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ABSTRACT 
 

 
We explore how incumbent firms in the German mobile phone market responded to the entry 

of new competitors into the market during 1986-1998.  Our data shows that incumbents 

imitated quickly any innovations brought into the industry by new entrants.  As a result, 

strategic differentiation in the industry declined by more than 80% in less than six years. We 

also find that despite this huge drop in differentiation, industry price-cost margins remained 

significantly above those expected under the Bertrand and Cournot models, suggesting 

collusion among the players.  We argue that by quickly imitating the strategies of new 

entrants, incumbents are able to limit the post-entry success of their competitors and 

constrain their growth.  This, in turn, allows for the duopoly structure of the industry to 

persist and for collusion to take place more easily.  
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Competitor Behavior in response to new entry: The Case of the 
German mobile phone market 1986-1998 

 
 

Over the past fifty years, academic researchers have explored the various strategies 

that incumbents use to either prevent entry (e.g. Clay and Troesken, 2002; Geroski and 

Murfin, 1991; Khanna and Tice, 2000; Schmalensee, 1978; Smiley, 1988), or limit its profit-

eroding effect, post-entry (e.g. Cubbin and Domberger, 1988; Gatignon, Anderson and 

Helsen, 1989; Hatten and Hatten, 1987; Klemperer, 1989).  With respect to how incumbents 

behave post-entry, past research has shown that firms adopt a variety of strategies in an 

effort to limit the erosion of their profitability by new entrants.  Such strategies include: 

aggressive pricing and heightened advertising expenditures (e.g. Amacher and Sweeney, 

1976; Clay and Troesken, 2002; Cubbin and Domberger, 1988; Shaw, 1974; Thompson, 

1987); overinvestments and aggression (e.g. Khanna and Tice, 2000); exclusive dealing (e.g. 

Clay and Troesken, 2002); and aggressive use of marketing strategies (e.g. Gatignon, 

Anderson and Helsen, 1989; Koski and Majumdar, 2002). 

 

Past research has proposed that one of the possible post-entry strategies available to 

incumbents is to imitate the entrants’ strategies.  Several theoretical rationales have been 

offered to explain such a strategic choice on the part of incumbent firms (e.g. Banerjee, 

1992; Becker, 1991; DiMaggio and Powell, 1983; Eaton and Lipsey, 1975) and there is 

agreement in the literature that imitation is a rational response in the face of uncertainty.   

There is also consensus that even if imitation makes sense for individual firms, it will 

ultimately lead to the erosion of industry profitability.  Surprisingly, little empirical work has 

been undertaken to determine whether incumbent firms actually employ such a strategy in 

the face of entry or whether firm-level imitation leads to the erosion of industry profitability. 

 In fact, as we argue later in the paper, it is possible that under certain circumstances, firm-
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level imitation could have the exact opposite effect on industry profitability.   

 

Our study aims to address this empirical shortcoming in the literature by utilizing a 

unique database.  Specifically, we examine the evolution of the German cellular telephone 

market from 1986 to 1998 and explore whether incumbent firms engage in strategic 

imitation after the arrival of new entrants in the market.  We also assess whether—despite 

new entry—incumbents are successful in maintaining industry profitability “artificially” 

high. 

 

The German cellular market provides an unusually good “natural” experiment in 

which to test these effects of entry.  During the period under study, the market was 

transformed from a monopoly niche market into an unregulated four-firm oligopoly with 

more than eight million customers.  By 1998, the German cellular market generated an 

estimated $8.5 billion in annual revenues, making it the world’s third largest market behind 

the U.S. and China.  The first cellular operator commenced operations in 1986 and was 

followed in mid-1992 by two additional carriers.  In mid-1994, a fourth carrier entered the 

market.  In contrast to the United States, the licensed area of operations is the entire area of 

Germany rather than a select number of smaller markets.  This allows us to concentrate on 

examining the effects of entry on the behavior of incumbent firms in a well-defined market, 

over a long period, without any contaminating effects of multimarket contact. 

 

Our results show that incumbents imitate quickly any innovations brought into the 

market by new entrants.  As a result, strategic differentiation in the industry declines by 

more than 80% in less than six years.  Despite such strategy convergence (or perhaps 

because of it), industry price-cost margins remain significantly above those expected under 
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the Bertrand and Cournot models.  The slow erosion of price-cost margins suggests collusion 

on the part of industry players and should be a source of public concern. 

 

INDUSTRY STRUCTURE AND DATA 

 

 The German wireless mobile telecommunications market is currently supplied by 

four networks, owned and operated by three different firms and consortia.  The market was 

“born” on September 1, 1986 when the analogue network C-Tel started operations.  C-Tel (C 

for Cellular) was initially a government-owned and managed monopoly entity and part of the 

incumbent fixed wire line provider, DBP TELEKOM (the predecessor to Deutsche 

Telekom), which in turn was part of the Federal Ministry of Postal Services and 

Telecommunications (MPST).  Since all telecommunications services were monopolized at 

the time, the ministry was effectively responsible for not only setting but also approving 

prices in the cellular and the fixed wireline sectors.   

 

Despite official claims of cost-based pricing, our conversations with C-Tel managers 

revealed that C-Tel prices were set so as to maximize profits.  The profits were then used to 

cross-subsidize the deficit-ridden postal service.  Setting prices to maximize profits had 

strong effects on both prices and demand for cellular services in Germany.  From September 

1986 to June 1992, total nominal charges for 150 minutes of airtime decreased by only 19% 

for the entire period.  Even towards the end of the monopoly period, C-Tel’s prices remained 

59% above Sweden’s and 55% above those in the United States.  High prices resulted in low 

penetration rates with a total of only 650,000 customers, or 8.125 subscribers per 1000 

population in mid-1992, compared to penetration rates of 66.7 in Sweden and 44.4 in the 

U.S. 
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 In July 1992, the MPST issued the first licence to own and operate a public 

telecommunications network in Germany to the privately operated Mannesmann Mobilfunk 

GmbH.  The company created the digital D-2 network (D for digital) to offer services to the 

entire territory of the Federal Republic of Germany.  At the same time, the incumbent 

monopolist DBP TELEKOM formed its own digital carrier (called D-1) and started offering 

digital services in direct competition to D-2.  The two digital networks, D-1 and D-2, 

operated on the same frequency and were required to share technical advances and ensure 

complete compatibility between their networks.  This reduced the switching costs for 

customers since the same handset could be used on both networks.  In addition, all price 

regulations were abolished in the German cellular market as of July 1992. 

 

 In July 1994 a fourth cellular operator, the personal communication service E-Plus 

commenced operations.  The carrier is owned by a private consortium of Germany’s Thyssen 

and Veba along with BellSouth Enterprises of the US and Britain’s Vodafone.  Whereas the 

D-1 and D-2 networks operated in the 890-960 MHz frequency range, E-Plus started 

operations in the 1710-1880 MHz frequency band, something that allowed it to operate 

smaller cells than the other two digital networks.  E-Plus targeted only metropolitan areas 

and major highways.  It also offered much lower prices per minute and introduced two 

pricing innovations previously unknown to the German market (i.e. low intra-network prices 

and private customer tariffs in addition to the existing business customer tariffs).   

 

 In 1997, DBP TELEKOM, the parent of both C-Tel and D-1 was privatized 

and renamed Deusche Telekom AG.  Within this new entity, the operations of its cellular 

carriers were combined into the subsidiary T-Mobil.  Since the D-1 and C-Tel networks 
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were operated by the same subsidiary, it can be assumed that prices were set so as to jointly 

maximize profits for the two networks.   

Data 

Our data set consists of monthly price and quantity data on mobile wireless telephone 

service contracts sold in the Federal Republic of Germany from April 1988 to April 1997. 

This data set was merged with data on advertising expenditures, factor input prices, service 

quality indicators, and demand driving variables.  

 

Service prices and quality indicator data was collected directly from the carriers, T-

Mobil GmbH, Mannesmann Mobilfunk GmbH, and E-Plus Mobilfunk GmbH.  Output 

variables for the C-Tel and D-1 networks were supplied by T-Mobil GmbH, while figures 

for the remaining two networks were collected from Fin Tech Mobile Communications, 

various issues, 1992 - 1997.  Factor input prices were collected from the German Federal 

Bureau of Statistics' annual Statistical Yearbook, various issues 1986 - 1997.  Advertisement 

expenditures were collected from the Nielson Report, published by Nielson Market 

Research S+P, various issues, 1990 - 1997, as well as T-Mobil GmbH.  Industry structure 

variables were collected from filings of the carriers with the German Ministry of Postal 

Services and Telecommunications. 

 

ANALYSIS AND RESULTS 

 

We first examine how incumbents responded to the entry of new players in the 

industry.  We are especially interested in determining whether incumbents engaged in 

strategy imitation.  To do so, we examine the market during the period April 1988 through 

April 1997 by employing demand and supply systems that explicitly incorporate the quality 
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characteristics of the services.  A firm’s local market power is measured by the firm’s 

position in the quality space which is in turn estimated using a hedonic price regression.  

Consumers are assumed to select the model (carrier) that maximizes their utility, defined as a 

function increasing in quality attributes and decreasing in price.  This has been common 

practice in the growing literature on strategic behaviour in heterogeneous quality markets.  

Other studies in this field include Berry (1994), Feenstra and Levinsohn (1995), Berry, 

Levinsohn and Pakes (1995), as well as Stavins (1995).  In contrast to previous studies of 

heterogeneous product markets, our paper pays explicit attention to the effects of entry on 

demand and supply under the assumption that products are strategically differentiated in 

several attributes. 

 

 To estimate the degree of competition in the market, we must calculate the 

equilibrium point where supply equals demand.  Thus, we must estimate the supply and 

demand functions simultaneously. 

 

 Our demand function is given as: 

ln ( )
1 2 3

1
ln exp

N
jt jtit it

it i i i
ij j ij

PP
s

d d
γ γ γ

−

=

⎛ ⎞−ΩΩ
= + + ⎜ ⎟⎜ ⎟

⎝ ⎠
∑ ,  (1.1) 

where itΩ  is a one-dimensional quality measure defined below; ijd is the distance between 

products i and j in the quality space, to be defined below; and the firm dummy variable, 1iγ , 

is included to allow for horizontal differentiation due to brand reputation independent of 

quality characteristics.  In this equation, each competing carrier’s quality adjusted price is 

weighted by the distance to the carrier in question, and  ijd  is the average distance of carrier 

i to all other carriers.   
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 Next, the quality measures of the carriers have to be defined and constructed.  Let the 

one-dimensional quality measure itΩ be defined as the weighted sum of all the product 

characteristics that the carrier is offering.  In other words, let: ˆ
it itβ= ′Ω Φ , with itΦ  being a 

vector of product characteristics.  As explained below, the vector of weights (betas) is 

estimated by regressing price on the carriers’ product characteristics.  The vector of product 

characteristics includes the coverage of the network (measured in millions of people 

covered), fax or data transmission speed in bits per second, a call waiting dummy variable, 

the maximum number of parties in a conference call, as well as the available voice mail 

space, measured in seconds.  Table 1 provides summary statistics for the product 

characteristics vector.   To compute the distance in the quality space between any two 

carriers i and j, define 2( , )ij i jd β β= ′ ′Φ − Φ  as the distance between the carriers.  The 

average distance between carrier i and its substitutes is defined as: 
1

N
ij

ij
j

d
d

N=

=∑ .  The  

assumption that own and cross price elasticities depend not only on price but also on the 

carrier’s location in the quality space allows us to distinguish between a low price – low 

quality carrier and a high price – high quality one. 

------------------------------ 
put table 1 here 

------------------------------ 
 

Finally, the supply function is taken to be:  

 

ln ( ) 1
ij

it i k kit t t
k t

d
P z

N
α α α α ε= + + + +∑ ∑     (1.2) 

Where kitz is the kth attribute of carrier i at time t, ijd is the distance between carriers i and j, 
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and tα  is a time dummy variable. Since the location selection of the firms along the uni-

dimensional quality index is assumed to have taken place in stage one of the game, quality 

attributes are treated as exogenous during the price setting stage.  This allows for the 

estimation of the semi-logarithmic pricing equation using OLS. 

 

Estimation and Results 

The estimation process has to advance in three stages.  First, the quality index has to 

be estimated by regressing price on the above described product characteristics (see Epple 

1987).  The estimated coefficients of the hedonic price regression will then be used as 

weights in the construction of the one-dimensional quality index and the calculation of 

distances between the carriers in the quality space.  Secondly, the firm’s pricing equations 

are to be estimated by regressing price on product characteristics and the degree of local 

market power, measured by the distance between the carriers.  Third, the estimated pricing 

equations are used to generate prices for the estimation of the market share equations and 

calculation of the demand elasticities. 

 

Before the supply and demand equations can be estimated it is necessary to calculate 

the one-dimensional strategy measure itΩ , the weighted sum of all characteristics of each 

carrier’s offer. To calculate the measure we have to define the weights for the individual 

technical characteristics of the carriers.  These weights are estimated by regressing the log of 

the price charged by each carrier on the characteristics variables, as well as firm and year 

dummy variables.  This regression gives estimates of marginal implicit prices of technical 

attributes.  Once these coefficients are estimated, each carrier’s quality measure is calculated 

as the weighted sum of all the technical attributes, as well as firm dummies, but excluding 

year dummy variable.  Quality is therefore calculated by estimating:   
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ln ( ) ˆ ˆ ˆ ˆit t i itP uβ β β ′= + + Φ +      (1.3) 

where Φ is the vector of product attributes, ˆ
tβ  is a yearly dummy variable to account for 

cost shifts due to learning and ˆ
iβ  is a firm dummy variable for carrier i. 

 
The yearly dummy variables were included to account for price changes due to 

technological advances rather than due to increased competition between the carriers.  The 

estimated weights are then used to calculate the strategic index: 

 ln ˆ ˆ( )it i itβ β+ ′Ω = Φ                                                       (1.4) 

 

Table 2 presents the results of the hedonic price regression for the four German 

carriers, while table 3 displays the summary statistics of the indices for all carriers.  Despite 

the fact that C-Tel should be inferior to all other networks (due to the fact that it being 

analog does not allow it to offer conference calls or call waiting), the mean of its quality 

index is clearly higher than those of all other carriers.  This apparent contradiction is mainly 

due to the persistently superior coverage of the network as well as its high brand reputation. 

------------------------------ 
put tables 2 and 3 here 

------------------------------ 
 

Given the strategic indices for all four carriers, the supply equation 1.2 can be 

estimated using OLS.  The results of the estimation are reported in table 4.  As expected, the 

average distance to all other models is positive (0.001573).  This suggests that the greater the 

degree of strategic differentiation, the greater the profitability of the firm.  The estimated 

coefficients in table 4 allow us to estimate equation 1.2.  In particular, we are now able to 

calculate what happened to strategic differentiation over the period 1988-1998 and to then 
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calculate the effect of this change on industry profitability. 

------------------------------ 
put table 4 here 

------------------------------ 
 

Figure 1 plots the degree of strategic differentiation in the industry after 1992 (i.e. 

once more than one rival was competing in the industry).  Recall that each carrier’s quality 

measure is calculated using equation 1.4 and that the distance in the quality space between 

any two carrier i and j, is calculated as: 2
,( )ij i jd β β= ′ ′Φ − Φ .  The average distance 

between carrier i and its substitutes is defined as: 
1

N
ij

ij
j

d
d

N=

=∑ .   As Figure 1 shows, this 

index has declined consistently during the period under study.  The actual decline in the 

period 1992-1998 is 83 percent. 

------------------------------ 
put Figure 1 here 

------------------------------ 
 

D-1 and D-2, the carriers that entered the business in 1992, quickly gained market 

share that together exceeded 70% of the total wireless industry.  From the very beginning, 

the two carriers imitated each other aggressively and quickly.  They very closely matched 

each other’s pricing schemes, with per minute and fixed monthly prices never differing by 

more than 3 percent.  Both relied heavily on third-party sales outlets and used very similar 

advertising methods, channels and pitches.  Both targeted the small but affluent market of 

business users by advertising high fixed charges and lower charges per minute. 

 

When E-Plus entered the market in mid-1994, it attempted to differentiate itself with 

a pricing package directed at relatively low-volume private users, including students, 

families and senior citizens.  To turn them into customers, E-Plus offered them a low fixed 
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fee and higher per minute charges.  In addition, its charges for calls that both originated and 

terminated within its network were lower than charges for those that did not.  Within three 

months, all of the other networks had imitated E-Plus’ customer targeting and pricing 

strategies, effectively destroying the company’s attempt to differentiate itself.  The overall 

decline of the strategic differentiation index by 83% shows the extent by which strategies 

converged during the study period. 

 

Exhibit 1 also plots the industry price-margins during this same period.  An analysis 

of the impact of strategy convergence in the industry indicates that a 10 percent decline in 

the wireless industry’s strategic differentiation index resulted in an 11.2 percent decline in 

margins.  Between 1992 and 1998, the differentiation index declined by 83%, pulling 

industry price-costs margins down by 50% from their peak.  This suggests that strategy 

convergence and the low degree of strategic differentiation engineered by the incumbents 

accounts for the bulk of the erosion in the excess profits in this industry.   As we shall show 

below, despite erosion taking place, industry price-cost margins have remained significantly 

above those expected under the Bertrand or Cournot models. 

 

Thus, despite the introduction of multi-party competition in the German market, 

prices declined only slowly after 1992.  On the other hand, the German subscriber growth 

rates were similar to the growth rates in other OECD countries.  Despite several innovations 

introduced by E-Plus, this network grew slowly.  This, combined with the loss of customers 

by C-Tel to the technically superior digital networks meant that by 1998, D-1 and D-2 had a 

combined market share of 83% and roughly equal customer numbers.  Thus, the market 

could be labelled as being dominated by a duopoly with the E-Plus and C-Tel networks 

effectively representing fringe firms. 
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What happened to Industry Profitability? 

Having established that imitation by incumbent firms was quick and widespread, we 

next explore the effect of all this imitation on industry profitability.  Consistent with other 

papers on strategic behaviour (e.g. Parker and Roeller, 1997; Porter, 1983), we analyze the 

behaviour of the German cellular industry and therefore the degree of competition (or 

collusion) in the industry by employing a conjectural variation or conduct parameter setup.  

Conjectural variations estimate a firm’s expectations about its rivals’ reactions to its own 

quantity changes.  Conduct parameters employ the idea that all firms set their respective 

marginal cost equal to the achievable marginal revenue, with the marginal revenue 

depending on the degree of competition in the industry.  While the conceptual basis for these 

two approaches is somewhat different, their implementation and functional forms are 

identical and will therefore be treated as one. 

 

Conduct parameters are essentially price-cost margins weighted by the market 

elasticity of demand over the firm’s market share.  Our task is to calculate the conduct 

parameter in the German cellular industry during the period 1986-1998 and to analyze how 

this parameter changed over the years as a result of new market entry.  If the industry is 

perfectly competitive, the estimated conduct parameter should be zero.  If on the other hand 

the industry is monopolistic (or acts as a perfect cartel), the estimated conduct parameter will 

be one.  Any estimate between zero and one suggests various degrees of competition in the 

industry (with Cournot behavior identified when the conduct parameter equals the market 

share of firm i).  Conduct parameters have found widespread use in the empirical industrial 

organization literature, with applications ranging from railroad cartels in the 1880s (e.g. 

Porter, 1983) to cellular phone markets in the 1990s (e.g. Parker and Roeller, 1997). 
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Following Porter (1983) and Parker & Roeller (1997), consider N firms producing a 

product whose price is determined by total industry production.  All firms charge a uniform 

price Pt in equilibrium.  The inverse demand function is then a function of total quantity 

supplied, tQ , and a vector of exogenous demand drivers, tX .  In addition, assume that this 

demand function is declining: 

 

( , ) 0.t t t

t

P Q X
Q

∂
≤

∂
                 (2.1) 

Following Porter (1983) and Brander and Zhang (1990, 1993), the marginal revenue for firm 

i, (with i N∈ ), can then be summarized across all types of firm behavior as: 

 

,
) ,

( )( , t t t
it t t t it t

t

P Q XM R P Q X Q
Q

θ ∂
= +

∂
                        (2.2) 

with the specific value of the conduct parameter theta [ ], 0,1 ,it itθ θ ∈ depending on the firm’s 

behavior.  The conduct parameter θ  (theta) is what we aspire to estimate.  While it can 

theoretically take on any value in the interval [0, 1], three values are of particular interest to 

us in this study:  

• the firm is perfectly competitive if 0itθ = ; 

• the firm acts as a member of a perfect cartel if 1itθ = ; 

• the firm produces at the Cournot output level if it itsθ =  where its  is firm i’s market 

share. 

 

To maximize profits, each firm sets its marginal revenue equal to its marginal cost, 
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itMC .  Therefore, firm i’s first order condition (FOC) for determining its output is given by: 

 

       )
,

( ,( ) (.).t t t
it t t t it t it

t

P Q XMR P Q X Q MC
Q

θ ∂
= + =

∂
                    (2.3)           

         To conduct our analysis at the industry level the supply relations have to be aggregated 

across all N firms in the industry.  For this, each firm’s supply relation is weighted by the 

firm’s market share and summed over all N firms.  The industry supply relation is then given 

by: 

 
1 1 1

(.)
N N N

t
t it it t t it it it it

i i it

PMR s MR P Q s s MC
Q

θ
= = =

∂
= = + =

∂∑ ∑ ∑                 (2.4) 

or by: 

 (.)t
t t t t t

t

PMR P Q MC
Q

θ ∂
= + =

∂
                                                    (2.5) 

To estimate the conduct parameter θ  (theta), we need to estimate the demand and 

supply functions simultaneously.  To identify the elasticity of demand facing the firms we 

impose a demand function of the form: 

.0 1 2log( )t t tP Q Tα α α= + +                                                           (2.6) 

The variable P denotes the uniform market price, Q is our measure of quantity 

demanded, i.e., the number of subscribers, and T is a simple time trend to pick up price 

independent diffusion effects typical of new products.  While the imposed demand is 

admittedly crude and simple, additional demand-driving variables were not found to improve 

the performance of the model.   

 

The industry supply relation, combined with the demand function, takes the form: 

1 0t t t tP MC α θ υ− + + = .                                                               (2.7) 
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where P is again the market price, tυ  is an i.i.d. disturbance term, and θ  is the conduct 

parameter.  Since the demand elasticity term 1α  is simultaneously determined in the demand 

function, the system is fully identified and can be estimated as stated.  The two equations 

(2.6 and 2.7) are estimated as a two stage least square simultaneous equation model. 

 

Since we aim to test not only whether new entry has eroded industry profitability but 

also the extent of this erosion, we still have to estimate how much the conduct parameter θ  

has changed from the regulated monopoly regime (1986-1992) to the non-regulated 

oligopoly period (July 1992-1998).  To do this, the model is re-estimated while the conduct 

parameter is allowed to vary across the two regimes.  Equation (2.7) is then re-implemented 

as: 

     [ ] ,1 0 0 0t t M M tP MC SD SDα θ θ υ− + + + =                                      (2.8) 

                      

where Mθ  is the conduct parameter for the monopoly regime and 0θ  the corresponding 

parameter for the oligopoly period.  MSD  and 0SD  are switching dummy variables for the 

monopoly and oligopoly periods, respectively, with  

 
 

                    1 for 1988:04 – 1992:06 
   MSD   =      and 
            0 for 1992:07 –1997:12 

  
    

0SD =    1 - MSD  

 
 
 
 Empirical Results 

The regression results for the base line model (equation 2.7) are presented in table 5.  The 
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first finding that stands out is the high value for the conduct parameter θ .  This was 

estimated to be equal to 0.861, which is significantly higher than the Cournot output level of 

0.54.  The hypothesis that the industry is perfectly competitive (that is: 0θ = ) is rejected at 

the 99 percent confidence level with a Wald coefficient test ( )2 28.59χ = .  Similarly the 

hypothesis of Cournot behavior by the firms, (i.e., 2
1 0.54N

iti sθ
=

= ≈∑  where its is the market 

share of firm i), is also rejected at the 99 percent confidence level ( )2 7.24χ = .  The last 

behavioral assumption tested is whether firm behavior has been consistent with perfect 

collusion (that is, 1θ = ). This cannot be rejected ( )2 0.736χ = at the 99 percent confidence 

level.  These results suggest that during the study period, prices and price-cost margins 

remained significantly above non-cooperative oligopoly levels.  The demand elasticity, when 

evaluated at the sample mean, is estimated at –2.31, which implies a rather elastic demand 

and illustrates the non-necessity nature of mobile cellular telecommunications services.  The 

implied price-cost margin, estimated by dividing θ  by the demand elasticity, indicates a 

37% markup.  This markup is quite similar to the 35% estimated by Parker and Roeller 

(1997) for the US market.   

------------------------------ 
put table 5 here 

------------------------------ 
 

Obviously the carriers were successful in maintaining high prices and margins but 

did these margins erode over time?  To test for any profit erosion, we replace the First Order 

Condition (FOC) in equation (2.7) with equation (2.8).  We would expect 0Mθ θ>
) )

 if the 

model was correctly specified.  The estimation results for the switching regime a presented 

in table 6. The estimated conduct parameter for the regulated monopoly period (1986-1992) 

is equal to 0.95 with a standard error of 0.183.  Given the fact that during the monopoly 
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period the C-Tel was both regulated and owned, via Deutsche Telekom, by the Ministry of 

Postal Services and Telecommunications, it is not surprising that the conduct parameter is 

slightly less than 1.00, as would be expected for an unregulated monopolist.  On the other 

hand, the estimated conduct parameter for the oligopoly period (1992-1998) is equal to 0.75 

with a standard error of 0.145, indicating that the introduction of competition in the market 

increased the competitiveness of the industry substantially. 

------------------------------ 
put table 6 here 

------------------------------ 
Thus, consistent with theoretical expectations, our estimates of the conduct parameter 

in the period 1986-1992 and again in the period 1992-1998 show that new entry has indeed 

eroded industry profit margins.  However, the profitability erosion is rather limited.  

Certainly, the industry in 1998 is still far off from being perfectly competitive. 

 

Overall, our model indicates that price cost margins have been significantly above 

those expected under the Bertrand or Cournot models.  Since the hypothesis of firms 

engaging in perfect collusion cannot be rejected, the estimated average markup of price over 

marginal cost of 37% indicates that there is potential cause for public concern.  However, the 

price-cost markup did fall from 41% during the monopoly period to 32% in the unregulated 

oligopoly period.  This indicates that the increasing numbers of firms did indeed reduce 

margins in the industry.  Despite the increased degree of competition following the 

introduction of multiple firms, the current number of firms does not appear to be sufficient to 

ensure non-cooperative price levels.   

DISCUSSION 

 The first result that our data points to is that incumbents were quick to imitate each 

other as well as the strategies of the new entrants and, as a result, the distance between them 
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in the quality space declined.  At one level, this might not be perceived as such a surprising 

finding—imitation has been found to be common in competitive interactions between firms 

across a broad range of industries.  For example, evidence of imitative behavior has been 

identified in a number of studies examining a diverse set of organizational outcomes such as 

the hiring practices of global firms (Williamson and Cable, 2003), the evolution of hospital 

structure (Starr, 1982), the spread of the multidivisional corporate form (Fligstein, 1985), the 

diffusion of diversification strategies (Fligstein, 1991), the adoption of matrix management 

programs by hospitals (Burns and Wholey, 1993), the selection of asset strategies by 

Californian savings and loans (Haveman, 1993), the adoption of civil-service reform by 

municipal governments (Knoke, 1982; Tolbert and Zucker, 1983), form changes by heath-

maintenance organizations (Wholey and Burns, 1993), the choice of advisers in acquisitions 

(Haunschild and Miner, 1997), the selection of new strategies in the UK insurance industry 

(Webb and Pettigrew, 1999), the acquisition activities of large firms (Haunschild, 1993), the 

curricular change in liberal arts colleges (Kraatz, 1998), the adoption of strikes (Connell and 

Cohn, 1995), the choice of charitable recipients of corporate philanthropy (Galaskiewicz and 

Wasserman, 1989), the ordaining of women (Chaves, 1996) and the adoption of financial 

restructuring programs by large firms (Fligstein, 1990). 

 

 What is perhaps surprising in our finding is the willingness of established firms to 

imitate not just an organisational practice that their competitors might introduce but their 

whole strategies (including what customers to target, what services to offer and what pricing 

schemes to adopt).  Over and above the issue of whether it is possible to imitate whole 

strategies (e.g. Rivkin, 2000), there is the issue of whether it makes sense to do so. 

 

Past research has argued that imitation may be beneficial for a firm because by 
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imitating, firms demonstrate their legitimacy and gain access to resources (e.g. DiMaggio 

and Powell, 1983; Suchman, 1995).  On the other hand, imitation leads to strategy 

convergence and a shift to price competition that is profit-eroding.  As argued by Porter 

(1996), strategy convergence forces firms to compete on the basis of operational 

effectiveness alone which is mutually destructive.  Research by Ferrier, Smith and Grimm 

(1999) and by Gimeno and Woo (1996) has shown that strategic similarity among rivals 

increases the intensity of rivalry between them.  In addition, strategy convergence leads to 

gross resource allocation inefficiencies across the whole industry because it forces firms to 

chase each other across the industry space while leaving unexploited viable pockets of 

profitability in the industry that all perceive as outside the range of acceptability (Ashforth 

and Gibbs, 1990; Deephouse, 1999; Suchman, 1995).  

 

Given this tension between the need to imitate (so as to gain legitimacy) and the need 

to avoid imitation (so as to reduce competition), it is not immediately obvious what a firm 

should do.  Several researchers have proposed that firms should strive for “strategic 

balance”—that is, intermediate levels of strategic similarity where they balance the pressures 

of competition and legitimization (Deephouse, 1999; Porac, Thomas and Baden-Fuller, 

1989).  Empirical research by Deephouse (1999) found that a curvilinear relationship 

between differentiation and performance received stronger support than either the 

differentiation or conformity hypotheses. 

 

The firms in our study do not make any attempt to achieve “strategic balance”—they 

imitate quickly and completely.  This suggests that in this specific industry context, they 

perceive imitation as a value-enhancing strategy.  The question is why. 
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Several theories of organizational change have proposed theoretical rationales why 

firms engage in imitation.  For example, institutional theory argues that organizations imitate 

each other in an effort to acquire legitimacy (e.g. DiMaggio and Powell, 1983; Suchman, 

1995).  Economic theory suggests that under uncertainty, rational agents will imitate the 

practices of successful rivals in a type of herd behavior, each assuming that their rival knows 

something that they do not (e.g. Banerjee, 1992; Eaton and Lipsey, 1975; Hotelling, 1929; 

Schumpeter, 1934).  Theories of strategic behavior suggest that imitation can be a strategic 

response by organizations that do not want to bear the risk or costs associated with 

experimentation and moving first (e.g. Dutton and Freedman, 1985; Levitt and March, 1988; 

Lieberman and Montgomery, 1988).  Theories of herd behavior suggest that economic 

decision-makers act, in part, based on others’ actions, especially in situations of imperfect 

information (e.g. Becker, 1991; Brandenburger and Polack, 1996). 

 
Perhaps the most prominent of the theoretical rationales for imitation stems from new 

institutional theories (e.g. Cyert and March, 1963; DiMaggio and Powell, 1983; Haveman, 

1993; Scott, 1995).  The basic argument is that a firm will strive to adopt a strategy that is 

similar to the strategies of other competitors so as to avoid legitimacy challenges that hinder 

resource acquisition.  Firms that select strategies outside the range of acceptability are 

subject to questions and actions challenging their legitimacy, reliability and rationality (e.g. 

Ashforth and Gibbs, 1990; DiMaggio and Powell, 1983; Deephouse, 1999; Hambrick and 

D’Aveni, 1992; Meyer and Rowan, 1977; Suchman, 1995).  Legitimacy challenges diminish 

the ability of firms to acquire resources (DiMaggio and Powell, 1983) and act as a powerful 

disincentive for companies to deviate from the industry norm or reject the conventional 

wisdom which is incorporated in the industry consensus (Miller and Chen, 1995). 
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While it is generally accepted that imitation could be a rational strategy on the part of 

individual firms, it is also accepted that imitation will ultimately lead to the erosion of 

industry profitability.  This is because imitation leads to strategy convergence and a shift to 

price competition.  As argued by Porter (1996: 64): “…as rivals imitate one another’s 

improvements in quality, cycle times or supplier partnerships, strategies converge and 

competition becomes a series of races down identical paths that no one can win.  

Competition based on operational effectiveness alone is mutually destructive, leading to 

wars of attrition that can be arrested only by limiting competition…”   

 

It is possible, however, that under certain circumstances, firm-level imitation could 

have the exact opposite effect on industry profitability.  This might be the case in an 

oligopolistic setting.  Theory predicts that in an oligopoly, firms would recognize their 

interdependence and collude (e.g. Caves and Porter, 1977).  Several studies have 

demonstrated that collusion does take place under certain circumstances (e.g. Cool and 

Dierickx, 1993; Fershtman and Pakes, 2000; Green and Porter, 1984; Hatten and Hatten, 

1987) and that collusion can lead to higher profitability (Bagwell and Staiger, 1997; 

Schmalensee, 1987).  This suggests that incumbents in an oligopoly would slow down the 

erosion of industry profitability if they can maintain their pre-entry collusive behaviors even 

after entry.  One way they could do this is by ensuring that any new entrants remain minor, 

fringe players, with little power to influence how incumbents behave.  By imitating quickly 

the entrants’ strategies, incumbents could limit the growth of new entrants and so keep them 

as fringe players in the industry. 

 

Our results suggest that this is what has happened in the German mobile phone 

market.  Our data shows that new entry did erode industry profitability but this erosion was 
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rather slow and as a result, industry price-cost margins remained above those of the one-shot 

Nash solution throughout the period studied.  The price-cost markup did fall from 41% 

during the monopoly period to 32% in the unregulated oligopoly period but this is still a 

profitability level far higher than the “equilibrium” competitive level. 

 

The slow manner in which “excess” profits in the German mobile phone market have 

declined is certainly consistent with past research findings on the topic (but the underlying 

reason why this has happened should be a source of public concern!)  An early study by 

Masson and Shaanan (1982) on how quickly entry erodes profits estimated that it would take 

roughly 70 years to move excessive profits down to the competitive equilibrium.  Arguing 

that: “it is, of course, difficult to believe that the competitive process is as slow as these 

numbers imply” Geroski, Gilbert and Jacquemin (1990: 74) suggested that problematic data 

in the Masson and Shaanan study might account for these results.  They also suggested that 

using only observed entry flows to measure the effect of the challenge that entrants present 

to incumbents may understate the size of the challenge because entry need not actually occur 

to have an impact on profits—incumbents might engage in pre-entry strategic investments 

(such as limit pricing) that aim to discourage new entrants but could also reduce profits to 

some degree.  Geroski (1988b) tried to correct for these problems by studying 85 UK 

industries in the period 1974-79.  His estimates suggested a more rapid convergence of 

profits but they also showed that actual entry flows could, at best, account for only half of 

the convergence (the other half being, presumably, assigned to the threat of new entry).  

This led him to suggest that entry was a quick but quite incomplete method of reducing 

profits in most markets. 

 

In a survey of the empirical literature on the issue, Geroski et al (1990: 76-77) 
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summarized the evidence as follows: “…the general tenor of much of the empirical work 

that has been done on the effect of entry on profits is that the impact of entry is fairly 

modest.  These results suggest that entry barriers are high in many industries (or that markets 

are in equilibrium and there isn’t much entry of consequence), and, while the return of 

profits to long run levels may be fairly rapid, these long run levels seem to be rather high.  

Incumbents, it seems, can maintain fairly reasonable mark-ups on costs, more or less 

indefinitely in the face of entry…The bottom line, then, is that the effects of entry are slow 

to materialize and may even be modest in the truly long run.” (Geroski, et al., 1990: 76-77). 

 

There have now been numerous studies that have tried to explain why profits erode 

slowly.  Several factors that influence the speed of erosion have been proposed in the 

literature, such as: industry structure variables (e.g. entry barriers and concentration levels, 

Caves and Porter, 1977; Waring, 1996); firm-specific factors such as initial firm market 

share (e.g. Gale & Branch, 1982; Jacobsen, 1988; Ravenscraft, 1983), initial profitability 

(e.g. Mueller, 1977); vertical integration (e.g. Aaker & Mascarenhas, 1984; Jacobsen, 1988), 

and marketing expenditures (e.g. Farris & Albion, 1980; Jacobsen, 1988); and resource-

specific factors, such as a firm’s culture and quality of management.  According to the 

resource-based view of the firm (RBV), resources that are rare, imperfectly imitable and 

non-substitutable can provide sustainable advantage to a firm (e.g. Barney, 1991; Dierickx 

and Cool, 1989).  Building resources that have these characteristics or enhancing existing 

resources along these dimensions could slow the decline of abnormal profits (see also, 

Barney, 1995; Lippman and Rumelt, 1982; Rumelt, 1984; and Williams, 1992). 

Our study suggests that collusive behavior may be another reason explaining the 

slow erosion of profits in an industry.  Even though we are unable to argue for causality, our 

results support the notion that by quickly imitating the strategies of new entrants, the 
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incumbent firms were able to limit the growth of these entrants.  This, in turn, enabled them 

to maintain the current industry structure, with the two of them having a combined market 

share of 83%.  With the market being dominated by such a duopoly, it is not a surprise to 

find slow erosion in industry profitability, suggesting that collusion is a distinct possibility in 

this market. 

 

As strategic differentiation and margins decline, companies attempt to distinguish 

themselves from competitors typically with higher advertising spending.  In the case of the 

German telecom operators, between 1992 and 1998, a 10 percent decline in the 

differentiation index was followed by a 13.5 percent overall increase in advertising 

expenditures.  The 83% decline in differentiation in 1992-1998 was accompanied by a $21 

million average annual increase in advertising spending, which by the end of the period was 

58% higher than what it was in 1992. 

 

The underlying reason for the slow manner in which price-cost margins in the 

German cellular market declined should be a source of public concern.  The estimated 

average markup of price over marginal cost of 37% is significantly above those expected 

under the Bertrand or Cournot models and suggests that despite the increased degree of 

competition following the introduction of multiple firms, the current number of firms does 

not appear to be sufficient to ensure noncooperative price levels. 

 

Even a casual analysis of the figures seems to indicate that price competition within 

the German market has not been vigorous.  While the growth rate and the number of carriers 

in the German market is approximately equal to that in most markets in the USA, Sweden, 

Finland and the UK, prices for cellular wireless services in Germany have remained 
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substantially above those in other OECD countries.  For example, in 1992, the average 

annual price in Germany for the OECD mobile communications basket was 60 percent 

higher than the OECD average.  In 1995, the price for the same OECD basket was 25 

percent above the OECD average and by January 1998, the price differential had increased 

to 27 percent.  At the same time, market share weighted prices have decreased by only 31.3 

percent between 1992 and 1998, or 5.5 percent annually, on average.  Of course, one could 

claim that the slow decrease in prices need not be a sign of continued collusion but rather a 

sign of improving quality of the services provided.  But such a position will be hard to 

justify given that all available evidence seems to indicate that quality levels in Germany are 

not particularly better than those in other OECD countries.  Thus, the slow decline of prices 

in the German cellular telecommunications market raises the question as to how competitive 

the market has really been. 

 

CONCLUSION 

In this paper, we utilized a unique database on the German cellular market to 

examine how incumbents responded to new entry in the market.  We found that incumbents 

were quick to imitate the strategies of the new entrants and, as a result, the distance between 

them in the quality space declined.  We also found that new entry did erode industry 

profitability but this erosion was rather slow and as a result, industry price-cost margins 

remained above those of the one-shot Nash solution throughout the period studied.  The 

price-cost markup did fall from 41% during the monopoly period to 32% in the unregulated 

oligopoly period but this is still a profitability level far higher than the “equilibrium” 

competitive level. 

This paper is simply a start towards understanding better the impact of new entry on 

industry profitability and numerous questions remain to be addressed in future research.  For 
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example, the period under study is only ten years—perhaps we should allow the new 

entrants more time to erode industry profitability down to competitive levels before claiming 

that they engage in collusion?  And how many firms should enter the market before the 

industry moves towards the competitive equilibrium?  These are questions that future 

research projects must try to answer. 
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Table 1:  Product Characteristics Summary Statistics 
 

Variable Minimu
m 

Maximum Mean 

Population Coverage 
(millions)  

3.98 81.57 69.68 

Fax Trans. Speed 9600 bits/sec 9600 bits/sec 9600 bits/sec
Call Waiting 0 1 0.64 
Conference Call 0 6 0.41 
Voice Mail Space 
(seconds) 

0 13,300 8,991 

 
 
 

 
 

Table 2: Hedonic Price regression – Dependent Variable: log (Real Price) 
 
Variable Coefficient STD. Error 
Coverage 0.002049 0.000732 
Fax Trans. Speed 0.003780 0.002540 
Call Waiting 0.115976 0.021786 
Conference Call 0.004123 0.003703 
Voice Mail 9.16E-6 1.38E-6 
C-Tel Dummy 4.82949 0.057696 
D-1 Dummy 4.595987 0.057110 
D-2 Dummy 4.801166 0.062648 
E-Plus Dummy 4.704557 0.049597 
 
 
 
 

Table 3: Quality Indices Summary Statistics 
 
Carrier Mean Minimum Maximum 
C-Tel 161.97 161.70 162.18 
D-1 141.78 105.86 162.74 
D-2 158.98 134.33 172.52 
E-Plus 142.99 125.89 154.16 
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Table 4: Reduced Form Price Regression – Dependent Variable: log (Real Price) 
 

Variable Coefficient Std Error 
Avg. Distance 0.001573 0.000288 
Voice Mail 7.10E-6 1.31E-6 
Population Coverage 0.00185 0.000698 
Fax Trans. Speed 0.00313 0.002427 
Call Waiting 0.09903 0.021077 
Conference Call 0.000885 0.003583 
C-Tel Constant 4.868 0.055 
D-1 Constant 4.683 0.056 
D-2 Constant 4.851 0.060 
E-Plus Constant 4.731 0.047 
 
 
 
 
 

Table 5: Conduct Parameter Baseline Model Estimation 
 

Variable Coefficient Standard Error 
Demand   
Intercept 1599.94 197.14 
Quantity -108.96 14.61 

Time 2.34 0.766 
Behavior   

1 tβ α θ=  0.861 0.14 
Test for Bertrand ( β = 0) - 2 28.59χ =  

Test for Cournot ( β = 0.5) - 2 7.24χ =  
Test for Cartel ( β = 1) - 2 0.73χ =  

 
 

 
 
 

Table 6: Switching Regime Baseline Model Estimation 
 

Variable Coefficient Standard Error 
Demand   
Intercept 1599.99 229.80 
Quantity -108.96 20.54 
Time 2.34 0.89 
Behavior   

(1986 1992)β −  0.95 0.18 
(1992 1997)β −  0.75 0.14 
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Figure 1 
 

Strategy Convergence and Profitability in the German Cellular  
Phone Industry, 1992-1998 
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