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Wolfgang Bühler/Christian Koziol*

VALUATION OF CONVERTIBLE BONDS WITH SEQUENTIAL

CONVERSION**

ABSTRACT

In this paper, we characterize optimal conversion strategies and the related values of con-
vertible bonds and stocks under a sequential conversion policy. Contrary to the existing lit-
erature, we consider firms that have both subordinated debt outstanding and convertible
bonds. The additional debt results in wealth transfers among the holders of stock, convert-
ible bonds, and additional debt, depending on the conversion strategy. These wealth
transfers lead to remarkable differences in the optimal conversion policy and for the val-
ues of convertible bonds and stocks. It is possible that only a fraction of outstanding con-
vertibles are converted at the last conversion date, that the stock value is partly strictly
decreasing in the firm value, and partly decreasing in the dividend payment. It is also pos-
sible that certain stock values cannot occur when block conversion takes place, and that
the value of a block-convertible bond is below and never above the corresponding value
of a convertible bond under unresticted conversion.

JEL-Classification: G12, G13, G32.

1 INTRODUCTION

Convertible bonds represent complex financing instruments with a special chal-
lenge. The theoretical analysis of these instruments comprises two major research
fields. The first research addresses the question of why firms issue this hybrid
financial claim. One possible answer is given by the theory of optimal contracting
under asymmetric information. Convertible bonds and warrants can be used to
mitigate moral hazard and adverse selection problems1. The second field takes the
terms of convertible bonds as given and asks for their fair value. This question is
also the focus of our paper. In the following analysis, we concentrate on convert-
ible bonds.

Convertible bonds can be considered as a straight bond plus an additional option
component for their holders. Typically, conversion is possible at any time after an
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initial time period except for few days a year. Therefore, the value of a convertible
also depends on the conversion strategy that the convertible bond holders follow.

In most cases, the literature prices the option component of a convertible analo-
gous to American call options traded on derivatives exchanges. The difference
between these two financial claims is basically accounted for by a dilution factor
and modified boundary conditions. Consequently, all these approaches implicitly
or explicitly assume that all convertible bond holders completely convert their
bonds at the same time or not at all. This behavior is denoted by block con-
version2.

However, the block conversion assumption is questionable from both an empirical
and a theoretical perspective. Table 1 shows the observed conversion volume as a
percentage of the initially outstanding amount for the KSB convertible bond issued
in 1983. This Table indicates that in every year, as long as it was feasible to con-
vert, bond holders convert part of the outstanding convertibles. In total, the bond
holders converted 99.28 % of the outstanding issue.

2 See Ingersoll (1977); Brennan/Schwartz (1977; 1980); Swoboda/Kramschal (1979); Reiß/Schöbel
(1999). The approaches for warrants presented by Galai/Schneller (1978); Lauterbach/Schultz
(1990); Schultz/Trautmann (1994) and Crouhy/Galai (1994) allow for one exercise date, only.

year 83 84 85 86 87 88 89 90 91 92

conversion volume in % – 70.43 1.23 0.07 0.51 15.06 3.03 1.45 1.31 6.19

Table 1: Conversion over time

The Table shows the annual conversion volume for the nine year 6.5% convertible
bond issued by KSB in 1983. A conversion was feasible during a time period from
1984/1/1 until 1992/12/15.

It is natural to argue that the sequential conversion is a result of frictions such as
information asymmetry between the holders of the convertible bonds, different
implicit or explicit conversion costs, or non-rational behavior of the convertible
bond holders. However, frictions are not necessary to explain a sequential con-
version behavior. Emanuel (1983) and Constantinides/Rosenthal (1984) show that
sequential conversion can be optimal if one investor holds all convertibles (the
monopolistic case), or if competitive convertible bond holders act strategically
(unrestricted conversion). The reason for this finding is that the conversion strat-
egy impacts the number of outstanding stocks, their value, and the firm’s capital
structure. Therefore, the value of the convertible bonds held by one individual
investor depends on the conversion strategy followed by the other investors. As a
result, the convertible-bond holders are involved in a strategic game. Its results
depend on the game structure and the market form. Stockholders who do not
hold any convertible bonds are passive participants in this game. The objective of
the convertible-bond holders is to maximize the value of their portfolios.
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Constantinides (1984) shows that for the important case of unrestricted conver-
sion, there is at least one Nash-equilibrium in conversion strategies. Moreover, the
highest value of the convertible bond in these Nash-equilibria coincides with its
value in the block case. Therefore, the option-theoretic approach to valuing con-
vertible bonds under the block assumption presented by Ingersoll (1977), Bren-
nan/Schwartz (1977), Swoboda/Kramschal (1979), Schulz/Trautmann (1994), Reiß/
Schöbel (1999) and others experiences a subsequent justification when the firm
has no additional debt outstanding. However, it is an open question whether the
results of Emanuel and Constantinides still hold if the firm has issued straight
bonds in addition to the convertible bonds. Therefore, it is also an open question
whether the models by Brennan/Schwartz (1980) and Crouhy/Galai (1994) result
in correct values for the convertible bonds. These models allow for both addi-
tional debt and outstanding hybrid securities and assume block conversion. This
open question is the core of our analysis.

The objective of our paper is to value convertible bonds and to characterize the
optimal conversion strategies when a firm has additional debt in its capital struc-
ture. We focus on the differences between block conversion and unrestricted con-
version. In addition to the strategically acting convertible-bond holders and the
passive stock holders, we deal with the investors who hold additional debt. This
further group of investors also plays a passive role in this game. The value of their
bonds depends on the conversion strategy, because a conversion impacts the
default probability of the debt. This conversion results in a wealth transfer
between the different groups of investors and in several new results beyond those
in Constantinides (1984) and Emanuel (1983). We extend the results in Crouhy/
Galai (1994) by allowing for different conversion variants and more than one con-
version date.

The new results concern the optimal conversion strategy and the equilibrium
value of convertible bonds. We find that in general, a sequential conversion is
optimal rather than a block conversion. Even at the last conversion date, a partial
conversion might occur. In contrast to the result of Constantinides, the value of a
convertible bond under unrestricted conversion can be higher than that under
block conversion. Thus, the block conversion assumption, imposed by most of the
convertible bond pricing literature, is not justifiable. We find that the wealth trans-
fer related to a conversion yields several remarkable results for the equilibrium
prices of stocks and convertible bonds, and has a considerable impact on the div-
idend and the additional debt’s face value on these prices.

The paper is organized as follows: In Section 2, we specify the model framework
and derive the asset values independent of the conversion variant. Section 3 char-
acterizes the optimal conversion strategy and the related asset values of the con-
vertible bonds and the stocks at maturity of the convertible bond. In Section 4, we
present the same analysis for an arbitrary prior conversion date. Section 5 con-
cludes. The appendix contains a Table of symbols.
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2 MODEL AND BASIC RELATIONSHIPS OF ASSET VALUES

2.1 FRAMEWORK

In the following analysis, we consider a firm which has n stocks, m convertible
bonds, and an additional zero bond outstanding. Every convertible bond has a
redemption value of N. The face value of the zero bond is equal to ND. All the
stocks have identical rights. We denote the bond issued in addition to the convert-
ible as additional debt to distinguish this bond from the convertible. The redemp-
tion of the additional debt is set for a point of time TD after the maturity of the
convertible bond.

We assume that the convertible bond is also designed as a zero coupon bond.
Every convertible allows for a conversion into one stock. If there is no conversion,
and as long as the firm value is sufficiently high for the redemption, each convert-
ible bond pays N at time T. If the firm value is not sufficient to cover redemption,
then each individual convertible-bond holder is entitled to trigger bankruptcy. In
this case, the firm is liquidated and the proceeds, which equal the firm value, are
distributed without bankruptcy costs among the convertible-bond holders in pro-
portion to their holdings. This bankruptcy rule implies that the additional debt
holders claim is subordinated. A premature default due to overindebtedness or the
inability to pay cannot occur. This assumption goes back to Merton (1974) and it
allows us to characterize the defaultable debt as a European put option.

3 See e.g. Black/Cox (1976); Geske (1977); Kim/Ramaswamy/Sundaresan (1994); Longstaff/Schwartz
(1995).

4 See e.g. Leland (1994; 1998); Leland/Toft (1996); Mella-Barrel (1999); Fan/Sundaresan (2000). See
Uhrig-Homburg (2001) for the modelling of both default reasons “inability to pay” and “overindebt-
edness”.

�
0 τ T TD

time

1st conversion date
k0: number of
converted
bonds at t = 0

dividend
date maturity of

convertibles
2nd conversion date
kT : number of
converted
bonds at t = T

maturity of
additional,
subordinated
debt

Figure 1: Time Structure of the Model

In principle, we could model bankruptcy in a more advanced way by allowing it
to happen exogenously3 or endogenously4 at any time. We do not do so because
these generalizations would considerably complicate the analysis of optimal con-
version strategies and distract from the primary goal of this paper.
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Figure 1 shows the time structure of the model. The symbols we use here and
throughout the paper are summarized in the Table of symbols contained in the
appendix.

We consider two conversion dates, t = 0 and t = T, where the optimal conversion
volumes, k *

0 and k *
T respectively, must be determined subject to the restriction

k *
0 + k *

T ≤ m. The focus on only two conversion dates is not an essential restriction,
but it does allow us to use a better way of stressing the reasons and the determi-
nants for a sequential conversion. Due to the characteristics of convertible bonds,
there is only a finite set of possibly optimal conversion dates, namely the end of the
years. First, a conversion set not later than at the end of a year is necessary to par-
ticipate in the dividend payment of the following year. Second, without a dividend
claim, a premature conversion is not optimal. The generalization for more than two
conversion dates is straightforward; in the last section, we will return to this point.

At time τ, the firm pays off a fixed total dividend equal to D ; its present value at
time t is denoted by Dt (0 ≤ t < τ). The total is distributed to the stockholders,
including the new shareholders who own stocks obtained by conversion. Thus, Dt

is independent from the conversion volume k 0 at time t = 0. Under this assump-
tion, the size of the dividend is independent of the conversion strategies.

The dividend payment at time τ results in a reduction of the firm value. In our
model, the firm value is the exogenous variable. Up to the dividend date, the vari-
able consists of a risk-free part with a value equal to the present value of the divi-
dend Dt and a risky part Vt. The risk-free part serves as a protection for the divi-
dend payment. The risky part Vt follows a geometric Brownian motion

(1)

zt denotes the value of a standard Wiener process. µ and σ stand for the positive
mean and volatility of the instantaneous firm value return, respectively.

Here, we must specify how the redemption of the non-converted convertibles
affects the firm value at and after the maturity of the convertible. We make two
standard assumptions. First, we assume that the redemption payment is covered
by the sale of assets, resulting in a reduction of the firm value by this amount.
Another possible assumption is to cover the redemption payment by external
equity and/or debt. This assumption would require the analysis of several different
cases, each of which has obvious consequences. Second, we assume that the drop
in the firm value affects the volume, but not the structure of real assets. These two
assumptions justify the dynamics (1) of the firm value with drift and diffusion
coefficients independent of the conversion strategy.

For the conversion strategy (k 0, kT) the firm value after conversion and redemp-
tion of the non-converted convertibles is given by

(2)V
V m k k N

T
T T=

− − − ⋅





− ( ) ,

,
0

0

if this difference is not negative,

otherwise.

dV V dt V dz t TD t Tt t t t= ⋅ ⋅ + ⋅ ⋅ ≤ < ≠µ σ ( ; ).0
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Here, V −
T denotes the (existing) left limit of the firm’s value process Vt.

The stocks, convertibles, and the additional debt are traded continuously on com-
petitive, complete, and frictionless markets. Moreover, we assume competitive and
frictionless markets for riskless zero bonds with arbitrary maturities and yield to
maturity r. Together with Vt , these markets form a market model of the Black/Scho-
les type5, Every derivative written on Vt can be replicated by a dynamic strategy.

Following Emanuel (1983) and Constantinides (1984), we consider two basic
conversion variants. In the first case, all convertibles are converted simultaneously
(block conversion: k 0 · kT = 0). In the second case, the convertible bonds are held
by numerous investors, each of which has no price impact. Their individual con-
version strategy is not subject to any restrictions (unrestricted conversion).

2.2 BASIC RELATIONSHIPS OF ASSET VALUES

The total firm value Vt, at an arbitrary time t after the first conversion date but
before the maturity of the convertible bond, is given by6:

where Dt = 0 for t ≥ τ. St denotes the value of one stock, Wt stands for the value of
one convertible bond, and Bt is the total value of additional debt.

These asset values depend on the conversion strategy k 0(·), kT (·), which itself
might depend on the whole path of the firm value until the particular conversion
date. Due to the Markov-property of Vt and the relations between asset values that
we derive below, optimal conversion strategies can be fully characterized by V0

and V −
T , respectively. For ease of notation, we do not explicitly take into account

the dependency k 0(V0) and kT (V −
T ), respectively.

When the convertible bond matures, and during the time period before the matu-
rity of the additional debt, the firm value determines whether a default occurs at
time T:

(3)V
V m k k N

n k k S B

T t TD

t
T T

T t t

=
< − − ⋅

+ + ⋅ +






≤ ≤

−0 0

0

, ( )

( ) ,

( )

if 

otherwise

  V D n k S m k W B t Tt t t t t+ = + ⋅ + − ⋅ + ≤ <( ) ( ) , ( ),0 0 0

5 See Black/Scholes (1973).
6 Note that the stock value and the value of the additional debt show continuous paths. This prop-

erty follows from the fact that the optimal conversion strategy is fully characterized by the firm
value, which is observable immediately before conversion at time t = 0 or t = T, respectively.
Therefore, the asset values after conversion are already known immediately before conversion. To
exclude arbitrage opportunities, the asset values before conversion must be equal to those immedi-
ately after conversion. Since the firm value is independent of the conversion strategy, both the
wealth of the convertible bond holders and the value of a convertible bond cannot show jumps in
t for both conversion variants.
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For our further analysis, it is sufficient to consider the asset values at the two con-
version dates and at maturity of the additional debt. At the maturity of the addi-
tional debt, the asset values of both additional debt and total equity result from
the values of European options in a manner

PT denotes the Black/Scholes-value of a European put option written on the firm
value Vt with strike price ND and time to maturity TD − T. The call value CT is
defined analogously. Due to VT = max(0,V −

T − (m − k 0 − kT) · N ), the values of
both assets depend on the conversion strategy k 0, kT. In case of bankruptcy, the
values of the additional debt and the equity are zero.

At an arbitrary point in time t (0 ≤ t < T ), the values of the additional debt and the
equity read 

(4)

(5)

where VT is related to V −
T by VT = max (0,V −

T − (m − k 0 − kT) · N ) and V crit =
(m − k 0 − kT) · N. ft (V

−
T ) stands for the conditional risk-neutral density function of

V −
T at time t. The total value of the convertibles, which have not been converted

prior to time t, is given by the firm value minus the values of additional debt and
equity, respectively

From the equations (4), (5), the put/call-parity

and the relation VT = max (0,V −
T − (m − k 0 − kT) · N ) follows the value of out-

standing convertible bonds:

(6)

We can interpret equation (6) for the value of a convertible bond as follows. If no
default occurs at maturity of the convertible bond, (V −

T ≥ Vcrit), the outstanding
convertibles prior to conversion at time T can be represented by a portfolio

W V e m k k N
k

n k k
C V

f V dV V f V dV

t all t
r T t

T
T

T
T T

V

t T T T

V

t T T

crit

crit

,
( )( ) ( ) ( )

( ) ( )

= ⋅ − − ⋅ +
+ +

⋅








∫







⋅ + ∫ ⋅






− ⋅ −
∞

− − − − −

0
0

0

  V e ND P V C VT
r TD T

T T T T− ⋅ + − =− ⋅ −( ) ( ) ( ) 0

  W V m k W V V D B V n k S Vt all t t t t t t t t t, ( ) ( ) ( ) ( ) ( ) ( ).= − ⋅ = + − − + ⋅0 0

B V e e ND P V f V dV

n k S V D

e
n k

n k k
C V f V dV

t t
r T t r TD T

T T t T T
V

t t t

r T t

T
T T t T T

V

crit
( ) ( ( )) ( ) ,

( ) ( )

( )) ( ) ,

( ) ( )

( )

= ⋅ ⋅ − ⋅∫

+ ⋅ =

+ ⋅
+
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− ⋅ − − −
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critcrit

∞
∫

B V e ND P V

n k k S V C V
T T

r TD T
T T

T T T T T
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kTconsisting of kT stocks with a value of kT · ST = –––––– · CT (VT ) and cash of then + k0 + kT

amount (m − k 0 − kT) · N. The first line in (6) corresponds to the discounted
expectation of the value of this portfolio under the risk-neutral density function. In
case of bankruptcy, (V −

T < Vcrit ), the convertible-bond holders obtain the firm
value V −

T ; the discounted expectation of this value is the second addend of (6).

3 OPTIMAL CONVERSION STRATEGY AND EQUILIBRIUM ASSET VALUES AT MATURITY OF

THE CONVERTIBLE BOND

We can determine the optimal conversion strategy by backward induction, starting
at the last conversion date that coincides with the maturity of the convertible
bond. For our analysis, we deal separately with the two conversion variants block
conversion and unrestricted conversion. The rationale for the following results is a
conversion that depends on wealth transfers from equity holders to the debt hold-
ers, because the claim of the debt holders at time TD is backed in a better way
when a conversion (kT > 0) takes place, as compared to the case of no conversion
(kT = 0)7.

3.1 BLOCK CONVERSION

The following results A) and B) for an optimal block conversion and the related
asset values of both the convertible and the stock correspond to those in
Crouhy/Galai (1994). To simplify the comparison with the unrestricted conversion,
we again derive them in a modified form.

A) ANALYSIS OF THE OPTIMAL CONVERSION STRATEGY AS A FUNCTION OF THE FIRM VALUE

In the block conversion case, the conversion volume at time T is restricted to
two possibilities, kT = 0 and kT = m. Thus, a conversion decision at time T is
possible only if k 0 = 0 is assumed. A conversion of all the m outstanding con-
vertibles is optimal, if for the stock value S *

T (VT) after conversion

holds8. Since the stock value can be represented by the Black/Scholes-value of a
call option written on VT with strike price ND, it follows from the monotonicity of
this value in VT that a unique critical value V

–
exists that satisfies

  S V NT
* ( ) ,=

  S V NT T
* ( ) >

7 By assumption the conversion strategy has no impact on the mean µ nor on the volatility σ of the
firm value’s return.

8 In the following, we denote the asset values under the optimal conversion strategy by *. This nota-
tion is a short form of ST (VT,k *

T). For the equilibrium convertible bond value, W *
T = WT (VT,k *

T)
holds if k *

T < m − k 0 and W *
T = S *

T if k *
T = m.
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and accordingly

(7)

After a complete conversion, since VT = V −
T holds, V

–
is the critical firm value

immediately before and after conversion. Therefore, a complete conversion occurs
for V −

T > V
–

and no conversion for V −
T < V

–
. In case of V −

T = V
–
, both conversion vol-

umes  k *
T = 0 and k *

T = m are optimal and yield identical values of a convertible
W *

T = N. To avoid a separate examination of this special case in detail, we assume
k *

T = 0 in this case of indifference.

It follows immediately from the properties of European call options that k *
T (V −

T )
either does not change or increases discontinuously with V −

T. Analogously, given a
firm value V −

T independent of ND, an increase of ND results in an increase of V
–
.

Consequently, k *
T either does not change or decreases with ND by a jump.

Result 1 (Conversion Strategy at Maturity under Block Conversion): The
optimal conversion volume k *

T of the convertible bond at maturity T monotonously9

increases with V −
T and monotonously decreases with ND. The optimal block conver-

sion strategy at maturity has the structure k *
T = 0 for V −

T ≤ V
–

and k *
T = m for V −

T > V
–
.

B) ANALYSIS OF THE VALUES OF THE CONVERTIBLE BOND AND THE STOCK AS A FUNCTION OF

THE FIRM VALUE

The value of a convertible bond before conversion at time T is continuous in V −
T :

As long as no conversion takes place, an increase of the debt face value ND has
no impact on W *

T and can lead to a decrease of W *
T if a conversion is advanta-

geous. These observations lead to the following result for the value of a convert-
ible bond at time T.

Result 2 (Value of a Convertible Bond at Maturity under Block Conversion):
The value of a convertible bond W *

T at maturity T continuously and monotonously
increases with V −

T and continuously and monotonously decreases with ND.

The stock value shows a drop in the firm value V −
T at V

–
. This drop is caused by

the full conversion at V
–

and the related wealth transfer to the debt holders.

We note that there is a second critical firm value V– < V
–

for which the stock value
is also equal to the face value of a convertible bond. However, for this second

  

W V

V m N

N m N V V

S V V V
T T

V
m T

T

T T T

T

*

*

( )

,

,

( ),

−

−

−

− −
=

< ⋅
⋅ ≤ ≤

>










−

for 

for 

for 

  C V n m S V n m NT T( ) ( ) ( ) ( ) .*= + ⋅ = + ⋅

9 We use the usual terminology: f (x) is increasing with x, if x 2 > x 1 implies f (x 2) ≥ f (x 1). f (x) is
strictly increasing with x, when f (x 2) > f (x 1) holds.
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critical firm value there is no optimal conversion. Otherwise, the stock value
would fall below N. Therefore, for V −

T between V– and V
–
, it is not optimal to con-

vert, even though the stock value is above the face value of the convertible bond.

This property can be explained as follows. Analogous to equation (7), we implic-
itly define V– by the relation

or

(8)

It follows from (7) and (8) that

(9)

holds. Since the delta of a call option is below one, this equation can only be sat-
isfied if V– is below V

–
. Due to the strict monotonicity of CT and S *

T. Respectively,
for V −

T < V
–
, the stock value S *

T exceeds the face value of a convertible bond for
firm values V– < V −

T ≤ V
–
. However, for these firm values, it is not optimal to con-

vert, because the related stock value after conversion would lie below N. Thus,
the wealth of the convertible-bond holders would be less than it would be with-
out conversion.

These considerations and the condition S *
T (V

–
) = N explain why the stock value

shows a drop at V
–
. Figure 2 shows a particular example for the stock value S *

T as
a function of the firm value V −

T ; the dashed curve will be addressed below. In this
Figure, it turns out that the wealth transfer in favor of the debt holders that is trig-
gered by conversion can result in a jump of the stock value and in no conversion
despite stock values above N. For firm values V −

T > V
–
, the stock value strictly

increases again.

In general, the stock value, given a fixed firm value V −
T , decreases with the face

value ND of additional debt. However, if the firm value is slightly above V
–
, a com-

parison of both curves in Figure 2 shows that the stockholders can increase the
equity value by voluntarily increasing the redemption value of the additional debt.
This unusual incentive to increase ND again rests on the fact that the wealth trans-
fer from the stock holders to the debt holders that is triggered by conversion does
not take place. In this case, it is possible that the stock value only, or both the
stock value and the debt value increase with the debt face value. These considera-
tions give us the following result for the stock value at maturity.

Result 3 (Stock Value at Maturity under Block Conversion): The stock value S *
T

at maturity T continuously and monotonously increases with the firm value V −
T for

V −
T < V

–
and for V −

T > V
–
. At the critical firm value V

–
, the stock value discontinuously

decreases. Therefore, the stock value can lie above the face value of a convertible

  C V C V m N m NT T( ) ( )= − ⋅ + ⋅

  C V m N n S V m N n NT T( ) ( ) .*− ⋅ = ⋅ − ⋅ = ⋅

  S V m N NT
* ( )− ⋅ =
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bond, and no conversion is advantageous. Thus, we see that an increase of the face
value ND of debt can also increase the stock value.

C) ANALYSIS OF THE CONVERSION STRATEGY AND THE VALUES OF A CONVERTIBLE BOND AS A

FUNCTION OF THE STOCK VALUE

In general, we cannot observe the market value of a firm. Thus, investors usually
base their conversion decision on the stock value S *

T. From a theoretical perspec-
tive, we can account for this investor behavior in our firm value framework by
determining the corresponding optimal conversion volume k *

T and the endoge-
nous stock value S *

T for every firm value. Analogously, we can determine the value
of a convertible bond W *

T , depending on the endogenous stock value. k *
T and W *

T

are shown in Figure 3 as a function of the stock value for a particular example.

Figure 3 shows that both the conversion strategy and the value of a convertible
bond are not uniquely defined by S *

T for stock values between N = 100 and S *
T (V

–
)

= 101.9. This behavior follows from Figure 2. In this particular example, the same
stock value can be related to a complete conversion k *

T = m and to no conversion
k *

T = 0. This non-uniqueness also holds for the value of a convertible bond. The
stock value related to a complete conversion results from a higher firm value, and
therefore if there is no conversion, the corresponding convertible bond value is
higher than for the same stock value.

A second non-uniqueness of the convertible bond value occurs for a stock value
equal to zero, i.e. in case of bankruptcy. In this case, the convertible bond value
equals the prorated firm value, and, therefore, can attain every value between
zero and N, depending on the firm value.

99

101

102

V
VT
-

ST
*

10
29,40 29,600V

0
0

Figure 2: Stock value at Maturity of the Convertible Bond under Block Conversion

The Figure shows the stock value in the block case as a function of the firm value
VT

– for ND = 100,00 (solid line) and ND = 10,100 (dashed line). The parameters are
n = 100, m = 100, N = 100, σ = 0.5, r = 0.05, TD − T = 1. The critical firm values for
ND = 10,000 result in V– = 29,276.1 and V

–
= 29,478,9.
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Result 4 (Conversion Strategy and Convertible Bond Value at Maturity as a
Function of the Endogenous Stock Value under Block Conversion): The con-
version strategy and the convertible bond value are not uniquely defined for stock
values in the interval (N; S *

T (V
–
)]. The value of a convertible bond is not unique if

bankruptcy occurs (S *
T = 0). For 0 < S *

T ≤ N, we have k *
T = 0 and W *

T = N. For S *
T >

S *
T (V

–+) = N a complete conversion is optimal and W *
T is linear in S *

T
10.

3.2 UNRESTRICTED CONVERSION

A) ANALYSIS OF THE OPTIMAL CONVERSION STRATEGY AS A FUNCTION OF THE FIRM VALUE

In case of unrestricted conversion, a single convertible-bond holder cannot affect
the stock value by his conversion decision. It is the aggregated conversion volume
among all convertible-bond holders that can lead to a positive conversion volume
with a price impact.

Following Constantinides/Rosenthal (1984), we can characterize the optimal
conversion strategies by Nash-equilibria resulting from a non-atomic game. In this
game, k 0 and kT, respectively, denote the conversion volume aggregated over all
convertible bond holders. According to a result from Schmeidler (1973), it follows
that in this conversion game a Nash-equilibrium in pure strategies exists11. This
equilibrium depends on the fact that every individual convertible bond holder can

10 V
– + stands for the right limit of the firm value at V

–
.

11 See Schmeidler (1973), p. 296. Blonski (1999) develops a procedure to determine the Nash-equi-
libria.
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Figure 3: Optimal Conversion Volume k *
T and Convertible Bond Value W *

T under
Block Conversion

The left diagram shows the optimal conversion volume k *
T as a function of the stock

value S *
T in case of block conversion. The right diagram shows W *

T as a function of
S *

T. The parameter values are n = 100, m = 100, N = 100, ND = 10,000, σ = 0.5, 
r = 0.05, TD − T = 1.
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determine his optimal decision by comparing the non-influenceable stock value S *
T

after conversion with the face value N of a convertible bond.

Depending on the aggregate conversion volumes k 0 and kT, the stock value ST
V −

T − (m − k0 − kT · BTafter conversion is ST = max �0; ––––––––––––– �. For V −
T < V– (k 0), ST is below n + k0 + kr

V −
Tmin �––––––– ; N � for all kT (0 ≤ kT ≤ m − k 0)12. Thus, it is optimal for every in-m − k0 − kT

vestor not to convert. For V −
T > V

–
, the stock value ST lies above the redemption

value N for all kT (0 ≤ kT ≤ m − k 0). Consequently, every convertible bond holder
will convert his or her entire holdings.

In the interval V– (k 0) ≤ V −
T ≤ V

–
, the aggregate conversion volume k *

T must satisfy
the equation

or, equivalently,

Otherwise, either no conversion (S *
T < N ) or a complete conversion (S *

T > N ) would
occur for firm values V −

T > V– (k 0) and V −
T > V

–
, respectively.

However, this conversion strategy contradicts the definition of V– (k 0) and V
–
. As the

debt value strictly increases with k *
T , there will always be a unique equilibrium

aggregate conversion volume k *
T for every V −

T in the considered interval. As a con-
sequence, the unique aggregate conversion volume in equilibrium has the follow-
ing structure:

As ST (k *
T ,V −

T ) is continous and strictly increasing with V −
T ,k *

T (V −
T ) also satisfies this

property as long as k *
T is different from zero or m − k 0. Figure 4 shows k *

T as a
function of the firm value.
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12 V– (k 0) is uniquely defined by
V– (k 0) − (n + m) · N − BT (V– (k 0)) − (m − k 0) · N ) = 0.
This equation is analogous to (8), given that k 0 convertibles have been converted. This repre-
sentation indicates that V– (k 0) increases with k 0, but V

–
is independent from k 0. The last property

follows from (7).

.
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If the firm value is in the interval (V– (k 0);V
–
), an increase of the face value ND

leads to a decrease of the aggregate conversion volume k *
T. If k *

T did not decline,
the value of additional debt BT would increase with ND. This effect would violate
the condition that B *

T = V −
T − (m + n) · N remains constant or, equivalently, that S *

T

equals N. Therefore, k *
T must decrease by an amount such that the independence

of B *
T from k *

T is satisfied. Summarizing, we obtain the following result.

Result 5 (Conversion Strategy at Maturity Under Unrestricted Conversion):
The optimal conversion volume k *

T at maturity T continuously and monotonously
increases with the firm value V −

T and continuously and monotonously decreases
with the face value ND of the additional debt. A complete conversion occurs for
firm values V −

T ≥ V
–
.

A comparison of the optimal conversion strategies for the two conversion variants
shows that in both cases the optimal conversion volume k *

T increases with V −
T and

decreases with ND. On the contrary, a change of the optimal conversion volume
in the block case must exhibit a jump by definition, while in the unrestricted case
k *

T is continuous in V −
T and ND. Moreover, a partial conversion takes place in the

unrestricted case for firm values V −
T with V– (k 0) < V −

T < V
–
, where a conversion in

the block case only occurs if a complete conversion is optimal in the unrestricted
case.

B) ANALYSIS OF THE VALUES OF THE CONVERTIBLE BOND AND THE STOCK AS A FUNCTION OF

THE FIRM VALUE

The value of a convertible bond W *
T is continuous in V −

T . It increases strictly with
V −

T for firm values below the bankruptcy value V crit and for firm values above V
–
.

A convertible bond value above its face value N requires a complete conversion,

VT
-

V V29,400 29,600

20

60

100

kT
*

Figure 4: Aggregate Conversion Volume k *
T under Unrestricted Conversion

The Figure shows the aggregate conversion volume k *
T as a function of the firm value

VT
– in the unrestricted case. The parameter values used correspond to those in Figure

2 n = 100, m = 100, k 0 = 0, N = 100, ND = 10,000, σ = 0.5, r = 0.05, TD − T = 1. 
The critical firm values result in V– (k 0) = 29,276.1 and V

–
= 29,478.9.
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just as in case of a partial conversion, V– (k 0) < V −
T < V

–
, its value equals its face

value N. Therefore, the value of a convertible bond reads (m − k 0 > 0):

When we compare the representation of W *
T under block Conversion, we see that

if, in the bock case immediately before conversion, n + k 0 stocks and m − k 0 con-
vertibles are outstanding, the value of a convertible at maturity coincides with that
in the block case.

Result 6 (Convertible Bond Value at Maturity under Unrestricted Con-
version): The value of a convertible bond W *

T at maturity T continuously and
monotonously increases with the firm value V −

T and continuously and monoto-
nously decreases with the debt face value ND.

From the analysis in subsection A) it follows that the stock value S *
T in equilibrium

strictly and continuously increases with V −
T for firm values V crit ≤ V −

T ≤ V– (k 0) and
V −

T > V
–
. In the interval (V– (k 0);V

–
), S *

T does not depend on V −
T as it is equal to the

face value N of a convertible bond. Therefore, as long as there are still convertible
bonds outstanding, the stock value cannot be larger than the redemption value of
a convertible bond. Moreover, the stock value attains the value N with a positive
probability, while all the other positive stock values occur with a probability of
zero. Therefore, S *

T is given by:

If the firm value is of an interval where the stock value strictly increases with V −
T ,

an increase of the debt face value ND is associated with a reduction of S *
T. This

property follows immediately from the representation of S *
T as the limits of the

interval V– (k 0) and V
–

increase with ND. The stock value cannot increase with ND,
as it does in the block case.

Result 7 (Stock Value at Maturity under Unrestricted Conversion): The stock
value S *

T at maturity T continuously and monotonously increases with the firm
value V −

T. If no complete conversion takes place, it cannot be above the face value of
a convertible bond. An increase of the debt face value ND does not lead to an
increase of S *

T.
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C) ANALYSIS OF THE CONVERSION STRATEGY AND THE VALUES OF A CONVERTIBLE BOND AS A

FUNCTION OF THE STOCK VALUE

In the case of unrestricted conversion, it is reasonable to question how the opti-
mal conversion strategy and the convertible bond value depend on the endoge-
nous stock value. Again, we obtain these relations by determining the combina-
tions (S *

T,k *
T) and (S *

T,W *
T) for every firm value V −

T. Figure 5 shows these relations
for a particular example.
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*
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T
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T
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Figure 5: Aggregate Conversion Volume k *
T and the Value of a Convertible Bond

W *
T under Unrestricted Conversion

The left diagram shows the aggregate conversion volume k *
T as a function of the

stock value S *
T in the unrestricted case. The right diagram shows W *

T as a function
of S *

T. The parameter values are n = 100, m = 100, k 0 = 0, N = 100, ND = 10,000, 
σ = 0.5, r = 0.05, TD − T = 1.

This Figure shows that the optimal conversion volume is uniquely determined by
the stock value for all S *

T ≠ N. For S *
T = N, a stock value that has a positive proba-

bility, the optimal conversion volume k *
T can take on every value between zero

and m − k 0. To determine k *
T for this case it is necessary to know V −

T ,V– (k 0) ≤ V −
T

≤ V
–
. The value of a convertible bond is equal to N for all stock values 0 < S *

T < N;
i.e., if the bond is not converted. For stock values S *

T > N, a complete conversion
is optimal and W *

T = S *
T holds. The stock value S *

T = N results in a unique convert-
ible bond value of N, even though the aggregate conversion volume is not unique.

In the case of bankruptcy S *
T = 0, the convertible bond value – as under block

conversion – can attain every value between zero and N depending on the firm
value. We summarize these findings in Result 8.

Result 8 (Conversion Strategy and Value of a Convertible Bond at Maturity
as a Function of the Endogenous Stock Value under Unrestricted Conver-
sion): The optimal aggregate conversion strategy k *

T as a function of the stock value
S *

T is k *
T = 0 for S *

T < N and k *
T = m − k 0 for S *

T > N. For S *
T = N the conversion volume

k *
T can obtain every value between zero and m − k 0. The value of a convertible
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bond is uniquely defined by the stock value except for S *
T = 0. It takes the form W *

T =
N + max (0,S *

T − N ) for S *
T > 0.

D) NO ADDITIONAL DEBT (ND = 0)

The differences between block conversion and unrestricted conversion stem exclu-
sively from the existence of additional debt. Without additional debt, it follows from

V
_

V_ − (k0) − (m − k0) · Nequations (7) and (8) for the critical firm values –– = N and ––––––––––––– = Nn + m n + k0

that V
–

= V– (k 0) = (n + m) · N holds. Therefore, the values V– (k 0) and V
–

coincide
for both conversion variants. Thus, partial conversion can only occur for the firm
value V

–
. This property implies that at maturity, the block strategy is also a feasible

equilibrium strategy in the unrestricted case13 and that the value of a convertible
bond and the endogenous stock value coincide with the corresponding values in
the block case.

Result 9 (No Additional Debt outstanding at Maturity): Without additional
debt, the block conversion strategy also represents an equilibrium strategy in the
unrestricted case. The values of both the convertible bond and the stock under
block conversion coincide with those in case of unrestricted conversion14.

4 OPTIMAL CONVERSION STRATEGY AND EQUILIBRIUM ASSET VALUES BEFORE MATURITY

OF THE CONVERTIBLE BOND

We use the properties of the stocks, the additional debt, and the convertible bonds
at maturity to determine the optimal conversion volume k *

0 at time t = 0 for both
conversion variants block conversion and unrestricted conversion.

At this point, we make four preliminary notes, which we will need to draw on
several times in the following sections.

(1) For both conversion variants, the critical firm value V crit = (m − k 0 − k *
T) · N at

maturity equals V crit = (m − k 0) · N as k *
T (V crit) = 0 in both cases. Thus, the endo-

genous V crit depends on k 0 only15. The critical firm value V– (k 0), below which 
k *

T = 0 holds, also satisfies this property. On the other hand, the critical firm value
V
–
, above which a complete conversion k *

T = m − k 0 takes place, does not depend
on k 0. This is true as the value of additional debt at time T is fully determined by
the number of converted convertibles; i.e. it is independent of the point of time
when conversion takes place.

(2) k *
T is a random variable depending on V −

T . For every firm value V −
T ,k

–
0 + k *

T (k
–
0)

≥ k̂0 + k *
T (k̂0) holds, if k

–
0 is above k̂0. This statement is obvious for firm values 

V −
T ≤ V– (k̂0), i.e., if no conversion occurs at time T. For firm values with a positive

13 At a firm value of V
–
, every feasible conversion volume is optimal in the unrestricted case.

14 The second part of this result goes back to Constantinides (1984).
15 Consequently, k *

T = 0 holds for V −
T < V crit. If default is associated with bankruptcy costs, it could be

advantageous for the convertible bond holders to avoid a default by a conversion. See Limratana-
mongkol (1999).
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conversion volume k *
T, this statement results from the fact that only the total con-

version volume is relevant for the conversion decision.

(3) The value of additional debt B 0 at time t = 0 strictly increases with the conver-
sion volume k 0. This property follows from note (2) and the fact that B *

T increases
with k 0 + k *

T. Moreover, in the unrestricted case W 0 is strictly increasing in the con-
version volume k 0. This property results from the fact that the convertible bond
value at time T does not decrease with k 0 independent of the firm value V −

T . How-
ever, it strictly increases for firm values that have a positive probability.

(4) For both conversion variants, a premature conversion is only reasonable if a
positive dividend is paid off at time τ. If we assume block conversion, this prop-
erty follows by the same arguments as for exchange traded American stock
options. For the case of unrestricted conversion, the analysis in Section 3.2 shows
that the value of a convertible bond at maturity W *

T falls never below the stock
value S *

T , and it is with a positive probability higher than S *
T . Therefore, the current

value of a convertible W 0 (k 0) is always above the stock value S 0 (k 0). A conver-
sion without a dividend payment cannot be optimal in the unrestricted case.

4.1 BLOCK CONVERSION

A) ANALYSIS OF THE OPTIMAL CONVERSION STRATEGY AS A FUNCTION OF THE FIRM VALUE

In the block case, we choose the conversion volume k 0 ∈ {0,m} so that the wealth
of the convertible-bond holders at time t = 0 is maximized:

.

For the determination of the optimal conversion volume, we must compare the
value W 0 (0) of a convertible bond given a conversion of k 0 = 0 with the value of
a stock S 0 (m) after a complete conversion, k 0 = m.

The asset values at time t = 0 are given by the relations (5) and (6) and the opti-
mal conversion volume k *

T (V −
T ) at maturity. For k 0 = m, it follows for the optimal

conversion volume k *
T = 0 and V crit equals zero. In the case of k 0 = 0, we have k *

T

= 0 for V −
T ≤ V

–
and V crit = m · N. Substituting these relations into (5) and (6) results

in equations (10) and (11) below for the values of a stock and a convertible.

We can also deduce these values in the following intuitive way. The stock is
equivalent to n + m

1–––– European call options written on the firm value with strike price
ND and maturity TD plus the dividend payment n + m

D0–––– per stock. Analogously, the
convertible bond is a portfolio consisting of a zero bond with face value N and
maturity T, a put option short written on the proportionate firm value m–

1Vt with
strike price N and maturity T, and a European call CC 0 on the stock without divi-
dend payment n + m

1–––– C 0 (V 0,ND,TD) with strike price N and maturity T.

max ( ) ( ) ( )
{ , }k m

k S k m k W k
0 0

0 0 0 0 0 0
∈

⋅ + − ⋅
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(10)

. (11)

For the call value CC 0, which can also be considered as a compound option on
the firm value V 0, as well as for C 0 and P0 exist closed form solutions. These
closed form solutions indicate that both quantities S 0 (m) and W0 (0) strictly and
continuously increase with the firm value V 0 (ex dividend D 0). For the conversion
decision at time t = 0, the sign of the difference

(12)

is relevant. This sign depends on all parameters in equation (12). In the following
discussion, we vary the dividend D 0 and the firm value V 0. Then, for the optimal
conversion volume, three opportunities exist:

• For a dividend equal to zero, the optimal conversion volume results in k *
0 = 0

independent of V 0.

• For a sufficiently high dividend D 0, the difference (12) is always positive, in-
dependent of V0, and k *

0 = m holds.

We can intuitively reason this statement by comparing the advantages and dis-
advantages associated with a conversion at time t = 0. The advantage of a con-
version is the dividend n + m

D0–––– obtained per convertible bond. Its disadvantage is
the possibility that the stock has a lower value at time T than does the convert-
ible bond. However, the difference of these two values is bounded by the face
value N of a convertible bond. If the proportionate dividend n + m

D0–––– lies above N,
then a complete conversion independent of V0 is optimal.

• For a positive dividend D 0, a block conversion k *
0 = m is optimal for low and

high firm values V0. For sufficiently low firm values, the total firm value pre-
dominantly consists of the value of the dividend claim D 0. Thus, a conversion
results in a value of at least n + m

D0––––, but a non-converted convertible has a value
close to zero, as W0 cannot lie above V0.

In the case of a very high firm value V0, the probability for V −
T > V

–
is about

one, i.e. a conversion will almost surely occur at time T. Then, a conversion is
already optimal at time t = 0, because the value of a stock obtained by conver-
sion approximately exceeds the value of a non-converted convertible by the
proportionate dividend.
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The question of whether a conversion occurs for “medium” firm values, de-
pends – as argued above – on the relation between the proportionate dividend
and the difference between the values of a convertible bond and a stock at time
T.

Figure 6 provides two examples in which no block conversion takes place for
medium firm values. This Figure shows k *

0 as a function of the firm value V0 for
two different values of the dividend D 0. In both cases, the optimal conversion
volume has the same structure. k *

0 = m is optimal below a first critical firm value
and above a second critical firm value. For all the other firm values, k *

0 = 0
holds16.

To analyze the effect of a changing dividend D 0, we can consider two possibili-
ties. The first varies D 0 given a constant V0. The second assumes that the total firm
value D 0 + V0 is constant, i.e. V0 decreases if D 0 increases. In the first case, the
results are straightforward and correspond to our intuition. Therefore, we focus on
the second possibility. In this case, an increase of D 0 is associated with a reduc-
tion of V0 resulting in a lower value of W0

17. On the contrary, the stock value S 0

increases with the dividend D 0. Thus, a higher dividend cannot lead to a lower
conversion volume when the total firm value is fixed.

When the debt face value ND rises, the optimal conversion volume k *
0 either de-

creases or does not change. This property is due to the fact that the conversion
value S 0 (m) for k 0 = m decreases with ND more strongly than the value of a con-
vertible bond W0 (0). These considerations yield the following result.

Result 10 (Conversion Strategy before Maturity under Block Conversion):
The optimal conversion volume k *

0 can increase with the firm value V0, but it can
also decline. Given a constant total firm value V0 + D 0, both a higher dividend D 0

and a lower ND result in a monotonous increase of the optimal conversion volume
k *

0.

B) ANALYSIS OF THE VALUES OF THE CONVERTIBLE BOND AND THE STOCK AS A FUNCTION OF

THE FIRM VALUE

The value of a convertible bond under the block conversion assumption is the
maximum of the two values W0 (0) and S 0 (m):

W0 (0) and S 0 (m) increase with V0 and decrease with ND, while W0 (0) declines
and S 0 (m) increases if D 0 increases. These findings give

W W S m0 0 00* max{ ( ), ( )}=

16 This property of the optimal block conversion at time t = 0 can be generally proven if no addi-
tional debt exists. If there is additional debt, we were not able to prove this property. If we relax
the assumption of a geometric Brownian motion for the firm value, the difference (12) can have
more than one change of sign.

17 This property immediately follows from the relation (11).
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Result 11 (Value of Convertible Bond before Maturity under Block Con-
version): The value of a convertible bond W *

0 strictly and continuously increases
with the firm value V0 and strictly and continuously decreases with the debt’s face
value ND. If a conversion is advantageous (k *

0 = m), the convertible bond value
increases with the dividend, but for k *

0 = 0, a higher dividend yields a lower W *
0.

The endogenous stock value S *
0 ist given by:

Figure 7 shows an example for the stock value S *
0 as a function of the firm value.

We note that in this Figure, stock values below n + m
D0–––– = 25 are not possible because

of the certainty of the dividend payment. For firm values between 0 and V d =
2.525,7 full conversion is optimal (cp. Figure 6), and therefore the stock value
strictly increases from S *

0(0) = n + m
D0–––– = 25 to S *

0(V d −) = 25,218. 

In the case of a further increase of V0,k *
0 jumps to zero and the stock price jumps

to S *
0(V d ) = 50,0. Therefore, endogenous stock values between S *

0(V d −) and
S *

0(V d ) cannot occur. In the range of V d ≤ V0 ≤ V u,k *
0 = 0 is optimal and S *

0 strictly
increases with V0 to a value of S *

0(V u) = 137.2. At the upper firm value V u =
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18 V d − stands for the left side limit of the firm value V0 at V d. Analogously, we define the quantity
V u + as the right side limit at V u.
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Figure 6: Optimal Conversion Volume k *
0 under Block Conversion

The Figure shows the optimal conversion volume k *
0 in the block case as a function

of the firm value V0 (without the dividend) for different values of the dividend D 0.
The parameter values are n = 100, m = 100, N = 100, ND = 10,000, σ = 0.5, r = 0.05,
TD − T = 1. The following critical firm values are related to the two different mag-
nitudes of the dividend: D 0 = 5,000 (solid line), V d = 2,525.6, V u = 28,666.6,
D 0 = 10,000 (dashed line), V d = 5,641,8, V u = 17,670.6.
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28,666.6, the conversion volume k *
0 shows a further jump. Related to this jump is a

drop of S *
0* from S *

0(V u) = 137.2 to S *
0(V d +) = 124.3.

An increase of D 0 and a decrease of ND, respectively, either result in an increase
of the conversion volume k *

0 or in no change of k *
0. However, a decrease of k *

0 is
not possible. For this reason, an increase of D 0 and a decrease of ND, respec-
tively, are either associated with a drop in the stock value (due to the wealth
transfer to the debt holders caused by the conversion) or with a continuous
change of S *

0. This analysis gives

Result 12 (Stock Value before Maturity under Block Conversion): If the con-
version volume is constant, the stock value S *

0 is continuous in the firm value V0, in
the dividend payment D 0, and in the debt face value ND. If a variation of V0, D 0,
or ND results in an increase (decrease) of the conversion volume k *

0, the stock value
S *

0 exhibits a drop (upward jump). Due to the upward jump of S *
0 at V d , stock val-

ues between S *
0(V d −) and S *

0(V d ) are not possible.

C) ANALYSIS OF THE CONVERSION STRATEGY AND THE VALUES OF A CONVERTIBLE BOND AS A

FUNCTION OF THE STOCK VALUE

Using the same argument as in Section 3, we examine the optimal conversion
strategy and the value of a convertible bond as a function of the stock value S *

0.
Figure 8 presents an example of this analysis.

For firm values in the interval [0,V u = 2,525.7), k *
0 = m is optimal according to Fig-

ure 6, and the stock value strictly increases to S *
0(V d −) i.e. the conversion volume

k *
0 = m is optimal for endogenous stock values 25.0 = n + m

D0–––– ≤ S *
0(V u −) = 25.2 and

the convertible bond value W *
0(S *

0) is linear in S *
0.

2,525.7 20,000 28,666.6

25

75

125

175

V
0

0

S
0

*

Figure 7: Stock Value S *
0 under Block Conversion

The Figure shows the stock value S *
0 in the block case as a function of the firm value

V0. The parameter values are n = 100, m = 100, D 0= 5,000, N = 100, ND = 10,000,
σ = 0.5, r = 0.05, TD = 2, T = 1.
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A further increase of the firm value results in a drop of k *
0 down to zero, and

endogenous stock values between S *
0(V d −) and S *

0(V d ) = 50.0 cannot occur, as
pointed out in Result 12. We note that a reduction of k *

0 does not result in a jump
of the convertible bond value, i.e. W *

0(25.2) = W *
0(50) = 25.2 holds.

For the range V d ≤ V0 ≤ V u, the endogenous stock value S *
0 = S *

0(0) and the value
W *

0 of the convertible strictly and continuously increase with V0. As S *
0 shows a

drop at V u, stock values in the range S *
0(V u +) = 124.3 and S *

0(V u) = 137.2 cannot
be mapped with a unique conversion volume or a unique convertible bond value.
For stock values above S *

0(V 0
u +), we get k *

0 = m and W *
0 = S *

0. This analysis gives
the following result.

Result 13 (Conversion Strategy and Value of a Convertible Bond before
Maturity as a Function of the endogenous Stock Value under Block Conver-
sion): Depending on the magnitude of the dividend D 0 > 0, the optimal conversion
can either be always complete (k *

0 = m) or have at least two jumps in S *
0. For the sec-

ond case, there is a range of endogenous stock values in which there is no unique
relation between the optimal conversion volume and the convertible bond value, on
the one hand, and S *

0, on the other hand. The value of a convertible bond strictly
and continuously increases with S *

0.

4.2 UNRESTRICTED CONVERSION

A) ANALYSIS OF THE OPTIMAL CONVERSION STRATEGY AS A FUNCTION OF THE FIRM VALUE

In the case of unrestricted conversion, all investors base their decision on a com-
parison of the two opportunities, “holding the convertibles” or “conversion”. Thus,
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Figure 8: Conversion Volume k *
0 and the Value of a Convertible Bond W *

0 under
Block Conversion

The left diagram shows the optimal conversion volume k *
0 as a function of the stock

value S *
0 in the block case. The right diagram shows W *

0 as a function of S *
0. The

parameter values are n = 100, m = 100, D 0 = 5,000, N = 100, ND = 10,00, σ = 0.5,
r = 0.05, TD = 2, T = 1.
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as we do in Section 3.2, we get the following characterization for the aggregate
conversion volume in any Nash-equilibrium:

(13)

The optimal Nash-equilibrium (13) is unique, because the three different possibili-
ties in (13) are mutually exclusive. This statement can be shown as follows.
According to note (3) at the beginning of Section 4, W0(k 0) and B 0(k 0) are strictly
increasing with the conversion volume k 0. Because the firm value V0 + D 0 = (n +
k 0) · S 0(k 0) + (m − k 0) · W0(k 0) + B 0(k 0) is independent from k 0, the equation
S 0(x) = W0(x) can hold for one particular conversion volume k 0 at most19. If S 0(x)
= W0(x) does not have a solution, S 0(k 0) < W0(k 0) or S 0(k 0) > W0(k 0) must hold
for all k 0. In the first case, k *

0 = 0 is optimal, and in the second one, k *
0 equals m.

For the analysis of the dependence of the aggregate conversion volume k *
0 from

the firm value V0, it is sufficient to consider those firm values V0 for which a par-
tial conversion occurs, i.e. 0 < k *

0 < m or S 0(k *
0 ) = W0(k *

0 ) holds. It follows from
the relation20

that the local sensitivity of k *
0 for V0 is given by:

(14)

First of all, we again consider a variation of V0 given a constant dividend D 0. With-
out a dividend payment, the optimal conversion volume is equal to zero, as in the
block case, and a complete conversion is optimal for all firm values V0 when the
dividend is sufficiently high. If, for example, n + m

D0–––– ≥ N · e − r · T holds, then a com-
plete conversion at t = 0 together with a risk-free investment of the dividend gives
a portfolio value at time T of n + m

D0–––– e r · T + ST (m ). Since this amount exceeds the
value of a convertible bond W *

T = max (N,ST (m)) at time T, a complete premature
conversion is optimal.

∂
∂

= −
−

−

∂
∂

∂
∂

∂
∂

∂
∂

k

V

W
V

S
V

W
k

S
k k V V

0

0

0

0

0

0

0

0

0

0 0 0 0

*

( ( ), )*

∂
∂

=
∂
∂

+
∂
∂

⋅
∂
∂

=
∂
∂

=
∂
∂

+
∂
∂

⋅
∂
∂

W

V

W

V

W

k

k

V

S

V

S

V

S

k

k

V

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

* *

* *

k

S W

x S x W x

m S m W m
0

0

0

0

0 0 0
*

, ( ) ( )

, ( ) ( )

, ( ) ( )

=
<
=
>










if 

if 

if 

0

0

0

19 If for k̄0 and k̂ 0 (k̄0 < k̂ 0) the stock value and the value of a convertible bond coincided, then the
firm value for k̄0 would be lower than that for k̂ 0. This inequality contradicts the property that the
firm value is independent of the conversion volume.

20 From the relations (5) and (6) follows that for firm values V0 with 0 < k *
0 < m, the optimal conver-

sion volume k *
0 can be differentiated in V0.
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If the dividend payment satisfies the condition 0 < n + m
D0–––– < N · e − r · T, the aggregate

conversion volume k *
0 is a strictly decreasing function in V0 for small firm val-

ues and is equal to m for V0 = 0. This property follows from the approxima-

tions for the values of a convertible bond W0(k 0) ≈ min �N · e − r · T, m − k0
V0–––– � and a

stock S 0(k 0) ≈ n + k0
D0–––– if the firm value V0 is sufficiently close to zero. These approxi-

mations imply W0(m) > S 0(m) and W0(0) < S 0(0). Therefore, for small positive
firm values, a sequential conversion takes place and the slope of k *

0 given by (14)
is negative. Moreover, if V0 equals zero, then by the property of the geometric
Brownian motion Vt stays at zero for all future points of time, and a complete con-
version k *

0 = m is optimal21.

The left side of Figure 9 shows the optimal conversion volume k *
0 as a function of

the firm value V0 for two different dividend payments D 0 = 5,000 and D 0 = 10,000.
In both cases, k *

0 decreases with the firm value when V0 is low. The minimal con-
version volume can be positive or zero. The critical firm values, for which a com-
plete conversion occurs, are V0 = 28,882.0 for D 0 = 5,000 and V0 = 18,695.4 for D 0

= 10,000.

If we vary the dividend D 0 under the condition that the total firm value V0 + D 0 is
constant, the optimal conversion volume monotonously increases, as shown in the
right side of Figure 9. No conversion takes place up to a critical dividend. Then,
the conversion volume strictly increases with D 0 until k *

0 = m. We obtain this result

21 In addition, k 0(V0) is right-continuous at V0 = 0. To show this behavior, we assume that the limit of
k *

0(V0) is m– < m, if V0 converges to zero. Then, the minimum in the approximation for W0 is
V0equal to —— —— for small firm values. This value contradicts the equilibrium condition W0(k *

T) =m−k *
0 (V0)

S 0(k *
0) as W0(k *

0) converges to zero, but S 0(k *
0) converges to 

n+m–
D0–––– ≠ 0.
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Figure 9: Aggregate Conversion Volume k *
0 under Unrestricted Conversion

The left diagram shows the aggregate conversion volume k *
0 as a function of the

firm value V0 for the dividends D 0 = 5,000 (solid line) and D 0 = 10,000 (dashed
line) in the unrestricted case. The right diagram shows k *

0 as a function of D 0 given
a constant total firm value of D 0 + V0 = 25,000. The parameter values are n = 100,
m = 100, N = 100, ND = 10,000, σ = 0.5, r = 0.05, TD = 2, T = 1.
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if we replace in (14) the derivatives for V0 with the corresponding ones with
respect to D 0. The nominator has a negative sign as an increase of D 0 reduces the
value of W0 and increases the value of S 0. Because the denominator is always pos-
itive, the result follows.

As in the block case, an increase of the face value of additional debt ND leads to
either the same or a decreasing aggregate conversion volume. The assertion can
be shown using formula (14) similar to the last result. We must consider only that
an increase of ND reduces the value of both the convertible bond and the stock.
But the sensitivity of W0 is lower than that of S 0, since at time T, both assets are
equally sensitive to ND if k *

T > 0 holds and S *
T is more sensitive if k *

T = 0.

In analogy to Result 10 under block conversion, we find the following result for
the conversion volume in the unrestricted case.

Result 14 (Conversion Strategy before Maturity under Unrestricted Con-
version): The optimal conversion volume k *

0 given a constant dividend D 0 is a
continuous function of the firm value. It can increase, but also decrease, with V0. If
the total value V0 + D 0 is constant, the optimal conversion volume k *

0 is a continu-
ously increasing (decreasing) function in the dividend D 0 (the debt face value ND
of the additional debt). Moreover, the first conversion date with an optimal unre-
stricted conversion can lie before, but never after, the optimal conversion date in
the block case.

The last part of this result can be illustrated as follows. A comparison of Figures 6
and 9 indicates that a positive aggregate conversion volume k *

0 under unrestricted
conversion is possible, but the convertible bonds are not converted in the block
case. The opposite case, in which a block conversion and no conversion in the
unrestricted case are optimal, cannot happen. If W0(0) < S 0(m) holds in the block
case, the condition W0(0) < S 0(0) for the unrestricted case must also be valid to
ensure that k *

0 = 0 is the equilibrium strategy in the unrestricted case. Because V0 +
D 0 = (n + m) · S 0(m) + B 0(m) = n · S 0(0) + m · W0(0) < B 0(0) in conjunction with
∂W0
∂k0
––– > 0 and ∂B0

∂k0
––– > 0, these two inequalities W0(0) ≤ S 0(m) and W0(0) ≥ S 0(0) can-

not be satisfied simultaneously22. Therefore, a premature conversion under the
block assumption implies a premature conversion of competitively held convert-
ible bonds.

B) ANALYSIS OF THE VALUES OF THE CONVERTIBLE BOND AND THE STOCK AS A FUNCTION OF

THE FIRM VALUE

If the convertible bond is partially or fully converted, W *
0 = S *

0 must hold. Together
with the identity V0 + D 0 = n · S *

0 + m · W *
0 + B *

0, we have the following represen-
tation for W *

0:

(15)
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22 The values of both S 0(m) and W0(0) in the block case coincide with those in the unrestricted case.
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W *
0 is a continuous and strictly increasing function of V0. In the case of k *

0 = 0, this
property immediately results from (11). If k *

0 = m holds, it follows from the fact
that the sensitivity of B *

0 in terms of V0 is below one. If the conversion volume k *
0

strictly increases with V0, the value of a convertible bond benefits from both the
higher firm value and the increase of the conversion volume. This property is a
consequence of note (3) at the beginning of Section 4.

In the opposite case, if k *
0 decreases with V0, we have ∂B *0

∂V0
––– = ∂B0

∂V0
––– + ∂B0

∂k0
––– · ∂k *0

∂V0
––– < ∂B0

∂V0
––– ≤ 1

and, therefore, the derivative ∂W *0
∂V0
––– = n + m

1–––– �1 − ∂B *0
∂V0
–––� is always positive. The first

inequality follows from the fact that due to remark (3) at the beginning of Section
4, the debt value B 0(k 0) increases with the conversion volume. The second
inequality results from formula (4).

The sensitivity of W *
0 to D 0 conditional on a fixed total firm value V0 + D 0 follows

again from (11) if k *
0 = 0 and from (10) if k *

0 = m holds. In the first case, W0(0)
decreases with D 0. In the second case, it increases with D 0. In the third case of a
sequential conversion 0 < k *

0 < m, W *
0 can increase or decrease with D 0 since two

opposite effects are related with a variation of D 0. First, if we increase D 0, the firm
value V0 and W *

0 will decrease. Second, by Result 14, the optimal conversion vol-
ume k *

0 increases in D 0. For the total sensitivity of W *
0 to D 0 it matters which of

these two effects dominates.

As in the block case, a higher debt face value ND cannot lead to a higher convert-
ible bond value. This result is because the convertible bond value at maturity and
the optimal conversion volume k *

0 decreases with ND for all firm values. Both
effects lead to a reduction of the convertible bond value W *

0.

Result 15 (Convertible Bond Value before Maturity under Unrestricted Con-
version): The value of a convertible bond W *

0 strictly and continuously increases
with the firm value V0 and strictly and continuously decreases with ND. An
increase of the dividend D 0 can result in either an increase or a decrease of W *

0.
The value of a convertible bond in the unrestricted case is not smaller than its
value under block conversion.

To justify the last statement, we distinguish between three cases: In the first case, a
block conversion could occur, but no conversion would take place in the unre-
stricted case. Due to Result 14, this case is not possible. In the second case, it is
optimal not to convert in the block case and k *

0 is positive in the unrestricted case.
As W0 increases with k 0 by remark (3) at the beginning of Section 4, W *

0 does not
lie below the corresponding value in the block case. The third case is character-
ized by a block conversion and k *

0 > 0. Then, it follows from the strict monotonic-
ity of B 0(k 0) in k 0 for 0 < k 0 < m in conjunction with representation (15) of W *

0

for k *
0 > 0 that W *

0 is larger than the value of a convertible in the block case.

By applying our previous considerations on the convertible bond values, the stock
value S *

0 can be represented as follows:
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For this reason, the first part of Result 15 is also valid for the stock value S *
0.

Result 16 (Stock Value before Maturity under Unrestricted Conversion): The
stock value S *

0 strictly and continuously increases with the firm value V0 and
strictly and continuously decreases with the debt face value ND. An increase of the
dividend D 0 can result in either an increase or a decrease of S *

0.

If we compare the results of this section with those in the block case, we find
three essential differences: First, the stock value cannot decrease with V0. Second,
in the unrestricted case, there is an interval of positive length in which the stock
value decreases with D 0 rather than one critical value for the dividend as in the
block case. Third, the stock value cannot increase with the debt face value ND.

We cannot make a general statement similar to that for the value of a convertible
bond about the relation between the stock values in the unrestricted case and
under the block assumption. When a block conversion is optimal and a partial
conversion occurs in the unrestricted case, then the stock value can be higher in
the unrestricted case due to the lower wealth transfer to the debt holders. Con-
versely, a positive conversion volume in the unrestricted case without a conver-
sion in the block case results in a higher stock value in the block case.

C) ANALYSIS OF THE CONVERSION STRATEGY AND THE VALUES OF A CONVERTIBLE BOND AS A

FUNCTION OF THE STOCK VALUE

Contrary to the block case, by Result 16 the stock value in the unrestricted case
can attain every value S *

0 ≥ n + m
D0––––. Moreover, every endogenous stock value is

uniquely related to both an optimal conversion volume and a convertible bond
value. Therefore, we obtain the following result.

Result 17 (Conversion Strategy and Value of a Convertible Bond before
Maturity as a Function of the endogenous Stock Value): The value of a con-
vertible bond W *

0 strictly and continuously increases with S *
0. The optimal conver-

sion volume k *
0 can continuously increase or decrease with S *

0.

The first part of Result 17 is consistent with our intuition. It follows from the conti-
nuity and the strict monotonicity of the stock value S *

0 and convertible bond value
W *

0 in the firm value V0. The behavior of the optimal conversion volume k *
0 as a

function of the stock value S *
0 is a consequence of Result 14 (for a constant divi-

dend) and Result 16.

Figure 10 shows the optimal conversion volume k *
0 and the value of a convertible

bond as a function of the stock value S *
0 (S *

0 ≥ n + m
D0––––). In the range n + m

D0–––– ≤ S *
0 ≤ 50.2

the optimal conversion volume strictly decreases with the stock value and gives a
value of zero for S *

0 = 50.2. In this range, the value of a convertible equals the stock
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value S *
0 as in the range S *

0 ≥ 110.2. In the medium interval (50.2,110.2), k *
0 = 0 holds

and the value of the convertible bond lies above the endogenous stock value.

If we compare Figure 10 with Figure 9, we see that k *
0 is a smoothed version of

the optimal block conversion policy. Unlike the block case, an increase of the div-
idend to 10,000 leads to a positive conversion volume for the whole range S *

0 ≥
n + m

D0––––. Thus, the convertible bond value W *
0 always coincides with the stock value

S *
0 in this case.

D) NO ADDITIONAL DEBT (ND = 0)

The different results for the two conversion variants stem from the existence of
additional debt. Constantinides (1984) shows that for the case without additional
debt, a block conversion occurs if and only if a positive conversion volume is
optimal in the unrestricted case. Thus, the case that a positive conversion volume
is optimal in the unrestricted case, but no conversion occurs in the block case, can
only happen if the firm has issued additional debt. For this reason, if the firm has
no additional debt outstanding the value of a convertible bond is independent
from the conversion variant.

In the absence of additional debt, the values of both a convertible bond and a
stock in the unrestricted case coincide with those in the block case. Further, the
stock value S *

0 does not jump with V0 and D 0 in the block case. Additionally, the
relation between W *

0 and S *
0 is for all stock values (S *

0 ≥ n + m
D0––––) uniquely defined. S *

0

cannot decrease with D 0. In the special case of no additional debt, the following
result holds.
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Figure 10: Aggregate Conversion Volume k *
0 and the Value of a Convertible Bond

W *
0 under Unrestricted Conversion

The left diagram shows the conversion volume k *
0 as a function of the stock value S *

0

in the unrestricted case. The right diagram shows W *
0 as a function of S *

0. The para-
meter values are n = 100, m = 100, D 0 = 5,000, N = 100, ND = 10,000, σ = 0.5, r =
0.05, TD = 2, T = 1.
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Result 18 (No Additional Debt outstanding): Without additional debt, a conver-
sion in the unrestricted case is always related to a block conversion. The values of
both a stock and a convertible bond coincide for both conversion variants.

5 CONCLUSION

In this paper we characterize the optimal conversion volume and the related asset
values of convertible bonds and stocks of firms that have additional debt outstand-
ing. The model framework is given by a frictionless market with a continuous
trading opportunity for all financial securities, a lognormally distributed risky value
of the firm Vt , no information asymmetries, two possible conversion dates, and
two strategic conversion variants: unrestricted conversion and block conversion.

In the absence of additional debt, the values of the convertible bonds in both the
block and the unrestricted case coincide, even though the equilibrium strategies
differ. Therefore, this result justifies the block conversion assumption that is typi-
cally used in the literature for the valuation of convertible bonds which is analo-
gous to the valuation of American call options on stock.

The results we find under the assumption that additional debt exists are driven
primarily by a wealth transfer from the stockholders to the additional-debt holders.
This wealth transfer can differ for the two conversion variants. In this case, both
the values of a stock and the values of the convertible bond also differ. The
magnitude of the difference depends on the parameter values and the number of
possible conversion dates. A comparative static analysis of these differences is
reserved for a further study.

We can summarize the most important properties of the optimal conversion strate-
gies in the presence of additional debt outstanding as follows: (1) A partial conver-
sion in the unrestricted case at maturity can be optimal; thus, the block conversion
assumption cannot represent an equilibrium strategy for this conversion variant.
(2) In the unrestricted case, a conversion can be optimal, but no conversion takes
place in the block case. However, a conversion in the block case implies conver-
sions in the unrestricted case.

For the asset values, we obtain the following essential properties: (1) The value of
a convertible bond in the unrestricted case can be above, but never below, the
corresponding value in the block case. Therefore, the convertible bond value
under the block assumption serves as a lower bound for the unrestricted case. (2)
The stock value under block conversion can decrease with the firm value V0 or, as
in the unrestricted case, it can be partly independent from the firm value. A higher
face value of the additional debt can result in higher stock values in the block
case, but not in the unrestricted case. (3) Certain values of the stock price S *

0 are
not possible in the block case, but in the unrestricted case, all values above the
proportionate dividend are attained. Contrary to the block case, the value of a
convertible bond W *

0 in the unrestricted case is a unique function of the stock
value S *

0. (4) The stock value can decrease when there is a higher dividend. There-
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fore, convertible bonds represent instruments that can protect debt holders against
too-high dividend payments.

Our paper can be generalized in several ways. One possibility is to admit conver-
sion at any point of time. However, as long as dividends are paid at discrete
points of time, it is sufficient to consider a finite number of conversion dates,
which is a direct generalization of the seemingly restrictive case treated in this
paper. We can also analyze further conversion variants23. The monopolistic case
yields several unexpected results. Finally, we can extend our analysis by assuming
that the convertible-bond holders also have stocks and additional bonds of the
firm in their portfolios.

Our results on the properties of convertible bonds do not directly apply to war-
rants. Because we allow for a premature conversion, we cannot replicate convert-
ible bonds by a bond plus prematurely exerciseable warrants. This property
results in three essential differences in the exercise strategy and the endogenous
asset values between convertible bonds and corporate warrants: (1) Even if no
dividend is paid, a premature exercise can be optimal in the block case. (2) The
debt value of a firm with outstanding warrants does not necessarily increase with
the exercise volume, because an exercise leads to an inflow of the strike prices
from the exercised warrants in contrast to a conversion of convertibles. (3) The
values of warrants in the unrestricted case can lie above or below the correspond-
ing values in the block case.

A TABLE OF SYMBOLS

Bt Value of additional debt given an exogenous conversion volume k t

B *
t Value of additional debt given the optimal conversion volume k *

t

C t(·) Value of a call option at time t
CC t(·) Value of a compound call option at time t
D t Present value of the total dividend at time t
k t Exogenous conversion volume at time t
k *

t Optimal conversion volume at time t
m Number of issued convertible bonds
n Number of stocks outstanding before time t = 0
N Face value of a convertible bond
ND Total face value of the additional debt
Pt(·) Value of a put option at time t
r Risk-free rate
S t Value of a stock given an exogenous conversion volume k t

S *
t Value of a stock given the optimal conversion volume k *

t

T Maturity of the convertible bond
TD Maturity of the additional debt
Vt Firm value of the risky part
Vt + Dt Total firm value

23 See Spatt/Sterbenz (1988).
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V −
T Firm value at time T immediately before redemption of the non-converted

convertible bonds

V– Critical firm value at time T that leads to a stock value of N when no 
conversion occurs

V
–

Critical firm value at time T that leads to a stock value of N when a 
complete conversion occurs

V d Lower firm value where a drop of k *
0 occurs in the block case

V u Upper firm value where an upward jump of k *
0 occurs in the block case

Wt Value of a non-converted convertible bond at time t = 0 given an 
exogenous conversion volume of k t

W *
t Value obtained with one convertible bond with the optimal strategy k *

t

Wt,all Total value of the m − k 0 non-converted convertibles
µ Mean of the firm value return
σ Volatility of the firm value return
τ Dividend date
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INFORMATION NETWORKS AS A SAFEGUARD FROM

OPPORTUNISM IN INDUSTRIAL SUPPLIER-BUYER

RELATIONSHIPS

ABSTRACT

The network idea has been gaining growing attention in the last decades. We analyse the
applicability of networks as a mechanism that protects suppliers from buyers’ oppor-
tunism. So-called information networks can function as a safeguard for dependent suppli-
ers by reducing information asymmetries among the networking parties and by developing
group norms. To confirm this hypothesis, we conduct an empirical study. The results show
that information networks can provide protection for a dependent supplier if information
about a buyer’s unfair behaviour is credible, and if as a result this buyer suffers a consid-
erable loss of reputation. 

JEL-Classification: M31.

1 INTRODUCTION

To meet the requirements of their industrial buyers, suppliers must often make
major investments. A large part of these investments are usually highly specific,
i.e., investments that can hardly be put to an alternative use beyond the one they
were originally intended for1. This situation results in a supplier’s dependence on
his buyer, which might encourage the latter to behave opportunistically2. Thus,
suppliers face the problem of how to either reduce their dependence on a buyer,
or how to protect themselves from a buyer’s unfair behaviour. 

The current economic literature deals mainly with two safeguards: intense contrac-
tual coordination3 and investments in good relationship quality4. But contracts are
appropriate instruments only if suppliers can control whether these contracts are
actually adhered to. Because there are information asymmetries between both par-
ties, this condition might not always be a given5. Especially in business relation-
ships that have lasted for a short time, only the party who behaves opportunisti-
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cally will know that he is behaving in this way. Berger/Noorderhaven/Nooteboom6

and Nooteboom7 argue that to judge a business partner’s behaviour as being
opportunistic, the supplier needs a longer period of time to gather enough experi-
ence with the new buyer. Furthermore, striving to achieve and maintain a high
relationship quality does not necessarily protect the supplier, as the buyer can
sidestep these efforts. In addition to these two safeguards, specific suppliers’
attributes, such as owning a valuable patent, having an outstanding product qual-
ity, or successful ingredient branding can also protect the supplier from oppor-
tunism, since in these cases the supplier is highly important to the buyer. How-
ever, in many cases these or similar attributes are missing.

Another possible protection instrument from opportunism, so far largely ignored
in research, could be the development and maintaining of information networks.
Networks are generally considered to have an integrating quality in inter-firm rela-
tionships8. In this paper we define inter-firm networks as cooperative efforts
between legally independent companies that achieve advantages for the network-
ing parties when compared to the firms that do not belong to this network9.

According to this definition, information networks represent cooperations between
firms. These cooperations are based on the partners’ common interests10 and are
intended to reduce existing asymmetries among the network participants’ mutually
important information11. By being network members, weak firms can build coali-
tions against other powerful firms and so improve their relative positions12.

Suppliers can also develop and profit from information networks. A supplier who
is part of such a network can in this way signal to his powerful buyer that infor-
mation on the buyer’s unfair behaviour could spread across his network by nega-
tive word of mouth. Therefore, if the supplier informed his network partners that
he ended a relationship because of the buyer’s opportunistic behaviour, the buyer
would face considerable difficulties in finding a substitute for that supplier13. 

In this paper we examine the assumption that integration in information networks
protects a dependent supplier from a buyer’s potentially opportunistic behaviour.
In a first step, we discuss this hypothesis theoretically, and then present an empiri-
cal study that confirms this assumption.  
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2 THEORETICAL FRAMEWORK

2.1 PROTECTION QUALITY OF INFORMATION NETWORKS

It makes good business sense for suppliers to inform each other mutually about a
buyer’s opportunistic behaviour, even if they are competitors. This hypothesis is
supported by the following arguments. 

First, knowledge about a buyer’s tendency to behave opportunistically is useful for
all network partners, for example, because they can either avoid any cooperation
with him in future or handle any dealings very carefully. Therefore, the reduced
information asymmetry between the different suppliers14 leads to a gain of power
for an individual supplier in relation to actual or potential buyers15. 

Second, we argue that networking parties will develop common values16 if there is
a regular and intense exchange of information inside the network17. Grandori/
Soda18 refer to the fact that network partners tend to develop group norms19. In
the situation considered here, these norms can consist of the partners agreeing by
common consent to limit their cooperation with powerful buyers when informed
that the buyers’ behaviour is unfair20. This consensus results in countervailing
power21.

Finally, we assume that because they have invested in developing and maintaining
the information network, the networking parties commit themselves to each other,
i.e., they are also basically interested in their partners’ welfare. This fact leads to
reduced competition among the suppliers within the network22, which is a disad-
vantage from the buyers’ viewpoint.

Clearly, the diffusion of negative information within a suppliers’ network can be
critical for a buyer, because he could lose his reputation as a customer and have
difficulties finding alternative suppliers. It is also obvious that an individual sup-
plier can protect himself from a buyer’s opportunistic behaviour by becoming part
of an information network. Because a business partner’s unfair behaviour will
result in economic disadvantages to this firm, we can derive the following hypoth-
esis: 

H1: The more intensely suppliers are embedded in an information network, the
higher is their economic success.
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In the following section conditions are discussed, under which suppliers possibly
benefit intensively from being information network members. 

2.2 EFFECTIVENESS OF INFORMATION NETWORKS

As we note above, some of the investments made by industrial business partners
are specific in nature. These specific investments become worthless if the business
relation is disrupted. In the literature, the thesis is widely accepted that one part-
ner (A) has an economic incentive to behave opportunistically if the other partner
(B) has made higher specific investments than A, because B must have a compara-
tively stronger interest in continuing the business relationship23. Therefore, an
asymmetry of specific investments to the supplier’s disadvantage should have a
direct negative effect on the supplier’s economic success. Furthermore, these con-
siderations result in the conclusion that if a supplier makes comparatively fewer
specific investments in a business relationship than does his buyer, the supplier
should not have strong reasons for protecting himself from a buyer’s opportunistic
behaviour. This consideration leads to the hypothesis:

H2: If a supplier has made higher specific investments in the relationship than has
the buyer, then information networks protect suppliers from a buyer’s oppor-
tunistic behaviour.

We can derive additional conditions for highly efficient information networks from
a theoretical framework suggested by Büschken. Büschken24 discusses five possi-
ble factors that influence a supplier’s good reputation in a market characterized by
customer uncertainty about product quality. These factors are experience, similar
situation, up-to-date information, information source credibility, and damage
potential. We can apply Büschken’s considerations to derive conditions for highly
effective information networks among suppliers. 

• Experience. A supplier has negative experiences with his buyer.

• Similar situation. In the same situation, if other suppliers had done business
with this buyer, they too would have had economic losses.

• Up-to-date information. The supplier who suffers from his buyer’s opportunism
transmits this information immediately to the other suppliers within his net-
work.

• Information source credibility. The network members assess the information
source as being credible, i.e., they judge the supplier who transmits the infor-
mation as being competent25 in recognizing opportunistic behaviour. Moreover,
the networking partners judge this supplier as trustworthy insofar as he is not
spreading this information out of self-interest.
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• Damage potential. As a result of the spreading of negative information within
the network, the buyer who behaves opportunistically will have both his pre-
sent and future ability to work with other suppliers severely impaired. 

We can regard the first two factors as givens, because this paper deals with infor-
mation networks among competing suppliers that are intended to exchange infor-
mation about individual buyers’ opportunism. The speed with which current infor-
mation about a buyer’s opportunistic behaviour is diffused to other network part-
ners depends on the quality of the information channels between the partners. If
there are only loose relationships between the networking parties, one member
risks providing valuable information while not receiving any relevant information
in return26. We have described the quality of these channels as the members’ net-
work integration intensity, i.e., the level of suppliers’ embeddedness, and this dis-
cussion has already led to hypothesis H1. Therefore, we need only discuss in
detail the two remaining factors, information source credibility and damage poten-
tial. 

Competing suppliers usually mistrust each other and therefore doubt the credibil-
ity of mutually exchanged information. After all, a supplier could spread rumours
about a buyer just to keep possible competitors from doing business with this
buyer. To be regarded as a credible information source, the informant would have
to face severe consequences for giving out false information. Thus, the network-
ing parties will only trust each other if the informant stands to worsen his position
by spreading false information27. In principle, a supplier has an economic loss if
his information policy causes the disruption of a business relationship into which
the supplier has made high specific investments, or if potential buyers avoid doing
business with him in the future because they believe he acts in a way that is dam-
aging to their business. If other suppliers are not able to judge the amount of a
certain supplier’s specific investments, they can alternatively assume, that the
amount of his specific investments (e.g., in production processes, staff qualifica-
tion, electronic data exchange, or quality control systems adapted to the buyer’s
specific requirements) increases with the duration of the relationship. Networking
parties can also believe in a member’s competence, to truly recognize a buyer’s
opportunistic behaviour only if the relationship with this buyer has already existed
over a long period of time28. This assumption accords with Porter ’s market signal
theories. Porter postulates that only established, well-known companies within a
branch are capable to send highly credible signals29. Transferred to the problem
considered here, we can assume that a firm’s long-term experience within a
branch and with an individual buyer serves as a good indicator for the credibility
of the information sent to other network members. These considerations lead to
the following hypothesis.
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H3: If the supplier’s relationship with the buyer has existed over a long period of
time, intense network integration protects the supplier from a buyer’s oppor-
tunistic behaviour. 

However, we note that some basic trust must exist among the network members,
because otherwise a social system such as an information network could not
exist30.

As we mention above, the extent to which an information network provides pro-
tection from an opportunistically acting buyer depends on the amount of damage
actually caused to his reputation once the information about his behaviour has
spread. If a certain buyer has a negative reputation, his potential suppliers can use
this information as an indicator for his abilities and motivations31. We can assume
that the extent of damage increases with the diffusion of negative information.
Therefore, the damage to an unfairly acting buyer depends on the number of net-
work members who can inform other networking parties through negative word
of mouth. Moreover, in this context it is important that information network mem-
bers can also transmit information into other networks they belong to, resulting in
multiplier effects of negative word of mouth32. Thus, the existence of a large num-
ber of competitors embedded in an information network could prevent the buyer
from actually behaving opportunistically. There is no doubt that on the one hand
the number of competitors has a direct negative effect on a supplier’s economic
outcome, because with an increasing number of suppliers the buyer’s power to
negotiate and find alternative suppliers increases. On the other hand, as we can
see from the considerations above, a large number of competitors represents a
favorable condition for protecting a supplier from a powerful buyer’s opportunism
through an information network. Thus, we can hypothesize that:

H4: If the supplier can spread the information about a buyer’s opportunistic
behaviour to many competitors, then the supplier’s intense network integra-
tion offers protection from this buyer’s opportunistic behaviour.

The diagram in Figure 1 summarizes the hypotheses. 

3 EMPIRICAL ANALYSIS

Our empirical analysis is based on data from a written survey, which we con-
ducted among 232 industrial suppliers. The respondents who completed the ques-
tionnaire (in German) either belonged to the general management or the market-
ing/sales management. The respondents were requested to select a business rela-
tionship that is very important to their company and to provide data about this
relationship33. The sample consists of companies from the following branches:
metal industry (34.2%), mechanical engineering (17.1%), electronics (16.7%), auto-
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motive industry (15.8%), plastics industry (9.2%), precision mechanics (4.4%), and
other branches (2.6%). 

3.1 MEASURES

To measure network integration intensity (i.e., embeddedness), the supplier’s sub-
jective judgement of his economic success due to the relationship, and the sup-
plier’s dependence on his buyer we asked respondents to rate statements on a 
7-point scale. We then calculated means for the variables used in measuring each
respective construct. 

The following two items, which are similar to the measures applied by Noote-
boom/Berger/Noorderhaven34, measure the supplier’s network integration intensity
(correlation 0.712).

• Because of our relations with other companies in our industry, other suppliers
would be informed immediately about a buyer’s unfair behaviour. As a result,
this buyer would lose his reputation.

• If this buyer treated us unfairly, this behaviour would substantially wreck his
reputation in our industry. 

We used the following three statements, which are frequently applied to similar
situations in literature35, to measure the supplier’s perception of his economic suc-
cess resulting from the relationship (Cronbach ’s Alpha = 0.751):

• If you consider the most important financial reward you have had in this rela-
tionship, to what extent does it meet your prior expectations?
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• How do you judge the overall success of your relationship compared to your
prior expectations?

• Seen as a whole, our cooperation with this buyer can be described as not being
very efficient (recoded).

We applied a difference scale36 to measure the supplier’s dependence on the
buyer that results from the symmetry or asymmetry of the specific investments in
the relationship. The respondents had to judge five aspects of that relationship
from both their own and their buyer’s point of view: the amount invested in the
relationship, the losses to this investment in the event of a breakup in the relation-
ship, the costs for adaptations in the production area incurred so far, the time
spent for these adaptations, and the costs for restructuring if the relationship were
to be disrupted. The two scale items used for measuring the degree to which the
specific investments lost their value in case the relationship was discontinued
were, for example:

• If we substituted another firm for this buyer, a high proportion of the assets
invested in this relationship would become completely worthless.

• If we were to discontinue the relationship with our buyer, the largest part of the
assets invested by our buyer in connection with our relationship would be lost.

We calculate the difference of the scale values for each of these five item pairs.
Our calculations represent the degree of the supplier’s dependence on the buyer.
We also determine the mean of these five differences (Cronbach ’s Alpha = 0.713).
If the five relationship aspects indicate that the supplier has invested more in the
relationship than the buyer, we assume that the supplier is engaged in a one-sided
position of dependency.

The duration of the considered relationship was easily determined by indicating
the year. The number of competitors was obtained from the answer to the ques-
tion: “Is your company the only one supplying these products to your buyer? If
not, how many other companies are able to offer the same or very similar prod-
ucts?” 

3.2 ANALYSIS AND RESULTS

Because we intend to examine whether certain variables (supplier’s dependence
on a buyer, duration of the business relationship, number of competitors) moder-
ate the relationship between a supplier’s embeddedness in an information net-
work and his economic success, we divide the observations into categories based
on these variables and examine and compare the strength of the relationship
within these categories. If, for example, the values obtained for the three moderat-
ing variables are divided into three categories on the basis of their 33%-quantiles,
there result 33 possible constellations. However, proceeding in this way leads to
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the problem that the number of observations per constellation is comparatively
low.

For this reason, we conduct two separate analyses, one with supplier’s depen-
dence and number of competitors as moderating variables, the other using the
supplier’s dependence and duration of the relationship. This procedure is accept-
able, considering the low correlations between the three moderating variables, as
shown in Table 1.
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 Dependence 

on the buyer 

Number of 

competitors 

Duration of the 

relationship  

Dependence on the buyer 1.0000 0.2011 -0.1013 

Number of competitors  1.0000 -0.0116 

Duration of the relationship   1.0000 

Note: The correlations were calculated for variables measured on a metric level. 

Table 1: Correlations between the moderating variables

Using this procedure ensures that each of the resulting nine constellations will
contain at least twenty observations. The coding of the moderating variables into
three dummy variables and the intervals of the other model variables are listed in
Table 2.

Construct Categories Coding 

Supplier’s dependence 

on the buyer due to 

specific investments’ 

asymmetry 

very high  

high 

low 

A1=1, if SIS>>SIB, 0 else 

A2=1, if SIS > SIB, 0 else 

A3=1, if SIS < SIB, 0 else 

Number of competi-

tors 

none/some 

a few 

many 

C1=1, if number from 0 to 4, 0 else 

C2=1, if number from 5 to 10, 0 else 

C3=1, if number exceeds 10, 0 else 

Duration of the rela-

tionship 

short-term 

average 

long-term 

D1=1, if duration up to 10 years, 0 else 

D2=1, if duration between 11 and 25 years,  

0 else 

D3=1, if duration over 25 years, 0 else 

Embeddedness in an 

information network 

metric scale N: 0=very low,..., 6=very intense 

Economic success metric scale 0=very low,..., 6=very high 

Note: SIS = supplier’s specific investments; SIB = buyer’s specific investments. 

Table 2: Categories and value intervals of the model variables



Based on these variables, we conduct two regression analyses. In each case we
use the supplier’s economic success as the dependent variable, and use combina-
tions of the dummy variables and their interactions with the embeddedness in the
information network as independent variables. The results of these analyses are
shown in Table 3. These findings are explained in the next section.
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Regression 1 Regression 2 

Independent 

variable 

Regression 

coefficient 

t-value p-value Independent 

variable 

Regression 

coefficient 

t-value p-value 

Intercept 

A1⋅C1      

A1⋅C2 

A2⋅C1      

A2⋅C2        

A2⋅C3 

A3⋅C1       

A3⋅C2      

A3⋅C3 

A1⋅C1⋅N 

A1⋅C2⋅N 

A1⋅C3⋅N 

A2⋅C1⋅N 

A2⋅C2⋅N 

A2⋅C3⋅N 

A3⋅C1⋅N 

A3⋅C2⋅N 

A3⋅C3⋅N 

1.6394 

1.3335 

1.3322 

2.3516 

1.8883 

1.3480 

3.6417 

2.1639 

1.7812 

0.0226 

0.1152 

0.3405 

0.0354 

0.1086 

0.2545 

0.0664 

0.0809 

0.1269 

4.772 

1.819 

2.013 

2.446 

2.544 

1.930 

4.050 

2.386 

2.948 

0.156 

1.297 

5.304 

0.223 

1.080 

2.579 

0.611 

0.688 

1.681 

0.0000 

0.0704 

0.0454 

0.0153 

0.0117 

0.0550 

0.0001 

0.0179 

0.0036 

0.8760 

0.1960 

0.0000 

0.8236 

0.2815 

0.0106 

0.5421 

0.4923 

0.0943 

Intercept 

A1⋅D1      

A1⋅D2 

A2⋅D1      

A2⋅D2      

A2⋅D3 

A3⋅D1      

A3⋅D2      

A3⋅D3 

A1⋅D1⋅N 

A1⋅D2⋅N 

A1⋅D3⋅N 

A2⋅D1⋅N 

A2⋅D2⋅N 

A2⋅D3⋅N 

A3⋅D1⋅N 

A3⋅D2⋅N 

A3⋅D3⋅N 

2.9568 

0.6682 

0.0784 

0.8647 

0.3674 

0.7466 

0.9738 

1.0905 

1.2330 

0.0242 

0.1887 

0.2659 

0.0249 

0.1340 

0.2406 

0.0370 

0.0496 

0.1050 

8.754 

0.756 

0.131 

1.117 

0.538 

1.576 

1.075 

1.338 

1.724 

0.165 

2.245 

3.666 

0.204 

1.348 

2.052 

0.230 

0.324 

1.440 

0.0000 

0.4506 

0.8959 

0.2652 

0.5915 

0.1165 

0.2838 

0.1822 

0.0861 

0.8689 

0.0258 

0.0002 

0.8384 

0.1791 

0.0414 

0.8180 

0.7466 

0.1514 

R2=0.3028 R2=0.2706 

Note: Significances calculated for 2-tailed tests. 

Table 3: Statistical explanation of the supplier’s economic success by embeddedness
in an information network for different combinations of  moderating
variables

3.3 THE EFFECT OF THE NUMBER OF COMPETITORS

The first case we discuss is that of lowest intensity of a supplier’s network integra-
tion (i.e., N = 0). Thus, we must analyse both the intercept and the eight first-
order interaction effects in regression equation 1.

The results of regression equation 1 show that those suppliers who depend
strongly on their buyers and compete with many other companies that produce
equal or very similar products describe their business relations as comparatively



less profitable. In this case the mean success reaches only 1.64 on a 7-point scale
(0 = very low success,…, 6 = very high success).

From the supplier’s point of view, because of the symmetry/asymmetry of the
partners’ specific investments in their relationship, the economic success increases
with decreasing dependence on his buyer. Furthermore, the results indicate that
the supplier’s success also increases with a decreasing number of competitors.
Business relations in which the buyer has invested more specific assets than the
supplier and in which the buyer faces extreme difficulties in finding an alternative
supplier appear to be comparatively most successful. Given this favorable constel-
lation, the mean success of 1.64 increases by 3.64 to 5.28 (still using the assump-
tion of the lowest information network integration level, i.e., N = 0).

When we also consider the intensity of information network integration as an
explanatory variable, the suppliers’ economic success increases if many other
companies are able to produce similar products (i.e., if C3 = 1). Without exception,
all second-order interaction effects A1 · C3 · N, A2 · C3 · N, and A3 · C3 · N are signifi-
cantly positive at least at the 5% level in one-tailed tests. It also becomes obvious
that the effect of network integration intensity increases with the degree of the
suppliers’ dependence on their buyers. This result is due to the symmetry/asym-
metry of specific investments, because the effect A1 · C3 · N exceeds the effect of
A3 · C3 · N (i.e., 0.3405 > 0.1269, t = 3.34).

The estimates of regression equation 1 show the two differing effects that the
number of competitors has on a supplier’s economic success. For illustration, in
Table 4 the effect of the network integration intensity (N) on the economic suc-
cess from the supplier’s point of view is shown for the nine constellations that
result from combining “supplier’s dependence” with “number of competitors”. 
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Number of competitors  

none/some a few many 

1.64+1.33+0.02⋅N 1.64+1.33+0.12⋅N 1.64+0.00+0.34⋅N 

1.64+2.35+0.04⋅N 1.64+1.89+0.11⋅N 1.64+1.35+0.25⋅N 

Supplier’s 

dependence 

on the buyer 

very high 

high 

low 1.64+3.64+0.07⋅N 1.64+2.16+0.08⋅N 1.64+1.78+0.13⋅N 

Table 4: Influence of number of competitors on a supplier’s economic success

The intercepts of these equations show that the economic success of suppliers
characterised by low embeddedness in information networks (N = 0) decreases
with an increasing number of competitors. Simultaneously, their success increases
with the number of competitors (i.e., N) because these are potential recipients of
information. Therefore, the number of competitors moderates the influence of the
network integration intensity on a supplier’s economic success.



3.4 THE EFFECT OF THE RELATIONSHIP’S DURATION

The effect of the relationship’s duration will also be analysed initially for the case
of a very low network integration intensity, i.e., N = 0. The effect A3 · D3, which is
significantly positive in a one-tailed test at the 5% level, indicates that a supplier
evaluates a business relation as comparatively economically successful if his buyer
has made more specific investments in the relationship than has his own com-
pany, and if these positive circumstances have already lasted a long time. Thus,
the duration of the business relationship cannot be regarded as a success factor by
itself, because it has a positive influence only on a supplier’s economic success
when combined with the buyer’s dependence.

Considering the second-order interaction effects in regression equation 2, it is evi-
dent that a supplier’s increasing network integration affects his economic success
positively if the relationship has already lasted a long time (i.e., if D3 = 1). The
regression coefficient for the A1 · D3 · N effect proves to be significantly positive at
the 0.1% level, the coefficient for the A2 · D3 · N effect at the 5% level, and the
coefficient for the A3 · D3 · N effect at least at the 10% level in one-tailed tests.
Since the coefficients for A1 · D1 · N, A2 · D1 · N, and A3 · D1 · N are not significant,
we can suppose that network integration intensity does not influence economic
success where short-term relationships are concerned. Thus, it is also statistically
confirmed that the relationship’s duration moderates the effect of the network
integration intensity on a supplier’s economic success. 

3.5 HYPOTHESES TESTS

After having commented the statistical results on two chosen moderating variables,
the four hypotheses will now be tested. 

According to H1, a supplier’s economic success should increase in line with his
embeddedness in supplier information networks. The estimated coefficients for A1

· C3 · N, A2 · C3 · N, and A3 · C3 · N in regression equation 1, and for A1 · D3 · N, 
A2 · D3 · N, and A3 · D3 · N in regression equation 2, which are, with only one
exception, significantly positive at the 5% level in one-tailed tests, support H1 for
certain constellations. 

Therefore, we examine whether these constellations correspond to the moderating
variables described in hypotheses H2 to H4.

According to H2, a supplier’s dependence moderates the postulated relationship.
As the findings of regression equation 1 demonstrate (i.e., particularly the 
coefficient relation 0.3405 > 0.2545 > 0.1269), there should also be a high num-
ber of competitors (i.e., C3 = 1), as predicted by H4. The coefficient relation
0.2659 > 0.2406 > 0.1050 in regression equation 2 also supports hypothesis H2, but
only for long-term business relationships. These findings were predicted by H3. In
summary, we can state that the results of this study support all tested hypotheses.
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4 CONCLUSIONS

The idea of inter-firm networks has received a lot of attention in economic litera-
ture during the last two decades37. Therefore, we took the obvious step of
analysing whether networks could also serve as a protection mechanism from a
business partner’s opportunistic behaviour in industrial supplier-buyer-relation-
ships38. Three arguments speak for the protective quality of an information net-
work. First, an information network reduces information asymmetry for the sup-
plier, which means an individual supplier gains power in relation to his buyers.
Second, in information networks group norms may emerge. Such norms can result
in an informal agreement not to do further business with buyers who behave
unfairly. Third, because of their common interest, information networks may lead
to reduced competition among the networking parties. 

Furthermore, it was argued that a supplier’s dependence on his buyer is necessary
to be in need of protection from his buyer’s opportunism. Finally, we noted how
important the credibility of the information source is for a network consisting at
least partly of competitors as well as the damage potential of negative word of
mouth regarding a buyer’s purchasing behaviour. We took the duration of the
business relationship and the number of competitors for indicators to test the
moderating role of these two variables.

The results of our empirical study support the assumption that suppliers who are
intensely embedded in information networks are more economically successful.
Thus, it can be advantageous to suppliers to participate in developing and main-
taining such networks if they are concerned about their buyers’ possibly unfair
business behaviour. However, the results also indicate that this safeguarding func-
tion only exists under the conditions of high information source credibility and if
the buyer’s reputation can be severely damaged by negative word of mouth.

According to the authors’ experiences in this area, information networks that work
successfully are not institutionalised. Companies contributing to and benefiting
from such networks instead use the environment of common projects (i.e., devel-
oping components, jointly purchasing raw materials, or cooperating in the area of
logistics) to establish information networks and use them for information
exchange. Furthermore, common committee obligations (e.g., standardization pro-
jects, wage negotiations) are also favorable occasions to build channels for
exchanging information about opportunistic buyer behaviour. These situations are
characterized by a confidential atmosphere and therefore seem to be appropriate
occasions to develop and maintain information networks.
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37 See e.g. Johanson/Mattson (1985) and (1987); Johannison (1987); Ford (1990); Iacobucci/Hopkins
(1992); Sydow (1992); Soeters (1993); Loose/Sydow (1994); Duysters/Hagedoorn (1995); Bellmann/
Hippe (1996); Croft/Woodruffe (1996); Park (1996).

38 See e.g. Provan (1993).
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Valerie Feldmann*

COMPETITIVE STRATEGY FOR MEDIA COMPANIES IN THE

MOBILE INTERNET**

ABSTRACT

The provision of mass media content over next-generation 3G mobile networks is envi-
sioned as an exciting new application of new media. This paper focuses on the mobile
Internet as strategic challenge for media and entertainment companies. It provides an
overview of distinctive features of the mobile Internet related to personalization, time and
location sensitivity, uncertainties between technology push and market pull, and motiva-
tions for engagement in mobile interactivity. The analysis of competitive strategy in the
mobile Internet suggests that the changing market structures in the converging media and
entertainment and mobile wireless telecommunications industries lead to shifts of bargain-
ing power. The emerging co-opetition challenges media and entertainment companies to
re-evaluate their activities in the mobile value chain that provide potential for the creation
of sustainable competitive advantage in the mobile Internet. These changes are reflected
in the emerging business models for media and entertainment companies in the mobile
Internet. The paper presents three strategic options for media companies: a syndication
strategy, a portal strategy, and a mobile virtual network operator strategy.

JEL-Classification: D8, L8, M3.

1 INTRODUCTION

The provision of mass media content over next-generation 3G mobile wireless
networks1 is envisioned as an exciting new application of new media. But its key
success drivers remain uncertain. It is yet to be seen, if serving mobile content will
be highly profitable or a money-losing business. The media uses various buzz-
words such as m-trading, mobile multiplayer games, and mobile movies and thus
creates high expectations. Yet, the demand for mobile content tends to be
assumed rather than demonstrated, and reality may disappoint.
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However, mobile communications have become an integral part of both business
and private life. In 2002, for the first time mobile phones worldwide will outnum-
ber fixed-line phones2. The diffusion of wireless communications technology,
fixed wireless, but in particular mobile wireless, has taken place rapidly, exceed-
ing even that of the Internet. Forecasts predict that by 2010 there will be more
wireless phones than PCs or even TVs3.

Against this background, the mobile Internet will gain in significance and rele-
vance in media companies’ strategies to distribute their content via multiple digital
platforms. Mobile communication’s use and its applications are moving beyond
simple point-to-point voice to data applications such as text, pictures, graphs,
audio, and video. Creating the appropriate and relevant content may be a key dri-
ver for the development of a next-generation mobile infrastructure. Therefore,
media content providers are developing strategies for the distribution of mobile
wireless content4. This development is particularly challenging, since the wireless
telecommunications market is characterized by rapid technological change and
great uncertainty about the significance and duration of technological standards,
as well as consumer demand. Thus, the evolvement of profitability becomes an
important challenge in these markets. Convergence processes in media and enter-
tainment and mobile wireless telecommunications industries are leading to
changes in industry structure and hence will challenge strategic management of
media companies to build and sustain competitive advantages. However, opera-
tional effectiveness through better technology will probably not determine how
the players sustain a competitive advantage. Delivering a unique type of value to
the customers has more potential to become source of competitive advantage.
Therefore, the direct channel to contact mobile Internet customers is an important
asset and suggests growing importance of customer relationship management as
well as brand strategy for media companies in the mobile Internet.

In section 2, the analysis focuses on the mobile Internet as strategic challenge for
media and entertainment companies. The section provides an overview of distinc-
tive features of the mobile Internet, and examines uncertainties between technol-
ogy push and market pull and motivations for engagement in mobile interactivity.
Section 3 concentrates on competitive strategy in the mobile Internet. This section
discusses changing market structures in the converging media and entertainment
and mobile wireless telecommunications industries, media and entertainment com-
panies in the mobile value chain, and the creation of sustainable competitive
advantage. Section 4 presents emerging business models for media and entertain-
ment companies in the mobile Internet and suggests three strategic options for
media companies: a syndication strategy, a portal strategy, and a mobile virtual
network operator strategy. Section 5 concludes.
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2 THE MOBILE INTERNET AS STRATEGIC CHALLENGE FOR MEDIA AND ENTERTAINMENT

COMPANIES

According to Rogers (1995) perceived attributes of innovation, the adoption of
mobile communications services will be influenced by the relative advantage,
compatibility, complexity, trialability, and observability5. Parameters of the mobile
Internet that may contribute to the first attribute, the perception of a relative
advantage, could be the spatial and temporal needs of communication, functional
needs of users, an individual cost optimum of communication, and content.

Among these parameters, media content on mobile wireless distribution platforms
could become a dominant driver of data traffic. Therefore, content will be an
important element in both media and telecommunications companies’ business
models. The success of mobile wireless media could be largely dependent on the
context in which it functions6. Ubiquity of content does not necessarily create rel-
evance, and pure availability does not create demand. It is context that creates rel-
evance that can be translated in a further step into transactions.

“Wearable” computing is an example of trying to avoid disruptive experiences
with mobile devices. Projects at the MIT Media Lab such as Nomadic Audio7 or
MIThrill8 experiment with how to smoothly integrate communications technology
into clothes and into the context of the individuals’ life. IBM introduced pervasive
computing in intelligent jewelry, e.g., in watches, rings, necklaces, and earrings.
The use of media content is affected through ubiquitous computing as well. Time-
sensitive information is being pushed at the consumer; location-based services can
be pulled by consumers. Both have the potential to become an integral part of
individual and business life. Customer loyalty to certain media offers can be
increased by these measures9. However, ubiquitous technology can easily harass
consumers and turn the vision of a continuous information flow into a permanent
intrusion through distractions and sales pitches10.

2.1 DISTINCTIVE FEATURES OF THE MOBILE INTERNET

The mobile Internet enhances the use of services in the dimensions time and
space. It does so by adding ubiquity of Internet access and immediacy of commu-
nication and (inter)activity.
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ing choices. Their findings suggest that the profile of a multiproduct firm is an important element
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firm’s products that affects loyalty.

10 See Gleick (2001).



Originally, the concept of mobility was rooted in the area of transportation. Now,
it has been transferred to communications networks. Mobile communications con-
quers constraints of location and geography and allows ubiquitous availability11.

New time management capabilities emerge with real-time pushed and pulled
voice and data communications that quicken the pace of both business and per-
sonal life in business-to-business and business-to-consumer markets. The mobile
Internet’s access device also differs from the fixed desktop computer that accesses
the Internet. The mobile phone is far more personal than a PC and is likely to be
used by only one single person. Personalization of processes and services in the
mobile Internet based on the depicted characteristics may be among the most rel-
evant sources of competitive advantages in strategic mobile Internet management.

A characteristic of the mobile Internet is its hybrid structure, which combines the
virtual and the real world in a unique way. This hybridisation differs from the vir-
tual worlds of the Internet. Movement and mobility in the physical offline world
and surfing in virtual online worlds are no longer exclusive. Instead, they can now
be combined. This hybridization of on- and offline media environments as well as
of voice and data communications has fostered ideas and expectations for the
mobile phone as a transaction device. Integrating the on- and offline experience
without shifting the channel becomes possible when interactive rich media appli-
cations of the Internet which have already been implemented in e-commerce, are
augmented through their use in nomadic environments12 and the option to link
mobile data transaction offers to call centers.

Another interesting process of hybridization will take place in navigation, which
may also use the voice to browse mobile Internet offers. Voice-activated services
are being developed to adapt mobile Internet usage to the specific usage
context13. When a person is moving, e.g., walking down a street, voice navigation
as a background activity will be the only possible navigation mode that will
enable the user to keep on moving and still be able to concentrate on the street as
foreground activity.

While it has been argued that the Internet serves mainly as a tool to gather infor-
mation on a product that will later be bought in bricks-and-mortar stores, the
mobile Internet can reverse this relationship. A customer can gather information in
a store and, if there are price, quality or service advantages, purchase the good in
the virtual world via the mobile device. Whereas the Internet reduces the impor-
tance of location, since virtual markets are not bound to it, the mobile Internet
emphasizes the importance of location.

Various capabilities and functions are integrated into mobile communications ser-
vices. One can distinguish communications, real-time content, storage content,
and transaction services. The most obvious function is communications. Voice ser-
vices and complementary data communication services such as Short Message Ser-
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vices (SMS) are the basic feature of cell phones and today also the main reason for
use14. This primary use has the potential to expand to using the cell phone as
device to access the mobile Internet. Forecasts estimate that data communications
will increase in importance for cell phones15. The success of SMS and related info
services, the possibility to read e-mails, send Multimedia Messaging Services
(MMS), and use instant messaging (IM), are raising high expectations on more
advanced data services, especially in terms of generating revenues.

The real-time content in mobile devices is time sensitive published data. Examples
are stock quotes, weather reports, or traffic information. This data can be provided
by media companies like Reuters, the Financial Times, or The Weather Channel;
content aggregators like Yahoo; or other wireless portals as well as municipal
authorities. Storage content comprises databases such as the “Yellow-Book” phone
directory or restaurant guides. This content can also be provided by publishers
such as lifestyle magazines, as well as established institutions and brands like the
Yellow Pages or the Zagat restaurant guides.

Transactions represent an area that raises as many hopes as it raises doubts.
Mobile electronic commerce can develop the cell phone from a communications
into a transaction device. However, the adoption of m-commerce transactions is
still very low. The limited size of the display, e.g., determines the amount of pro-
duct information. However, when the device can support convenient use, includ-
ing one-click m-commerce applications as well as secure and trusted billing sys-
tems, adoption rates may be higher. Identification of the user is one clear advan-
tage of cell phones over other mobile devices as well as traditional e-commerce.
Yet, before m-commerce can play a significant role in e-commerce, telecoms need
to implement secure identification processes and a standardized micropayment
system. A central success factor for m-commerce will be its context specificity.
Connecting e-commerce offers to the described enhanced dimensions of time and
space and embedding it in context-aware services will be crucial for building and
sustaining competitive advantages in m-commerce.

Taking into account the discussed distinctive features of the mobile Internet as
well as thinking in terms of immediate, fast access to information, customers will
have little acceptance and a short attention span when they are surfing the mobile
Internet. They will instead rely on information they can find quickly and in trusted
brands with which they already have a customer relationship. This potential con-
sumer behavior suggests that the mobile Internet could enhance the importance of
brands and of customer relationship management.

2.2 UNCERTAINTIES BETWEEN TECHNOLOGY PUSH AND MARKET PULL

Mobile Internet access does not improve the mobility of its users – (since this is a
question of transportation), but information and communications infrastructure
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becomes ubiquitously available on personal devices. It will complement, rather
than substitute for, conventional Internet services.

However, a sensitive question that still needs to be considered concerns the ratio
of technology push and market pull in the emerging mobile wireless telecommu-
nications and content markets. There is much uncertainty on this question, and
this uncertainty influences the development of innovative processes, products, and
services. Uncertainty appears on two levels, about technological development in
highly competitive environments and the establishment of standards16 that might
drive market acceptance and shift competition to services, as well as about con-
sumer demand.

Concerning technological development, the broadband capacity offered by 2.5G
networks might be sufficient for services that users demand via their mobile
phones and would call into question investments in 3G networks. Positioning
technologies, device operating systems, microbrowsers, protocols, gateways, lan-
guages, and micropayment systems need to be developed and standardized for
the mobile Internet. This list represents only a very small fraction of unsolved
technological problems. The choice of the device is also in the technological
realm, but may be determined by the context in which the device is used and
how well it fulfills the functions that customers demand17.

It is even less clear what market pull, i.e. consumer demand, will be. Little reliable
data is available that deals with demand for 3G services and consumers’ willing-
ness to pay for them. To acquire information on the development of the mobile
Internet in Europe or North America, telecom researchers are closely watching
how the mobile Internet in Japan and the rapid adoption of NTT DoCoMo’s 
i-mode service develop18.

However, the diffusion of innovative products and services in media communica-
tions is always particularly related to their social meaning and use. Innovative ser-
vices for mobile phones create different usage contexts. Communications are not
restricted to the private sphere, but are performed in public spaces. The personal
nature of the mobile phone is leading to new usage patterns. It also marks the
participation in certain lifestyles and peer groups. The dimension of functional
images of the mobile Internet in relation to and in the context of communication
and media usage patterns of existing media is relevant for the creation of usage
options for consumers. Against this background, the integration of mobile Internet
services in existing companies strategies as well as the evolution of new busi-
nesses19 seems both very promising and risky. The key drivers of market develop-
ment could be personalization of services, ubiquity and immediacy of access, and
possibly the reduction of transaction costs. For the specification of key drivers,
especially consumers’ motivations for mobile interactivity are crucial.
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2.3 MOTIVATIONS FOR ENGAGEMENT IN MOBILE INTERACTIVITY

Uses-and-gratifications research20 has identified gratification factors for cellular
telephony such as sociability, relaxation or entertainment, instrumentality or acqui-
sition, reassurance, and fashion and status21. From the consumers’ perspective,
motivations for the use of mobile wireless data communications are often
grounded in lifestyle criteria and may focus on communications, entertainment,
and convenience22. Communications, comprising e-mail, text and multimedia mes-
saging, and mobile instant messaging, has the potential to become the “killer
application”, similar to its function for the Internet. Forecasts for the use of mobile
interactivity underline the growing popularity of entertainment services such as
multiplayer games or music downloads23. Convenience is also a promising factor.
Mobile interactivity offers instant gratification. If conducting certain transactions
via mobile devices is more convenient, e.g., due to the integration of barcode
scanning technology, then mobile commerce could become a key driver for using
mobile interactivity. The necessary precondition is mobile usability and ease of
mobile Internet navigation.

The motivations for media companies to expand their services onto new digital
platforms and to engage in mobile interactivity are brand and customer relation-
ship management and the creation of multiple revenue streams. Integrating mobile
wireless platforms into a digital multiple-platform strategy will build on existing
brands’ identity and will extend the reach of the digital media brands into markets
without significant PC penetration. Thus, a mobile strategy will not only deepen
the relationship with existing customers, it will also open the potential to acquire
new customers. Mobile revenue streams can have multiple sources, subscription
from customers, advertising revenues from cross-promotion, and revenue-sharing
agreements with network operators.

Mobile network operators have, in the past, focused primarily on growth and the
speed at which they can enlarge their customer base. They must now direct their
focus to profitability and rethink their strategic approaches. To define a unique
value proposition for their customers, they turn to content providers who in return
gain bargaining power. Telecommunication companies are dependent on content
providers since they do not have the core competency to create the appealing
content that may generate revenue. Media companies are dependent on the new
mobile distribution platform and the customer contacts and billing relationship of
wireless operators. Since there is the potential for a shift of power from the net-
work operator to the content provider, the next section will discuss the emerging
co-opetition24 between the media and telecommunication companies.
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3 COMPETITIVE STRATEGY IN THE MOBILE INTERNET

The digitization of content distribution has lead to structural changes in media and
entertainment markets25. Online content has become an established component of
traditional media companies’ offers. It has also led to the emergence of new media
companies. The next diversification in the multiple digital distribution strategies of
media companies can relate to the provision of personalized mobile wireless
media content. However, before analyzing emerging strategic options for media
companies, we must observe changes in industry structure, and changes in activi-
ties of media companies by using the tool of the value chain in order to seek
potentials for building sustainable competitive advantage.

A lesson that media companies have learned from the Internet is that they do not
want to follow the Internet rule “follow the free”26. The media companies want to
charge for mobile Internet services, although it is still unclear if customers are will-
ing and ready to pay for such services after having been used to getting content
for free on the Internet. The telecoms have learned from past experience with
mobile communications that they must avoid distorted revenues, costs, and share
prices. For example, strong subsidies of handsets, in Europe have led to a distor-
tion of telecommunication companies’ customer base and the determination of the
industries’ leading revenue measure, the average revenue per user (ARPU). Subsi-
dizing prepaid phone handsets contributed to this trend. Consumers bought hand-
sets, used the prepaid card and simply bought a new handset instead of buying a
new prepaid card. Thus, the telecommunication companies’ customer base has
grown on paper, but not in revenue. The subsequent distortion of ARPU not only
leads to mistakes in internal processes bought forecasting demand and sales, but
also misleads shareholders.

The impact of strategy in mobile Internet markets is extremely high, because gain-
ing sustainable competitive advantage lies in differentiation27, awareness of cus-
tomer demand, and good estimation of technological development to overcome
the high level of uncertainty of the mobile Internet. These are the elements that
will determine if the mobile Internet can create economic value for the players
involved in the mobile value chain. Ultimately, this uncertainty will be resolved by
the uses and gratifications the mobile Internet will offer to businesses and con-
sumers. When we analyze the industry structure of mobile Internet markets related
to the media and telecommunications industries, we see that there is the potential
for profitability. However, we have yet to see who is going to capture the eco-
nomic benefits. This uncertainty is due to potential power shifts in the industry
and how much value can be reaped by the customers.
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3.1 CHANGING MARKET STRUCTURES IN THE CONVERGING MEDIA AND ENTERTAINMENT AND

MOBILE WIRELESS TELECOMMUNICATIONS INDUSTRIES

The rules of competition that determine an industry’s attractiveness and influence
a firm’s competitive strategy are embodied in five competitive forces28. The entry
of new competitors, the threat of substitutes, the bargaining power of buyers and
of suppliers, and the rivalry among the existing competitors determine a firm’s
profitability. The strength of these five competitive forces can change as an indus-
try evolves.
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29 See Bughin/Lind/Stenius/Wilshire (2001).

Rivalry among

existing

competitors

Bargaining Power 

of Suppliers

Buyers

Bargaining 

Power of 

Channels

Bargaining 

Power of 

End-Users

Barriers to Entry

Threat of Substitute 

Products or Services

Adapted from: Porter (2001), p. 67

Competitors from the mobile 

wireless telecommunications 

industry enter the media industry

(+)

Access to mobile consumers through 

a carrier

(+)

By adding another distribution platform, 

media markets could be expanded, but 

serve different needs

(+) 2.5G services are potentially sufficient, 4G 

services are on the horizon

(-)

Lack of licenses to media content(+)

Strong brand identities of established 

brands

(+)

Raises bargaining power over 

licenses

(+)

The mobile Internet

provides a channel for

production companies to 

reach end users,

reducing the leverage of 

intervening companies

(+)

Attention 

economy shifts 

bargaining 

power to end

consumers

(-) Binding 

contracts

(+)Telecoms’

portals  are 

dependent on

content

(-)

Strong intra-medial competition(-)

Table 1: The Mobile Internet influences the Media Industry’s Structure

As the mobile Internet develops, the industry structure of the media and enter-
tainment industry turns into a relationship of co-opetition with wireless operators.
Rivalry among competitors extends from the competition among pure media com-
panies to the competition among players in the converging telecommunications
and media industries. Media companies gain in bargaining power, because con-
tent is suggested to be a main driver of the adoption of mobile communication
services in the business-to-consumer (B2C) sector.

With the option to establish mobile virtual network operators (MVNOs) media
companies can use their core assets and enter the wireless telecommunications
market. From the point of view of wireless operators, the emergence of new play-
ers such as MVNOs will be even more crucial, if MVNOs such as media compa-
nies or Internet denovo companies, e.g. portals like Yahoo!29, establish strategic
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alliances with banks and other content and application providers. These players
not only have a lower churn rate than do the mobile carriers, but can also reduce
carriers to mere providers of pipes30. However, among the carriers’ most valuable
assets are their existing customer relationships. Barriers to market entry in the
wireless telecommunications market for established media companies therefore do
not represent major investments for spectrum licenses, network infrastructure, or
other physical assets. The carriers’ existing customer relationships and media com-
panies’ need for access to mobile consumers are instead a barrier to market entry.
Moreover, entry barriers include the ability to establish conventional telecommuni-
cation services and billing relationships with customers.

For potential new entrants who would like to pursue a similar approach to that of
existing media companies the lack of licenses and digital rights to attractive con-
tent could be one additional barrier to market entry. For these new entrants,
strong brand identities of established brands in the real world as well as in the
Internet can be another entry barrier. The brand extension of existing media
brands onto the mobile Internet will already attract a lot of the scarce attention
dedicated to the mobile Internet. However, the experiences of the mobile Internet
in Japan give evidence of competitive advantages for new entrants due to the dis-
ruptiveness of the mobile Internet31.

Substitute offerings are another specific and interesting characteristic of 3G mobile
wireless markets, because a potential threat does not come from an enhanced, but
from a reduced technology. 2.5G services could be sufficient for business and
consumer needs32. These services already offer enough bandwidth to deliver new
media services. This characteristic means even greater uncertainty for investments
in future 3G markets. The cost structure for 2.5G services is far less, and relative
price performance of 2.5G services has good potential to outperform 3G services.
In Japan, the success of i-mode can so far not be duplicated for NTT DoCoMo’s
3G Freedom of Mobile Multimedia Access (FOMA) services. Consumers do not
perceive that FOMA offers enough additional value to justify higher prices for
handsets and services33. In comparison to the 2.5G offers, the increasing adoption
of wireless local area networks (WLANs) poses substantial threats to 3G license
holders as a possible shortcut to 4G34, although WLANs are rather seen as a com-
plementary technology. Traditional media as a potential substitute will not
threaten mobile Internet offers because of its different usage context and its com-
plementary relationship.

The bargaining power of suppliers will decrease on the one hand, because of
strong internal competition in, e.g., handset manufacturers’ and telecommunica-
tion equipment suppliers’ markets. Bargaining power can increase however
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through the differentiation of inputs. Suppliers can negotiate on features, such as
built-in cameras, that they are asked to integrate to ensure the usability of applica-
tions the telecoms and media companies want to offer. License owners of media
content can also increase their bargaining power in renegotiating digital rights of
produced content. Production companies, those former suppliers to media compa-
nies, can close direct contracts with telecom operators and reduce the leverage of
media companies as intermediaries between content producers and consumers.

Buyers will have the highest increase in bargaining power. End users gain in bar-
gaining power, because their scarce attention is highly valued35. A lack of product
and service acceptance in mobile Internet markets can burn through a huge
amount of invested capital. Since the network operators or MVNOs have a strong
interest in developing and sustaining the kind of customer satisfaction that can
lead to customer loyalty and customer retention, the power of the buyer increases.

One customer lock-in effect that decreases bargaining power and differentiates the
Internet from the mobile Internet is the predominance of binding contracts
between network operator and customers36; the exception to this rule are prepaid
models in B2C markets. Media companies can also raise switching costs for con-
sumers through their branded content and regain some of their bargaining power
by using exclusive content contracts with certain wireless carriers. Consumers
loose bargaining power if they wish access to the exclusive media content and
related pushed (advertising) services37. However, public policy is concerned with
open access to content and will therefore strive for strengthening buyers’ bargain-
ing power for mobile wireless content services38. The deployment of the mobile
Internet will likely put pressure on the profitability of the converging media and
wireless telecommunication industries by shifting power to consumers.

3.2 MEDIA AND ENTERTAINMENT COMPANIES IN THE MOBILE VALUE CHAIN

The activities that a media company performs to design, produce, market, deliver,
and support its products is represented in its value chain39. The value chain
reflects a firm’s history, its strategy, its implementation, and the underlying eco-
nomics of the activities themselves.

The value activities can be divided into primary and support activities. To discuss
some of the potential changes in the value chain due to the emergence of the
mobile Internet, we must further subdivide these activities. The five generic cate-
gories of primary activities are inbound logistics, operations, outbound logistics,
marketing and sales, and services. Through real-time and advanced demand man-
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aging and planning, the mobile Internet enhances both inbound and outbound
logistics, and services to consumers and advertising clients40. Real-time services
could be offered on the mobile Internet, from digital content order processing to
product development and delivery status and integrated channel management. Vir-
tual mobile Internet services can be linked to telephone voice services and
thereby allow interaction with skilled personnel. Contact with staff in call centers
or with customer relation managers in companies could be established through a
one-click-button so that customer satisfaction with the integrated virtual and real
experience advances. Whereas Internet transactions often require physical activi-
ties in the value chain such as warehousing and shipping as a result of virtual
ordering, the mobile Internet will require virtual activities like SMS-based services
as a result of consumers’ physical activity and roaming.

The most profound changes in the value chain of media and entertainment com-
panies will be associated with marketing and sales. The means by which con-
sumers can purchase digital content will extend to all devices connected via a
wireless network. Media companies can tailor mobile wireless media to personal
needs via opt-in marketing that ensures personal relevance of content. Means of
persuading consumers to purchase, such as advertising and promotion, can be
augmented by using wireless communications tools. Mobile Internet or SMS-based
surveys as a means of real-time customer feedback are a promising new tool for
mobile marketing efforts. Location-based services may have only restricted poten-
tial to create competitive advantage in the near future. Evidence from Japan shows
that implementing location-based services is very difficult. It requires enormous
capabilities in real-time, third party data, and transaction management, and also
exceeds current carrier billing models41. However, price-reductions coupons,
mobile electronic commerce, and mobile community-building around media con-
tent are relevant applications that strengthen customer relations in the media and
entertainment companies’ value chain.

The value chain as a basic tool for understanding the influence of the mobile
Internet on media companies can also be used for the analysis of elements of an
industry’s value chain. The value chain of the mobile wireless communications
industry consists of four distinct segments that can serve consumers and busi-
nesses: these are equipment, networks, software, and services. Players in the
equipment segment provide components, infrastructure, and devices. Wireless car-
riers represent the network segment. Enabling software and services contribute
among other things portals, communication and transaction services, and content.

Mobile content providers are important drivers in the mobile Internet value chain.
Therefore, upstream players make strategic alliances with media companies. For
example, Nokia as a handset manufacturer has partnered with the mobile portal of
the Financial Times. Vodafone and Vivendi founded their joint venture, Vizzavi, in
April 2000. Internet portals like Yahoo! cooperate with “real people”-TV formats
such as “Survivor” in order to offer games and entertainment news on mobile
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devices. Also, new intermediaries emerge, such as AvantGo, which serves as a
content aggregator and syndicator on PDAs. Users of the AvantGo service can syn-
chronize the content channels they subscribe to every time they connect their
PDA to the (wireless) Internet. Carriers are negotiating to control the content pro-
vided via their networks and portals through exclusive content contracts for, e.g.,
event-driven content such as a hit movies or a sports event. However, for publish-
ers of digital content like ABCNews.com, Cnet.com, or The Weather Channel,
exclusive contracts with only one wireless carrier is not a dominant strategy. This
development is not only true for media players in the mobile value chain, but for
players of any other industry, e.g. the retailing or financial industries, that will
seek for mobile Internet strategies to gain competitive advantage.

3.3 CREATING SUSTAINABLE COMPETITIVE ADVANTAGE

Analyzing media companies’ value chain in the mobile Internet offers one way to
examine sources of competitive advantage. Following Porter’s (2001) argumenta-
tion on strategy and the Internet, sustainable competitive advantage is most likely
to be reached through the design of the strategic positioning. Operational effec-
tiveness is a prerequisite for offering competitive pricing structures to customers.
Since there is a higher probability for an open platform for content and applica-
tions, as it is already practiced in parts in Japan by NTT DoCoMo’s i-mode ser-
vice42, instead of an exclusive “walled garden” strategy, packaging of products and
services gets a greater importance. The aggregation of mobile wireless content has
to be personally relevant.

Unlike the fixed Internet, where customers can keep a certain level of anonymity,
the subscriber identity module (SIM) card of mobile devices identifies its user. As
one result, the potentials of (mass) customization, such as that opened by the
Internet, can be enhanced by true personalization of mobile Internet services. The
degree of personalization and the degree of usage relevance that a media com-
pany will be able to establish will to a large extent determine the degree of its
competitive advantage. This importance of personalization will even be enforced
through the ability to create an integrated communications system. In such a sys-
tem, the mobile Internet is one part that complements the whole and supports
and develops a user’s voice and data communications activities.

The context of how the consumer uses the mobile Internet also comprises the
enhanced opportunities to combine virtual and physical activities. Its ubiquity and
real-time capabilities and its potential for use with many devices, including micro-
processors in clothes or even the body as suggested in concepts of ubiquitous
computing, opens new dimensions to customers’ everyday experience of informa-
tion access in the physical world. Strategic positioning of media companies that
will exploit this hybrid context of use may create uniqueness and promote indis-
pensability as sources of sustainable competitive advantage.
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Forming strategic alliances with credit card companies, banks, retailers, or munici-
pal corporations for location-based services within a city can lead to distinct ser-
vices. This formation of business webs will allow media and entertainment com-
panies to enter the mobile transaction business and develop new features for their
audience as well as their advertising clients. The mobile Internet will make it pos-
sible and easier for the consumer to use media or purchase online while he or she
is actually in an inspiring physical environment. This capability also offers poten-
tial for network operators to capture parts of profits gained via the mobile Internet
by setting up a commission fee for the back-end billing that they would never be
able to access through fixed (mobile) e-commerce. Automated payment systems
based on the recognition of the customer through the SIM card can also make
mobile commerce more convenient than traditional forms of e-commerce. The
customer avoids filling in forms on shipping and billing information every time a
new product/service provider is used.

For building sources of competitive advantage, the discussed level of high uncer-
tainty means an increased importance of strategy for the mobile Internet that inte-
grates traditional competitive advantage and new sources that exploit the mobile
Internet characteristics. These sources are reflected in the changing industry struc-
ture, the value chain of the mobile wireless industry, and the value chain of indi-
vidual media firms and must be translated into media companies’ business models.

4 EMERGING BUSINESS MODELS FOR MEDIA AND ENTERTAINMENT COMPANIES IN THE

MOBILE INTERNET

Business models for media and entertainment companies in the fixed-line Internet
comprise, e.g., infomediary, advertising, and subscription models. Under the
assumption that marginal costs of reproduction and distribution of digital informa-
tion goods are close to zero43, it is rational for a content provider to distribute
existing and newly produced content on a plurality of digital platforms. However,
it is still difficult to predict what kind of business model will be profitable and sus-
tainable in the Internet.

By analysing the available definitions of business models, we can identify six
generic elements: mission, structure, processes, revenues, legal issues, and tech-
nology44. The mission provides strategic goals and the value proposition, the
structure determines the roles and agents of the business community. Processes
show the elements of the customer-oriented value-creation process and its coordi-
nation mechanism. Revenues analyse the sources of revenues and the business
logic. Legal issues and technology have to be considered along all dimensions of
the business model.

Business models in the media and entertainment industries often focus on specific
elements of a business model, such as the source of revenue. The predominant
advertising model in traditional media markets has not proven very successful on
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the Internet. Even if it is combined with subscription models like the Interactive
Edition of the Wall Street Journal, WSJ.com45, it is still difficult to extract rents from
the activities and the value the content provides to the targeted customer seg-
ments.

The traditional media has seen the Internet as a complement to other distribution
platforms, one that offers added value to the customer and that needs to adjust its
offers to the characteristics and specifics of the Internet. Mobile media strategies
might also complement existing stationary media46. Existing content can benefit
from the stronger customer loyalty created by ubiquitous, real-time media brand
access. Moreover, mobile media can be further personalized. In the mobile Inter-
net, media companies will focus again on the sources of revenue, which will be
dependent on the customer’s perception of the value proposition.

Revenue-generating business models in the mobile Internet could possibly rely on
the advertising model again. Sponsorship of media content is one promising form
of mobile advertisement. Integrating media content and time-sensitive and loca-
tion-based advertising services from media advertising clients that consumers can
opt in might be of value. Cross-promotion is an important benefit of mobilizing
media brands. For media companies, it can strengthen the media brand through
availability on all digital platforms that complement each other. To advertising cus-
tomers, it offers more cross-media activities, using new packages of cross-promo-
tion and an improved consumer targeting by mobile advertisement.

Wireless advertising is yet another example for the co-opetition between media
companies and wireless operators. In Japan, the wireless carrier NTT DoCoMo and
the advertising agency Dentsu have formed a joint venture that specializes on
wireless advertising and successfully delivers its services, e.g., electronic coupons.
According to a study conducted by Jupiter Media Matrix, wireless advertising will
be hindered by the limits of the platform and per-minute or per-byte charges47.
However, the study assigns strong feasibility to the sponsorship of content that
builds brands by linking them to useful content. Other data shows that click-
through rates in the mobile Internet are more than ten times higher than they are
for PC-based web advertising48. The high click-through response rates could be
attributed to their novelty value, though.

But also subscription models are very successful in Japan. This raises hopes that in
Europe, the US, and the Americas similar services will lead to comparable con-
sumers’ willingness to pay for digital content49. Windowing and versioning strate-
gies50 can be extended to the mobile Internet to generate multiple revenue
streams for media companies. Revenue flows for content providers can come from
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even more sources. Apart from revenues generated at the media companies’ two
relevant markets, the audience and advertising clients, content providers can
negotiate to receive revenue shares of data access charges from network opera-
tors. Additionally, mobile wireless transactions made through mobile wireless
media content sites might lead to commission fees.

Media content providers in mobile environments include developers of original
content for various digital distribution platforms, license holders of digital media
content, and pure content aggregators that package and structure content from dif-
ferent sources for delivery over mobile wireless networks. Media content
providers have three distinct strategic options to distribute mass-media content via
mobile platforms. The syndication strategy distributes existing content to new
intermediaries or third party portals. The portal strategy builds on the brand asset
media brands can provide. The mobile virtual network operator strategy binds the
media company closer to the consumer and emphasizes customer relationship
management.

4.1 SYNDICATION STRATEGY

The syndication of content is a well-known concept in the media and entertain-
ment industries. The Internet has re-interpreted this concept51. Syndication on the
Internet involves the sale of the same product to many customers who integrate it
into their offerings and redistribute it. For example, financial news providers syn-
dicate their content to websites, e.g., websites of financial institutions or financial
service providers, who in turn can focus on their core competencies. Another
model involves intermediaries such as iSyndicate, which bundle branded media
content and package and sell it to other distributors.

Syndication has become a widely accepted model of generating multiple revenue
streams from digital content. Price differentiation can apply by using different lev-
els of consumer acceptance of timeliness of content and the context in which it is
consumed. Digital content is especially useful for that purpose, considering the
near-zero marginal costs of reproduction and multiple distributions. On the mobile
Internet, publishers can syndicate their existing content to third party portals, e.g.,
portals of telecom operators. Soneras’s Zed, British Telecom’s Genie, Deutsche
Telecom’s T-Mobile all partner with content providers to offer news and entertain-
ment services to their customers and to drive data traffic. New intermediaries such
as AvantGo emerge and fixed-line Internet syndicators expand their Internet strat-
egy. AvantGo offers a variety of mobile content channels that consumers can sub-
scribe to on their PDAs. Whenever consumers synchronize their PDA with their
desktop, the latest data, such as the mobile edition of The Economist.com, is
transmitted. The range of news and entertainment reaches from cnet.com to astrol-
ogy.com and location-based crime news for wireless. Vindigo is a mobile start-up
that provides mobile localized interactive services, syndicating information from
branded editorial sources. Mobile service providers like Iobox.com or 1StopMo-
bile.com offer, among a wide range of SMS info services, the download of ring-
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tones, display pictures, and screen savers that are in part syndicated from music
labels or comic strip producers.

The syndication model proves to be specifically valuable, if media content
providers only want to expand their content onto a new platform without invest-
ing heavily into the production of new, medium-tailored content. It also provides
opportunities to weaker media brands to gain attention and usage.

4.2 PORTAL STRATEGY

Mobile media portals can only be established by strong media brands that attract
substantial attention. Mobile portals are the point of entry to the mobile Internet.
Scale will influence the profitability of a mobile portal52. To ensure scale, mobile
portals must excel in providing ease of access, including technology, pricing, and
openness; providing awareness through branding and networking; and by provid-
ing the right services that enable them to gain strategic control. Mobile portal
operators have the ability to set the default portal and thus determine what menus
and what services appear.

In general, branded portals can be established by network operators, handset
manufacturers, retail, financial industry, mass media, and Internet companies.
There are two different kinds of branded portals, horizontal and vertical portals. In
the mobile screen space, personalization and the desire for instant gratification
lead to the assumption that vertical portals could be successful. An entertainment
brand such as MTV could establish a vertical portal. Yet, its credibility for the
delivery of, e.g., political news that might also be of interest to the increasingly
hybrid consumer, is doubtable. But also horizontal portals can encounter difficul-
ties. For example, the Internet media company Yahoo! has launched Yahoo!
mobile. The Internet portal follows the Yahoo! Everywhere strategy, moving estab-
lished digital services like site directory, e-mail, and instant messaging on mobile
distribution platforms. Yahoo! offers syndicated alerts on news, sports, stocks, and
weather. It provides local information such as Yellow Pages listings, restaurant list-
ings, entertainment guides, and travel resources. Yahoo! users can play games like
Trivia, Black Jack, or Alien Fish Exchange. In 2001, Yahoo! mobile partnered with
the CBS TV program “Survivor”. Together, Yahoo! and CBS have created the
mobile “Survivor Pick’em” game where the audience can decide over the fate of
the players in the real people TV show. However, evidence from Japan shows that
new players in the mobile portal business are a lot more successful than Internet
portals such as Yahoo! that pursue a diversification strategy of their core busi-
nesses53.

Media company Vivendi has formed the joint venture Vizzavi together with the
wireless operator Vodafone. The pan-European company aims at becoming the
leading multi-access portal through its mobile portal and entertainment content and
services. Vizzavi integrates narrowband, broadband, broadcasting, and wireless,

Mobile Internet

sbr 54 (4/2002) 367

52 See Bughin/Lind/Stenius/Wilshire (2001).
53 See Funk (2001a).



creating a portal for the two partners’ mobile phone and pay TV subscribers. It
combines core competencies in content, aggregation, and distribution54. Vizzavi fol-
lows a local strategy, acting in markets in France, the UK, Netherlands, Germany,
Italy, and Japan. The services they offer in their country-specific portals relate to
news, including job listings, and entertainment categories like sports, travel, leisure,
finance, games, and shopping. To build an advertising revenue model, Vizzavi
plans to implement sophisticated data mining techniques. However, doubts about
the multichannel communication portal and difficulties in implementing this con-
cept illustrate the challenges combined with such a portal strategy55.

Mobile entertainment portals that focus on wireless gaming are appearing and con-
stitute an interesting option for media companies56. The community building around
such a mobile entertainment portal that is necessary, e.g., for multiplayer games, is
one core competence that media and entertainment companies have developed
through their online strategies for media content. Loyal gaming communities evolve
from portals in the fixed Internet; similary, the wireless gaming industry is develop-
ing mechanisms to meet the requirements for building loyal wireless gaming com-
munities. An entertainment portal for mobile wireless multiplayer gaming could also
take advantage of emerging mobile wireless peer-to-peer applications57.

Portals deliver relevant and personalized content, commerce, and community
functions. The recent failures of new start-up Internet portals indicate that in
mobile environments portals may also encounter difficulties in succeeding as a
stand-alone business. Therefore, successful mobile portals may be pushed largely
by existing brands58. If strong media brands additionally own complementary
assets such as experiences in direct customer relationship management, they
might go one step further and pursue a mobile virtual network operator strategy.

4.3 MOBILE VIRTUAL NETWORK OPERATOR STRATEGY

To recoup the investments operators have made and will make for UMTS license
and network costs, mobile network operators have strong incentives to open up
their networks to third parties. Mobile network operators can act as wholesalers to
virtual operators (VOs) from telecom, retail, media, financial, and automotive
industries. VOs have access to the networks of one or more mobile network oper-
ators59. However, the right to use radio spectrum in GSM and UMTS designated
frequency bands stays with the mobile network operators. VOs offer services
under their own brand and maintain the contract and billing relationship with the
customers. In some markets, VOs are intermediaries that offer integrated commu-
nication services. In addition to mobile access services, they provide bundles con-
sisting of cable, fixed-line and mobile access.
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UMTS technologies significantly increase traffic capacity per carrier. Thus, provid-
ing third parties with capacity is a means to maintain optimal levels of traffic60. It
is also a way to generate additional revenue, since revenues from voice services
alone are not sufficient for a 3G system. License holders must develop a range of
advanced applications for secondary spectrum markets that are marketed and
bundled differently for different market segments61. To maximize 3G revenues,
license holders have a strong incentive to lease parts of their spectrum wholesale
to value-added resellers. These MVNOs could target specific customer segments.

Advanced brands may have an interest in buying airtime and bandwidth from net-
work operators, from the retail business, e.g. Tesco in the UK, to Internet compa-
nies like E-Bay, mobile portals like Io-box, or traditional media companies. In
March 2001, the Financial Times Group and The Carphone Warehouse Group PLC
launched a commercial joint venture to a virtual mobile network, offering high
quality phones, premium business and financial content, and first-class after-sales
service. Virgin Mobile is a strong diversified consumer brand that functions as a
mobile virtual network operator. It focuses its efforts on branding and pricing and
is currently seeking global expansion.

A clear advantage of a mobile virtual operator strategy for media companies is to
hold and build the direct customer relationship and multiply revenue streams, not
only by participating further in advertising and subscription revenues, but also by
click-through and commission fees, and foremost by airtime and data revenue.
MVNOs have complete control over their SIM cards, branding, marketing and pro-
motion, billing, and customer-facing services62. Media companies such as Bertels-
mann are in a strong position to opt for an MVNO strategy. Due to its book clubs,
Bertelsmann already has extensive knowledge and experience in distribution net-
work management and direct customer relationship management. However, for
any third party MVNO, it is a challenge to champion the telecommunications man-
agement that is not part of MVNO players’ core competency. Investment into
building this expertise could possibly outweigh the benefits that can be reaped.

5 CONCLUSIONS

The mobile Internet offers distinct features related to personalization, and time
and location sensitivity that reveal the opportunity for profitability in mobile wire-
less media markets. Yet, technological standards are as uncertain as is future con-
sumer demand.

There are clear motivations for engagement in the mobile Internet. Consumers are
looking for instant gratification, and media companies strive for leveraging their
brands, and strengthening their customer relationships to their audience and their
advertising clients. Telecommunication companies need content to drive traffic
into their networks to recoup past and future investments.
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The strategic challenges alter competitive strategy in the mobile Internet. The
mobile Internet leads to co-opetition in the media, entertainment, and wireless
telecommunications industries. This development is changing industry structure
and bargaining power among the five leading forces that constitute industry struc-
ture. Because much bargaining power will shift to the consumers of mobile ser-
vices, media companies need to re-evaluate their activities reflected by the value
chain and their position in the industry’s mobile value chain.

Competitive advantage will depend strongly on differentiation and strategy. The
strategic positioning must be reflected in the emerging business models. Depend-
ing on the strength of their brands, experiences with direct customer relationships,
and the willingness to investments, media companies have the option to pursue
either a syndication strategy, a portal strategy, or an MVNO strategy.

Outperforming the average competitor will require knowledge and skills of realis-
tic and solid business fundamentals to reap economic value from changes in bar-
gaining power. Media companies must create relevance for businesses’ and con-
sumers’ everyday life by reinforcing integrated virtual and physical activities to
compensate for the mobile Internet’s performance limits. The current reluctance of
media companies to develop competitive strategies for the mobile Internet
demonstrates the wide range of difficulties that are connected with the decisions
on the mobile wireless media strategy and calls for further investigation.
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ABSTRACT

Over the last decade, the sources cited in papers published in “Schmalenbachs Zeitschrift
für betriebswirtschaftliche Forschung” exhibit a strong, continuing trend towards more
English-language citations. Furthermore, throughout the whole sample period, the English
citations are more likely to be from older sources than are German citations, which could
imply that English sources contain more insights of lasting importance. Over time, cita-
tions of journal articles have increased, whereas books are cited less often. However, this
shift seems to be due to the increasing role of English citations, because English-lan-
guage sources are much more likely to be journal articles. Finally, in terms of total number
of citations, the major English-language journals rival their German counterparts.

JEL-Classification: A140.

1 SCOPE OF THIS PAPER

The world of business science is not a fully integrated one: Although German
business scientists take international research into account and do sometimes pub-
lish in international journals, most German research is still published in the Ger-
man language and in German journals.

Nevertheless, anybody working in the field will probably agree that international
exposure has been increasing rapidly and that it continues to do so. The decision
to introduce the “Schmalenbach Business Review” as a quarterly publication in
English is one example for this perceived trend1.

This paper shows how the outlook of German researchers has changed over the
last decade. It does so by analysing the sources cited in articles appearing in
“Schmalenbachs Zeitschrift für betriebswirtschaftliche Forschung” (zfbf/sbr) bet-
ween 1990 and 2001. All sources cited in articles appearing in the years 1990,
1995, 1997, 1999, 2000 and 2001 are counted and analyzed by type of source and
language2. 

Schmalenbach Business Review u Vol. 54 u October 2002 u pp. 372–379 

* Dr. Thomas Albrecht, Treffauerstr. 38, 81373 München, e-mail: thomas.albrecht@allianz.com.
1 See Herausgeber (1999), p. 1097. Though there are also dissenting voices: Endres (1994), 

pp. 791–792, argues passionately against using English: “Aber das (die Anbetung des Englischen
und Amerikanischen in der Betriebswirtschaftslehre) wird sich wieder aendern“ (p. 792).

2 The sources are taken from the references section, i.e., if a source is quoted several times in one
paper, it is only counted once. In some cases, a primarily German journal chose to publish an arti-
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Although the results also allow a ranking of major journals by number of citations,
it would not be adequate to interpret the results as a first effort to create a “Ger-
man citation index“3: No attempt has been made to calculate impact factors (i.e.,
to apply weightings to a citation, depending on the number of articles published
in a journal over a defined period of time). Furthermore, only papers from one
journal have been analysed: “Schmalenbachs Zeitschrift für betriebswirtschaftliche
Forschung” might not be fully representative of German business science as a
whole. 

2 DATA-SET

Table 1 gives an overview over the total number of citations analyzed over time.
Table 2 provides a breakdown by the type of source cited:

cle in English. These cases were counted as “German citations”, because the main orientation of
the journal was considered to be the decisive factor (and also for reasons of practicality). However,
the overall number of such cases was very limited, and different treatment would not have materi-
ally affected the results.

3 Dilger (2001) argues in favor of creating a German citation index, because the international Social-
Science Citation Index (SSCI) does not take German journals into account (apart from a few excep-
tions). 

total number of citations 1990 1995 1997 1999 2000 2001  total 

books 462   682   631   572   532   525   3,404

collections of articles 120   266   304   180   220   261   1,351 

working papers    22    66    57     50    94    85     374 

journal articles 575   861 1,082 1,221 1,063 1,243   6,045 

total 1,179 1,875 2,074 2,023 1,909 2,114  11,174 

number of articles analyzed   39   49   48   51   50   52    289 

Table 1: Total number of citations analyzed

% of all publication-types 1990 1995 1997 1999 2000 2001  total 

books 39.2 % 36.4 % 30.4 % 28.3 % 27.9 % 24.8 %   30.5 %

collections of articles 10.1 % 14.2 % 14.7 %  8.8 % 11.5 % 12.4 %   12.1 % 

working papers  1.9 %  3.5 %  2.7 %  2.5 %  4.9 %  4.0 %     3.3 % 

journal articles 48.8 % 45.9 % 52.2 % 60.4 % 55.7 % 58.8 %   54.1 % 

Table 2: Citations by type of source

The number of citations has risen considerably over the years: Although there
were only 1,179 citations in 1990 (quite a number of the articles featured in this
year did not even have a list of references), the annual average for 1997–2001
was 2,030. On a per-article basis, the number of citations went up from 30 (1990)
to 38 (1995), peaked at 43 in 1997, and then remained at 38–41 for the years
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1999–2001. Consequently, from 1995 onwards there is no discernible trend
towards ever longer reference lists.

When we examine the types of sources, there seems to be a strong trend away
from citing books and towards citing journal articles: Although the proportion of
books has gone down in every year throughout the sample period, the proportion
of journal articles has gone up (although to a lesser extent).

3 ANALYSIS AND RESULTS

The analysis in this paper discusses the following issues:

• How important are English-language citations in comparison to German-lan-
guage citations, and how has this importance changed over time?

• Do English-language citations come from other sources than German-language
ones?

• Do English-language citations have a different age-structure, i.e. are English
citations more likely to be recent or old than citations of German sources?

Table 3 shows the percentage of English-language citations over time (English cita-
tions as a percentage of all citations in a category), according to the type of source:

4 It may be argued that the increase in English-language-citations is the primary reason for the
declining overall importance of books and the increasing importance of journal-articles, as English
sources are more likely to be journal articles: When only German citations are counted, the pro-
portion of books decreases only slightly over time (from 44% in 1990 to 39% on average in 1999–
2001), while the proportion of journal articles remains constant (44% in 1990 as well as on average
in 1999–2001).

% of citations in English 1990 1995 1997 1999 2000 2001 

books 26.2 % 20.4 % 23.6 % 34.1 % 37.8 % 44.4 %

collections of articles 35.0 % 22.6 % 25.3 % 45.0 % 46.4 % 44.1 % 

working papers 13.6 % 36.4 % 36.8 % 60.0 % 69.2 % 77.7 % 

journal articles 39.5 % 51.0 % 62.8 % 59.5 % 72.9 % 71.4 % 

total 33.3 % 35.3 % 44.7 % 51.1 % 59.9 % 61.5 % 

Table 3: Citations by language

Over time, the percentage of English citations has gone up continuously, nearly
doubling between 1990 and 2001. In the last two years alone, 6 out of 10 citations
are from English-language sources. For journal articles and working papers, the
proportion is 7 out of 10, even though books and collections (i.e., “Sammelwerke
und Lexika”) still maintain a slight majority of German-language citations4. The
higher proportion of German citations for books, compared to journal articles, is
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most likely due to different traditions of publishing research results: While Ger-
man PhD dissertations are in most cases published as books, excerpts of Anglo-
Saxon dissertations are much more likely to be published in journals. Although
the percentage amount of English citations differs depending on the type of
source for any given year, the trend towards English citations is clearly discernible
for all types of sources.

There may have been a structural change in 2000, because from 2000 onwards, 4
out of 12 annual copies of “Schmalenbachs Zeitschrift für betriebswirtschaftliche
Forschung” are published in English. It is reasonable to assume that papers pub-
lished in English have a stronger focus on English-language literature. To capture
this potential effect, Table 4 differentiates between the German and the English
edition of the journal. As it turns out, even when we exclude the English-language
papers published in “Schmalenbach Business Review” and focus only on the
papers in the German-language edition, we see that the share of English citations
goes up every year 5.

5 Perhaps looking only at the German edition is not an appropriate way of capturing the structural
change that occured in 2000: The availability of an English-language platform might have induced
German researchers with an Anglo-Saxon research-orientation to publish in English what they
would otherwise have published in German. In this case, the introduction of the English edition
would have lowered the percentage of English-citations in the German edition. Nevertheless, the
data show  that the proportion of English-citations went up in the German edition alone as well as
overall. 

6 Percentages for 1997 are not available, as 1997 results are taken from Albrecht (1999), and unfortu-
nately the age-related raw-data used for that study is no longer available.

% of citations in English  total        zfbf        sbr 

1999  2000  2001  2000  2001 

books 34.1 %  34.5 % 39.8 %  48.1 % 61.1 %

collections of articles 45.0 %  40.4 % 39.6 %  60.9 % 68.3 % 

working papers 60.0 %  52.1 % 71.4 %  87.0 % 86.1 % 

journal articles 59.5 %  68.7 % 69.4 %  78.4 % 78.9 % 

total 51.1 %  53.0 % 58.2 %  71.8 % 74.0 % 

Table 4: Citations in “Schmalenbachs Zeitschrift für betriebswirtschaftliche
Forschung” (zfbf) vs. citations in “Schmalenbach Business Review” (sbr)

Tables 5a and 5b differentiate between “recent“ and “older“ citations. More preci-
sely, they show what percentages of all citations of sources up to 5 years old are
in English, and what percentages of all citations of sources aged 20 years and
older 6.

The share of English citations goes up continuously for recent citations as well as
for citations of older, ‘classic’ sources. It is particularly interesting to note that cita-
tions of older sources are, and have been, much more likely to be in English than
are citations of recent sources: For example, it is striking that during the last two
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years, 80–90% of cited journal articles 20+ years old are in English, but only 50%
of cited journal articles are less than 5 years old. 

One way of interpreting this result might be that recent German research has gained
in relevance compared to older research, so it is being cited more intensively. How-
ever, this interpretation is not convincing.: Throughout all the years analyzed, recent
German research is always more likely to be cited than older German research. At
the same time, the importance of English citations increases continuously, irrespec-
tive of age. So the plausible interpretation of these results seems to be that while
authors are intensively surveying and discussing recent German research done by
their peers, ‘lasting’ research is more likely to be published in international journals.
The alternative, that German researchers need several years to properly digest Eng-
lish-language research, seems unlikely, since we can expect that relevant research is
being followed in major journals. In both English and German.

The result holds not only in the aggregate, but also when we look at individual
journals: Of the 15 most-cited journals throughout the whole sample period
(excluding 1997, as the detailed raw data was unavailable), 5 are German, 10 Eng-
lish 7. Table 6a shows citations for each journal grouped by age of citation. All Eng-

7 The five other journals that received more than 50 citations are, ordered by number of total cita-
tions: Harvard Business Review (70), Betriebs-Berater (69), Die Wirtschaftspruefung (64), Quarterly
Journal of Economics (63) and Bell Journal (52). The Bell Journal stands out for not receiving any
citation that is less than 10 years old. This is due to a renaming into Rand Journal that took place
in 1984. However, Rand Journal received only 19 citations, most of which also older than 10 years. 

% of citations in English 

- sources up to 5 years old - 1990 1995 1997 1999 2000 2001 

books 20.9 % 15.3 %    na 26.9 % 28.2 % 35.4 %

collections of articles 32.4 %  8.6 %    na 30.0 % 37.9 % 28.9 % 

working papers 12.5 % 36.7 %    na 61.1 % 66.7 % 78.0 % 

journal articles 31.5 % 32.5 %    na 53.3 % 52.3 % 52.6 % 

total 27.0 % 22.3 %    na 42.4 % 44.3 % 46.9 % 

Table 5a: Citations from sources up to 5 years old

% of citations in English 

- sources 20+ years old - 1990 1995 1997 1999 2000 2001 

books 50.0 % 25.0 %    na 56.5 % 51.7 % 65.4 %

collections of articles 33.3 % 69.2 %    na 70.0 % 64.3 % 69.0 % 

working papers --    --    na    -- 100 % 100 % 

journal articles 39.7 % 76.1 %    na 69.7 % 92.5 % 82.9 % 

total 43.5 % 50.8 %    na 66.0 % 73.8 % 76.4 % 

Table 5b: Citations from sources at least 20 years old
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lish journals have a far lower proportion of ‘up to 5 years’ citations than all Ger-
man journals – the highest proportion for an English journal is 26% (Journal of
Marketing), compared to the lowest proportion for a German journal at 50%
(Zeitschrift für Betriebswirtschaft). All English journals except for two have a higher
proportion of ‘20+ years’ citations than all German journals. The highest proportion
for a German journal is 8% (Zeitschrift für Betriebswirtschaft), the lowest propor-
tions for English journals are 2% (Strategic Management Journal), 3% (Journal of
Consumer Research) and 13% (Journal of Marketing). 

One possible reason for a low proportion of older citations (20+ years) is that a
journal has not been in existence long enough. However, a closer look at the
major German journals shows that this is not generally the case: “Zeitschrift für
Betriebswirtschaft” (ZfB) dates back to 1931, “Der Betrieb” to 1948, “Schmalen-
bachs Zeitschrift für betriebswirtschaftliche Forschung” (zfbf/sbr) and “Betriebs-
wirtschaftliche Forschung und Praxis” (BFuP) to 19499. Only “Die Betriebs-

8 The five German journals in Table 6a account for 45% of all German journal citations, the ten Eng-
lish journals make up 37% of all English journal citations.

9 In addition, zfbf was published from 1906–44. Along the line, there was a name-change from
„Zeitschrift für handelswissenschaftliche Forschung“ (ZfhF) to „Zeitschrift für betriebswirtschaftliche
Forschung“. However, citations of ZfhF are nearly negligible over the sample-period. 

Table 6a: Citations by journal and age-group: major journals 8

total citations of which years old (%):
journal (number) -5 5-10 10-20 20+

zfbf / sbr 325 62 % 22 % 11 % 5 %
Zeitschrift für Betriebswirtschaft 254 50 % 25 % 17 % 8 %
J. of Finance 196 23 % 31 % 30 % 16 %
J. of Financial Economics 143 19 % 19 % 46 % 16 %
J. of Marketing Research 129 13 % 33 % 37 % 17 %
American Economic Review 121 9 % 15 % 36 % 40 %
Die Betriebswirtschaft 118 60 % 24 % 13 % 3 %
Management Science 107 17 % 26 % 43 % 14 %
J. of Political Economy 102 11 % 26 % 31 % 32 %
Econometrica 97 9 % 13 % 46 % 32 %
Strategic Management Journal 95 22 % 37 % 39 % 2 %
Betriebswirtschaftliche Forschung 
und Praxis 83 51 % 28 % 19 % 2 %
J. of Marketing 78 26 % 33 % 28 % 13 %
J. of Consumer Research 76 20 % 29 % 48 % 3 %
Der Betrieb 73 59 % 18 % 20 % 3 %

All English journals 3.055 26 % 27 % 31 % 16 %
All German journals 1.894 51 % 22 % 19 % 8 %
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wirtschaft” (DBW) started publication comparatively recently, in 197710. On the
other hand, both English journals with the lowest proportion of older citations
began publishing late: The Strategic Management Journal was first published in
1980 and the Journal of Consumer Research dates back to 1974, so it is not sur-
prising that there are hardly any citations of 20+ years of age in the sample.

While Table 6a lists specialised English journals for finance and marketing as well
as more general English journals, all German journals in the list have a general
orientation. Also, there are no specialised journals on accounting/auditing in the
list. For comparison, Table 6b shows the results for some less-cited specialised
German and English journals in accounting/auditing and marketing11:

10 The journal existed already from 1908–43 (though only from 1930 onwards under its present
name), but then ceased publication until 1977.

11 A similar comparison is not possible in finance, as there are no specialised German journals with a
significant number of citations that have a sufficiently long record of publication. The only excep-
tion, Kredit und Kapital, received a total of just 10 citations, making a further analysis statistically
meaningless. 

12 Marketing ZFP was first published in 1979, i.e., very few citations of 20+ years of age were possi-
ble over the sample period.

Table 6b: Citations by journal and age-group: specialised journals

4 SUMMARY AND CONCLUSIONS

Over the last decade, the papers published in “Schmalenbachs Zeitschrift für
betriebswirtschaftliche Forschung” have shown a continuous trend towards more
international (i.e., English-language) citations. In the last two years of the sample-
period, 60% of all citations were in English (roughly 55% in the German-language
edition, as compared to more than 70% in sbr). This percentage compares to only
33% in 1990.

Furthermore, throughout the whole sample period, English citations are more
likely to be from older sources. This result could imply that English sources con-
tain more insights of lasting importance. In the last two years of the sample-

total citations of which years old (%):
journal (number) -5 5-10 10-20 20+

Accounting/Auditing:
Die Wirtschaftsprüfung 64 48 % 17 % 19 % 16 %
J. of Accounting Research 44 27 % 16 % 41 % 16 %
The Accounting Review 36 14 % 36 % 36 % 14 %

Marketing:
J. of Marketing Research 129 13 % 33 % 37 % 17 %
J. of Marketing 78 26 % 33 % 28 % 13 %
Marketing ZFP 12 43 49 % 16 % 35 % 0 %
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period, roughly 75% of all citations 20+ years old were in English (for journal arti-
cles, the number was even higher at 87%), compared to less than 50% of all cita-
tions up to 5 years of age.

In terms of total number of citations, the major English journals rival their German
counterparts: The most-cited English journal (The Journal of Finance), received
nearly as many citations as the second-ranked German journal (Zeitschrift für
Betriebswirtschaft), even though it only covers the area of finance. Only three of
the ten most-cited journals are German, though “Schmalenbachs Zeitschrift für
betriebswirtschaftliche Forschung” and “Zeitschrift für Betriebswirtschaft” occupy
ranks one and two. However, for sources 20+ years old, English journals are dom-
inant with the highest ranked German journal (Zeitschrift für Betriebswirtschaft)
reaching only rank seven.
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McGrath, Rita Gunther/MacMillan, Ian, The Entrepreneurial Mindset: Strategies for Continuously
Creating Opportunity in an Age of Uncertainty, Harvard Business School Press, Boston (Mass.), 2000,
380 pages, $ 29.95.

As the title suggests, this book addresses the fundamental question of how to manage a company
when uncertainty and rapid change are the norm. Starting with the observation that uncertainty is often
perceived as negative by established firms, McGrath, who is an associate professor at the Columbia
University Graduate School of Business, and MacMillan, who is professor of entrepreneurship at the
Wharton School, University of Pennsylvania, advocate that uncertainty should be approached as an
opportunity for generating and exploiting new business ideas. This notion is core to the domain of
entrepreneurship and follows the tradition of prominent scholars such as Knight, Schumpeter, Kirzner,
and Hayek. The authors argue that established organizations irrespective of their size can learn from
successful entrepreneurs how to capitalize on opportunities, and even need to do so, as traditional
planning methods reach their limits in circumstances where opportunities are fleeting and where it is
necessary to quickly evaluate sketchy information without being able to extrapolate from a well-under-
stood and predictable platform of previous experience.

In order to develop their concept of an “Entrepreneurial Mindset”, McGrath and MacMillan draw from
research on the skills of habitual entrepreneurs – a rare breed of entrepreneurs who have founded
multiple successful businesses. It is the understanding of the authors that many one-time entrepreneurs
were successful because they were lucky, and that their second new venture often failed. Hence,
studying habitual entrepreneurs and finding out about their templates for decision making seems to be
particularly promising for research. Building on empirical insights on habitual entrepreneurs and results
from McGraths Ph.D. dissertation, the authors organize their book into five logically consistent parts
which follow the entrepreneurial process from setting a challenging goal to opportunity identification
and selection to execution. 

In part 1, McGrath and MacMillan depict how to create an “entrepreneurial frame” which outlines the
criteria that make a business opportunity worthwhile to pursue, e.g., in terms of profits the business
needs to deliver. These fundamental considerations allow managers not only to get a clearer picture of
their own aspirations, but also enable them to clearly communicate their ambitions to others. 

In part 2, which is called “Stocking the opportunity register”, the authors discuss a range of techniques
that are helpful for identifying business opportunities. E.g., they describe the process of “attribute
mapping” which can be used for examining the features of a product by an analysis of the customer’s
perception of these features. Knowledge on the desirability of features can then be applied to discover
opportunities for redesigning a product, thereby creating more value for the firm and its customers.
Other techniques for finding opportunities build on a resegmentation of the market, a redifferentiation
of products, or the development of innovative competences. 

Part 3 of the book deals with ways of selecting the most promising opportunities. The underlying
premise of this part is that managers need to achieve an unrelenting focus in their activities and there-
fore should include only very select opportunities in their set of initiatives. The authors suggest that
managers should view their endeavours as a portfolio of options and apply real-options reasoning,
because many highly uncertain prospects for investment cannot be adequately valued by net-present-
value calculations. As with financial options, the advantage of such an option is that it preserves a
firm’s claim on an opportunity without making a full commitment, thereby limiting the downside risk.
Each option is then pursued or abandoned as conditions warrant and resources allow.

Part 4, which is called “Adaptive execution”, deals with ways of capitalizing on an opportunity.
Amongst others, this part builds on real-options reasoning and introduces a method called “discovery-
driven planning” which reflects the habitual entrepreneurs’ propensity not to over-analyse competitive
situations and to get started. The goal is to plan adaptively while you proceed with your project, and
effectively convert assumptions to knowledge at low cost at each milestone of the project, thereby
gradually reducing the inherent uncertainty of innovative projects. Other considerations in this part
deal with the definition of promising entry strategies and the prognosis of likely competitive responses
as well as the assessment of project progress by developing leading indicators.
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The final part 5 focuses on exercising entrepreneurial leadership. The authors write: “Your most impor-
tant job as an entrepreneurial leader is not to find new opportunities or to identify the critical competi-
tive insights. Your task is to create an organization that does these things for you as a matter of
course.” These tasks fall into three categories: setting the work climate, orchestrating opportunity-
seeking and selection, and moving particular ventures forward personally. 

This is a book which combines theoretical and empirical insights with pragmatic approaches. The book
is rooted in theory, e.g., in the resource-based view of strategic management, in resource-dependence
theory and in entrepreneurship theory, yet always stresses the applicability of theoretical insights.
Examples of dozens of companies, ranging from Citibank to General Electric to Sonera and the NASA
further enhance the applicability of the presented concepts. As with every tool in management, com-
plexity is being simplified in the concepts presented in this book. Following Levinthal’s reasoning that
people and organizations can deal only with a limited amount of complexity and therefore should try
to scale down complexity to a level that can be absorbed, McGrath and MacMillan present tools that
are used by repeatedly successful entrepreneurs in order to support managers in asking the right ques-
tions and finding the appropriate answers in spite of complexity and uncertainty. I particularly liked
the real-options reasoning as it seems to be a very promising approach in the area of entrepreneurship
and therefore should be the subject of more research.

Through its action-oriented approach – each chapter ends with a summary of action steps – this book
is mainly targeted at practitioners, namely the corporate management audience and independent entre-
preneurs, but is nonetheless well-suited for class rooms of management schools. Because this book is
primarily not about being an entrepreneur, but rather about the creation of an entrepreneurial organi-
zation, it can be insightful for students in general management and students in entrepreneurship alike. 

In summary, the book conveys a tremendous amount of entrepreneurial insights to its readers. And
unlike many other textbooks in entrepreneurial management, it succeeds in capturing the spirit of
entrepreneurship. The authors, who also have real-world experience in starting new businesses, con-
clude in their final paragraphs: “It’s a lot of fun to create something new and see it develop. It’s a lot of
fun to outwit and outmaneuver your competitors. (…) It’s a lot of fun to win.” And I might add: It’s a
lot of fun to read this inspiring book. 

Dr. Marc Gruber, Munich
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