Research

An important characteristic of any buyersupplier relationship is the
amount and type of information that is exchanged between the contract-
ing parties. An often-claimed advantage of buyer-supplier networks is the
associated agreement to exchange more information and the investment in
the network infrastructure to facilitate this exchange. A disadvantage of this
enhanced information exchange is the increased possibility of the misap-
propriation of the information exchanged. This paper has studied the net
efficiency effect of these two factors to better understand how buyers and
suppliers choose to organize their relationships.

We have characterized the set of innovations for which the cost to the
buyer of the supplier’s opportunistic use of the disclosure is so large that
the buver will choose to forego the efficiency benefits of exploiting an in-
novation within a network and instead form an arm’s-length relationship
with the supplier. We then explored the effect of an initial information
linkage between the buver and the supplier. We found that the informa-
tion linkage resolves the inefficiency in the buyer’s choice of the exchange
relationship, but exacerbates his investment moral hazard problem. Fur
ther, we characterized which innovations resulted in the formation of a
network, and how much of that innovative know-how was shared with the
supplier.

We belicve that the study of the production efficiency/opportunism trade-
off inherent in buversupplier networks is ripe for future research. One im-
portant issue is the study of mechanisms that can mitigate the cost of oppor-
tunism by enlarging the set of contractible variables. Identifying reasonable
such mechanisms would depend on specializing the analysis to particular
industries. More generaily, this topic suggests that a firm’s choice of its in-
ternal managerial accounting system should be viewed strategically, in the
sense that it mav provide data to potential newwork partners which can be
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used to mitigate the firm’s own opportunistic use of information shared with
it by its partners. ,

We analyzed a model with a single supplier. It would be interesting to
explore the implications of introducing alternative manufacturing sources,
including the buyer’s own internal production capabilities. With multiple
external suppliers, we believe that, as long as the proprietary information
must be disclosed during negotiation, and its subsequent use cannot be
contracted on and monitored, the analysis would remain substantially un-
changed. In parucular, once negotiations started, the small numbers bar-
gaining problem would arise. Allowing the buyer to have his own internal
production would have two effects. It would make nondisclosure more at-
tractive because the buyer could now exploit the innovation on his own.
However, it would also increase the buyer’s bargaining power, thereby in-
creasing hisshare of the surplus created by disclosing and forming a network.
Which effect dominates depends upon the efficiency of the buyer’s internal
production relative to the efficiency of the supplier’s production. Under
some assumptions about the buyer’s cost of internal production, it is likely
that the buyer would still disclose innovations above some cut-off pointand
our other results-would continue to hold.

Our analysis made use of other restrictive assumptions, which could be
relaxed in future work. For example, it would be useful to consider alter-
native representations of the cost of partial disclosure and to analyze their
implications for the amount of information exchanged. We also simplified
the distinction between arm’s-length transactions and networks; it would be
interesting to introduce the level of explicit coordination and the duration
of the relationship as decision variables. Finally, we motivated the use of in-
complete contracts by assuming that the proprietary information specified
the feasible production set and was thus complicated, multi<limensional
and hard to describe ex ante. In our modeling, however, we represented
the information as a scalar. A key reason for this simplified representation
of the information is the inability of existing models of bargaining under
asymmetric information to handle more complicated types of information.
Extending the work in this area would be of obvious interest to both the
accounting and economics literatures.

APPENDIX
Proof of Proposition 2. We first define an “artificial second hest solution™ as
one where the investment levels are given by the solution to:

«

Max — (")) ——
I'n-}:\ (L — )+ pu k(v )]EZK,,

I
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+ f { Y sl v,,)]f(v,,)dv,, — 1= C(p) (Al)
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This is the optimal solution when the investment levels are chosen ex ante 2
to maximize surplus, subject to the constraint that the buyer does not dis. =
close innovations below cutoff v*. It differs from the first best only in the
existence of a non-disclosure region. Consider the objective in (Al) ag 3
generic funcion H(ps, I, v*), where v* is viewed as an exogenous param-
eter. This implies the following first-order conditions with respect to the
investment choices, denoted by pp"and I *"(where the superscripts refer to
the artificial second-best sclution):

2 H 2
H: ~(1 —F(v*))(;’K )+[ [2’} — s, vb)}

v*

x f(vb)a'vb - Cl(p;,m) =0. (A2)

H::—ﬁbf[Sf(I"", v) ] f(up)dv, —1 = 0. (A3)

From the second-order conditions and the cross-partials of (A2) and (A3),
we obtain the result that the optimal choices of g and [ “*are both strictly
decreasing in v*. Because the optimization problem in (Al) coincides with
first best at v* = v, a direct corollary is that the artificial second-best solution
exhibits strict underinvestmentin both py and Irelative to first-best. Obviously,
the total surplus in this solution is also strictly lower than that of first-best.

Next, compare the outcome of the second-best buyersupplier interac-
tion to the artificial second-best solution. The two solutions have the same
form for the overall welfare (compare (5) and {Al)) and differ only in that
the investment choices under second-best are given by equations (2) and
{4), while the investment choices under artificial second-best soluuon are
governed by equations (A2) and (A3). It is clear therefore that the latter
generates higher surplus because the investuments are chosen to maximize
surplus. Comparing (2) and (A2), a sufficient condition for p; < ™ is that
the following inequality is satisfied:

(1—(12) l‘ 9 * Ul_)
% vy flvpydoy < —(1 — F(v)) 4K,
" l);": _ S(Iml v ) f(U )dU
QKX » Vi b h
or
(1 + ) , v?
T ﬂf’ ) - ’I d 0' A4
f[ 4K, U ) = g S dve> ()

e
But the integrand in (A4) represents, for each v, the difference in the
supplier’s profit from accepting the revealed innovation from the buyer or
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ignoring it and playing the no-innovation outcome. It is therefore strictly
positive almost everywhere, implying that the expression in (A4) is strictly
positjve, as required. Moreover, comparing equation (4) to (A3), it is also
evident that if p} < pg™, then I* < I°* as well. Combining the two sets of
results yields the conclusion stated in the proposition.

Proof of Proposition 4. We have to show that p;, as characterized by equation
(2) is strictly higher than p), as characterized by equation (8). Differencing
those two equations yields:

s * 1- ) 2 " :
) = € = S [ s - £ (5 )

v
.

/ v;j)(l—ag) v2 .
:f[ 4K, “4Kv]f(vb)dvb (32

v

Note that the expression in square bracketsin (A5) isstrictly increasing in vy,
implying that it reaches its maximum value over the range of integration at

vy=vr . Asvt =y %ﬂ, this implies a maximum value for the expression
of:

v (1 —a?) v? ] VK (1 —ah) v?
1K, 4K, | Kl —a®4K, 4K.

As f(v,) > 0, this implies that the integrand in (A5) is stricily negative al-
most everywhere, and therefore that C’(p,f‘) < C'(p;). This in wrn yields
the desired result that p;}" < .

Proof of Proposition 5. We will construct a general proof that holds for any
of the four exogenous variables. Denote this generic variable as “z.” The
case of “no information linkage” is captured by equations (2} and (4), and
the definition of v* in proposition 1. The case of “information linkage”
is captured by equations (8) and (10). First note that if the exogenous
parameters are such that v* == p, then the investient and disclosure choices
under the two models coincide, and therefore so does total welfare. We will
show that at v* = v, any change in an exogenous variable (z) that causes v*
to rise above p will have a greater marginal impact on total welfare in the
“information linkage” setting than in the “no information linkage” setting,
thus proving the result.

We start with the case of “no informaton linkage.” Differentiating
equation (2) with respect to z, we get

, A o
CU PR = = = F) (%) F ()

W (1 — ) ) 2 [1-a
_— h ) { AP AD
X|:4Kl. 4K, }”L /”"f(v’)”” 37.( 4K, ) (46)

v
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By the definition of v*, the second expressxon on the right hand side of (Aﬁ) =
is identically zero. Therefore evaluated at v* = v,

v, 1 2 v? E(u? 1-qf :
a0 = | -(w) O ()] e

Total welfare in this setting is given by the following expression:

»2 s v2
WN=[(1~-p)+ p F " )] +Pb[[2K ]

v

X flup)dvy — I" — C{p3)

From equation (4), we know that aa"}’f\ = 0. Moreover,

3WN RS
— =~(1-F(v
ap;

P4
f[;,( vb)]f(vb)dw, — ()

v

2 1 2
:~(1—F(U’))"%+( to )f W2 f(vs) dvy

—/5(1’-1'r,)f(vb)dvb (using (2))

vt

Therefore,
JWN vl (1 +a%) .
=—— + ——E(v;) — E(SUI", v)) A8
8;);, v =t 4}&[ 4Kx (b) ( ( b) ( )
Next,
3 WA Ue

Py o

= 5 fl 21<l. T N ICHE S RIS WAL

9

* * v UQ 4 Sw(l* -)
= —_— 4+ §5(1", v
P SN o T R (1 —ad)
{(using the definition of v").

At v =, again applying the definition of v~

C , we can simplify the above
expression 1o:
LAY aly?
= 5| S ) ~ —} (A9)
dv* . fbj( [ Zi\x

Finally, note that at v* =,

JWN vi(l — Do) 4 j238 (Ub):l (A10) .
dz |,y 31 2K, 2K
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Combining the results from (A7)—(A10), we have the total change in welfare
at v* =v for the no linkage case as:

Q

_ [ 1+a?) 1
WN(z) = [ 1K + TK’:—*E(U") - E(S(F,vb))]m
9 p? o 1 —a? 3| 21— p) P E(v])
X5J}(4&)+J%”)(4Kx)]+52[ 9K, | 2K,
2.2
+v"(2)p3f(y)[8(1‘, v) — ;]g ] (A11)

Next, consider the setting with an information linkage. Total welfare is
given as follows:

1~

v IR
WL= o (1— )+ 2‘2 E(v;) — prE(SU* w)) — C(pf) — 1+ (A12)
From (10), it is clear that 38"}," = 0. Also, partially differentiating (Al12) with
[‘GSPCCI 10 2t
aweL 31— pl LE(v2
WL 8 [vi(-p) | peEw) (A13)
()Z dz QKL. QK'(

Next, taking the partial derivative of (A12) with respect to pb" and using (8)
1o simplify yields
WL 2 (1 +a®)

= — E(2) — E(S i, Al4
opF ~ Ik, T ak, (vi) = E(SU",vy)) (A14)

Finally, from (8), differentiating through with respect to zyields:

Ly = 1 3 [4( v )+ 5 2) (l —az)] (AL5)
P2 = cr(ph) azL \4K. STS

Thus, using (A13)—(A15), the towal derivative of (A12) with respectto z,i.e.,
the total change in welfare in the seuing with an information linkage, is
given by

) v? O+a? ., , 19 (u‘l)
WL (z) = | — S EQY) - E(SUY v) | —— — |~ —
(z) [ e + va (v;) (S¢ v;)):] ) 9% 1K,

9 21 _ pl L2
+1-:(u}f)(1 — ﬂ + 9 [——mv (—ri) + P A ]’(U”)] (A16)

1K, 321 2K, 2K,

As noted earlier, at v* = v, j),{‘ = p; and I = I*. Therefore, from (All)
and (A16), the excess marginal value 1o varying z in the setting with an
information linkage is given by:

Wi/ (z) — WA (2) = v"(z)/);j(y){i(;—-;; VA y)] (A17)
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The expression in square brackets represents the status quo profit to the
supplier of misappropriating an innovation of v, = v and s therefore stricty
positive. Thus, by choosing to vary z in 2 manner that increases v* above y,
i.e., such that v*’ (z) > 0, we are guaranteed that (A17) > 0, and hence th;t
such a variation results in a strictly higher welfare for the setting with the
information linkage.

Proof of Proposition 6. Suppose that the external parameters satisfy the fol-
lowing inequality:
2 E 2 s
v i’_)g,_ﬂ a18)
v x
We will show that in this range, the setting with no information linkage is
strictly preferred.

First consider a setting with an information linkage. From (8) and (19),
it 1s clear that the buyer will not invest in innovation and the supplier will
not invest in cost reduction, leading to total welfare of 3.

In the setting without a linkage, {(A18) implies that the disclosure cutoff,

v*, satishies:
/ > /E v,, (A19)

If (A18) is an equality, so is (A19), implying that v* is strictly in the interior
{as v < /E() < D); our analysis is thus valid for an open set of exogenous
parameters.

From (), welfare without an informadon linkage is given by the expres-
ston:

£ 2
U

(1 - F@™) + Ph/[ v[:, - S/, Ub):!f(vl/)dvh —1—C(p).

oK, p”% 9K,

vt

(A20)

where p; and I are characterized by the following equations, respectively:

/l: Uz(l *(}'2) l)2 f( )f (/( ) (A()])
- — veddv, = C( ), AL
4K, 4K, |7 ”
v
~j);,f Sr(l vy flonydv, = 1. (A22)
To show that this no-linkage welfare exceeds T’ we will let the role of v*

be plaved by a [ree variable, j, and define a welfare funciion, W{}), where
J ranges from v* to v. Note thatat j = 9, itis clear from (A21) and (A22)

that p, =0, and W(d) = LT which is the same as in the seuing with an
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information linkage. To complete the proof, we show below that W'(j) <0
forall j € [v*, 9], implying that W(v*} strictly exceeds %;—
From (A21), replacing v* by j and differentiating with respect to j yields:

2 1~ 2 2
TR (ORI

For j > v*, the quantity in brackets is negative, implying that p,'(j) is

negative.
The partial derivative of W( ) with respectto p, is given by (using (A21)):

B

2 2 2
th = f [M_) — U_ — S([, Ub)j[f(vb)dvb

4K, 4K,
b
0 v
2 2 2 2,2
B v, (1 —a”) v asy,
_[[ 4Kx 4Ku]f(vb)dv;,+f[2Kx S([, Ub) f(vb)dvb.
j ]

As j = v", the first expression is positive almost everywhere (note that it is
0 at v, = v"); the integrand in the second expression is the supplier’s status
quo profit when innovation v, is realized and so is positive as well. Thus, we
have "Vi,,, > Q.

Next, using (A22), the partial derivative of W(j) with respect to 1is 0.
Finally, W; is given by:

~psf <f>[~2]—1;; - sz ~S(L j)}

. ?(1 — ?) z et
= —be(J)[(i'—?—Kxa—'— - QUKU) + (é[i — S, ]))} <0.

{for reasons similar to those given above when we showed that W, > 0).
Combining all of these results, we get the desired result:

Wi(H =W, )N+ W I{H+W=W,p()+ W<

Proof of Proposition 7. At v, = v, full and partial disclosures are equivalent.
Further, we know from our previous analysis that the buyer prefers no disclo-
sure to full disclosure at v, = p. Therefore, if full disclosure dominates par-
tial disclosure for values of v; > v, the buyer would never choose to partially
disclose. Consider the buyer’s partial/full disclosure problem (ignoring the
no-disclosure option) upon realization of some vy:

1[v% (1 —a?)
Max — | o= 4 v, vy A23
v 2|: 2K, ¢ )
subjecttor vg > vy and vy < vy
Given that L, (") > 0, the objective function in (A23) is strictly convex in
Uy over the relevant interval, [v, v,]. Thus, the buyer’s optimal choice is a
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corner solution. If the solution is the upper bound, i.e., vg = vy, then he hyg _'1:
in effect opted for full disclosure. It is sufficient to show therefore that thjg =
choice is superior to that of choosing the lower bound, i.e., vg = v.

Comparing the objective function at the two bounds, this reduces to shoy. =2
ing that

(1-c%)
2K,

Aty = v, (AZ4) holds as an equaliry. A sufficient condition for (A24) o holqg

everywhere 1s that it increase weakly in v,. Differentiating (AQfl) with respect

to v, then yields the condition stated in the result, i.e., ﬂ‘ff—) > La(v, vy).

(v; —v°) — L(v, v} ='0. (A24)

Proof of Proposition 8 As full and partial disclosures coincide at v, =y, j; 2
is clear from our earlier analysis that it is optimal for the buyer to make ng ‘g
disclosures at the lowest values of v,. Moreover, because the buyer’s value f{%
of disclosing increases in vy, while that of non-disclosure stays constan, the e {
optimality of non-disclosure holds only for a convex set containing the lowest -
values of v,.

Consider the buyer’s partial/full disclosure optimization problem as laid
outin (A23). The first-order conditon for the buver’s choice of vg, assuming
an interior solution, is given by:

vp(l —a?)
K + Lifvg vy) =0 (A25)

At this point, the second-order condition is given by:

(1 —a®) 1 .
>+ Lylvg,vp) = — (vl (ve. vs) — Li(vg o va)] < 0. (A26)
K, UR

il decreases in vg).

(from (A25) and the assumption that ”
Therefore, if some vy satisfying (A25) exists in the interval (v, vg), 1tis ..
the unique optimum. Further, totally differentiating (A25) and using the §

inequality in (A26), we have:
UR

Sign(%) = Sign[Ljo("}] > 0.

Uy

That is, the buyer's level of partial disclosure increases in the realized value
of the innovaton.
Now suppose that there exists a value of &, < 0 at which the buyer fully
discloses vy, This implies that
. N 9 .
vy (1 —a”) TR TE S (1 *'O-’ ) . ~ 1 (.U/“ l-f,)A
Kx l\x vy

(1\27) :"._"7,

Lifvge
Uy

This in turn implies (from t) decreasing in vy), that for any vg < Up

vr(l — o) , L Un .
RT— + Ly(vg, U) = — 1y {vg, UI;)‘E‘ + Ly (g 0y) 2 0.
x h
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In other words, the buyer’s first order condition is monotone increasing in
pp, leading him to choose the corner solution of ;. Furthermore, for any
higher value of Vs > Dy, the first order condition at any point vg < Vs must
be even more positive because Lia (") > 0. Hence, the same monotonicity
must hold for all higher values of v, > U;, leading to full disclosure again.
The set of full disclosure points is therefore convex and contains the highest
values of vg. ‘
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PENDAHULUAN

Dalam dekade belakangan
int telah diungkap berba-
gai macam stratcgi bisnis
yang relatif baru, meliputs
berbagai bidang yang ter-
kait dengan bisnis itu sen-
diri. Strategi bisnis baru
tersebut antara lain meli-
puti redesigning, reengi-
neering, benchmarking,
empowerment, strategic
cost management, dan

oulsourcing. Pencrapan saiah satu strategi bisnis baru
terscbut akan berpengaruh pada keseluruhan sistemn bisnis.
Schenarnya, muara dari munculnya berbagai strategi bis-
nis baru ini adalah berkaitan dengan pertanyaan “*bagaima-
na perusahaan memenangkan persaingan di cra bisnis glo-
bal ini?7" Suatu pertanyaan sederhana, namun memerlukan
jawaban cermat dengan konsckuensi biaya mahal.

Apabila ditelusuri lebih jauh, terjadinya bisnis glo-
bal ini scbenarnya dipicu oleh begitu cepatnya perubahan
tcknologi informasi. Dengan pesainya perkembangan
tcknologi informasi terscbut, maka informasi yang diha-
sitkannya pun menjadi komoditas yang bernilai. Nilal
informasi ini berkaitan dengan arti strategisnya, yang an-
tara lain dapat berupa kelersediaan dan keandalan, dalam
membantu memecabkan banyak persoalan manajemen;
misalnya, informas: mengenai posisi perusahaan dalam

persaingan, informasi mengenai posisi perusahaan pesa-
ing, serta informasi mengenai perubahan ingkungan eks-
ternal perusahaan lainnya.

Bagaimana pun juga, (cknologi informasi telah seca-
ra dramatis mempengaruhi struktur organisasi secara kese-
luruhan (Luthans 1995, 27). Olch karena itu, suatu
keharusan bagi suaty organisasi bisnis untuk mampu
menguasai dan memanfaatkan secara optimal teknologi
informasi, sedangkan untuk mampu menguasainya secara
memadai, sctidaknya diperlukan suatu prasyarat umum,
yaitu kesiapan sumber daya, baik sumber daya manusia
maupun sumber daya material. Kesiapan sumber daya bu-
kanlah suatu prasyarat yang mudah dipenuhi oleh semua
organisasi bisnis. Berkaitan dengan penmasalahan tersebut
di atas, dalam artikel ini, sccara berturut-turut akan dibahas
mengenai tcknologi informasi dan keunggulan kompetitif,
tcknologi informasi dan perubahan strategi perusahaan,
strategi owtsourcing teknologi informasi, dan faktor-faktor
yang mendorong cutsourcing teknolagi informast.

TEKNOQLOGI INFORMASI »
DAN KEUNGGULAN KOMPETITIF

Informasi mcrupakan alat bagi manajemen untuk sccara
cfisicn dan efektif mencapai tujuannya, schingga dalam
era sckarang ini peran penting teknologi informasi telah
diakui scdcmikian rupa. Jonathan Newcomb, presiden dan
CEQ Simon & Schuster, mengakui tentang bagaimana
teknologi informasi mengubah bisnisnya dan memastikan

* Unti Ludigdo. S.E.. Akunlan adalah Staf Pengajar Fakultas Ekonomi Universitas Brawijaya Malang. Sckarang, ia scdang menempuh studi 52 di

Magister Sains Ihnu Akuntanst Universitas Gadjah Mada Yogyakanta,
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bahwa ofganisasinya ménggunakah teknologi secara
efektif (HBR September-October 1995}. Alvin Tofler pun
mengungkapkan tentang dominasi teknologi informasi
dalam gelombang ketiga ini, dengan menycbutnya sebagai
era'informasi (Elliot 1992), schirigga dalam perkembang-
ari sclanjutnya, perubahan peran teknologi informasi yang
mula-mula berperan sebagai alat efisiensi menjadi enabler
‘bagi perusahaan dalam meraih keunggulan kompetitif ini
telah memunculkan istilah baru; siraregic information
system atau bahkan informarion as coniperitive weapons
(Indriantoro 1996},

Mungkin, kondisi ini dapat terjadi karena adanya per-
. geseran paradigma tcknologi informasj dalam perusahaan
bisnis, yang meliputi (Widodo Lo 1996):

I. Teknologi informasi merupakan salah satu keunggul-
an kompetitif dalam percncanaan strategis yang
- mampu meningkatkan kesejahteraan perusahaan
. bisnis. . . ;
2. .. Sistemn informasi dikembangkan dengan berorientasi
pada data, sehingga mampu menembus batas-batas
. fungsional organisasi. - '
3. :, Pengembangan sistem dilakukan dcngan pendckatan
top-down yang memungkinkan pengintegrasian sis-
- tern informasi untuk mengelola proses secara cross-
functional berdasarkan misi organisasi.

. Namun bcrbagm argumcn di atas tidak menjamin
bahwa semua menyakini kalau teknologi informasi meru-
pakan alat manajemen untuk mencapai keunggulan dalam
. kompetst. Int disinyalir oleh Yetton dkk. (1994), bahwa
potensi teknologi informasi untuk mendukung atau me-
nentukan suatu strategi kompetitif organisasi secara luas
diperdebatkan dan secara tuas pula masih diakui adanya
kesulitan untuk menterjemahkan ke dalam realitas. Hal
ini dapat dimaklumi, mengingat sulitnya mengkuantifikasi
peran teknologi informasi dalam memperbaiki kinerja dan
produktivitas perusahaan, terutama perusahaan di sektor
jasa, sebagaimana diungkapkan oleh Quinn dan Baily
(1994). Kenyataan lain yang menyebabkan munculnya
keraguan ini adalah; tidak adanya standar kevangan untuk
mengukur ROI, revenue, profit, atau margin, atau ukuran-
ukuran ekonomi agregat, dari keberhasilan investasi dalam
teknologi informasi ini (Quinn dan Baily 1994).

"Manféat Ihvéstésf Tcknol(;gi Informasi

Baoaimaﬂa pﬁnjuga meskipun lcknoldgi informasi me-
rupakan driver dalam mencapai keunggulan dalam kom-
petisi, tcknologl informasi bukanlah satu-satunya alat yang
diperlukan. Masih ada alat-alat manajemen lainnya yang
saling melengkapi dengan membentuk suatu hubungan
sinergi dalam rangka-mencapai hasil positif tersebut,
misalnya' keunggulan sumber daya manusia, keunggulan
politis, dan keunggulan teknologi lainnya.

Ada ‘beberapa. manfaat.penerapan teknologi infor-
masi oleh organisasi bisnis, walaupun tidak semua man-
faat tersebut dapatfdikuanti[jkasi secara pasli atau pun
secara finansial (unmeasurable). Sebagaimana yang
dikemukakan oleh Bob L. Martin, presiden dan CEO Wal-
Mart Slorcs “International Division, “Teknologi telah
menjadi pervasive dalam bisnis, dia telah mengubah cara
kami bekerja pada Wal-Mart. Kami menempatkan di
tanganassosiate kami lebih banyak informasi agar mereka
metmbuat kcputusdn:untuk pelanggan dan merespon secara
cepat situasi kompetitif”” (HBR September-October 1995).

Beberapa manfaat penting yang unmeasurable dari
investasi teknologi-informasi oleh-suatu perusahaan
(khususnya perusahaan jasa), sebagaimana diungkapkan
oleh Quinn dan Baily (1994) meliputi :

e  Memelihara pangsa pasar. Fangsa pasar merupakan
parameter kunci keberhasilan bagi eksekutif. Inves-
tasi I&knologi informasi hanya memelihara pangsa
pasar dapat memperlihatkan manfaat sedikit atau
tambahan pada level ‘perusahaan, dan ini akan
menunjukkan tidak dapat diukurnya manfaat pada
level industr.

o  Menghindari bencana kerugian. Investasi icknolog:
industri yang berhasil mencegah kerugian yang sa-
ngat besar (karena kecurangan atau pun bencana
alam) secara ekonomis adalah rasional, tetapi akan
menunjukkan ketakterukuran perusahaan atau profi-
tabilitas induét{i di mana pun juga.

e Membuat fleksibilitas dan adaptabilitas yang lebih
besar. Dalam beberapa kasus, investasi teknologi in:
formasi merupakan elemen penting dalam infrastruk-
tur yang menjadikan perusahaan bertahan hidup da-
tam perubahan lingkungan eksternal yang cepat dan
tak terduga. Investasi seperti inl memungkinkan
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untuk bertahan hidup, tetapi tidak pertu laba yang

Iehih tinggi daripada schelumnya.

e Memperbaiki “responsiveness™ garis produk baru.
Teknologi informasi telah menjadi penting bagi Gsa-
ha perusahan jasa untuk memelihara atau menjadikan
biaya lcbib rendah, sementara perluasan variast dan
di luar jangkauan jasanya. Kompetisi scheluminya
telah menurunkan margin rata-rata bagi scinua jenis
industin jasa.

o Perbgikan kualitas jasa. Bagi beberapa perusahaan,
tcknolagy informasi merupakan clemen kritis dalam
pemberian jasa individual dan komunal yang lebih
baik. Manfaat spesifik ini sulit untuk dicvaluast da-

~Jam terminologi keuangan.

o Peningkatan kualitas hidup kerja. Teknologi infor-
masi tclah membantu mengeliminasi tugas-tugas
yang memberatkan, membuat pekerjaan lebih atrak-
uf, memperpendek siklus pelatihan, dan perbaikan

- moral. Tcknologi informasi juga memanage jumlah
data yang besar untuk memperbaiki kesclamatan,
kcamanan personal, dan kescnangan karyawan,
pclanggan, dan masyarakat.

o Kenaikan “predictability” operasi. Di beberapa per-
usahaan, tcknologi informasi merupakan alat penting
dalam mempredikst penjualan, mengontrol persc-
diaan, dan mengurangi fluktuasi dalam revenue, pro-
Suabiliry, atau employment.

TEKNOLOGI INFORMASI DAN
PERUBAHAN STRATEGI PERUSAHAAN

Perubahan dalam strategi bisnis biasanya didahului de-
npan adaptasi struktural, mengacu kepada teori-teori uta-
ma, dengan strategi yang menyebabkan penyusunan kem-
bali proscs manajemen perusahaan (Chandler 1961 dalam
Yetton dkk. 1994). Perubahan merupakan kata kunct
mcnuju perbaikan, karena hanya dengan perubahan, hal-
hal baru secara relatif akan mudah diterapkan. Meskipun
demikian halnya dengan organisasi bisnis, untuk mampu
berkompetisi dan bahkan unggul dalam kompelst, perusa-
haan harus mengadakan suatu perubahan. Perubahan tidak
harus dilakukan sccara radikal, namun dapat dilakukan
sccara bertahap tergantung kebutuhannya, dengan mem-
pertimbangkan scgala situasi dan kondisinya.

Keunggulan dalam icknolegi informast telah me-
mainkan peranan yang menyolok dalam meramalkan per-
ubahan dalam struktur dan proscs organisasi (Robcy dan
Azevedo 1994). Teknologt informasi memainkan suatu
peranan dalam banyak aspck bisnis perusahaan, dari pe-
ngembangan produk baru sampai mendukung penjualan
dan layanan, dan menycediakan market intelligence untuk
menycdiakan alat untuk analisis pengambilan keputusan
(HBR September-Oktober 1995). Teknologi informasi
merupakan driver munculnya berbagai tuntutan dan upaya
untuk mengadakan perubahan, baik dalam strukur mau-
pun proses organisasi. Walaupun, sepert yang diung-
kapkan olch Yctton dkk. {1994), nilai strategis transfor-
masi gradual perusahaan sama sckali bukan konsckuensi
langsung dari aplikasi tcknologi informasi, tetapi suatu
fungsi interaksi tersendiri dari organisast, individu, dan

[aktor-fakior teknologi, untuk mana teknologi informasi -

merupakan katalisator awal.

Disebutkan sccara luas, MIT Management dalam ke-
rangka 1990-an menganggap bahwa strategi bisnis perusa-
haan memicu penjajaran (alignment) sesudabnya dan
menyusun kembali struktur organisasi, proses manajemen,
kcahlian dan peranan individu, dan teknologi (Mortan
1991 dalam Yetton dkk. 1994). Namun, McKenney (1995
dalam Indriantoro 1996) telah menguraikan dengan men-
dalam perubahan basis kompetisi bismis karena teknologi
informasi. Dengan mendasarkan pada hasil studmya di
lima perusahaan besar di Amerika, McKenney meringkas-
nya menjadi kerangka perubahan yang meliputi tahapan-
tahapan; (1) krisis pengolahan informasi dan pencarian
solusi tcknologi informasi, (2) membangun kompetensi,
(3) memperluas cakupan teknologi informasi, (4) menggu-
nakan tcknologi informast untuk mcmampukan struktur
dan mendongkrak strategi, dan (5) teknologi’ informasi
menjadi alat strategi dan pesaing mulat meniru. Jadi tekno-
logi informasi tidak sckedar alat untuk meramalkan per-
ubahan scbagaimana dikemukakan olch Robey dan
Ascvedo di alas. '

Sentralisasi dan Desentralisast

Sentralisasi dan desentralisasi merupakan aspek strategis
dalam pengendalian organisasi, dan sekaligus merupakan
tema klasik dalam pembahasan mengenai struktur peng-
ambilan keputusan di organisasi. Tapi berkaitan dengan
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bagaimana tcknologi informasi mempengaruhi sentralisasi
dan desentratisasi, yang banyak muncul merupakan pen-
dapat yang masih bersifat spekulatif, scbagaimana dinya-
takan oleh Leavitt dan Whisler (1958; Malone 1997) yang
memprediksi bahwa teknologi komunikasi akan menye-
babkan pengurangan middle management dan sentralisasi
pengambilan keputusan yang lebih besar.

Pcnd-apatdi atas kemudian menjadi jelas melalut stu-

di yang dilakukan olch Malone (1997), yang menghasil-

kan kesimpulan berupa tiga tahapan pergeseran cara peng-

ambilan keputusan yang paling diinginkan berkaitan de-
ngan perbaikan teknologi yang mengurangi biaya komuni-
kasi dan koordinasi. Ketiga tahapan tersebut adalah:

7]

1. Ketika biaya komunikasi tinggi, cara terbaik mem-
buat keputusan adalah melalui independent-decen-
tralized decision makers.

2. Ketika biaya komunikasi turun, centralized decision
makers dapat mempunyai suatu perspektif yang luas
dan dapat membuat keputusan lebih baik daripada
terpisah (isolated).

3.+ Ketika biaya komunikasi terus menurun, -dalam
beberapa sttuasi pengambilan keputusan yang con-
nected-decentralized decision makers lebih efeklif.

Namun, Malone juga mengakui apa yang dikemuka-
kan oleh DiMaggio dan Powell (1983), bahwa tidak hanya
biaya komunikasi saja yang mcmpcngarﬁhi sentralisasi
dan desentralisasi dalam organisasi, Faktor-faktor lain
yang juga penting pengaruhnya dalam sentralisasi dan
descntralisasi meliputi; pola kepercayaan interpersonal,
lokasi decision-relevant information, distribusi kekuasan
sebelumnya dalam organisasi, peraturan pemerintah, bu-
daya nasional, tradisi organisasi, dan personalitas indi-
vidual. Dalam beberapa situasi dan waktu tertentu, kombi-
nasi faktor-faktor tersebut dapat menjadi lebih penting
daripada hanya biaya kémunikasi dalam menentukan di
mana suatu keputusan dibuat (desentralisasi atau sentrali-
$asi).

STRATEGI OUTSOURCING
TEKNOLOGI INFORMASI

Dalam menyikapi persaingan, membaca kekuvatan dan
keleiahan din perusahaan merupakan langkah strategis

manajemen untuk mencapai keunggulan kompetitif. Ke-
kuatan dan kelemahan perlu diketahui antara lain untuk
menentukan dalam basis bisnis dan aktivitas mana perusa-
haan berpotensi mempunyai keunggulan, serta dengan
stratepi apa keunggulan terscbut dapat dipertahankan atau
diperoleh. Dalam perspektil ini terdapat dua pendckatan
strategi baru, yang apabila dikombinasikan secara Lepat,
memungkinkan manajer meleverage keahlian dan sum-
ber daya pcrusahaah nya melebihi tingkat yang ada untuk
meningkatkan daya saing. Dua strategi baru tersebut
{Quinn dan Hilmer 1994), adalah:

e  Mengkonsentrasikan sumber daya perusahaan pada
seperangkat “core conipetencies”, yang mana perusi-
haan dapat mencapai keunggulan yang definable dan
memberkan nilai yang unik bagi pelanggan.

o  Sumber daya lain dioutsource secara strategis, yang
mana perusahaan tidak' mempunyai suatu kebiituhan

“critical stratégic dan kapabilitas khusus.

Untuk rrﬁc[eveﬁzéeiSumber daya perusahaannya, ma-
najer menggunakan beberapa cara berikut (Quinn dan
Hilmer 1994):

1. Memaksimumkan ROI sumber daya dengan meng-
‘konsentrasikan investasi dan energi pada apa yang
terbaik dilakukan oleh perusahaan,

2. Mengembangkan core competéncies yang mampu
mengatasi hambatan-hambatan hebat dari kompetitor
sekarang dan mendatang.

3. Kemungkinan leverage paling besar dari semua ada-
lah kegunaan penuh investasi supplier eksternal,
inovasi, dan kapabilitas profesionalnya, yang lidak
mungkin dilakukan sendiri oleh perusahaan.

4, Dengan kerja sama ini, perubaban pasar dan situasi
teknologi yang cepat dapat menurunkan risiko, mem-
perpendek siklus waktu, investasi yang lebih rendah,
dan membuat responsiveness yang lebih baik kepada
kebutuhan pelanggan. . '

Dikaitkan dengan upaya penguasaan teknologi infor-
masi, Wayne P. Yetter, prcsi'dcn dan CEQ Astra Merck
menyatakan, “Kami membuat keputusan mengenai inves-
tasi teknologi didasarkan pada nilat kapabilitas bisnis me-
reka yang mungkin” (HBR September-October 1995).
Nilai kapabilitas bisnis investasi pada teknologi informasi
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" tentunya tidak terbatas pada nilat informasi itu saja, tetapi
juga mcnyangkut proscs penguasaannya. Nilai informasi
lebih menyangkut pada siapa yang menggunakan, kapan
digunakan, dan dalam situasi apa digunakan (Wartono
1996), sedangkan proscs penguasaan menyangkut dari-
mana tcknologi informasi diperolch dan untuk apa.

Scjalan dengan pendcekatan strategi baru di atas, ter-
dapat dua pendekatan utama dalam:proses penguasaan
tcknologi informasl, yaitu pendekatan stratejik (strategic
approach} dan pendckatan komoditas (commodiry ap-
proach). Pendckatan stratejik digunakan apabila opera-
sionalisasi tcknologi informasi memberikan keunggulan
stratejik bagi perusahaan, sedangkan pendckatan komo-
ditas digunakan apabila tcknologi informasi yang diingin-
kan tidak akan mampu membedakan perusahaan (dalam
pengertian mempunyai keunggulan) dengan kompetitor-
nya. Apabila operasionalisasi teknologt informasi tersebut
merupakan core stralegic service, maka perusahaan mena-
nganinya di dalam perusahaan, scdangkan apabila hal itu
mcrupakan suatu komoditas, yang mana supplier dapat
mcmberikan layanan yang lcbih baik dan harga yang lebih
murah dibandingkan departcmen tcknologi informasi per-
usahaan, maka perusahaan meng-oursource-nya (Lacity
dkk. 1995). - '

Namun, untuk mendapatkan fieksibilitas dan kontrol
yang maksimal dalam keputusan oufsourcing, muncul
pendekatan ketiga yang disebul pendekatan selektif (se-
lective approach) (Lacity dkk. 1995). Pcndekatan ini
muncul dari kenyataan, bahwa flcksibilitas diperlukan
karcna adakalanya bebcrz{pajenis sistem teknologi infor-
masi merupakan suatu komoditas, tetapi masih terlalu kri-
tis untuk discrahkan kepada pihak luar (outsource). Tetapi
schahknya, tidak sclalu aktivitas teknologi informasi yang
merupakan business-critical harus dipehhara (ditangani)

“olch perusahaan sendiri. Dengan mempertimbangkan kon-
dist di atas, manajemen akan mengarahkan keputusan pa-
da clcktivitas maksimalisasi fleksibilitas dan kontrol atas
outsourcing teknologi informasi.

Adabeberapa pertanyaan yang dapat digunakan olch
manajer scbagal pcdoman bagaimana scharusnya memi-
lih pendckatan dalam memutuskan ouzsourcing atau tidak
(Lacity dkk. 1995), antara lain adalah:

o Apakah scsuatu sistem benar-benar strategis? Perta-
nyaan ini terkait dengan kenyataan bahwa sistem

yang dipcrimbangkan olch manajer sebagai sistem
strategis, kenyataannya tidak, dan scbaliknya,

o  Apakah kita yakin bahwa tecknologi informasi yang
kita perlukan tidak akan berubah? Pertanyaan ini
terkait dengan kenyataan bahwa dengan munculnya
tcknologi baru, kebutuhian tcknologi perusahaan pun
akan berubah.

e Jikasuatu sistem adalah suatu komoditas, dapatkah
dipecah-pecah? Pertanyaan ini berbubungan dengan
kenyataan bahwa banyak sistcm informasi merupa-
kan bagian bisnis yang tcrintegrasi. '

«  Dapatkah departemen teknologi informasi perusaha-
an menyediakan sistem i dengan lebih cfisien dari-
pada pihak luar? )

e  Apakah kita mémpunyni pengetahuan untuk meng-
outsource suatu teknologi yang tidak familicr? Per-
tanyaan int lerkait dengan kenyataan, kebanyakan
manajcr berpikir bahwa tak scorang pun dalam per-
usahaan mempunyai kcahlian cukup untuk menilaj
tcknologi baru, schingga mercka menyerahkannya
ke pihak luar.

e Bagaimana kita dapat mendesain kontrak yang me-

minimalisasikan risitko kita dan memaksimumkan

kontrol dan flcksibilitas kita? Untuk ini dibutuhkan
pengetahuan scgi yuridis dan keahlian mengenai
sistcm tcknologt baru.

e Siapa stal pcrusahaan yang kita butuhkan untuk
negosiasi kontrak yang kuat? Pertanyaan ini terkait
dcngan siapa-siapa yang scharusnya terlibat dalam
proscs ncgosiast kontrak,

e  Siapastaf pcrusahaan yang kita butuhkar untuk mec-
mastikan bahwa kita mendapatkan keuntungan dan
kontrak tcknologi informasi kita? g

e  Siapastaf pcrusahaan yang kita butuhkan yang me-
mungkinkan kita mengeksploitass perubahan?

Untuk lebih jelasnya, berkaitan dengan penjelasan
pertanyaan-pertanyaan ini, Jihat Lacity dkk. (1995).

FAKTOR-FAKTOR YANG
MENDORONG OUTSOQURCING
Outsourcing tcknologt informast bukan hanya sckedar

“flash in the pan” keiscngan manajemen, tetapt merupakan
pertanda transformast departemen teknologi informas:

ra
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tradisional dan menyediakan suatu pandangan pada
kemunculan struktur ckonomi informasi organisasional
{(McFarlan & Nolan 1995) Karenanya, outsonrcing me-
rupakan alat strategis bagi manajemen dalam upaya me-
nguasai teknologi informasi. Namun scbagaimana dije-
laskan di atas, outsourcing bukanlah satu-satunya strategl
terbaik. Meskipun dalam penggunaannya, strategi ini
bersifat kontinjen, karena dalam situasi tertentu akan tidak
tepat menggunakannya dan lebib tepat jika menggunakan
strategi yang lain. Dengan katalain, onrsourcing teknologi
informasi akan mempunyai manfaat strategis sebagai ke-
unggulannya dan sekaligus mengandung suatu risiko seba-
ga kekurangannya.

Secara rningkas, berdasarkan pendapat Quinn dan
Hilmer (1994) berkaitan dengan manfaac strategis dan
risiko dilakukannya oursourcing, beberapa manfaat our-
sourcing teknolagi informasi adalah:

e  Perusahaan lebih dapat menekan investasi modal
.- Jangka panjangnya, sclain investasi jangka pendek-
. nya, untuk penguasaan teknolog! informasi dan
sekaligus dapat meleverage kompetensi kuncinya
secara signifikan.
« Perusahaan juga dapat menckan beberapa jenis risiko
~ danmasalah-masalah manajemen yang tidak diingin-
kan berkaitan dengan upaya penguasaan teknolog
informasi,
e Outsourcing dapat menyediakan fleksibilitas bagi
perusahaan, lerutama berkaitan dengan pembelian
. teknologi baru yang umumnya berkembang dengan
cepal.
e Perusahazn tidak dibatasi hanya pada kapabilitas ino-
vatif dirinya, lebih dari itu dapat memanfaatkan tek-
nologi informasi yang dikembangkan oleh supplier.

Terdapatnya kekurangan strategi outsourcing tekno-
logi informasi terutama berkaitan dengan risiko yang
harus dihadapi oleh perusahaan, hal ini merupakan konse-
kuensi dari dilakukannya oursourcing i sendiri. Dalam
hal ini, masih berdasarkan pendapat Quinn dan Hilmer
(1994), risiko outsowrcing tersebut antara lain adalah
hilangnya critical skills, hilangnya cross-funcrional skiils,
dan hilangnya kontrol atas supplier dalam penguasaan
dan pemanfaatan teknologi informasi.

Berkaitan dengan pertumnbuhan outsourcing eknolo-
gt informasi, McFarlan dan Nolan (1995) mengungkapkan
adanya dua faklor yang mempengaruhi, yang melipuli:

1. Dukungan aliansi strategis. Nilai aliansi strategis
telah diakui secara luas, yang mana kckuatan yang
saling berhubungan akan mendasari pembuatan
aliansi tersebut. Dengan mempentimbangkan adanya
kesulitan untuk berkompeltisi secara simultan pada
scmua front, maka dengan aliansi sebuah perusahaan
akan dapat meleverage bagian kunci dari rantai nilai
dengan membawanya kepada partner yang kuat yang
akan melengkapi keahliannya. Dengan hu-bungan ini
akan'dapat dihasilkan suatu kerjasama yang bersifal
sincfgis, yang mana pihak-pihak yang beraliansi akan
benar-benar merasakan manfaatnya.

Perubahan lingkungan tecknologi informasi. Kom-
puter telah men)adi alat sentral dalam perkembangan
teknologi informast, dari tahun 1960-an dengan pe-

o

- manfaatannya yang masih sederhana hingga padata-
hun 1950-an pada era nerworking. Pada era 1990-an
ini perusahaan mengintegrasikan komputer internal
dan ekstemalnya, sehingga mereka dapat mengubah
struktur organisasinya menjadi lebih cfisien untuk
berkompetisi secara fleksibel dalam pasar global. '

Penggunaan suatu strategi dalam kondisi tertentu
bukanlah tanpa sebab, karena sekurang-kurangnya mana-
jemen pasti mempertimbangkan biaya dan manfaatnya,
sclain faktor-faktor krusial lainnya. Dari penclitian McFar-
lan dan Nolan (1995), ditemukan ada banyak faktor yang
menimbulkan kemungkinan dilakukannya outsourcing
teknologi informasi, hal ini mungkin berbeda antara satu
perusahaan dengan perusahaan lainnya. Faktor-faktor
tersebut antara lain adalah: '

¢ Perhatian manajer umum tentang biaya dan kua-
litas. Suatu studi mengenai efisiensi teknologi infor-
masi yang didanai oleh departemen teknologi infor-
masi dan dilakukan oleh suatu perusahaan konsultan,
bukanlah persoalan bisnis masa datang yang cukup
sederhana. Dengan outsourcing diharapkan efisiensi
tcknologi informasi dapat dipenuhi, dibandingkan
dengan apabila dilakukan sendiri olch perusahaan
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(sourcing). Walaupun kemudian muncul bértanyaan.
apakah owutsowrcer dapat sccara cepat memobilisasi
stafnya untuk merespon pengembangan pckerjaan
yang diperlukan untuk mengejar produk dan jasa ke

pasar yang berkembang [ebih cépat Kaléu outsour-

cer tidak dapat melakukannya, udak muslahll pcrusa—' :

haan akan kalak bersaing dcngan kompclxlomya
Tentunya hal ini merupakan kerugian bagt perusaha-
an, karena tidak sepadannya biaya yang dikcluarkan
dengan kualitas yang diharapkan.

Gangguan dalam kinerja teknologi informasi.
Kegagalan untuk memenuhi standar jasa dapat me-
maksa manajcmen untuk menemukan cara lain pen-
capaian reliabilitas informasi. Quisourcing merupa-
kan suatu cara untuk mcmpcrbaxkl kcgagalan yang
ditakukan olch dcpancmcn teknologi informasi per-
usahaan, schingga dapat memelihara daya kompcti-

e - et grigs wee s ety s

H ! Fhoou vty

.data yang dimiliki pada satu 5&ghﬁ yang_tersen-

tralisasi, yaitu dc.paucmcn tcknologi mformasx Out-,
sourcing, yang dxdorong olch manajcmcn scmor

menycdiakan penopang untuk mcnanggulangl Ja]an

buntu dalam proses scn[ralxsa51 *karcna hal itu tidak

sccara langsung d]pcrsamal\an dcnﬂan bcbcrapa
divisi atau stafl pcrusalnan NI !
Eliminasi gangguan internal. 'Ildak ada pcrsoalan
tentang bagaimana kecakapan'dan pcnycsualan “diry
manajemen teknologi informasi dan stafnya,’ lctap1
biasanya yang ada persoalan adalahvaniara ena’ user
sumber daya dan staf tcknologi informasi! Unluk xlu
outsourcing dlharapl\'m dapat mcngchmmasx pcr—
soalan tersebut.

Faktor-faktor lainnya. Bcrbagm pcmlcu (dmrcr)
tain muncul untuk oulmmc:ng dalam snuas: yang
spesifik, yang sangat munnkm bcrbcda anlara pcrusa—

“tifnya. ) haan yang satu dcnaan yang ]am o

¢ Kuatnya tckanan supplier. Kelayakan yang tinggi L o o
dari outsourcing yang d_lkomb'masﬂfan dengan ke- SIMPULAN: o .
kuatan salesforces yang agresif dari supplier, me-

. ~ Agar mampu mencapai kcunggulan kompetitif, Suatu
mungkinkan manajer umum perusahaan memaksa- p P £E p

pcrusahaan hatus menguasai dan memanfaatkan alal :

kan alasan untuk cutsource.
SUﬂnglS manajemen, yaitu lcl\nologn mformam Tcknologl

s Menyederhanakan agenda mana_]cmen umum. LT T et
informasi tclah mampu mengubah’ pcla pcrsamgan “antar-
Suatu perusahaan di bawah tckanan biaya atau per- :

. dak melil knologi inf  sebapai pcrusahaan yang scbelumnya masih bersifatlokal kemu:
ain a no rm a
saingan. U mcdl 1at ek Og;ms N ast sehapar dian berkembang mcnjadi global, :meskipun teknologi
core compeience, apat menemu an bahwa ""“?‘”‘ informasi telah sedemikian mcmpcngamhx struktur dan
cing adalah cara mendelegasikan time-consuming,

. proscs kerja perusahaan, ' S
masalah yang kacau (uessy problems) schingga da-
pat memfokuskan waktu dan encrgi manajemen yang
langka pada djfereniiator yang lain.
o  [Faktor-faktor keuangan. Beberapa persoalan ke-
uangan dapal menjadikan suatu perusahaan meng-

Walaupun telah banyak yang}ncfasakaﬁ'dan méne—
akui peran dan man{aat tanologl informasi dalam menca-
pai keunggulan kompetitif perusahaan, masih ada yang
belum yakin akan manfaat berinvestasi dalam.écknologx
informasi ini. Hal demikian terutama bagi pcruSa}1aanjixsa
yang terkait dengan wuneasiur ab!enya manfaat mknoloay
informasi scbagaimana dmnﬂl\apkan olch Qumn dan Bzuly '
(1995). _ SRR

Berkaitan dengan hubungan antara teknologi infor-
mast dan perubahan strategi perusahaan, khususnya me-
ngenai strategi pengendalian perusahaan dan cara peng-
ambilan keputusan, berdasarkan hasil studi Mﬁlonc (1997)
terdapat tiga tahapan. Ketiga tahapan mchpuu mdcpen-
dent-decentralized decision makers, centralized decision
makers, dan connecied-decentralized dec:;ton makers.

outsource teknologi informasinya. Salah satu faktor
int adalah kesempatan untuk.mencairkan aktiva
tcknologi infonmasi perusahaan yang tak berwujud,
-kemudian memperkuat .ncraca perusahaan dan
menghindari aliran investasi mbda] yang sporadis
di masa mendatang.

e DBudaya pcrusalman Nilai- mh: perusahaan dapat
mcmbuat scsuatu sangat keras bagi manajer untuk
meclakukan hal yang benar. Misalnya, suatu perusaha-

" an bermaksud mcngkonsolida-sikan beberapa pusat
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Strategi outsourcing merupakan suatu alternatifl
dalam upaya organisasi bisnis menguasai teknologi infor-
masi untuk mencapar keunggulan dalam persaingan.
Terdapat dua pendekatan utama dalam entsourcing tekno-
logi informasi, pertama adalah pendekatan stratejik, yang
digunakan apabila operasionalisasi teknologi informasi
memberikan keunggulan stratejik bagi perusahaan. Kedua
adalah pendekatan komoditas, yang digunakan apabila
teknologi informasi yang diinginkan tidak akan mampu
membedakan perusahaan dengan kompetitornya. Namun
dalam perkembangannya, berdasarkan hasil studi Lacity
dkk. (1995) terdapat saw lagi pendekatan yang disebut
pendekatan selektif. Pendekatan selek(f ini muncul ter-
utamaberdasarkan diperlukannya fleksibilitas dalam me-
nentukan sistem informasi yang seharusnya dan yang tidak
seharusnya dioussource untuk mencapai hasil yang opti-
mal. Adakalanya beberapa jenis teknologi informasi meru-
pakan suatu komoditas, tetapi masih terlalu kritis untuk
diserahkan kepada pthak luar. Tetapi sebaliknya, tidak se-
mua aktifitas ieknologi informasi yang merupakan busi-
ness-critical harus ditangani sendiri eleh departemen per-
usahaan. Bagaimana pun juga dalam hal im harus duingat,
bahwa selain ontsouscing teknologi informasi mempunyai
banyak nilai positif (bermanfaat), namun di sisi lain juga
mempunyai kekurangan-kekurangan tertentu berkaitan
dengan risikonya.

McFarlan dan Nolan (1995) mengungkapkan bahwa
ada dua faktor yang telah mempengaruhi pertumbuhan
outsourcing teknologi informasi, yaitu dukungan aliansi
strategis dan perubahan fingkungan teknologi informasi,
sedangkan mengenai faklor-faklor yang menyebabkan
dilakukannya cwrsourcing icknologi informasi, disebutkan
oleh McFarlan dan Nolan ada tujuh faktor, antara lain
yattu perhatian manajer umum terhadap biaya dan kua-
litas, serta menycderhanakan agenda manajemen umum,
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comprises two chapters devoted to the analysis of the behaviour of cost flows and the organ

management information system for recording and processing of cost information. any i
This is an area which overlaps with some aspects of financial accounting. An (iﬁqt;,
untlf:rstandtng of the cost imphcations of actions Is important for management organ:
decisions, but the system by which costs are ‘accounted for also affects the way in W
which results are reported in periodic financial statements. We look at the behaviour refere
and estimation of costs in Chapter 6 and cost-tecording systems in Chapter 7. the or;
The framework chapters in Part | provide a conceptual foundation and a set of phvsig\
principles for decision making which, together with the understanding of the and n.
—- behaviour of cost flows from Purt 20 0 then applicd 1o a number of areas of payme
management decisions in the third parnt of the book. Individual chapters consider comes
how accounting information can contribute to decisions in a number of specific revenu:
areas of management, including the level of output (Chapter §), pricing (Chapter loyalty
9). other operational factors (Chapter 10), the ailocation of limited resources availy}
(Chapters 11 and 12), long-term decisions on investment and the acquisition of satisfa:
capital assets (Chapters 13 und 14), and the use of budgets and variance analysis in purcha:

the planning and control of operations (Chapters 15-17).

1.4| The objectives and environments of organisations L

Our concern is with the role and design of (management) accounting systems within RN
organisations. An essential first step is to explore the nature of organisations and the
procedures which are used to control their progress and development. We should
stress at the outset thar accounting is but ene part of a highly complex decision-
making and control process in most organisations. An appreciation of its context and
limitations is an important prerequisite to the exploitation of its strengths,

Contributions
(efforts)

What is an organisation?

The answer to this question is not at all obvious! Take, for example, the case of
Marks and Spencer ple (although what we will say applies equally to many other
organisations, whether in the public or private sector of the economy and whether or
not they are profit oriented). When we talk of Marks and Spencer what do we have
in mind - its stores and fittings, admiristrative buildings, stock of merchandise.
fleet of vehicles, and so on? Although these are part of the picture, there is almost
certainly more. What about the company's reputation and role as an employer, a
purchaser of goods, a borrower, a supplier of goods and — more recently — of
financial services, and as an investment vehicle for individual and institutional
sharcholders? All these aspects of the company's activities depend on people and on
the nature of their relationships with each other under the umbrella provided by the Figure 1.1
activities of Marks and Spencer, ‘
This perception suggests that an organisation might be viewed as a group of
participants, cach of whom makes efforts (contrihutions) on behalf of the " Financia

Inducements
{rewards)

8 BASIC FRAMEWORK
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organisation and in return receives rewards (inducements). The basic criterion for
any individua! continuing to panticipate in the organisation is that his or her rewards
(inducements) should exceed his or her efforts (contributions). This view of an
organisation as an inducement—contribution process is shown in Figure 1.1,

We might illustrate the meaning of some of the boxes in Figure 1.1 by
reference to Marks and Spencer. Managers, for example, make contributions to
the organisation which are generallv non-financial. They contribute mental and
physical effort, creativity and other skills. In retum thev receive both financial
and non-financial rewards. The financial rewards will usually include salary
payments and bonuses. Non-financial rewards might involve the pleasure that
comes fram job satisfaction, status and power. Customers contribute financial
revenues when they purchase goods from the company. They may also contribute
loyalty by preferring to shop at Marks and Spencer even when similar goods are
available at a similar or lower price elsewhere. In return, they enjoy the
satisfaction which comes from wearing or using the goods which have been
purchased,

rT Bl
Locai and Total =
national the
government Managers Shareholders Customers Employees |organisation
. |tegitimacy] Skills Reputation | Revenue |Mental and|| Sum of
5 _|Ground Attitudes | Funds Lovyalty physical system !
S Zrules Mental and effort inputs
2 2| Subsidies | physical Loyalty
T effort
o] Lo
o Creativity
-
% T ﬁﬂ//’/ % g
Transformation process
/ contributions to inducements /
7 11
I A
" Taxes Salary Dividends | Physical Wages Sum of
€ = |Donations | Power Capital and Job system
‘EE Conformity! Status growth psychic satisfaction|| cutputs |
2 g Job Status benefits
82 satisfaction| Security
c
P

— :

Figure 1.1 Organisation as inducement-contribution process” (based on AM.
Tinker and E.A. Lowe, 'A rationale for corporate social reporting’,
Journal of Business Finance and Accounting, Spring 1980).

[ ] N . . . . .
Financial items are in italics.
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The shaded area in the middle of Figure 1.1 represents the transformation
process, where the contributions from the various participants (the system inputs) are
combined together to provide the system outpuis which are then used to ‘pay’
rewards to the various groups of participants.

Several interesting conclusions emerge from analysing the nawre of an
organisation in this way:

1. All contributions (inputs) are combined and ‘transformed’ to provide the total
inducements (outputs) to be distributed to participants. A contribution change by
onc group may affect the inducements which can be offered to another. For
example, the withdrawal of subsidies by local or national government may
affect the wages or other employment prospects of employees.

2. The allocation of total inducements between participants must be such that each
participant (or possibly each group of participants) receives inducements which
are at least equal to the contributions provided.

3. Contributions and inducements may be either tinancial or non-financial.

4. The efforts which participants are willing 1o make will be influenced by the
rewards they expect. However, their expectanons will be conditioned in part by
what has actually happened in the past, Thus, the inducements of one period will
influence, to some extent, the contributions of the next period.

5. The managers of organisations have a duat role, First, they must satisfy their
own expectations and ensure that their rewards are at least as great as their
contributions. Second, they must keep all the other participant groups happy in
order to maintain the viability of the organisation. Their ability to achieve the
first objective will depend in part on their success in achieving the second!
Maintaining the viability of the organisation will involve managers in
identifying the minimum inducements requised by each participant, in ensuring
that sufficient total inducements are available 1o meet the needs of each
participant and in ensuring that all participants do receive inducements greater
than their contributions.

The task of management

The dual role of management, explained above, is more easily described than
accomplished. An organisation is not a self-contained, isolated entity - it has to
operate in an environment which constrains its behaviour.

First, the "technology’ avatlable in the environment affects the abilitv of the
organisation to transtorm total contributions into total inducements. New equipment
and machinery will affect its production process. New marketing and selling
techniques will affect the way in which and the success with which it markets and
sells its products. New computer developments will affect its administrative
procedures. These and other changes in available "technology® complicate the task of
management.

10 BASIC FRAMEWORK
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CHAPTER

DOCUMENTING ACCOUNTING
INFORMATION SYSTEMS

13.1 INTRODUCTION

This chapter focuses on getting to know the workings of an accounting information system
(AIS) and learning tools that can facilitate its documentation. We start by explaining what
information is, describing a system, and defining an information system. Then. an in-
formation system and its components are described in detail, including the various types
of information systems, such as management information systems (MIS) and accounting
information systems. Then, the roles played by the accounting information system within
an organization are explained.

Following the description of an accounting information system is a discussion of the
teols, such as flowcharts und data flow diagrams, used to analyze and document an
information system. Learning the use of such tools is crucial for those charged with the
documentation of accounting procedures. Such documentation techniques allow account-
ants to understand, evaluate, design, and document accounting procedures,

13.2 WHAT IS INFORMATION?

Information is knowledge communicated or received concerning a particular fact or
circumstance (4 person, place, or thing). Information and data are not the same. Informa-
tion is data that has been processed or organized into output that is meaningful to those
receiving it. Data usually represent observations or measurements of events that can be of
importance to potential users as a result of further processing. It must be seen as the input
received by an information system for further processing, after which it converts into
information. In contrast to data, information is the processed output that is organized,
meaningful, and useful to the person who receives it.
The desirable characteristics of information include:

* Reliability

® Relevance

® Timeliness

¢ Completeness
Understandability
Verifiability

-
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