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Abstract

This paper examines the market. conditions under which firms would
choose a more flexible production technology with respect. to product de-
sign. We use a two-stage game in which firms choose between flexible
and less flexible production technologies in the first stage and subsequently
choose output. We find conditions under which firms choose the flexible
production option purely for strategic reasons, foresaking profits. In other
words, the production technology game can be a Prisoner's Dilemma. Con-
sumers, on the other hand, always benefit from the introduction of flexible
production technologies. We derive the conditions under which the result-
ing equilibria are efficient.



1 Introduction

Hundreds of large manufacturing firms have faced the decision of whether or
not to invest into what is known as flexible manufacturing systems (FMS).
Examples of implementations of these new systems abound in the auto-
mobile, machine tool, aerospace, heavy machinery, electronics and military
equipment industries. The decision process of whether to adopt an FMS has
widespread implications for industry structure (see Mills and Schumann,
1985), international competitiveness, and labour markets. The highly com-
petitive Japanese have the largest number of FMS implementations (see
Economic Commission for Europe, 1986).

We focus on the choice between two types of production technologies,
an FMS, and a less flexible technology referred to as dedicated equipment
(DE). Because the new flexible systems are capable of being reprogrammed
quickly, thQ potential scope of products manufactured by these systems is
much greater than that of the dedicated machines (see Jaikumar, 1986).
The cost of the equipment including the computer that controls an FMS,
however, is often greater than that of dedicated systems.

Most of the current literature examines flexibility with respect to changes
in scale. Stigler (1939) described flexibility as the attribute of cost curves
that determines how responsive output decisions are to price fluctuations.
In other words, flexibility is obtained by the ability to transfer the input
factors from the fixed to the variable category. Marschak and Nelson (1962)
argue that Stigler's concept of flexibility is one that varies inversely with
the slope of the marginal cost curve. Mills (1984), makes use of this con-
cept and proves that with an increase in the variance in demand firms
will choose to increase the level of flexibility. Vives (1986) shows that in
equilibrium, when firms switch from an inflexible to a flexible technology,
the price ranges from the Cournot price to the Bertrand price. The choice
between flexible or inflexible technologies has also been analyzed by Ku-
latilaka and Marks (1988). They define production flexibility as the ability
to shift between labor-intensive and capital-intensive technologies. The
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type of flexibility considered here, however, is the ability to shift between
different products, i.e. flexibility with respect to scope.

This paper analyzes the strategic implications of production technology
choice in a game theoretic setting. We model this choice by having two
firms simultaneously commit to a production technology in the first phase
of the game. There are two differentiated products, each characterized by a
linear demand function, with a positive cross-price effect. If a firm chooses
to invest in the FMS technology, it can produce both products, whereas
a DE technology limits the production possibility to only one of the two
products. Given a set of technologies chosen by the firms in the first phase,
a second phase of Cournot quantity competition in each of the product
markets completes the model. We seek a subgame-perfect equilibrium in
such a game.

The main goal of our analysis is to gain insight into which basic market.
forces drive certain industries into adopting FMS technologies. In other
words, we are interested in the determinants of the technology choice. In
particular, we analyze the impact of market fundamentals such as consumer
perception:,, fixed costs of production, and market profitability on the re-
sulting equilibrium outcome. We find that when consumers perceive the
markets for different products being more related, the industry is driven to
adopt FMS. Furthermore, as the markets become more profitable and as
the distinction between the fixed costs of the two technologies diminishes,
there is increased incentive to adopt FMS.

The second contribution of the paper concerns the welfare implications
of our model. In general, we find that the same market forces that would
push firms towards adoption of FMS will tend to ensure that total welfare is
maximized as well. Under certain circumstances producers find themselves
in a Prisoner's Dilemma, i.e. they would all invest into FMS purely for
strategic reasons, resulting in a reduction in profits. Under these conditions
the introduction of new flexible technologies for strategic purposes yields a
transfer of welfare from producers to consumers.

The paper is organized as follows. In §2 we discuss the specifications
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of the general model and the assinuptiens incorporated therein. Section 3
presents the solutions of the game and interpretes the results. The welfare
implications of the game are then analyzed in §4. In §5 we summarize the
results of the study.
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2 Specification of tie Model

We model the the technology-quantity choice as a two-stage sequential
duopoly game of complete information. In the first stage, firms simul-
taneously choose between a flexible production technology (denoted FMS)
and a more inflexible product dedicated technology (denoted DE). In the
second stage a Cournot game in quantities is played. Two markets exist,
one for product A, and one for product B. The flexible manufacturing tech-
nology allows a firm to participate in both markets (i.e. the equipment is
capable of producing both product A and product B) whereas the inflexible
technology limits the firm to producing either product A or B.

We characterize the demand in the two markets in the following sym-
metric way:

PA = _	 + Ace

and
pB a _ /Ns AQA

where
PA , PB -= the prices for products A, and B, respectively
QA ,QB = the total quantities for products A, and B, respectively
A a measure of cross price effect of demand.

We assume that markets are symmetric in order to avoid any fortuitous
differences in demand conditions and also to simplify the solution. We
interpret the above parameter A as a measure of consumer perceptions - to
what degree they distinguish between the product characteristics of A and
B other than price. We assume that the two products are gross substitutes
and that the own price effect dominates the cross price effect, i.e. that
3 > AandA>0.
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The second stage payoff functions are them

PA QA + pB Qrj Fk - C(qi; +

where
- i denotes the firm (i=1 or 2)

- j denotes the state of the industry in terms of production technologies.
j=1 when both firms invest in FMS referred to as (FMS, FMS), j=2 when
firm 1 invests in FMS and firm 2 in DE denoted, (FMS,DE), j=3 when firm
1 invests in DE and firm 2 in FMS, (DE, FMS), and j=4 when both firms
invest in DE, (DE, DE)).

- iri,; is the payoff to firm i in the second stage Cournot game in the two
markets, given that the firms are in state j.

- CeQ it are the quantities chosen by firm i in state j for markets A, and
B, respectively. In order to capture the idea that the choice of DE limits
the firm to one of two markets, we set without loss of generality, Qf3 2 = 0
and Q 2B3 = 0 (i.e. firms with DE technology can serve only market A).
If both firms choose DE (j=4) then one firm will enter market A and the
other will enter market B (we set Q 1134 = (n4 = 0). This simplifies the
game without loss of generality because entering the same market in state
4 cannot be a Nash equilibrium.

- Fk = the fixed costs of the firm associated with the chosen technology k
(either FMS or DE). We let FFm s > FDE to keep the analysis nontrivial
and realistic2

- C = the marginal costs of the firm.

We have assumed in the above expression that the fixed costs and
marginal costs of firms using the same technology are equal. Hence we
have dispensed with any firm subscripts for F and C. We also assume that.
marginal costs are equal for both technologies. 3 In order to focus the anal-

'Alternatively Qi'1 2 or QZ 3 = 0 could have been set to zero and the following results
will still hold due to symmetry in the markets.

'The development costs of FMS are higher than that of DE (see, Jaikumar, 1986).
3 This assumption is motivated by empirical observation see, for example, the cases

referred to in, Boothroyd, (1982) and the Economic Commission for Europe (1986). In

B
t,3)
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ysis in terms of the three market characteristics defined below, we make the
following simplifying assumptions without loss of generality:

= 1,	 FDE = 1,

As a result, 7r1,1 	 72,1, 71. 1.4 = 724, 7r1,3	 7r2,2 , and 1r1,2	 7r2,3.

Since we wish to investigate which market forces influence the adoption
of FMS technologies and how they exert their influence we focus on three
market fundamentals. In addition to A, we define a measure of market prof-
itability by a = C+t where t (> 0) is our measure of industry profitability.
The third determinant of market outcome is a measure of the difference in
fixed costs between an FMS and a DE technology. We set FEm s = 1 + s,
where s 0) is the difference in fixed costs between the two technolo-
gies. As a result, our solutions are in terms of industry profitability (t), the
differences in fixed costs (s), and the consumer perception parameter (A).

In the first stage of the game the firms simultaneously choose the pro-
duction technology. This stage of the game is illustrated in Figure 1.

general the marginal cost differences are small when the production lot sizes and the
product varir ty for the production system are in the middle to high range.
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Firm 2

Firm 1

FMS DE

FMS 1r11, 721 .712,1r22

DE '713, 723 71-141 724

Figure 1	 The Production Technology Game

In Figure 1 r i; is the payoff to firm i from the second stage Cournot
game in the two markets, given that the firms are in state j. If a firm
is indifferent between technologies then it will choose FMS (a tiebreaking
rule).

We choose not to analyze issues involving entry deterrence in this paper.
We do so not because this is an unimportant or irrelevant issue, but because
entry deterrence with FMS is a complex phenomenon, separate from the
analysis of this paper. We therefore assume that it is always profitable to
enter. In the language of Bain (1956), we assume "easy entry".
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3 Characterization of the Equilibria

The equilibrium concept we use for the game in Figure 1 is subgame per-
fection (see Selten, 1975), denoted SPE. In our analysis we will concentrate
on three possible equilibria. First, (FMS, FMS) in which both firms choose
flexible production technologies and enter both markets. Second (DE, DE)
where both firms choose not to invest in flexible technologies and conse-
quently eni er seperate markets. Third, the "mixed" case, where one firm
chooses a flexible technology and the other firm does not. For each equi-
librium we first solve the second stage Cournot quantity game for the two
markets A and B. The solutions to this second-stage are then substituted
into the payoff functions to give us our for all possible states (j) of the
first stage production technology game.

3.1 The (FMS, FMS) Equilibrium

From Figure 1 we see that (FMS, FMS) is an equilibrium when

-,T21 — 9r2 2	 0	 and> O.7r i -

For the model outlined in the previous section we can write (1) as:

1 02-1-At2-9s-1-9As 
) > 0.9 \	 1—A

From the above condition one can see that strategic incentives move
the market to adopt FMS when A and t are high and when s is low. One
can interpret a high A as the situation in which the two products are per-
ceived by consumers as being close substitutes. When this is the case any
firm choosing DE automatically locks themselves out of almost half of the
market, hence the natural tendency to invest in a FMS. A high t reflects a

(1)

(2)
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high industry profitability, encouraging more active participation in both
markets. A high s is indicative of the fixed costs of the FMS being much
greater than the fixed costs of the DE (FFMS FDE). This would lead to
the result that firms are discouraged from investing in FMS.

3.2 The (DE, DE) Equilibrium

Similarly, the conditions for (DE, DE) to be an equilibrium for the game
in Figure 1 are:

(3) 7123 	 71 24 < 0 , and	 - 7:2

These conditions imply that

1 '10-1-5t2A3-7A2t2+4t2A-180A2s+288As+36A3s-144s)
(4) 36( (1—A)(A-2)2

As one would expect, these conditions yield market A's, t's, and s's that
lie at oppo:ite ends of their respective ranges from the conditions for (FMS,
FMS). Consequently, for low A's, low t's, and high s's (DE, DE) will be the
resulting SPE.

3.3 Mixed Equilibria (FMS, DE) or, (DE, FMS)

Finally, (FMS, DE) is an equilibrium when

(5) 71-2 1 — -'r;2 < 0, and	 .71 2 — 714	0,

and (DE, FMS) is an equilibrium when

<0.
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(6) 713 —	 < 0, and rr23* — rt'4 � O.

Both the condition sets (5) and (6) imply that

1 ( t2 At' — 9s + 9As 
) <0

	9 	 1 — A

and

1 161 2 4 5t2A3	 7A 2 .2t + 4t 2 A — 180A 2 s + 2881s + 36A 3 s — 144s
)  O.

36 (	(1 — A)(A — 2)2

These equilibria would result from our market fundamentals being in
a region between conditions (2) and (4). This gives us the intuitive result
that asymmetric equilibria are likely to occur when the relative values of
A and t arc high enough and .9 relatively low enough to support only one
firm switching to FMS.

The three regions in A, t parameter space, where the above conditions
for equilibria hold, are shown in Figure 2 for a value of s = 100.

Figure 2 here

The line seperating the (FMS, FMS) equilibria from the mixed equilib-
ria is given by (2). Since (2) is increasing in A and t, it follows that. all
parameter configurations to the right and above (2) represent (FMS, FMS)
equilibria. Similarly, the regions for (DE, DE) and mixed equilibria are
seperated by (4). Since the function (4) is decreasing in A and t it follows
that (DE, DE) is the equilibrium for all parameter configurations below
and to the left. Consequently, all mixed equilibria are between (2) and (4).
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(DE, DE)
(A -2)2

Equilibrium 

(FMS, FMS)

CS;(A, t, s)

4t 2 
9(A-1)2

MIXED (j=2 or 3) 25t2+A2t2-8At2
72(A-1)2

4 Welfare Implications

Due to the linear demand functions, the consumer surplus in both markets
for a given technology state j is given by:

CS = 1 (( (24. )2 (Q1.3*)2)I	 2	 3	 3

where
C14` CIP• = the total equilibrium quantities supplied of products A and B,3	 3

respectively.

Table 1 gives the expressions in A, t,s for consumer surplus in each of
the equilibrium states.

Table 1 Consumers Surplus
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Proposition 1 Consumer surplus is highest in an (FMS, FMS) equilib-
rium and lowest in an (DE, DE) equilibrium.

Proof:

All the consumer surplus expressions given in Table 1 are increasing in
A and t. For CSI and CS4 the derivatives are trivial. The derivative with
respect to A for the consumers surplus in the mixed equilibria is:

OCSMIXED	 t 2 (A — 7) 
8A	 12(\ — 1)3

which is also positive. Since (FMS,FMS) is an equilibrium for high A's and
is we need only to show that CS I is highest when (2) is an equality (the
lower bounds of A and t obtaining an (FMS, FMS)). To obtain a complete
ranking we show that CS 4 is less than CSMIXED when (4) is an equality.

From Table 1 we can derive:

12(7 — a 2 + 8.1)
C - CSMIXED

72(A — 1)2

t 2 (A + 1)(7 — 5A) 
CS I — CS4 =

9(A — 1) 2 (A — 2)2

and
t 2 (-11A 2 + 12A + 28 + A4 — 12A3)

SMIXED - CS4 - 72(A — 1) 2 (A — 2)2

All of the above expressions are > 0 for all A,t and s. Thus, CSI is
highest when (2) is an equality and CS 4 is lowest when (4) is an equality.

Q.E.D.

The above proposition shows that consumers benefit if A, t, and s are
changed such that FMS technologies are adopted. For example, if the
government subsidized FMS technologies, thereby reducing s, consumer
welfare increases if the subsidy leads to new introductions of FMS. The
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above proof is based on a comparison of consumer surplus over different
equilibria. However, one could also make the comparison over just second
stage equilibria. In other words, what technology choice would consumers
prefer for a given A, t, and s.

Corollary 1 Given any state of the market consumer surplus is highest
when firms utilize FMS and lowest when firms use DE.

Proof

As we have shown in the proof of Proposition 1 C > CSM1XED,
CSi > CS4 , and CSMIXED > CS4 for all A,t, and s.

Q.E.D.

This corollary shows that consumers benefit from FMS introductions
even if (DE, DE) is the equilibrium. For example, by simply eliminating
the DE option from the first stage of the game consumer welfare increases.

Next we analyze strategic incentives by examining the firms' payoffs for
each equilibrium. Table 2 provides the expressions for producer surplus for
A, t, s (i.e. the sum of the second stage equilibrium payoffs).
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Equilibrium P,52(A, t, s)

2(-2t2 -9As+9s--9A 4-9)
(FMS, FMS) 9(A-1)

--At2-17t2-36As+363-72A--72MIXED (j=2 or 3) 36(A-1)

(DE DE)(DE,
2(t+A-2)(t---A+2)

(A-2)2

Table 2 Producers Surplus

Proposition 2 There exists A,t, and s's such that both firms invest in
FMS for strategic reasons although it is suboptimal for them to do so. In
this situation the production technology game is a Prisoner's Dilemma.

Proof.

From the expressions in Table 2 we obtain:

2(At2—t2+2A2t2+9A3s-45A2s+72As-36s)
(7)	 PS4— PSI.—	 9(A-2)2(A-1)

When (7) > 0, and Condition (2) holds the production technology is a
Prisoners' Dilemma. Condition (2) holds when,

9s — t2
A = > 	

t 2 + 9s
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Substituting the lower bound A' for A into (7) we obtain,

8t 2 s(t 2 + 6s) 
PS4 - PS1 — 3(t 2 	3s)2

which is ) 0 for all t, s. Consequently, there always exists an area in
the parameter space where the production technology game is a Prisoners'
Dilemma.

Q.E.D.

Proposition 2 is illustrated in Figure 3 for a given t and s. Figure 3 shows
the average of the firms payoffs as a function of A for each of the equilibria.
A • is the lower bound of A which makes (FMS, FMS) the equilibrium (i.e.
where (2) = 0). A" is the point at which the equilibrium changes from
(DE, DE) to mixed (i.e. where (4) = 0). When A is between A • and A'
then (FMS, FMS) is the equilibrium but (DE, DE) would give the firms
a higher payoff. If market parameters are in this region the firms are in a
Prisoners' Dilemma.

The questions then arise as to whether and how firms can break the
Prisoner's Dilemma. Firms may be able to change A through advertising,
thereby differentiating their products and segmenting the market. If A is
reduced th payoff structure could be altered such that (DE, DE) becomes
the equilibrium, and the Prisoner's Dilemma is then broken. Alternatively,
there is an incentive to increase A since this would increase the payoffs to
the firms within the (FMS, FMS) equilibrium.

Whether or not it is optimal for firms to reduce A is not. clear. If
the costs of changing A were zero, firms would maximize their profits by
choosing FMS and making A 1. 4 If the costs of changing A were positive
then a firm engaged in a market where A was less than A" (as depicted in
Figure 3) would either reduce A to the point where the equilibrium would
change or would increase A to increase profits within the same equilibrium.

8PS
4 it can be shown that	 > 0 for all j—
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Equilibrium	 TS;(A,t, ․ )

2(4t2-2M2-9A2s+18As-9)2+18A-9s-9)
9(a-1)2

(FMS, FMS)

(59(2-A2g-40A/2 -72A2s+144As-144A2+288.A-72s-144)
72(A-1)2

Mixed

(DE, DE) (3t2-2)2+8A-8)
(A-2)2

Figure 3 here

We next turn to analyzing the production technology effects on the total
surplus. The total surplus in both markets for a given technology state j is
given by:

1
= a (Q 11-* + (4. ) –" 4.	 (QB*)2) + 2 ACe•QB'

•
2" Q 12

Table 3 gives the expressions in A, t, s for total surplus in each of the equi-
librium states.

Table 3 Total Surplus
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Proposition 3 (FMS, FMS) is the efficient market outcome when A, and
t, are high and s is low.

Proof.

For (FMS, FMS) to be efficient we must show that TS1 is greater than
either TSMIXED or TS4 . From Table 3 we can obtain:

TS1 TSMIXED =	 72(A-1)2

and

(9) T.S1—TS4=

—3A 2 t 2 6At2 5t2 4t2 A 3 — 18A 4 s 108A3 s — 234A 2 216As — 72s
9(A — 1) 2 (A — 2)2

both of which are > 0 when A and t are high and s is low. The same
conditions will make (2) > 0. Consequently, under these conditions, (FMS,
FMS) is the efficient equilibrium.

Q.E.D.

That (VMS, FMS) is efficient under the conditions specified, is illus-
trated in Figure 4. Figure 4 is analagous to Figure 3 except that we plot
total surplus along the vertical axis. Also A is the lower bound A that satis-
fies both (S) > 0 and (9) > 0 that is, for all A > A (FMS, FMS) is efficient.
Since A < A* for the case illustrated in Figure 4 we have efficient equilibria
of the (FMS, FMS) type. It can be shown (since (2) does not imply (8)> 0
and (9)> 0 for all A, t, .․ ) that equilibria resulting in firms adopting flexible
technologies are not necessarily efficient.

(8)
5t2+8At2-72A2s.-0144As-72s+A2t2

Figure 4 Here
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5 Conclusions

We have gained three main insights through the analysis of the model. The
first is that we have determined conditions under which each of the states
would constitute a subgame perfect equilibrium. We found the intuitive re-
sult that with a lower difference in fixed costs between the flexible and the
inflexible technologies, FMS investments are encouraged. We also found
that firms are encouraged to become more flexible with a higher indus-
try profitability and a higher consumer perception of the products being
substitutes.

Our second finding was that consumers are always better off with the
introduction of the new flexible production technologies. It was shown
that consumer surplus was higher in the (FMS, FMS) equilibrium than
in the mixed equilibrium and higher in the mixed equilibirum than in the
(DE, DE) equilibrium. Furthermore, it was shown that consumer surplus
increases under all market configurations when the DE option is eliminated.

Thirdly, we found that there exist market conditions in which firms are
in a Prisoner's Dilemma game. That is firms may be investing in FMS for
purely strategic reasons, foresaking some profit.

In conclusion, we specify three conditions under which a society would
benefit as a whole from the introduction of new flexible production tech-
nologies (i.e. when (FMS, FMS) is the efficient equilibrium). These are
when:

1. industry profitability is high,

2. differences between the fixed costs of the two technologies is low, and

3. consumers perceive the products in related markets as highly substi-
tutable.

18



Consequently, government bodies should consider following the lead of
Japan, Sweden, and West Germany in subsidizing research and develop-
ment of flexible manufacturing systems in markets which satisfy the above
description.

19



References
[1] Bain, J., Barriers to New Competition, Cambridge, Mass.: Har-

vard University Press, 1956.

[2] Boothroyd, G., "Economics of Assembly Systems", Journal of
Manufacturing Systems, Vol. 1, No. 1, 1982, pp.111-127.

[3] Economic Commision for Europe, "Recent Trends in Flexible
Manufacturing", United Nations, Itew York, 1986.

[4] Jaikumar, R., "Postindustrial manufacturing", Harvard Business
Review, Nov-Dec, 1986, pp. 69-76.

[5] Kulatilaka, N., and Marks, S., "The Strategic Value of Flexibil-
ity: Reducing the Ability to Compromise", American Economic
Review, Vol. 78, No. 3, June 1988, pp. 574-580.

[6] Mills, D.E.,"Demand Fluctuations and Endogenous Firm Flexi-
bility", The Journal of Industrial Economics Vol XXXII', No.l,
September, 1984, pp.55-71.

[7] Mills, D.E., and L. Schumann, "Industry Structure with De-
mand Fluctuations", American Economic Review, Vol. 75, No.
4, September 1985, pp. 758-767.

[8] Selten, R., "Re-examination of the Perfectness Concept for Equi-
librium Points in Extensive Games", International Journal of
Game Theory, Vol. 4, 1975, pp. 25-55.

[9] itigler, G., "Production and Distribution in the Short-Run",
Journal of Political Economy, 1939, pp.305-327.

[10] Vives, X., "Commitment, Flexibility and Market Outcomes", In-
l ernational Journal of Industrial Organization, Vol. 4, No. 2.
1986, pp. 217-229.

20



(FMS,FMS)

t
(4)

The Parameter Regions of the Equilibria (S=100)

30

(DF,DE)

FIGURE 2

0

21



PS •

Average Firms' Payoffs (S=100, t=20)

500

PS4

AY.

1

FIGURE3

xl1

22



Total Surplus (S=100, t=20)

1000

	TS' 	

	

MIXED 	

TS4

TS J

x

F IGURE 4

23



86/26 Barry EICHENGREEN
and Charles VYPLOSZ

86/27 Karel COOL
and Ingemar DIERICKX

"The economic consequences of the Franc
Poincare", September 1986.

"Negative risk-return relationships in
business strategy: paradox or truism?",
October 1986.

86/28 Manfred KETS DE
	

"Interpreting organizational texts.
VRIES and Danny MILLER

86/29 Manfred KETS DE VRIES "Why follow the leader?".

86/30 Manfred KETS DE VRIES "The succession game: the real story.

86/31 Arnoud DE MEYER
	

"Flexibility: the next competitive battle",
October 1986.

INSEAD VORKING PAPERS SERIES

"The R L D/Production interface".

"Subjective estimation in integrating
communication budget and allocation
decisions: a case study", January 1986.

"Sponsorship and the diffusion of
organizational innovation: a preliminary view".

"Confidence intervals: an empirical
investigation for the series in the M-
Competition" .

"A note on the reduction of the vorkveek",
July 1985.

"The real exchange rate and the fiscal
aspects of a natural resource discovery",
Revised version: February 1986.

"Judgmental biases in sales forecasting",
February 1986.

"Forecasting political risks for
international operations", Second Draft:
March 3, 1986.

"Conceptualizing the strategic process in
diversified firms: the role and nature of the
corporate influence process", February 1986.

"Analysing the issues concerning
technological de-maturity".

"From "Lydiametry" to "Pinkhamization":
■isspecifying advertising dynamics rarely
affects profitability".

"The economics of retail firms", Revised
April 1986.

"Spatial competition 4 le Cournot".

"Coaperalson internationals des merges brutes
du commerce", June 1985.

"Rov the managerial attitudes of firms with
FMS differ fros other manufacturing firms:
survey results". June 1986.

86/16 R. Espen EOM and
Hervig M. LANGOHR

86/17	 David B. JEMISON

86/18 James TEBOUL
and V. MALLERET

86/19 Rob R. VEIT2

86/20 Albert CORHAY,
Gabriel HAVAVINI
and Pierre A. MICHEL

86/21	 Albert CORHAY,
Gabriel A. HAVAVINI
and Pierre A. MICHEL

86/23 Arnoud DE MEYER

86/24 David GAUTSCHI
and Vithala R. RAO

86/25 H. Peter GRAY
and Ingo VALTER

86/31 Arnoud DE MEYER,
Jinichiro NAKANE,
Jeffrey C. MILLER
and Kasra FERDOVS

86/32 Karel COOL
and Dan SCHENDEL

"Las primes des offres publlques. la note
Winformetion et le march4 des transferts de
contrdle des sociAt4s".

"Strategic capability transfer in acquisition
integration", May 1986.

"Towards an operational definition of
services", 1986.

"Nostradamus: a knowledge-based forecasting
advisor".

"The pricing of equity on the London stock
exchange: seasonality and size premium",
June 1986.

"Risk-premla seasonality in U.S. end European
equity markets", February 1986.

"An exploratory study on the integration of
information systems in manufacturing",
July 1986.

"A methodology for specification and
aggregation in product commmpt testing",
July 1986.

"Protection", August 1986.

"Flexibility: the next competitive battle",
Revised Version: March 1987

Performance differences among strategic group
members", October 1986.

1986

86/01 Arnoud DE MEYER

86/02 Philippe A. NAERT
Marcel WEVERBERGH
and Guido VERSVIJVEL

86/03 Michael BRIMM

86/04 Spyros MAKRIDAKIS
and Michelle HIBON

86/05 Charles A. VYPLOSZ

86/06 Francesco CIAVAllI,
Jeff R. SHEEN and
Charles A. VYPLOSZ

86/07 Douglas L. MacLACHLAN
and Spyros MAKRIDAKIS

86/08 José de la TORRE and
David H. NECKAR

86/09 Philippe C. HASPESLAGH

86/10 R. MOENART,
Arnoud DR METER,
J. BARBE and
D. DESCHOOLMEESTER.

86/11	 Philippe A. NAERT
and Alain BULTEZ

86/12 Roger BETANCOURT
and David GAUTSCHI

86/13 S.P. ANDERSON
and Damien J. NEVEN

86/14 Charles WALDMAN

86/15 Mihkel TOMBAK and
Arnoud DE MEYER

86/22 Albert CORRAL 	 "Seasonality in the risk-return relationships
Gabriel A. HAVAVINI	 some international evidence", July 1986.
and Pierre A. MICHEL



86/33 Ernst BALTENSPERGER
	

"The role of public policy in insuring
	

87/06 Arun K. JAIN,	 "Customer loyalty as a construct in the
and Jean DERMINE
	

financial stability: a cross-country, 	 Christian PINSON and	 marketing of banking services", July 1986.
comparative perspective", August 1986, Revised

	
Naresh K. MALHOTRA

November 1986.

86/34 Philippe HASPESLAGH
and David JEMISON

86/35 Jean DERMINE

86/36 Albert CORHAY and
Gabriel HAWAVINI

86/37 David GAUTSCHI and
Roger BETANCOURT

86/38 Gabriel HAVAVINI

86/39 Gabriel HAWAWINI
Pierre MICHEL
and Albert CORHAY

86/40 Charles WYPLOSZ

86/41 Kasra FERDOWS
and Wickham SKINNER

86/42 Kasra PERDOWS
and Per LINDBERG

86/43 Damien NEVEN

86/44 Ingemar DIERICKX
Carmen MATUTES
and Damien NEVEN

1987

87/01 Manfred KETS DE VRIES

87/02 Claude VIALLET

87/03 David GAUTSCHI
and Vithala RAO

87/04 Sumantra GHOSHAL and
Christopher BARTLETT

87/05 Arnoud DE MEYER
and Kasra FERDOWS

"Acquisitions: myths and reality",
July 1986.

"Measuring the market value of a bank, a
primer", November 1986.

"Seasonality in the risk-return relationship:
some international evidence", July 1986.

"The evolution of retailing: a suggested
economic interpretation".

"Financial innovation and recent developments
in the French capital markets", Updated:
September 1986.

"The pricing of common stocks on the Brussels
stock exchange: a re-examination of the
evidence", November 1986.

"Capital flows liberalization and the EMS, a
French perspective", December 1986.

"Manufacturing in a new perspective",
July 1986.

"FMS as indicator of manufacturing strategy",
December 1986.

"On the existence of equilibrium in hotelling's
model", November 1986.

"Value added tax and competition",
December 1986.

"Prisoners of leadership".

"An empirical investigation of international
asset pricing", November 1986.

"A methodology for specification and
aggregation in product concept testing",
Revised Version: January 1987.

"Organizing for innovations: case of the
multinational corporation", February 1987.

"Managerial focal points in manufacturing
strategy", February 1987.

"Equity pricing and stock market anomalies",
February 1987.

"Leaders who can't manage", February 1987.

"Entrepreneurial activities of European MBAs",
March 1987.

"A cultural view of organizational change",
March 1987

"Forecasting and loss functions", March 1987.

"The Janus Bead: learning from the superior
and subordinate faces of the manager's job",
April 1987.

"Multinational corporations as differentiated
networks", April 1987.

"Product Standards and Competitive Strategy: An
Analysis of the Principles", May 1987.

"METAFORECASTING: WM of improving
Forecasting. Accuracy and Usefulness",
May 1987.

"Takeover attempts: what does the language tell

Us?, June 1987.

"Managers' cognitive maps for upward and
downward relationships", June 1987.

"Patents and the European biotechnology lags a
study of large European pharmaceutical firms",
June 1987.

"Why the EMS? Dynamic games and the equilibrium
policy regime, May 1987.

"A new approach to statistical forecasting",
June 1987.

"Strategy formulation: the impact of national
culture", Revised: July 1987.

"Conflicting ideologies: structural and
motivational consequences", August 1987.

"The demand for retail products and the
household production model: new views on
coaplementarity and substitutability".

87/07 Rolf BANZ and
Gabriel HAVAVINI

87/08 Manfred KETS DE VRIES

87/09 Lister VICKERY,
Mark PILKINGTON
and Paul READ

87/10 Andre LAURENT

87/11 Robert FILDES and
Spyros MAKRIDAKIS

87/12 Fernando BARTOLOME
and Andre LAURENT

87/13 Sumantra GHOSHAL
and Nitin NOHRIA

87/14 Landis GABEL

87/15 Spyros MAKRIDAKIS

87/16 Susan SCHNEIDER
and Roger DUNBAR

87/17 Andre LAURENT and
Fernando BARTOLOME

87/18 Reinhard ANGELMAR and
Christoph LIEBSCHER

87/19 David BEGG and
Charles WYPLOSZ

87/20 Spyros MAKRIDAKIS

87/21 Susan SCHNEIDER

87/22 Susan SCHNEIDER

87/23 Roger BETANCOURT
David GAUTSCHI



87/29 Susan SCHNEIDER and
Paul SHRIVASTAVA

"The internal and external careers: a
theoretical and cross-cultural perspective",
Spring 1987.

"The robustness of /IDS configurations in the
face of incomplete data", March 1987, Revised:
July 1987.

"Demand complementarities, household production
and retail assortments", July 1987.

"Is there a capital shortage in Europe?",
August 1987.

"Controlling the interest-rate risk of bonds:
an introduction to duration analysis and
immunization strategies", September 1987.

"Interpreting strategic behavior: basic
assumptions themes in organizations", September
1987

87/41 Gavriel HAVAWINI and
Claude VIALLET

87/42 Damien NEVEN and
Jacques-P. THISSE

87/43 Jean GABSZEWICZ and
Jacques-F. THISSE

87/44 Jonathan HAMILTON,
Jacques-F. THISSE
and Anita VESKAMP

87/45 Karel COOL,
David JEMISON and
Ingemar DIERICKX

87/46 Ingemar DIERICKX
and Karel COOL

"Seasonality, size premium and the relationship
between the risk and the return of French
common stocks", November 1987

"Combining horizontal and vertical
differentiation: the principle of max-min
differentiation", December 1987

"Location", December 1987

"Spatial discrimination: Bertrand vs. Cournot
in a model of location choice", December 1987

"Business strategy, :market structure and risk-
return relationships: a causal interpretation",
December 1987.

"Asset stock accumulation and sustainability
of competitive advantage", December 1987.

87/24	 C.B. DERR and
Andre LAURENT

87/25	 A. K. JAIN,
N. K. MALHOTRA and
Christian PINSON

87/26 Roger BETANCOURT
and David GAUTSCHI

87/27 Michael BURDA

87/28 Gabriel HAWAVINI

87/30 Jonathan HAMILTON
W. Bentley MACLEOD
and J. P. THISSE

"Spatial competition and the Core", August
1987. 1988

87/31 Martine OUINZII and
J. F. THISSE

87/32 Arnoud DE MEYER

87/33 Yves DOZ and
Amy SHUEN

87/34 Kasra FERDOWS and
Arnoud DE MEYER

87/35 P. J. LEDERER and
J. F. THISSE

87/36 Manfred KETS DE VRIES

87/37 Landis GABEL

87/38 Susan SCHNEIDER

87/39 Manfred KETS DE VRIES
1987

87/40 Carmen MATUTES and
Pierre REGIBEAU

"On the optimality of central places",
September 1987.

"German, French and British manufacturing
strategies less different than one thinks",
September 1987.

"A process framework for analyzing cooperation
between firms", September 1987.

"European manufacturers: the dangers of
complacency. Insights from the 1987 European
manufacturing futures survey, October 1987.

"Competitive location on networks under
discriminatory pricing", September 1987.

"Prisoners of leadership", Revised version
October 1987.

"Privatization: its motives and likely
consequences", October 1987.

"Strategy formulation: the impact of national
culture", October 1987.

"The dark side of CEO succession", November

"Product compatibility and the scope of entry",
November 1987

88/01 Michael LAWRENCE and
Spyros MAKRIDAKIS

88/02 Spyros MAKRIDAKIS

88/03 James TEBOUL

88/04 Susan SCHNEIDER

88/05 Charles WYPLOSZ

88/06 Reinhard ANGELMAR

88/07 Ingemar DIERICKX
and Karel COOL

88/08 Reinhard ANGELMAR
and Susan SCHNEIDER

88/09 Bernard SINCLAIR-
DESGAGN6

88/10 Bernard SINCLAIR-
DESCAGN6

88/11 Bernard SINCLAIR-
0880A084

"Factors affecting judgemental forecasts and
confidence intervals", January 1988.

"Predicting recessions and other turning
points", January 1988.

"De-industrialize service for quality", January
1988.

"National vs. corporate culture: implications
for human resource management", January 1988.

"The swinging dollar: is Europe out of step?",
January 1988.

"Les conflits dans les canaux de distribution",
January 1988.

"Competitive advantage: a resource based
perspective", January 1988.

"Issues in the study of organizational
cognition", February 1988.

"Price formation and product design through
bidding", February 1988.

"The robustness of some standard auction game
forms", February 1988.

"Viten fitationary strategies are equilibrium
bidding strategyt The single-ttoosing
property*, February 1988,



88/12 Spyros MAKRIDAKIS

88/14 Alain NOEL

88/15 Anil DEOLALIKAR and
Lars-Hendrik ROLLER

88/16 Gabriel HAWAWINI

88/17 Michael BURDA

88/18 Michael BURDA

88/19 M.J. LAWRENCE and
Spyros MAKRIDAKIS

88/20 Jean DERMINE,
Damien NEVEN and
J.P. THISSE

88/21 James TEBOUL

88/22 Lars-Hendrik ROLLER

88/23 Sjur Didrik PLAN
and Georges ZACCOUR

88/24 B. Espen ECKBO and
Hervig LANGOHR

88/25 Everette S. GARDNER
and Spyros MAKRIDAKIS

88/26 Sjur Didrik FLAM
and Georges ZACCOUR

88/27 Murugappa KRISHNAN
Lars-Hendrik ROLLER

88/28 Sumantra GHOSHAL and
C. A. BARTLETT

"Business firms and managers in the 21st
century", February 1988

"The interpretation of strategies: a study of
the impact of CEOs on the corporation",
March 1988.

"The production of and returns from industrial
innovation: en econometric analysis for a
developing country", December 1987.

"Market efficiency and equity pricing:
international evidence and implications for
global investing", March 1988.

"Monopolistic competition, costs of adjustment
and the behavior of European employment",
September 1987.

"Reflections on "Wait Unemployment" in
Europe*, November 1987, revised February 1988,

"Individual bias in judgements of confidence",
March 1988.

"Portfolio selection by mutual funds, an
equilibrium model", March 1988.

"De-industrialize service for quality",
March 1988 (88/03 Revised).

"Proper Quadratic Functions with an Application
to AT&T", May 1987 (Revised March 1988).

"Equilibres de Nash-Cournot dans le march,
europeen du gaz: un cas ou les solutions en
boucle ouverte et en feedback coincident",
Mars 1988

"Information disclosure, means of payment, and
takeover premia. Public and Private tender
offers in France", July 1985, Sixth revision,
April 1988.

"The future of forecasting", April 1988.

"Semi-competitive Cournot equilibrium in
multistage oligopolies", April 1988.

"Entry game with resalable capacity",
April 1988.

"The multinational corporation as a network:
perspectives from interorganizational theory",
t v

88/29 Naresh K. MALHOTRA,
Christian PINSON and
Arun K. JAIN

88/30 Catherine C. ECKEL
and Theo VERMAELEN

88/31 Sumantra GHOSHAL and
Christopher BARTLETT

88/32 Kasra FERDOWS and
David SACKRIDER

88/33 Mihkel M. TOMBAK

88/34 Mihkel	 TOMBAK

88/35 Mihkel M. TOMBAK

88/36 Vikas TIBREVALA and
Bruce BUCHANAN

88/37 Murugappa KRISHNAN
Lars-Hendrik ROLLER

88/38 Manfred KETS DE VRIES

88/39 Manfred KETS DE VRIES

88/40 Josef LAKONISHOK and
Theo VERMAELEN

88/41 Charles VYPLOSZ

88/42 Paul EVANS

88/43 B. SINCLAIR-DESCACNE

88/44 Essam MAHMOUD and
Spyros MAKRIDAKIS

88/45 Robert KORAJCZYK
and Claude VIALLET

88/46 Yves DOZ and
Amy SHUEN

"Consumer cognitive complexity and the
dimensionality of multidimensional scaling
configurations", May 1988.

"The financial fallout from Chernobyl: risk
perceptions and regulatory response", May 1988.

"Creation, adoption, and diffusion of
innovations by subsidiaries of multinational
corporations", June 1988.

"International manufacturing: positioning
plants for success", June 1988.

"The importance of flexibility in
manufacturing", June 1988.

"Flexibility: an important dimension in
manufacturing', June 1988.

"A strategic analysis of investment in flexible
manufacturing systems", July 1988.

"A Predictive Test of the NBD Model that
Controls for Non-mtstionartty", Juno 1988.

"Regulating Price-Liability Competition To
Improve Welfare", July 1988.

"The Motivating Role Ad Envy : A Forgotten
Factor in Management, april 88.

"The Leader as Mirror : Clinical Reflections",
July 1988.

"Anomalous price behavior around repurchase
tender offers", August 1988.

"Assymetry in the EMS: intentional or
systemic?", August 1988.

"Organizational development in the
transnational enterprise", June 1988.

"Group decision support systems implement
Bayesian rationality', September 1988.

"The state of the art and future directions
in combining forecasts", September 1988.

"An empirical investigation of international
asset pricing", November 1986, revised August
1988.

"From intent to outcome: a process framework
for partnerships', August 1988.

88/13 Manfred KETS DE VRIES "Alexithymia in organizational life: the
organization man revisited", February 1988.

1ORR



"Asymmetric cannibalism between substitute
items listed by retailers", September 1988.

"Reflections on 'Vait unemployment' in
Europe, II", April 1988 revised September 1988.

"Information asymmetry and equity issues",
September 1988.

"Managing expert systems: from inception
through updating", October 1987.

"Technology, work, and the organization: the
impact of expert systems", July 1988.

"Cognition and organizational analysis: who's
minding the store?", September 1988.

"Whatever happened to the philosopher-king: the
leader's addiction to power, September 1988.

88/47 Alain BULTEZ,
Els GIJSBRECHTS,
Philippe NAERT and
Piet VANDEN ABEELE

88/48 Michael HURDA

88/49 Nathalie DIERKENS

88/50 Rob WEITZ and
Arnoud DE MEYER

88/51 Rob VEITZ

88/52 Susan SCHNEIDER and
Reinhard ANCELMAR

88/53 Manfred KETS DE VRIES


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31

