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ABSTRACT 

The research examines linkages between firm 

strategy and market structure and also between firm 

strategy and firm performance. To evaluate these 

linkages, the research focuses on the initial price 

strategy o~ market pioneer firms, changes in market 

concentration, and subsequent firm achievements in the 

area of market share and profitability. 

Drawing from previous research in the areas of 

marketing strategy, corporate strategy and industrial 

organization, arguments are developed supporting the 

notion of different structural and performance outcomes 

resulting from different pioneer firm price strategies. 

These strategies are penetration pricing and price 

skimming. 

A sample of pioneer firms/pioneered industries was 

obtained from published sources and examined for 

significant differences between the penetration price 

group and the price skimming group. Price strategy was 

found to have a significant impact on changes in market 

concentration as well as pioneer firm market share and 

profitability. 
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CHAPTER 1 

INTRODUCTION 

The research reported here is concerned with long 

run effects of strategic decisions. The strategic 

decisions of interest are the pricing strategies of market 

innovators. The long run effects of interest are of two 

distinct kinds: (1) industry level effects and (2) firm 

level effects. As such, the hypotheses are divided in 

Chapters 2 and 3. 

Chapter 2 deals exclusively with the relation 

between pioneer firm initial price strategy and subsequent 

effects on industry structure, as reflected in industry 

concentration. Chapter 3 deals exclusively with the 

relation between pioneer firm initial price strategy and 

pioneer firm performance, as reflected in market share and 

profitability. That is, the independent variable (price 

strategy) remains the same while the dependent variables 

(industry structure and firm performance) change between 

the two chapters. 

T~e research design is in the form of a two-group 

analysis. Initial price strategy is classified as either 

penetration pricing or price skimming; the analysi's seeks 

1 



to determine whether there are significant differences in 

the dependent variables between the two strategic groups. 

2 

Tl~o comments regarding the research require 

emphasis. First, the thrust of,research is in the area of 

firm strategy, not in the area of setting particular 

prices for particular products. Thus, the research 

relates strongly to strategy literatures and only weakly 

to pricing literatures. Second, the research is confined 

to the examination of manufacturing industries in the 

United States. No industries principally involved in 

services, transportation, agriculture, or wholesaling/ 

retailing are examined. 

Focus 

Porter (1981) identifies the evolution of market 

structure as an important, but unanswered, question in the 

literature. More recently, Wind and Robertson (1983) and 

Day and Wensley (1983) have called for research on 

strategy-performance linkages and the means by which to 

achieve susta~ned competitive advantage. 

This research seeks answers to two basic questions 

which are at present unexamined by empirical means in the 

literature. First, does the initial strategy of a pioneer 

firm have an effect on the structure of the industry? 

Second, does the initial strategy of a pioneer firm have 



an effect on firm performance after the industry has 

developed? 

This research is designed to provide answers to 

these questions and to shed some light on the effects of 

other product and industry related factors on structural 

dynamics and firm performance. 

Background 

3 

The framework for the research finds precedence in 

a central concept of the industrial organization 

literature: the structure-conduct-performance (SCP) 

paradigm. In the SCP paradigm, structure is generally 

taken to be industry structure, conduct is industry 

behavior, and performance is societal/economic perfor

mance. The research reported here, however, is concerned 

with behavior and performance at the level of the firm 

rather than the level of the industry. Hence, the 

framework to be employed is based on a modification of the 

industrial organization paradigm: firm strategy-industry 

structure-firm performance (SSP). That is, a firm's 

strategy should take present or projected industry 

structure into account and the interaction of strategy 

with industry structure yields certain levels of firm 

performance (Thorelli 1977). 



Strategy and Pioneers 

It is assumed here that firms seek to attain com

petitive advantage and that such desires are a dimension 

of firm strategy (Ansoff 1965). The term "strategy" has 

been used in a variety of ways and has a number of 

different meanings to different readers. For purposes of 

this paper, strategy is assessed at the middle level of 

Boyd and Larreche's (1978) hierarchy of strategies, which 

are: a. marketing strategies (generalized statements), 

b. marketing element strategies (e.g., skimming vs. 

penetration pricing) and c. product-market strategies 

(management of specific product-market relationships). 

4 

Although pricing strategies are the element of 

interest here, it is recognized that prices are not set in 

isolation from overall strategy (Wasson 1978) and that 

price is an element in an interactive network of many 

elements which constitute a business strategy (Galbraith 

and Schendel 1983). 

Robinson (1984) and Robinson and Fornell (1985) 

define a pioneer firm as one which is the major innovator 

when a market begins. This firm need not be the first in 

the market~ but is the firm responsible for getting the 

industry started on a widespread scale. Consequently, a 

firm which attempts to pioneer a market and fails is not a 
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pioneer firm. A pioneer firm which elects to sell the. 

business or withdraw from competition before market 

maturity is still considered the pioneer. This definition 

is adopted for purposes of this research. 

In this research, interest is focused on the 

pricing strategies of businesses who innovate a product 

type and initiate a new market. These pioneer firms are 

of interest because of the latitude which they enjoy in 

making marketing decisions: "A pioneer is often so named 

because he can redefine a business area in innovative ways 

which are beyond the grasp of incumbent competitors." 

(Abell 1980). Such latitude is enabled by the intro

duction of a product which is significantly different from 

existing offerings: "A pioneering product is here defined 

as one which incorporates a major innovation." (Dean 

1969). 

By definition, the ~ioneering product is in the 

introductory stage of the ~roduct life cycle and the 

pioneering firlu frequently enjoys a virtual monopoly for a 

certain period of time. It is precisely this situation 

with its potential for strategic action which is of 

interest in this research ~roposa1. Chapter 2 of the 

research advances the notion that pioneer firms may affect 

market structure by their choice of ~ricing strategy~ 



Chapter 3 of the research builds upon the first and 

proposes that firm performance in later stages of the 

product life cycle is, in part, a function of initial 

price strategy and resultant market structure. 

Related Literatures 

6 

Strategic marketing decisions involve a complex set 

of factors which include future demand levels, customer 

response to marketing mix variables and competitive 

response. Because this research is focused on pioneering 

activities and price strategy, three areas are of parti

cular importance. First, the product life cycle concept 

explicitly recognizes differences between stages in a 

product-market over time. Second, the price determination 

literature deals with considerations in the setting of 

prices. Third, barriers to competitive entry influence 

the level and character of competitive activity. 

Product Life Cycle 

Marketing strategists recognize that market 

conditions which exist at the introduction of a new 

product are likely to change in the future. Such changes 

include number of competitors, customer sophistication, 

manufacturing cost levels and level of demand. 



Anticipation of future conditions is therefore an 

important aspect of strategy formulation. 

The salience of product life cycle in strategy 

deter~ination has been emphasized by a number of authors. 

In his "development of a contingency theory of business 

strategy, Hofer (1975) proposes that product life cycle 

(PLC) stage is the most fundamental deter~inant of 

appropriate strategy. Hofer bases this assertion of the 

belief that price elasticity increases over time and that 

opportunities to establish customer loyalty are more 

abundant in earlier stages of the PLC. 

7 

Regarding price strategy in the introductory stage 

of the PLC, Levitt (1965) believes that the choice between 

skimming and penetration strategies depends upon a number 

of factors includin~ elasticity of demand, patent 

protection and capital requirements. Levitt also stated 

that expected length of the PLC is a significant influence 

on appropriate pricing strategy because a short life cycle 

discourages many potential entrants, so that price 

skimming may be pursued with a limited threat of low-cost 

producers entering the market. 

Buzzell (1966) once stated that prices should be 

set relatively high during the introduction stage and then 
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reduced in latei stages. Buzzell based this recommen

dation on the principle of recovering development and 

promotion costs early, then reducing prices later to 

discourage competitive entry. Catry and Chevalier (1974) 

recommend that firms forego high profits in the early 

stages of the PLC; the authors reason that sacrifices made 

in early stages will be rewarded by a dominant position at 

market maturity. 

It should be noted that several authors have found 

reason to question the PLC concept based on considerations 

of robustness and validity. Polli and Cook (1969) argue 

that definition of the product is a critical factor in 

using the PLC concept, with product type and brand being 

more applicable than product class. Rink and Swan (1979) 

question the use of PLC as a forecasting tool because of 

uncertainties in forecasting the transition timing from 

one stage to another. Wiersema (1982) notes that 

unsystematic changes in demand due to general economic 

conditions may mask true PLC conditions in the short run. 

~ll of these researchers, however, conclude that the 

limitations identified do not invalidate the PLC concept 

as a uSeful model of systematic changes in market 

conditions. 
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Wind (1982) reports that many PLC researchers 

recommend a price skimming strategy: one aim of this 

research is to determine whether skimming strategies have 

as desirable a result as is commonly assumed. 

Price Determination 

Although this research deals with price level as a 

manifestation of strategy rather than with the deter

mination of particular prices, the price determination 

literature contains a number of observations and results 

of interest to this research. Literature reviews by 

Monroe and Della Bitta (1978) and Rao (1984) provide 

thorough but different perspectives on the progress of 

pricing research. 

Monroe and Della Bitta identify skimming and 

penetration pricing as the major new product strategic 

alternatives and identify two traditional approaches to 

setting price: intuitive and systematic (estimation of 

demand, competitive entry, etc.). They also cite progress 

in the area of pricing models, including multivariate, 

market potential and price discrimination models. Rao 

focuses on pricing models, particularly models of the· 

optimal control type. In his review, Rao stresses the 

distinction between two types of pricing decisions: long 

ter~ strategy and intra-period tactics. As optimal 



control models are substantially complex, analysis has 

been limited to the monopoly or duopoly period for new 

products. 

10 

Dolan and Jeuland (1981) present an optimal control 

model along with the result that skim~ing is optimal when 

demand is stable and experience curve effects are sub

stantial, while penetration pricing is optimal under 

conditions of high repeat purchase (for non-durables) or 

when de~and is characterized by a diffusion process (for 

durables). That is, the authors believe skimming is 

indicated when costs are expected to decline in the 

future, while penetration is indicated when brand loyalty 

and word of mouth communications are more important than 

price competition. Significantly, Doland and Jeuland note 

that extension of the model beyond the monopoly period 

would represent a most important advance because monopoly 

period pricing influences both the rate of competitive 

entry and the cost position of the firm at the close of 

the monopoly period. 

Bass and Bultez (1~82) extend the earlier myopic 

~odels to a multiperiod framework. This model employs 

experience curve effects, diffusion process and price 

elasticity. The substantive result was that the multi

period model optimum path was monotonically decreasing 
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(like the myopic model) but was always lower than the 

myopic model. Both the multiperiod and myopic models 

resulted in equivalent ending prices, but the multiperiod 

model resulted in higher profits. Thus, as the models 

become ~ore complex in order to better approximate actual 

decision conditions, the optimal price becomes lower. 

In sum, the current results of advanced ~odeling 

,techniques have generated a number of useful results for 

setting prices under various states of price elasticity, 

cost assumptions and diffusion conditions. The models 

have not dealt in a meaningful fashion with the effects of 

current or prospective competitors on price determination. 

Barriers to Entry 

~ number of structural features in the ~arketplace 

have been postulated as having the effect of li~iting 

competitive entry. ~mong these are capital intensity, 

high advertising-to-sales ratios, vertical integration and 

minimum efficient plant size. Many of these entry 

barriers result from technical or ~arket characteristics 

and are not subject to direct control by a market pioneer. 

Two entry barriers, however, are subject to pioneer 

influence: patent protection and initial establishment of 

prices at the "limit price" level. 
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Pa~ent protection applies to product and/or process 

innovations and is specifically designed to confer a mono

poly position on the innovator for a substantial period of 

time. The conventional marketing and economics wisdom 

stipulates that firms should take advantage of this 

protection to charge relatively high prices throughout 

most or all of the patent period. 

~ major contention of this section is that patents 

generally offer insufficient protection to innovators to 

benefit from high price levels. Two factors are seen as 

important in this assertion. First, most patents do not 

represent significant improvements over closely related 

products. For example, Robinson and Fornell (1985) 

examined pioneer firms in consumer goods markets and 

estimated that fewer than 20% of pioneer firms sampled 

received a significant benefit from either patents or 

trade secrets. The authors found no significant differ

ence in the market shares of protected vs. unprotected 

pioneers during the market maturity phase. Second, very 

few innovations escape competition from substitute 

products. Even the revolutionary xerography process faced 

stiff competition from the electrofax process, ~ith the 

result that Xerox was obliged to price its ~achines at 



well below the short-run profit maximization level 

(Blackstone 1972). 

13 

For these two reasons (marketplace nonsignificance 

and substitution) patent protection is not considered as a 

general condition enabling pioneer firms to charge 

significantly higher prices than would otherwise be the 

case. 

The limit price is that price at which competitive 

entry is completely discouraged because of the low levels 

of profit anticipated by prospective entrants. For an 

in-market firm to implemerit such a price level, the firm 

would require highly accurate information about production 

costs and the capabilities of potential competitors. But, 

as Monroe and Della Bitta (1978) point out, pioneers 

typically possess very little information on either costs 

or potential competitors. 

Indeed, even in more mature markets where esta

blished competitors have substantially more information, 

limit pricing is not thought to be practiced. Blackstone 

(1972) observes that firms find it more profitable to 

retard entry by pricing somewhat above the limit price 

(but below short-run profit maximization) rather than 

exclude entry by pricing at the limit price. Phillips and 

stern (1977) also believe that firms concerned with 
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potential competition price their products so~ewhat above 

the limit price but below the short-run maximum. 

While limit pricing is a viable concept in the 

economics literature, it does not seem to be a good 

description of actual marketing practice. Relating 

economic concepts to marketing concepts for the purpose of 

this research, price skimming is taken to be a price level 

at or above the short-run profit maximization level and 

has the effect, ceteris paribus, of stimulating 

competitive entry while penetration pricing is taken to be 

a price level between the limit price and the short-run 

maximum level and has the effect of discouraging, but not 

eliminating, competitive entry. 

Summary 

The literatures disc~ssed above comprise a substan

tial basis upon which to examine and evaluate marketing 

strategy. In particular, PLC stage is seen as an important 

determinant of appropriate strategy, price determination 

models yield lower prices as they become more realistic, 

and barriers to entry may be erected as a strategic option. 

These literatures, however, do not lead directly to 

the type of strategy-structure-performance hypotheses of 

interest in this research. For this purpose, additional 

works will be introduced and discussed in Chapters 2 and 3. 



CHAPTER 2 

STRATEGY AND STRUCTURE 

Chapter 2 of the research deals with the relation

ship between firm strategy and industry structure. In 

particular, the elements of interest are the pricing 

strategies of pioneer firms and changes in seller 

concentration over time. 

Thorelli and Burnett (1981) identify three 

hypotheses regarding changes in seller concentration over 

the product life cycle. These are: 1. The law of 

proportionate growth, which indicates that concentration 

should increase over time. This hypothesis is based on 

the notion that firm's growth rates are random functions, 

so that some firms may grow quite large relative to others 

over time. 2. Concentration should decrease over time 

because large firms lose more share (or gain less) than 

smaller firms. This hypothesis {s based on empirical work 

by Buzzell (1981) done at the strategic business unit 

(SBU) level. 3. Concentration should decrease in the 

growth stage, stabilize in the maturity stage and increase 

in the decline stage. This hypothesis is derived from 

previous PLC literature and is based on the notion of net 

competitive entry in the growth stage and net competitive 

15 
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exit in the decline stage. Thorelli and Burnett found 

partial support for both hypotheses 2 and 3: hypothesis 1 

was rejected. 

The author contends that none of the above hypo

theses is strictly true. This contention is based on the 

notion that firm strategy can affect market structure 

(Porter 1980) and that differential pricing strategies 

will result in differential patterns of change in seller 

. concentration. In particular, the expectation is that a 

penetration pricing strategy leads to levels of 

concentration which are significantly higher than levels 

of concentration resulting from price skimming. 

The rate of entry of new competitors into a new 

market is thought to be a function of several factors 

including market growth (Porter 1980), capital require

ments and risk (Orr 1974), as well as profitability. 

Also, the attractiveness of entry for any particular firm 

is moderated by a number of firm-specific factors 

including current product portfolio, availability of 

funds, transferable experience and so forth. Clearly, 

most of these variables are beyond reach of strategic 

moves by the pioneer firm, but profitability rates are 

not. 

Wasson (1978) notes that the strategic objective 

for pioneer firms is to lower the level of interest of new 
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competitors to enter the market. ~ low initial price has 

the effect of discouraging or delaying entry (Levitt 1965 r 

Dean 1969). A "low" price in this context is one close to 

the limit price, that is, a price which yields unaccept

ably low profit levels for prospective entrants (Brock 

1981). Thus, a price skimming strategy is likely to 

attract a relatively large number of competitive entrants 

who seek to participate in the apparent supranorma1 p~ofit 

rates obtained by a pioneer. If, on the other hand, the 

pioneer firm selects a penetration pricing strategy, 

supranorma1 profits are not available to any firm: the 

market is less attractive (at least in the short run), and 

fewer firms are willing to compete. 

It should also be noted that in certain circum

stances, encouragement of competitive entry is desirable 

in order to hasten development of the market (Porter 

1980). Porter points out that licensing provides an 

opportunity to pick one's competit~rs, and the aggressive 

selling and technology development activities of these 

competitors may speed customer acceptance of the product. 

~sopposed to the market maturity stage, the early 

stages of market development are not necessarily charac

terized by relative stability of shares or concentration. 

Because customer preferences are not fully established and 

because the scale of operations is relatively small, 
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comQetitive entry in the early stages may have a more 

profound effect on market structure than in the maturity 

stage. Thus, the negative relation between entry and 

shares of leading firms observed by McGuckin (1972) and 

Buzzell and Wiersema (198lb) may be magnified in the early 

stages of market development. 

In sum, penetration Qricing is seen here as a 

strategy aimed at discouraging and delayi~g comQetitive 

entry~ that is, a strategy whose intended effect is to 

erect significant barriers to comQetitive entry. Burnett 

(1983) employed the PIMS data base to examine share 

building outcomes and found that share builders pursuing a 

skimming strategy paid ~ore for share gains than Qene

tration pricers because low initial price acted as an 

entry barrier. Cost position achieved through high 

initial sales may also act as a barrier. Spence (1981) 

noted that the learning curve creates entry barriers by 

conferring cost advantages on early entrants and those 

with leading market shares. 

The central notion of this chapter is summarized as 

follows. For pioneer firms, the usual relation between 

strategy and structure is reversed: market structure is 

more strongly affected by firm strategy than vice versa. 

This contention is at variance with an important 

part of the industrial organization literature which 
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models market concentration as a stochastic ~rocess .(e.g., 

Ijiri and Simon 1964, Nelson and Winter 1980). This is 

the law of proportionate growth which was tested and 

rejected by Thorelli and Burnett (1981) in their exami

nation of changes in concentration over the gro~th and 

maturity phases of the PLC. A key assumption used in 

modeling concentration with the law of proportionate 

growth is that the number of competitors is fixed, that 

is, no entry or exit takes place. Such models have been 

found to yield good results in cross-sectional examina

tions of concentration but have been found deficient in 

longitudinal examinations. 

Thus, the author proposes a more important role for 

firm strategy in the determination of market structure 

than is present in the stochastic process models. The 

author further proposes a linkage between price strategy 

of pioneers and market structure which has not been 

treated in the PLC literature. 

Hypotheses 

The hypotheses detailed below are intended to 

furnish a framework for empirical examination of the 

strategy/structure proposition above. Specifically, the 

research will seek to determine whether differential 

pioneer price strategies result in different patterns of 

market concentration 6ver time. 



For this examination, levels of market concentra

tion in the introductory and growth stages will be 

compared with long run (market maturity) concentration 

levels. Long run levels of concentration are thought to 

be stable during market maturity (Caves and Porter 1978, 

Scherer 1980) or to change only very gradually over the 

extended period of the maturity phase (Buzzell 1981). 

Hypothesis 1: When the pioneering firm pursues a 

penetration pricing strategy, market concent!ation will 

tend to decline gradually toward long term concentration 

levels throughout the growth period of the product life 

cycle. (See Figure 1). 
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Hypothesis 2: When the pioneering firm pursues a 

price skimming strategy, market concentration will tend to 

fall rapidly below the long term concentration level 

during the growth period and then increase to the long 

term level at the onset of maturity. (See Figure 2). 

The author does not propose that price strategy is 

the sole determinant of either competitive entry of 

concentration, but suggests that the price strategy has an 

important and identifiable influence on entry and 

concentration. Indeed, Scherer (1980) identifies product 

differentiation and plant location in addition to price as 

key strategies to deter competitiv~ entry. At a minimum, 
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. i 
Concentratlon 

C* 

Intro Growth r1aturi ty 

Figure 1: Penetration pricing 

. r 
Concentratlon 

C* 

Intro Growth r-1a tur i ty 

Figure 2: Price Skimming 

C*: .. Long run concentratlon 



price strategy plus other unknown determinants of 

concentration will operate to yield the above statistical 

associations. 

Discussion 
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The literature cited in this chapter and in Chapter 1 

offers a number of indications concerning competitive entry 

and market concentration which lend support to the two 

hypotheses. The literature does not, however, offer 

empirical evidence for the notion that pioneer strategy 

affects market structure. 

The research reported here is designed to provide 

empirical evidence for or against this strategy/structure 

notion. Evidence for a statistically significant difference 

in concentration between penetration pricers and price 

skimmers, if found, will be a substantial finding in itself 

and will contribute to a better understanding of the 

dynamics of market structure. Evidence against a 

significant difference may indicate that there are no 

differences in concentration or that factors other than 

pioneer price strategy are the determining influences in 

concentration. 



CHAPTER 3 

STRATEGY AND PERFORMANCE 

This chapter examines the performance aspect of the 

strategy-structure-performance paradigm. In particular, 

this section builds on the hypotheses developed in the 

second chapter (viz., firm strategy affects market 

structure) to advance the notion that strategies leading 

to high indusrty concentration result in high levels of 

firm performance. Again, the context is pioneer firms and 

pricing strategie~. 

\~orking frorn the assumption that a penetration 

pricing strategy does in fact lead to more highly 

concentrated markets, the "fundamental" market structure 

hypothesis specifies that concentrated industries will 

generate higher profit rates than unconcentrated ones 

(Vernon 1972). Once again, the author recognizes that 

factors other than concentration influence industry 

profitability, particularly product differentiation and 

capital intensity (Abell and Hammond 1979). 

Here, the key assumption is that a low initial 

price results in low initial profits which tends to 

discourage competitive entry until such time as experience 

23 
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effects reduce costs for leading firms. The advantageous 

cost position of leading firms later in the product life 

cycle tends, in turn, to discourage competitive entry even 

though profit rates are high. 

Thus, in the introductory and early growth stages, 

entry is diminished by low profit~bility (Mansfield 1962, 

Dolan- and Jeuland 1981) and is later discouraged by high 

levels of industry concentration (Orr 1974) and the large 

shares held by leading firms (McGuckin 1972). Therefore, 

Galbraith and Stiles (1983) use two equations to explain 

the dynamics of entry and profitability: Entry = f(ROS, 

exogenous variables) and ROS = f(Entry, exogenous 

variables) in which the eX9genous variables include 

purchase market conditions, sales market conditions and 

industry conditions. 

Robinson (1984) and Robinson and Fornell (1985) 

studied the performance outcomes of industrial and 

consumer pioneering firms in an attempt to uncover sources 

of pioneer firm market advantages. The authors found that 

order of entry into the -market alone accounted for a 

significant portion of variation in market shares (18% in 

the case of consumer goods firms). It was hypothesized 

that pioneers would tend to have lower prices than later 

entrants, but their results showed that pioneers charged 

slightly higher prices and had somewhat higher quality 
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products (quality was subjectively assessed by respondents 

to the PIMS .project). It should be noted that the 

products studied were in the maturity stage; prices at the 

time of introduction were not examined. 

It should also be noted that prices were evaluated 

relative to competition, and not assessed as being of a 

penetration or skim character. The initial price strategy 

adopted may have substantial impact upon the viability of 

price competition by later entrants. Schmalensee (1982) 

observes that if a pioneer adopts a low initial price, 

even a drastically reduced price by later entrants may 

result in unprofitability for the later entrant while the 

pioneer maintains the same price and is profitable. This 

effect is postulated to occur when substantial switching 

costs to customers affect product choice. 

Robinson (1984) and Robinson and Fornell (1985) 

have made an important contribution to the knowledge of 

pioneering firms and their sources of market advantage. 

These authors find a significant association between 

pioneers' product quality, product line breadth and market 

share; they did not find a significant relation between 

pioneer relative prices and market share. This research 

will supplement the earlier research by examining initial 

price strategy (rather than maturity stage relative 
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prices) .and its relation to market share and profitability. 

Working from the assumption that a pioneering firm 

has pursued a penetration pricing strategy an~ has gained 

a leading market share, the firm is expected to achieve 

superior performance results. The expectation regarding 

the association between high market share and high levels 

of firm performance is supported by results obtained from 

the PIMS data base (e.g., Schoffler, Buzzell and Heany 

1974; Buzzell and Wiersema 1981a, Galbraith and Schendel 

1983) and by experience curve effects based on the work of 

the Boston Consulting Group (e.g., Cox 1977; Abell and 

Hammond 1979). By selecting a penetration pricing 

strategy and reducing (real) prices in tandem with 

reductions in (real) costs, a firm can defend its leadin~ 

market position and secure a durable competitive advantage 

(Abell and Hammond 1979). 

A more usual development, according to Wasson 

(1978), is a failure of prices to drop in conjunction with 

costs until increased competition forces a dramatic drop 

in prices: the umbrella effect. 

Clearly, profits ~ay be earned through two 

different orientations: high prices relative to costs or 

low costs relative to prices. When high profits are 

obtained through high prices ie1ative to costs, it is 

expected that competitive entry will be accelerated 



resulting in substantial share erosion for the pioneer 

firm and reduced profitability for the pioneer in the 

market maturity stage. 
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These considerations lead to the central notion of 

this chapter. Pioneering firms who pursue a penetration 

pricing strategy achieve high long term market share and 

high long term profitability. 

This strategic use of the pricing element of the 

"marketing mix is in conformance with the notion that 

market share is a primary determinant of costs and profit

ability and, therefore, market share is a primary 

strategic objective (Buzzell 1981). ~ relatively low 

price may lead to high market share in two ways. First, 

if demand for the product is price elastic, low price 

combined with first mover advantages should result in a 

dominant share for the pioneer business. Indeed, 

researchers who take a contingency approach to product 

life cycle strategy recommend a penetration strategy if 

demand is elastic (Levitt 1965, Dean 1969). These 

authors, however, recommend a skimming strategy if 

elasticity is low. Second, even if demand elasticity is 

low, a penetration pricing strategy discourages 

competitive entry. 

~ number of authors note the negative relation 

between competitive entry and market share of incumbent 



firms. (Dolan and Jeuland 1981, Buzzell and Wiersema 

1981b, McGuc.kin 1972). Bass (see appendix to Cox 1977) 

estimates the share of the largest firm in an industry 

(Sl) as a simple function of the number of "important" 

firms (n) in that industry as Sl = 1 - \/07 Therefore, 

regardless of the price elasticity of demand, a low 

initial price is expected to have desirable effects on 

market share position and long term performance. 
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Regarding performance measures, it should be noted 

that financial performance may be measured in a number of 

ways depending on the mission of the business. In 

particular, there is an important distinction between cash 

flow and profitability (Biggadike 1979, Galbraith and 

Schendel 1983). For the purposes of this research, it 

will be assumen that the pioneering products will be 

classified as "stars" by their firms and will not have a 

significant cash generation objective until after the 

onset of ~aturity. Profitability is therefore taken as 

the ~easure of performance. 

Summary 

A number of authors (e.g., Levitt 1965, Dolan and 

Jeuland 1981, Bass and Bultez 1982) believe that price 

strategy for new products should be guided by consider

ations such as price elasticity and rate of adoption. Use 

of these f3ctors in determining price strategy seems to 



reflect a short run orientation aimed at maximizing 

profits within a relatively restricted time horizon. 
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In proposing that penetration pricing yields 

superior market share and profitability results over an 

extended period, the author is adopting a longer run 

perspective than is common in most research on pricing. 

Thus, the longer run perspective de-emphasizes traditional 

considerations of elasticity and adoption and places 

competitive entry at the forefront of issues relating to 

long run performance. 

Hypotheses 

The hypotheses detailed below are intended to 

furnish a framework for empirical examination of the 

strategy/ performance propositions above. Specifically, 

this research seeks to determine whether different pioneer 

price strategies at the introduction stage result in 

different levels of market share and profitability at the 

onset of maturity. 

Hypothesis 3: Pioneer" firms who pursue a pene

tration pricing strategy will achieve higher levels of 

market share at the onset of maturity than pioneer firms 

who pursue a skimming strategy. 

Hypothesis 4: Pioneer firms who pursue a pene

tration pricin~ strategy will achieve higher levels of 



profit at the onset of maturity than pioneer firms who 

pursue a skimming strategy. 

Again, the author does not propose that initial 

price strategy is the sole determinant of either market 

share or profitability, but suggests that price strategy 

has an important and identifiable influence on firm 

performance at maturity. 

Discussion 
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The literature cited in this and previous chapters 

offers a number of indications concerning market share and 

profitability which lend support to the two hypotheses. 

The literature contains a considerable amount of empirical 

evidence for a positive relationship between market share 

and profitability; the hypotheses in this chapter should 

not be confused with attempts to further examine this 

relationship. Rather, these two hypotheses concern long 

term effects of pricing strategy. 

The research reported here is designed to provide 

empirical evidence for or against this strategy/ 

performance notion. Evidence for a statistically 

significant relation between pricing strategy and firm 

performance will contribute to a better understanding of 

firm strategy and offer normative direction to managers. 



Evidence against a significant difference will either 

reveal that .there are no long term differences in firm 

performance or that factors other than pricing strategy 

are the determining influences on firm performance. 
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CHAPTER 4 

DATA 

In order to perform empirical tests on the 

hypotheses identified in Chapters 2 and 3, a data set 

designed specifically for this purpose was collected by 

the author. The data collection approach was archival 

research and, since no single source contains all relevant 

variables, a variety of sources was employed. Because the 

research required accurate and consistent data from as far 

back as 1946 in some cases, personal contact with subject 

firms was eliminated as a survey method in favor of 

archival research. 

Two key concepts in this research are pioneer firm 

and industry. Although these do not appear directly in 

the research design as variables, their operationalization 

has a substantial impact upon the character of the study 

and interpretation of results. 

Following Robinson (1984) and Robinson and Fornell 

(1985) the pioneer firm is the one which is the major 

innovator when a market begins. This firm need not be the 

first to market the product, but is the one responsible 

for ]etting the industry started on a national scale. 

Thus, the pioneer firm mayor may not be a product 
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innovator, but must be the market innovator~ that is, the 

first firm to achieve national distribution. 

The definition of industries is guided by the 

Standard Industrial Code (SIC) classification system. The 

SIC system was adopted because it covers all u.S. manu

facturing activities, is well understood and widely used, 

and because a key independent variable (concentration) is 

contained in the u.S. Census of Manufactures which also 

employs the SIC system. 

Of particular note in this research is the use of 

only five-and seven-digit SIC categories. The SIC system 

is organized in 2, 3, 4, 5, and 7-digit categories, with 

2-digit being the highest level of aggregation and 7-digit 

being the most disaggregate. The use of five- and seven

digit categories focuses the analysis at the level of the 

product-market, a level at which specific product types 

are matched to customer groups. 

Previous reported work on market structures is 

primarily contained in the industrial organization litera

ture and has been confined to analyses at the three-and 

four-digit SIC levels (see Vernon 1972 and Scherer 1980 

for reviews). These works examine groups of firms at an 

aggregated level and in equilibrium conditions. In 

contrast, the present research examines individual firms 
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and disaggregate industries in a highly dynamic period of 

market development. 

As an example, SIC code 38 contains Instruments and 

Related products, SIC code 3861 contains Photographic 

equipment and SIC code 38612 contains Photocopy machines. 

other five-digit codes within 3861 include still cameras, 

motion picture cameras, projection equipment and X-ray 

film. 

In several cases, the five-digit level is too 

aggregate to represent a functional product-market, and 

the seven-digit level was employed. For instance, the 

five-digit code for still cameras (38611) includes seven

digit codes for process (Polaroid) cameras, li~ht meters, 

studio cameras and overhead projectors. These products 

are clearly sold to different customers for different 

purposes. 

By linking pioneer firms with specific product

markets, the research is designed to evaluate issues and 

outcomes of special interest to marketing managers, 

strategists and researchers. 

variables 

The key independent variable is a classification of 

pioneer firms as being either penetration pricers or price 

skimmers at the time of introduction. T~at is, the price 

strategy variable is nominal scale and reflects only the 
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initial price policy, not subsequent changes in price 

policy. Determination of the classification for each case 

was accomplished by examination of published accounts of 

the pioneer's pricing consideration and intentions at the 

time of introduction. Such published accounts are to be 

found in a variety of business periodicals, academic 

journals and government reports. A selection of these 

sources for each case is included in Appendix A. 

In instances where the pioneer's price strategy was 

unavailable or ambiguous, the case was dropped from 

further consideration. 

The key industry-related dependent variable is 

seller concentration, and the specific measure of 

concentration employed is the four-firm concentration 

ratio. This measure is computed as the percent of total 

industry sales accounted for by the four largest market 

share firms in the industry and is a ratio-scale measure. 

The four-firm measure was used because: (1) it is 

felt to be a more representative measure of market 

structure than the eight, twenty, or fifty-firm ratios 

(FTC 1978); and (2) more complex measures of concentration 

such as Herfindahl and entropy indicies are infeasible to 

compute at the five and seven-digit SIC code level. The 

Herfindahl index is a summed square of the market shares 

of all industry competitors; entropy indicies are 



probability-like functions representing the degree of 

uncertainty in future market shares of competitors. 
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The four-firm concentration measure is given in 

percentage points (100 indicates that four or fewer firms 

account for 100% of industry sales) as is the standard 

practice in industrial organization and marketing 

literatures. As changes in concentration are of interest, 

the changes could be transformed into percentage changes 

from the base points rather than measured as points from 

the base. To preserve consistency with previous studies, 

changes are measured in points rather than as percentage 

change from base points. 

~he basic source for concentration data at the 

five-digit SIC level is the Census of Manufactures, which 

is available at five-year intervals through 1977 with 

preliminary figures for 1982 (eg. Bureau of Census 1977). 

The Census does not report concentration at the seven

digit SIC level; concentration data for seven-digit 

industries were compiled from business periodicals and 

other reports (see Appendix A). Supplemental concentra

tion data for five-digit industries were also gathered 

from these sources for points between the five-year Census 

reporting intervals and to adjust for import/exports, as 

the Census only includes data gathered from facilities 

located in the United States. 
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A noteworthy feature of the Census data is that it 

is collected at the level of establishments rather than 

enterprises. In other words, the data are not pooled by 

company but are collected fro~ individual facilities. 

The key pioneer firm related dependent variables 

are ~arket share and profits. Firm market share data were 

compiled from the same business periodicals and other 

reports outlined above~ a selection of these sources are 

also identified in Appendix A. Market share is measured 

at the onset of market maturity and is a ratio-scale 

variable. (Operational definitions of this and other 

variables are discussed below.) 

Firm profits are measured as. relative operating 

profits; operating profits data were compiled from firm 

Schedule 10-K filings and annual reports. Industry 

averages for operating profits were compiled from annually 

reported financial statistical sources (see Robert Morris 

1984, Troy 1983). Robert Morris and Troy make use of 

summary data provided by the Internal Revenue Service and 

or]anize an array of financial statistics at the 

three-digit SIC level. 

For the measure of relative operating profits, 

return on sales (ROS) was computed as operating profit 

divided by sales. ROS was averaged over three years at 



38 

the onset of market maturity to even out fluctuation of a 

transitory nature due to financial accounting considera

tions. The averaged ROS figure was then divided by 

industry average ROS for the year of the onset of market 

maturity to yield relative ROS (the variable is referred 

to as relative operating profits). This measure is a 

ratio-scale variable • 

. Although cost-price margins are generally used as 

the measure of profitability in industrial organization 

studies (Collins and Preston 1968), Buzzell (1981) has 

found that nondirect costs have a significant experience 

effect. Since the typical cost-price margin does not 

include nondirect costs and since Hypothesis 4 is closely 

linked to experience effects, the research is guided by 

Buzzell's work which concerned effects at the level of the 

firm, rather than the tradition of industrial organization 

which is concerned with aggregate industry-level effects. 

While this research is specifically focused on the 

effects of pioneer firm price strategy, a number of 

additional factors may have an impact on concentration and 

profits. These factors are included in the research 

design as independent variables. Although their expected 

direction of influence upon the dependent variables is 

outlined in Chapters 1, 2 and 3, they are not the subject 
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of hypothetical formulation. To preserve consistency with 

the independent variable of central interest (price 

strategy) ann to provide an enhanced ability to uncover 

nonlinearities (especially interaction effects), these 

five factors are all nominal scale variables. The five 

variables are capital intensity, product type, buyer 

concentration, market size, and net imports. 

Capital intensity is assets divided by sales. The 

sample was divided approximately into thirds and assignen 

values of low, medium and high levels of capital 

intensity. 

Product type is designed to capture differences in 

marketing and purchasing situations between products rather 

than technological or manufacturing differences. Products 

are classified as consumer nondurable, consumer durable, 

industrial equipment/supply and innustrial raw material. 

Buyer concentration reflects the proportion of 

industry sales which are purchased by the largest 

customers of that industry. The sample was divided into 

low, mediu~, and high states of buyer concentration. 

Market size reflects the amount of dollar sales of 

an industry at the onset of maturity. The sample was· 

divided into low, medium, and high levels of sales. 
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Net imports represents the surplus of imports into 

the United States over exports from the u.s. Data on 

imports/exports were compiled from annual statistical 

reports (see Department of Commerce 1983). The sample was 

divided into low, medium and high levels of net imports. 

Data Screening 

Each case for analysis consists of a combination 

of industry and pioneer firm data. The Census of 

Manufactures lists 1631 five-digit industries and 8314 

seven-digit industries; from this starting point, 

candidate industries for analysis were screened by the 

following five criteria for inclusion in the sample. 

1. Clear evidence for classification of the pioneer 

firm as either a penetration pricer or a price 

skimmer. Published accounts must render an 

unambiguous account of the strategic pricing 

intention of the pioneer. Firms for which 

insufficient information was available or which 

were pursuing a mid-price strategy were 

eliminated. 

2. Market growth after 1946. The objective is to 

limit the analysis to a single economic/social 

period. Industries in which pre-1946 sales 

levels exceeded 3% of maturity levels were 

eliminated. 
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3. Onset of market maturity by 1984. The objective 

is to obtain consistent data for all cases. 

4. Five or seven digit codes represent a single 

product type. The objective is to confine the 

analysis to a functional product-market. 

Industries in which SIC code sales were less than 

90% concentrated in a single product were 

eliminated. 

5. Pioneer firm must be a United States corporation. 

The objective is to eliminate cases in which 

costs or prices might have been subsidized by 

the pioneer's home government or influenced by 

foreign exchange rates. 

Thirty-three cases passed the screening process; 

twelve penetration pricers and twenty one price skimmers 

were identified (see Tables 1 and 2). 

Of the 9945 five and seven-digit industries listed, 

about 93% were eliminated by the criterion that market 

growth be after 1946; that is, the bulk of activity in the 

manufacturing sector is not in recently pioneered markets. 

About 5% were eliminated by the criterion that onset of 

maturity fall before 1984; many recently pioneered markets, 

especially in electronics, are still in the growth phase of 

the PLe. Mid-level pricing and ambiguous pricing intentions 
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TABLE: 1 

Penetration Pricers 

Industry 

Frozen Dinners 

Synthetic Turf 

Pantyhose 

Disposable Diapers 

Polypropylene 

Aluminum Cans 

Belt Dictating Machines 

Electric Typewriters 

Color TV Receivers 

Microwave Ovens 

Photocopy Machines 

Cardiac Pacemaker 

SIC Code 

20382 

22790-80 

22516 

26473 

28214-20 

34114 

35794-00 

35799-06 

36512-04 

36311-74 

38612 

38421 

Pioneer Firm 

Swanson Co. 

3r1 Corp. 

Hanes Co. 

Proctor & Gamble 

Hercules Inc. 

Reynolds Metals Corp. 

Dictaphone Corp. 

IBM Corp. 

RCA Corp. 

Litton Industries 

Xerox Corp. 

Medtronic Inc. 



TABLE '2 

Pr ice Sk imlners 

Industry 

Nonwoven Fabric 
Cyclamate sweetener 
Oral Contraceptives 
Nylon Fiber 
Graphite Fiber 
Titaniu~ Mill Products 
Numerical Control Tools 
Electronic Desktop 

Calculators 
Hand Held Electronic 

Calculators 
Computer Disk Drives 
Home Smoke Detectors 
Transistors 
Light E~itting Diodes 
Facsimile Transmission 

Equip~ent 
Golf Carts 
Motor Homes 
Process Cameras 
Digital Watches 
Industrial Lasers 
Soft Contact Lenses 
Electronic Hearing Aids 

SIC Code 

22971 
28695-13 
28341-27 
28241 
32984-10 
33562 
35401-10 

35742-30 

35742-40 
35732-31 
36623-45 
36742 
36744-10 

36621-92 
37993 
37923 
38611-20 
38736-00 
38328-30 
38516-13 
38424 

Pioneer Firm 

Pellon Co. 
Abbott Labs. 
G. D. Searle Co. 
du Pont 
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Union Carbide Corp. 
du Pont 
Kearny & Trecker Co. 

Wang Corp. 

Bowmar Inst. 
IBM Corp. 
General Electric Co. 
Western Electric Co. 
Monsanto Corp. 

Xerox Corp. 
Victor Co. 
~Vinnebago Ind. 
Polaroid Corp. 
HMW Corp. 
Specta-Physics Inc. 
Bausch & Lomb Co. 
Beltone Elect. 



eliminated 1.1%, foreign-based pioneers were .4%, and 

seven-digit codes representing multiple products were .2%. 

Data ?reparation 
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The concentration data, as collected, consists of a 

series of concentration ratios for each industry over the 

period from introduction to the onset of maturity. As these 

periods have differing starting and ending points for each 

case, the main data preparation task was to normalize the 

chronological data to the stages of the product life cycle. 

This was accomplished by first deflating annual 

industry sales figures (deflation data: ·See Bureau of 

Census 1984) and then fitting linear and cubic curves to the 

deflated data. Observation points of the product life cycle 

were defined as follows: (1) Introduction is the first full 

calendar year of sales, (2) Early Growth is the first point 

at which the slope Eo the cubic curve is equal to the linear 

slope, (3) Late Growth is the second point at which the 

slope of the cubic curve is equal to the linear slope and, 

(4) Maturity is the first year· of growth under 3.5% after 

Late Growth -- 3.5% is the average annual real growth rate 

of the manufacturing sector in the period examined. 

Inclusion of a mid-growth point in the analysis was 

considered and rejected because the rapidity of market share 
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chan~es during shakeouts ~akes the reliability of concentra

tion suspect, particularly in industries originated by price 

skimmers as these industries are characterized by pronounced 

shakeout episodes in the mid-growth period. 

The second data preparation task was to normalize 

concentration levels for each industry. Because previous 

researchers have found that different industries are 

characterized by differing levels of concentration and that 

the concentration level for each industry tends to remain 

stable during maturity, concentration levels for each 

industry in the sample were converted to relative levels by 

subtracting Maturity stage concentration from concentration 

figures of the Growth stages. 

It should be noted that use of relative concentration 

measures has not been previously reported in the literature. 

The approich does, however, appear to be a straight-

forward means of dealing with inter-industrj differences 

in maturity level concentration. 

The two result3nt variables are: (1) relative 

Early Growth concentration and (2) relative Late Growth 

concentration. These two variables are employed in 

testing Rypotheses 1 and 2; negative values indicate that 

concentration in the Growth stage has fallen below 

maturity levels. 



Table 3 shows means and standard deviations for 

variables, grouped by penetration pricers and price 

skimmers. The concentration figures represent the percent 

of total industry sales accounted for by the four leading 

firms, expressed in percentage points. Market share is 

percent of total industry sales accounted for by the 

pioneer firm at the onset of maturity, expressed in 

percentage points. Relative operating profits are.pioneer 

firm ROS relative to industry group ROS at the onset of 

maturity; figures below 100 indicate lower than average 

ROS for the pioneer. 

Table 4 shows values and cutoff points for the five 

variables representing market/firm conditions. 

Representativeness 
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The obtained data set of 33 cases was not drawn from 

the SIC industry listing by any means which is usually 

associated with sampling methodology, but consists of all 

examples of pioneer firms/pioneered industries that met the 

screening criteria detailed above. This section compares 

the obtained data set with the manufacturing sector of the 

economy and with other pioneers. 

The first comparison involves the distribution of 

sales across major economic sectors for the economy and 
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TABLE 3 

~eans for Key Variables 

Penetration Group Skimming Group 
Variable (Std. Dev. ) (Std. Dev. ) 

Introductory 
concentration 99.7 ( 1.1) 99.1 ( .9 ) 

Early Growth 
concentration 89.1 ( 9 • 8 ) 70.4 (22.9) 

Late Growth 
concentration 77.9 (16.4) 63.6 (17.7) 

Maturity 
concentration 70.8 (17.0) 74.0 (15.9) 

Relative Early 
Growth concentration 18.4 ( 10.1) -3.6 (18.5) 

Relative Late 
Growth concentration 7.2 ( 7 • 4) -10.4 ( 9 • 5 ) 

M.arl<et Share 34.2 (20.9) 21. 6 (23.6) 

Relative Operating 
Profits 1. 22 ( • 37) .81 ( .83 ) 

Number of cases 12 21 
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TABLE 4 

Codings for Variables 

Capital Intensity 
Number of 

Cases 

Low: 
C1ed ium: 
HitJ h : 

1v1arket Size 

Small: 
Medium: 
Lar;Je: 

o to .69 
.70 to .89 
.90+ 

o to $99.9 million 
$100 to $999.9 million 
$1,000+ million 

Buyer Concentration 

Lar;Jest 100 customers are, 

11 
9 

13 
TI 

6 
17 
10 
33 

less than 1% of sales: Low 17 
between 1% and 20% of sales: Medium 8 
over 20% of sales: High 8 

Net Imports 

Low: 
rvtedium: 
High: 

1?roduct Type 

o to 2.4% of domestic sales 
2.5% to 14% of domestic sales 
15% + of domestic sales 

Consumer Nondurable 
Consumer Durable 
Industrial Equipment/supply 
Industrial Raw rvtaterial 

TI 

11 
14 

9 
TI 

4 
11 

9 
9 

TI 
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the sample. As may be seen in Table 5, the sample under

represents important sectors such as food products, 

petroleum products and transportation equipment while 

over-representing other sectors such as electrical and 

electronic equipment and instruments. The data set 

differs from the manufacturing sector at the .001 level of 

significance (computed Chi-square value of 278.8). 

In addition, the average market size for five and 

seven-digit codes in the economy is about $475 million per 

annum vs. about $375 million for the sample. The average 

four-firm concentration at the five-digit SIC level in the 

economy is about 45% vs. 73% for the sample. The average 

level of capital intensity in the economy is 51% vs. 72% 

for the sample. 

In sum, the obtained sample is clearly unrepre

sentative of the manufacturing of the economy as a whole. 

The sample was, however, neither designed nor expected to 

be representative of the economy. The sample was expected 

to be representative of markets pioneered after 1946. 

Table 6 compares the obtained sample with growth sectors 

of the economy since 1947; this comparison shows a ~uch 

better fit between the economy and the sample. 

Thus, the data set is viewed as being 

representative of markets/pioneer firms in the post World 
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War II era and not representative of markets/pioneer firms 

in the manufacturing sector as a whole. 

Because the five screening criteria were quite 

rigorous screens for acceptance, some discussion of 

excluded cases is relevant to the issue of representa

tiveness. Table 7 shows a random sample of 10 industries 

which were excluded by criterias 1 and 3 (ambiguity of 

pricing strategy and onset of maturity after 1984). 

The industries excluded from the data set because 

of lack of information on pricing strategy or selection of 

a mid-price strategy exhibit characteristics similar to 

the 33 cases in the data set. These excluded industries 

represent a range of market sizes, product types, buyer 

concentrations and capital intensities. 

The industries excluded because they are still in 

the growth phase, however, represent heavy concentration 

in the electronics/high technology group. These 

industries were typically pioneered at a later time than 

the 33 in the data set or the cases excluded by the first 

screening criteria. 

Thus, the data set is viewed as being representa

tive of industries/pioneer firms which had inroduction and 

growth phases after 1946 and onset of maturity before 

1984. The 33 cases included in the data set, along with 



TABLE 5 

sectors of the Economy 

% of Sales 
Economic Sector in the Economy 

20 Food and Kindred 14.3 

21 Tobacco .7 

22 Textile Mill Products 3.0 

23 Apparel 3.0 

24 Lumber and Wood 2.9 

25 Furniture and Fixtures 1.2 

26 Paper and Allied Products 3.8 

27 Printing and Publishing 3.7 

28 Chemical and Allied Products 8.7 

29 Petroleum Products 7.1 

30 Rubber and Misc. Plastics 2.9 

31 Leather Products .6 

32 Stone, Clay Glass 

33 Primary Metal 

34 Fabricated Metal Products 

35 Machinery ex. Electrical 

36 Electric and Electronic 

37 Transportation Equipment 

38 Instruments and Related 

39 Miscellaneous 

2.6 

7.6 

6.6 

9.0 

6.5 

12.3 

2. 1 

1.4 

100.0 

51 

% of Sales 
in the Sample 

2.4 

o 
5.2 

o 
o 
o 

5.7 

o 
8.2 

o 
o 
o 

2.8 

7.7 

17.8 

19.3 

8.5 

22.4 

o 

100.0 
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TABLE 6 

Growth sectors of the Economy 

1947-1977* % of Sales 
Economic Sector Growth in the Samele 

All \1anufacturi~g 18i% 

38 Instruments and Related 520% 22.4 

30 Rubber and ~1i sc. Plastics 441% 0 

36 Electrical and Electronic 361% 19.3 

37. Transportation Equipment 291% 8.5 

28 Chemicals and Allied 
Products 277% 8.2 

34 Fabricated Metal Products 230% 7.7 

35 Machinery ex. Electrical 207% 17.8 

32 Stone, Clay, Glass 196% 

83.9 

* Adjusted for inflation. 
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Table 7 

Excluded Cases 

Excluded for insufficient information on pricing strategy: 

Industry 

Manufactured Protein 
Polyvinyl Chloride 
Polystyrene 
Latex Paint 
Epoxy Adhesives 
Plastic Bottles 
Aerosol Cans 
Radar Equiprnent 
X-ray Equipment 
Electron Microscopes 

SIC Code 

20940 
28212-10 
28213-10 
28512 
28914-10 
30743 
34115-00 
36625 
36931 
38321-40 

Excluded by onset of market maturity after 1984: 

Industry 

Coaxial Cable 
Solar Collectors 
Cathode Ray Terrninals 
Automatic Teller Machines 
Electron Beam Welding Equipment 
Ultrasonic Welding Equipment 
Telephone Answering ~achines 
Data Modems 
Magnetic Bubble Memory Chips 
Flber Optlc Equlpment 

SIC Code 

33574-10 
34336-10 
35732-75 
35732-80 
36234-00 
36235-10 
36612-35 
36612-21 
36644-15 
38317 

The above firms are random samples of 10 industries which 
were eliminated from analysis by screening criteria 1 
and 3. 
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the 112 excluded ~y criterion 1, indicate a population of 

145 industries; the data set is 22.7% of the populationo 

Discussion 

The research design has resulted in a data set 

which has a number of advantages and limitations. The 

more salient of these are outlined below. 

~dvantages 

First, the obtained sample represents industries at 

the product-market level of analysis. This level is both 

more disaggregate than previous studies of structure

performance linkages and more compatible with current 

thinking on strategic planning for marketing (e.g., Abell 

and Hammond 1979). 

Second, the data set is longitudinal in character 

for the concentration data. Previous studies employing 

Census data or private data bases such as the Profit 

Impact of Marketing Strategy (PIMS) data base employ 

cross-sectional analysis. The longitudinal 1ata of this 

research provide the ability to examine the long run 

effects of strategic decisions made at a considerable 

remove in the past. 

Third, the data set relies exclusively on data 

which was evaluaterl and published by disinterested third 



55 

parties. None of the data reflect subjective responses of 

current or former employees or officers of the firms 

examined. 

Limitations 

The main limitation is associated with the first 

screening criteria. The research design eliminated cases 

in which the pioneer firm was ~ursuing a price strategy 

mid-way between penetration and skimming and also those 

cases for-which ~ricing strategy could not be determined. 

Due to reliance u~on published accounts for these deter

minations, the sample may be subject to a bias toward 

firms and industries of ~articular journalistic or 

regulat.ory interest. 

Overall, the author believes the research design to 

be an effective and efficient approach to testing of the 

previously stated hypotheses. Separation of pioneer firms 

into distinct categories (penetration and skimming) allows 

for the clearest possible distinction of differing effects 

on industry concentration and firm performance. This is a 

desirable situation because of the absence of previous 

em~irical work in the area. Similarly, normalization of 

the concentration data into ~roduct life cycle stages 

allows for maximum distinction of tem~oral changes in 

'concen tra tion. 
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The author also believes the sample obtained to be 

a suitable data set for testing of the hypotheses. 

Because published data were used, the data are consistent 

across the sample and are not subjective responses by 

interested parties. Data points- were cross-checked by 

multiple sources and found to be reliable. One issue 

relating to representativeness was identified 

(journalistic or regulatory interest) which may have the 

effect of underrepresenting low technology or 

"non-glamour" industries. 

Furthermore, the 33 cases in the data set represent 

over 20% of the population of interest: pioneer firms and 

industries with introduction and growth phases of the PLC 

between 1946 and 1984. 

The data set is well suited to the analytical 

techniques selected for this reseatch~ the analytical 

techniques and results are detailed in the following 

chapter. 



CHAPTER 5 

DATA ANALYSIS 

The central goal of data analysis in this project 

is to test for significant differences between the price 

skimming group and the penetration pricing group with 

regards to both market concentration and pioneer fir~ 

performance. In addition, the effects of different levels 

of capital intensity, product type, buyer concentration, 

market size and net imports on concentration and firm 

performance are also assessed. 

As is the case with most research projects, a 

variety of analytical approaches were available and were 

under consideration. The technique chosen was analysis of 

variance (ANOVA) due to two important features of the 

data: the key independent variable (price strategy) is a 

nominal variable and the dependent variables are ratio 

scale variables. An additional benefit of ANOVA is that 

the technique is well understood and widely used, so the 

results may be readily communicated to interested readers 

with a variety of backgrounds and training. 

Although the data set is considered by the author 

to be exhaustive of all cases of innovation which meet the 

57 
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screening criteria set forth in Chapter 4, the data may be 

considered a sample from which statistical inference is 

made to the universe of market innovators. 

This chapter is divided into three main sections: 

the first deals with hypotheses concerning market 

concentration and the second deals with hypotheses 

concerning pioneer firm performance, the third is a 

discuss ion" of resul ts. 

~arket Concentration 

The hypotheses to be tested are as follows. 

Hypothesis 1: When the pioneering firm pursues a 

penetration pricing strategy, market concentration will 

tend to decline gradually toward long term concentration 

levels throughout the growth period of the product life 

cycle. Hypothesis 2: When the pioneering firm pursues a 

price skimming strategy, market concentration will tend to 

fall below the long term concentration level and then 

increase to the long term level at the onset of maturity. 

These hypotheses are tested in two ways. First, 

ANOVA is performed on relative concentration levels 

(relative to early maturity concentration levels) at both 

the early growth and late growth stages. Second, curve 

fitting to representative concentration equations (see 

Figure 1) is performed. 
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The two tests enable examination of two different 

aspects of Hypotheses 1 and 2. ANOVA testing allows for 

precise testing for differences in concentration between 

the penetration group and the skimming group at the early 

growth and late growth points. Curve fitting allows for 

identification of differences in the longitudinal path of 

concentration between the two groups. 

Testing for Group Differences 

The analysis plan for all ANOVA tests in this 

research was as follows. First, the dependent variable 

was analyzed using price strategy as the only independent 

variable. Second, a series of two-independent variable 

models was analyzed using price strategy and capital 

intensity, product type, buyer concentration, market size 

and net imports. Third, three-independent variable models 

were analyzed. Fourth, models without the price strategy 

variable were analyzed. Fifth, interaction terms for all 

two and three variable models were estimated. All ANOVA 

tests are of the standard fixed-effect kind. 

The objective of this analysis plan is to obtain 

isolated estimates of the main effects of each independent 

variable and estimates of combinations of independent 

variables along with interaction terms. It was not 

expected that all main effects would be significant; the 
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analysis plan was structured in this way in order to 

provide a comparison of effects between the price strategy 

variable, which was expected to be significant, and the 

other independent variables. 

For the early growth period, three statistically 

significant models were obtained (see Tables 8 and 9). 

The first model, using only price strategy as the 

independent variable, has a computed F value of 14.4 and 

explains 31.8% of the variance in market concentration. 

The other two statistically significant models employ 

buyer concentration alone and price strategy with buyer 

concentration as independent variables and explain 21.6% 

and 42.5% of the variance in market concentration 

respectively. Models which were not statistically 

significant at the 10% level or better are listed in 

Appendix B. The results listed in Appendix 8 are provided 

for the benefit of researchers in the area of market 

evolution and may be bypassed by the general reader 

without loss of meaning. 

Tables 8 and 9 show a strong association between 

pioneer price strategy and relative early growth period 

concentration. Relative concentration in markets 

innovated by penetration pricers averaged 14 percentage 

points higher than the mean, while market innovated by 
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Tz\BLE: 8 

Early Growth Models 

Dependent variable: relative early growth concentration 

Independent 
variables 

F value 

Price 
strategy 

Buyer 
concentration 

Price 
strategy 

Buyer 

for variable 

10.5 

concentration 2.7 

F value 
for model 

14.4 

4.14 

7.14 

Significance 
level 

.001 

.026 

.001 

2 
R 

.318 

.216 

.425 
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TABLE 9 

Early Growth Effects 

Dependent variable: relative early growth concentration 

Independent 
variable 

Price 
strategy 

Buyer 
concentration 

Price 
strategy 

Buyer 
concentration 

value of 
variable 

Penetration 
Skimming 

Low 
Mediulll 
High 

Penetration 
Skimllling 

Low 
Medium 
High 

Overall 
lllean 

4.39 

4.39 

4.39 

Deviation from 
mean 

14.02 
-8.01 

.08 
12.48 

-12.64 

11. 87 
-6.78 

-.82 
9.94 

-8.19 
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price skimmers averaged 8 points lower than the mean. 

When the level of buyer concentration is also taken into 

account, the two variables explain 42.5% of the variance 

in relatively early growth concentration. The mean (4.39) 

indicates that average absolute concentration in the early 

growth stage (for the whole sample) exceeded average 

absolute concentration at the onset of maturity by 4.39 

percentage points. 

It should be noted that while there is some 

association between the magnitude of a variable's F value 

and the magnitude of its corresponding effect, a larger F 

value of one variable in comparison to another does not 

necessarily mean that its effect magnitude will be 

greater. In particular, the F value represents explained 

vs. unexplained variance while the effect magnitude 

reflects sub-group averages of the dependent variable. 

For models in which more than one variable is 

significant, the effects of the several variables may be 

added to estimate the net e£fect of the dependent 

variable. 

For the late growth period, four statistically 

significant models were obtained (see Tables 10 and 11). 

The first model, using only price strategy as the 

independent variable, has a computed F value of 30.6 and 
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explains 49.7% of the variance in market concentration. 

The other three models employ market size, net imports and 

price strategy with market size as independent variables 

and explain 27.8%, 15.7% and 62.7% of the variance in 

market concentration respectively. Models which were not 

statistically significant are listed in Appendix B. 

Tables 10 and 11 show a very strong association 

between pioneer price strategy and relative late growth 

period concentration. Relative concentration in markets 

innovated by penetration pricers averaged 11 percentage 

points above the mean, while markets innovated by price 

skimmers averaged 6 points below. When market size is 

also taken into account, the two variables explain 62.7% 

of the variance in relative late growth concentration. 

Curve Fitting 

Hypotheses 1 and 2 stipulate a difference in the 

path of concentration over time between the price skimming 

group and the penetration pricing group (see Figures 1 and 

2). If this is indeed the case, the functional form of 

such paths should differ between the two groups. In 

particular, the penetration pricing group should exhibit a 

linear form and the skimming group should exhibit a 

non-linear form. 



TABLE 10 

Late Growth Models 

Dependent variable: relative late growth concentraton 

Independent 
variables 

Price 
strategy 

Market 
size 

Net 
imports 

Price 
strategy 

~1arket 
size 

F value F value Significance 
for variable for ~odel level -------

30.6 .001 

5.7 .008 

2.8 .007 

27.2 16.3 .001 

5.0 

65 

2 
R 

.497 

.278 

.157 

.627 
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TABLE 11 

Late Growth Effects 

Dependent variable: relative late growth concentration 

Independent 
variable 

Price 
strategy 

Market 
size 

Net 
imports 

Price 
strategy 

Market 
size 

Value of 
variable 

Penetration 
Skimming 

Small 
Medium 
Large 

Low 
Medium 
High 

Penetration 
Skimming 

Small 
Medium 
Large 

Overall 
mean 

-4.03 

-4.03 

-4.03 

Deviation from 
mean 

11. 20 
-6.40 

-12.47 
.81 

6.13 

4.39 
.81 

-6.87 

9.98 
-5.70 

-9.38 
1. 89 
2.42 



Figures 3 and 4 show the observed patterns of 

market concentration for the penetration group and the 

skimming group. Visual inspection of these figures 

reveals conformance with the hypotheses, as well as a 

considerable amount of variation within each group. To 

examine the hypothesized associations in more deta~l, 

curve fitting was performed and the results analyzed. 
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It should be noted that the curve fitting performed 

here is not of the type normally associated with 

regression analysis, in which a curve is estimated from 

the sample data. In the present analysis, two "generic" 

curves which were not estimated from the data are used and 

the data for each group. is compared to these two curves in 

order to determine which curve better fits the data. 

These curves are generic in the sense that they are 

derived from Figures 1 and 2 and are expected to describe 

typical instances of concentration change. 

The principle advantage of this approach is the 

ability to directly compare linear and nonlinear curve 

forms for both groups. If regression was performed, then 

each group would be optimally fitted to its own curve and 

any other curve must represent a departure from 

optimality. A significant feature of the two generic 

curves employed here is that the values for introduction 

stage and maturity stage were made to be equal so that any 
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differences in goodness of fit must come from the early 

growth and late growth stages, which are the focus of 

Hypotheses 1 and 2. 
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Each group was fitted to a linear form and a 

nonlinear form; for each fitting, the sum of squared 

errors (SSE), amount of variance of the dependent variable 

explained (R2), and signs of the residuals were examined 

(see Table 12). 

The linear form equation was Y = 109.5 - 9.4X and 

the nonlinear form equation was Y = 149.9 - 60.2X + 

10.2X2, where Y is the dependent variable (market 

concentration) and X is product life cycle stage 

(l=introduction, 2=early growth, 3=late growth, 4=early 

maturity). 

For the price skimming group, the nonlinear 

equation was a better fit than the linear equation (see 

Table 12). (SSE of 22275 vs. 37762, R2 of .44 vs •• 06 

and sign of residuals of 31 (plus)/ 37 (minus) vs. 20 

(plus) 48 (minus). For the penetration pricing group, the 

linear equation was a better fit than the nonlinear 

equation (SSE of 7611 vs. 14373, R2 of .41 vs. 0 and sign 

of residuals 18 (plus)/ 19 (minus) vs. 27 (plus)/ 10 

(minus). 

The differences in SSE were significant at the .10 

level for both the penetration and skimming. groups 



Penetration 
pricing 
group 

Price 
skimming 
group 

TABLE 12 

Curve Fitting Results 

Linear* 
form 

SSE = 7611 

R2 = .41 

Residuals: 
18 positive 
19 negative 

SSE = 37762 

R2 =.058 

Residuals: 
20 positive 
48 negative 

* Linear form equation: Y = 109.5 - 9.4X 

Nonlinear** 
form 

SSE = 14373 

R2 = 0 

Residuals: 
27 positive 
10 negative 

SSE = 22275 

R2 = .44 

Residuals: 
31 positive 
37 negative 

71 

** Nonlinear form equation: Y = 149.9 - 60.22X + 10.19X2 
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(calculated F values of 1.89 and 1.69); signs of residuals 

were tested by ~he nonparametric sign method and were 

significant at the .01 level (calculated t values of 2.79 

and 3.4 respectively. 

Summary 

The above tests indicate a significant difference 

in levels of market concentration depending upon whether 

the pioneer form pursued a skimming or a penetration 

policy. In particular, the ANOVA results showed early 

growth stage concentration averaged 18.4 points over 

maturity levels for penetration pricers and 3.6 points 

under maturity levels for price skimmers. In the late 

growth stage, market concentration for penetration pricers 

averaged 7.2 points above maturity levels and 10.4 points 

below maturity levels for price skimmers. 

For each of the three criteria (SSE, R2 and sign of 

residuals), the path of concentration over time was better 

fitted for penetration pricers by a linear form and better 

fitted for price skimmers by a nonlinear form. 

The substantive conclusions are as follows. 

Hypotheses 1 and 2 are not rejected. For the sample 

obtained, there is a significant difference, as predicted, 

in levels of market concentration during the early growth 

and late growth stages of the product life" cycle resulting 



from the initial price policy of the pioneer firm. In 

addition, the level of buyer concentration is found to 
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have a significant effect on market concentration in the 

early growth stage, with high levels of buyer concentration 

reducing market concentration. In the late growth period, 

market size has a significant effect, with smaller size 

reducing market concentration; net imports also has a 

significant effect on market concentration, with high 

levels of imports reducing concentration. 

Capital intensity and product type were not found 

to have significant effects and no interaction terms 

between independent variables were found to have 

significant effects. 

Pioneer Firm Performance 

Hypotheses relating to pioneer firm performance are 

designed to test differences in performance results at one 

point in time: the onset of market maturity. As such, 

the focus is on long term results of strategy rather than 

short or intermediate term effects. The hypotheses are 

tested by ANOVA techniques, analyzed and discussed by 

relevant subgroups, and presented in tabular form. 

The hypotheses to be tested are as follows. 

Hypothesis 3: Pioneer firms who pursue a penetration 

pricing strategy will achieve higher levels of market 

share at the onset of maturity than pioneer firms who 
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pursue a skimming strategy. Hypothesis 4: Pioneer firms 

who pursue a penetration pricing strategy will achieve 

higher levels o~ profit at the onset of maturity than 

pioneer firms who pursue a skimming strategy. 

Testing of Market Share Differences 

Hypothesis 3 was tested by ANOV~ techniques. One 

significant model was obtained for market share at the 

onset of maturity. This model employs price strategy, 

capital intens~ty, and buyer concentration as the 

independent variables (see Tables 13 and 14). The model 

has a computed F value of 2.6 and explains 50.5% of the 

variance in market share. 

Of particular interest in this model is that while 

neither .capital intensity nor buyer concentration have 

significant main effects, the interaction term between 

capital intensity and buyer concentration had a 

significant effect (computed F value of 2.8). Here, high 

levels of capital intensity, combined with medium levels 

of buyer concentration, yield substantially higher market 

share results than would be expected .from an analysis of 

the variables separ9te1y. Such effects are nonlinearities 

and are of interest because of the magnified nature of 

their impact on the dependent variable. 

~ model using only price strategy as the 

independent variable did not meet the criterion for 



TABLE 13 

Market Share Models 

Dependent variable: market share 

Independent 
variables 

F value F value Significance 

Price 
strategy* 

Price 
strategy 

Capital 
intensity 

Buyer 
concentration 

Interaction 
(CI/BC) 

for variable for model level ---;;...----

2.4 .132 

3.4 2.6 .040 

2.7 

2.5 

2.8 

* Nonsignificant model. 

75 

2 
R 

.072 

.505 



TABLE: 14 

Market Share Effects 

Dependent variable: market share 

Independent 
variable 

Price 
strategy* 

Price 
strategy 

Capital 
intensity 

Buyer 
concentration 

Value of 
variable 

Penetration 
Skimming 

Penetration 
Skimming 

Low 
Medium 
High 

Low 
Medium 
High 

* Nonsignificant model 

Overall 
mean 

26018 

26018 

76 

Deviation from 
mean 

8.07 
-4.61 

8.96 
-5.12 

-6.55 
-7.25 
10.56 

.70 
11. 02 

-12.50 



statistical significance (computed significance level of 

.132). This nonsignificant model explained 7.2% of the 

variance in market shares. Other models which were not 

significant are listed in Appendix B. 
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Table 14 shows that penetration pricers average 8 

points of market share higher than the mean, while price 

skimmers average over 4 points less than the mean. The 

mean of market shares for all pioneers examined was 26.18. 

When capital intensity, buyer concentration, and their 

interaction are included, the model accounts for 50.5% of 

the variance in market shares. 

It should be noted that the magnitude of the 

effects shown for capital intensity and buyer concentra

tion include both main effects and interaction effects. 

Testing of Relative Profits Differences 

Hypothesis 4 was tested by AN OVA techniques. One 

significant model was obtained for relative profits. This 

model employs price strategy, product type and net imports 

as the independent variables (see Tables 15 and 16). This 

model has a computed F value of 2.2 and explains 33.8% of 

the variance in relative operating profits; no interaction 

terms were significant. 

A model using only price strategy as the indepen

dent variable did not meet the criteria of statistical 



78 

TABLE: 15 

Operating Profit ~odels 

Dependent variable: relative operating profits 

Independent 
variables 

F value F value Significance 2 
for variable for model level R 

Price 
strategy* 

Price 
strategy** 

Product 
type 

Net imports 

2.8 

2.6 

3.0 

* Nonsignificant ~odel 

2.6 

2.2 .074 

** Nonsignificant main effect for the price strategy 
variable. 

.077 

.338 
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TABLE 16 

Operating Profit Effects 

Dependent variable: relative operating profits 

Independent 
variable 

Price 
strategy* 

Price 
strategy 

Product 
type 

Net 
imports 

Value of 
variable 

Penetration 
Skimming 

Penetration 
Skimming 

Overall 
mean 

96.06 

96.06 

Consumer nondurable 
Consumer durable 
Industrial equip./supply 
Industrial raw material 

Low 
Medium 
High 

* Nonsignificant model 

Deviation from 
mean 

26.19 
-14.97 

28.83 
-16.47 

78.56 
-41.91 

13.95 
2.35 

-37.63 
2.76 

50.19 
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significance (computed significance level of .118). This 

nonsignificant model explains 7.7% of the variance in 

relative operating profits. Other nonsignificant models 

are listed in Appendix B. 

~s may be seen in Table 3, the relative operating 

profit variable is characterized by a large amount of 

variance relative to its mean, particularly for price 

skimmers. For this reason, it is not surprising that no 

single independent variable was a significant predictor of 

ROP. The three-variable model shown in Table 16 reveals a 

substantial impact for price strategy: plus 26 percentage 

points for penetrators and minus 15 points for skimmers, 

relative to a mean value of 96.06 for all pioneers. T~e 

mean value (96.06) indicates that the pioneers examined 

averaged slightly under industry norms (norm = 100). The 

three variable model explains 33.8% of the variance in 

ROP. 

~nalysis of Performance 

Tables 17 and 18 show market share and relative 

operating profit results for the pioneer firms studied. 

Market shares for price skimmers averaged 21.5% (median of 

11%) while shares for penetration pricers averaged 34.3% 

(median of 28%). Relative operating profits for skimmer~ 



T~BLE 17 

Market Shares 

Market Price Market 
Share Skimmers Share 

75 Abbott (cyclamates) 71 

67 Polaroid (camera) 
65 

62 Bausch & Lomb (soft 
contacts) 

51 du Pont (nylon fiber) 52 

81 

Penetration 
Pricers 

Proctor & Gamble 
(diapers) 

IBM (electric 
typewriter) 

Dictaphone 
(dictating) 

49 Xerox (photocopy) 

38 

30 

24 

19 

16 
16 
15 
11 

9 
6 
6 
6 

2 
0* 
0* 
0* 
0* 

IBM (disk drive) 

Xerox (facsimile) 

GE (smoke detector) 

40 

30 
27 

Union Carbide (graphite 20 
Fiber) 19 

Searle (contraceptive) 
Beltone (hearing aid) 16 
Spectra-Physics (laser) 14 
Wang (calculator) 
Winnebago (motor home) 8 
Western Elect. (transistor) 
Victor (golf cart) 
Kearney & Trecker 

(N/C tools) 
PelIon (nonwoven) 
HMW (digital watch) 
Monsanto (LED) 
Bowmar (calculator) 
duPont (titanium) 

* Withdrew from competition 

Medtronic 
(pacemaker) 

Hanes (pantyhose) 
Hercules 

(polypropylene) 

RCA (color TV) 
Swanson 

(frozen dinners) 
3M (synthetic turf) 
Litton (microwave) 

Reynolds (aluminum 
can) 

Figures are firm market share~ expressed in percentage 
points. 
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TABLE 18 

Relative Operating Profits 

Price 
R.O.P. Skimmers R.O.P. 

255 Bausch & Lomb (contacts) 
198 Searle (contraceptive) 
189 Union Carbide (graphite) 
181 Wang (desk calculator) 
173 IBM (disk drive) 
171 Victor (golf cart) 169 

161 

157 

146 
131 Kearney & Trecker 136 

(N/C tool) 133 
127 

124 

114 
96 Western Electric 

(transistors) 
89 Xerox (facsimile) 73 

67 
61 Abbott (cyclamate) 60 

46 
46 
45 
25 
23 

0* 
0* 
0* 
0* 

-2 
-24 

Beltone (hearing aid) 
duPont (nylon fiber) 
PelIon (nonwoven) 
GE (smoke detector) 
Polaroid (camera) 
HMW (digital watch) 
Monsanto (LED) 
Bowmar (hand calculator) 
duPont (titanium) 
Winnebago (motor home) 
Spectra-Physics (laser) 

* withdrew from competition 

Penetration 
Pricers 

IBM (electric 
typewriter) 

Hercules 
(polypropylene) 

Proctor & Gamble 
(diapers) 

Xerox (photocopy) 
Haynes (pantyhose) 
Litton (microwave) 
Swanson (frozen 

dinner) 
Dictaphone 

(dictating 
machine) 

Medtronic 
(pacemaker) 

3M (synthetic turf) 
RCA (color TV) 
Reynolds (aluminum 

can) 

Figures are firm ROS relative to industry group, expressed 
in percentage points. 



averaged 81% of industry average (median of 46%) while 

penetrators averaged 122% (median of 130%). 
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One of tho most striking features of the tables is 

the variability of results for price skimmers. The range 

of profitability for skimmers was -24% to 255% compared to 

degree of risk in the decision to price skim: skimmers 

who win are handsomely rewarded while those who lose do 

quite poorly indeed. In contrast, the decision to pursue 

a penetration strategy seems to lead to fairly uniform 

results: 9 of 12 penetrators recorded above average 

profits and none were.losing money. 

Another interesting feature is that four of the 

price skimmers withdrew from competition and all of the 

penetration pricers remained competitive. Of these four 

price skimmers, two (Monsanto and du Pont) were large 

chemical/fiber firms who ventured outside their areas of 

expertise and the other two (HMW and Bowmar) were smaller 

electronics firms who were forced from their markets by 

the aggressive price cutting tactics of Texas Instruments. 

Bowmar reorganized under provisions of the bankruptcy act; 

HMW sold its digital watch lines; Monsanto and duPont 

simply ceased production of the products. 

In the top quartile of price skimmers, Bausch & 

Lomb had enormous cost advantages over its competitors 

owing to patents on the production method for soft contact 
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lenses. Searle was provided with a substantial jump on 

competitors in oral contraceptives by receiving the first 

FDA approval for its product. Union Carbide was success

ful in reducing costs in the low volume graphite fiber 

business; Wang chose a niche strategy at the upper quality 

level; and IBM used its distribution strength in disk 

drives. 

At the lower end of skimmers, four withdrew from 

competition; Winnebago's business suffered a sharp decline 

in demand following gasoline shortages and price increases; 

and Spectra-Physics was involved in an overcrowded market 

for commercial lasers. 

The situations of two other price skimmers are of 

note. Polaroid's profitability on cameras is quite modest 

(23% of industry average), but Polaroid uses the cameras 

as loss leaders to sell film, which is highly profitable. 

Western Electric was positioned to do extremely well in 

transistors until 1956, at which time the government 

enjoined Western from selling in the open market. 

Of the three penetration pricers who were earning 

below-average profits, 3M's synthetic turf was swamped by 

the publicity accorded to Monsanto's Astroturf when 

Monianto sold the first stadium application in the 

Astrodome. RCA was subject to strong competition in color 

TV from both foreign and domestic firms. Reynolds entered 



85 

the can business as a means of stimulating demand for 

aluminum and because existing can makers were reluctant to 

change materials~ Reynolds had limited interest in leader

ship in the can business and its position has slipped 

accordingly. 

Group Performance 

Table 19 shows market share and profitability 

results by product type. Penetration pricers achieve 

higher shares for all types except industrial raw 

materials and higher profits for all types except consumer 

nondurables. For all product types, penetration pricers 

earn profits which are above industry averages. 

Table 20 shows performance results by market size. 

Penetration pricers earn higher profits in all market 

sizes, but are below industry averages in small markets. 

It should be noted that penetration pricers outnumber 

price skimmers in large markets. It may be that pioneer 

firms who anticipate the development of a large market are 

more inclined to take a longer run view of strategic 

decisions and opt to sacrifice short term profits for long 

term profits. 

Table 21 shows performance results by industry 

groups. The electronics business is well known for 

pioneer skimming followed by price cutting: profits in 
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TABLE 19 

Performance by Product Type 

Market 
Product Type Strategy (#) Share 

Consumer 
Nondurable Penetrate: (3) 40 

Skim: (1) 16 

Consumer 
Durable Penetrate: (3) 25 

Industrial 
Equipment/ 

Skim: (8) 23 

Supply Penetra te: ( 4) 46 
Skim: (5) 20 

Industrial Raw 
Ma ter ial Penetra te: ( 2) 18 

Skim: (7) 22 

#: Number of observations. 

Figures are group averages. 

Relative Operating 
Profits 

140 
198 

105 
65 

128 
110 

111 
62 



TABLE 20 

Performance by Market Size 

Market Size Strategy 

Small ( 0 to 
$99.9 mil.) Penetrate: 

Skim: 

Medium ($100 to 
$999.9 mil.) Penetrate: 

Skim: 

Large ($1,000+ 
mil.) Penetrate: 

Skim: 

i: Number of observations. 

Figures are group averages. 

( i ) 

(1) 
( 5 ) 

( 5 ) 
( 12 ) 

( 6 ) 
( 4 ) 

Market 
Share 

16 
29 

41 
18 

32 
24 

87 

Relative Operating 
Profits 

73 
64 

134 
86 

121 
87 
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TABLE 21 

Performance by Industry Group 

Industry Group Strategy 
Market 

(#) Share 

Electronics 
Penetrate: (0) 
Skim: (4) 

Office Equipment 

Household 
Appliances 

Textile Fiber 

Recreation 

Food and Drug 

Health Care 

Other 

Penetrate: ( 3) 
Skim: (3) 

Penetra te : ( 2 ) 
Skim: (1) 

'Penetra te: ( 2 ) 
Skim: (3) 

Penetra te : ( 1 ) 
Skim: (3) 

Penetra te : ( 1 ) 
Skim: (1) 

Penetra te : ( 1 ) 
Skim: (3) 

Penetra te : ( 2 ) 
Skim: (3) 

#: Number of observations. 

Figures are group averages. 

2 

55 
26 

17 
24 

51 
24 

16 
27 

19 
75 

40 
31 

18 
7 

Relative Operating 
Profits 

24 

146 
148 

100 
25 

113 
93 

73 
64 

127 
61 

114 
166 

111 
36 
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this group are well below industry averages. As no 

penetration pricers are found in this group, it may be the 

case that the speed of technological development renders a 

penetration strategy suboptimal. In this regard, Levitt 

(1965) noted that length of PLC is an appropriate 

determinant of price strategy. 

In the office equipment Jroup, both skimmers and 

penetrators are observed to earn substantial profits. 

These pioneers are large, well known fir~s with extensive 

distribution facilities. Because office equipment 

purchasing is frequently a group process, with elements of 

vocational risk for participants, an established 

reputation for quality and service may be more important 

than price in this market. 

The household appliance and textile/fiber ~arkets 

favor pioneers who pursue a penetration strategy. 

Penetration pricers are also favored in recreation and 

food and drug markets. In the health care area, price 

skimmers are more profitable than penetration pricers, 

although both earn .above average profits. Purchases in 

this market are frequently directed for consumers by a 

medical practitioner; such practitioners may be more 

influenced by quality than value. 
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Summary 

The above tests and analyses lend support to 

Hypotheses 3 and 4. While price strategy alone is not a 

statistically significant predictor of firm market share 

or firm relative operating profits, price strategy is a 

significant predictor of market share when combined with 

capital intensity and buyer concentration. 

When analyzed in a tabular and subgroup fashion, 

penetration pricing was observed to yield superior 

profitability results in most product types, market sizes 

and industry 9roups. 

Hypotheses 3 and 4 must be considered as candidates 

for future modification: market conditions in addition to 

initial price strategy are required to account for 

variations in firm market share and profitability. 

The observed effects on market share are as follows 

(relative to a mean of 26.18): 

Variable Value Effect 

Price Strategy Penetrate +8.96 
Skim -5.12 

Capital Intensity Low -6.55 
Medium -7.25 
High +10.56 

Buyer Concentration Low +.70 
Medium +11.02 
High -12.50 
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The observed effects on relative operating profits 

are as follows (relative to a mean of 96.06): 

Variable Value Effect 

Price Strategy Penetrate +28.83 
Skim -16.47 

Product Type Consumer 
Nondurable +78.56 

Consumer 
Durable -41.91 

Industrial 
Equip/Supply +13.95 

Industrial Raw 
Material +2.35 

Net Imports Low -37.63 
Medium +2.76 
High +50.19 

Here, the effects of price strategy, although in the 

predicted direction, are overshadowed by the effects 

produced by consumer goods and extremes of imports. 

Market size was not found to have a statistically 

significant effect on pioneer firm performance. In the 

market share model, the capital intensity/buyer concentra-

tion interaction effect is considered an interesting 

result because no such effect has been reported in the 

literature. Results of the PIMS project, as reported by 

Abell and Hammond (1979), include interaction-like 

effects for capital intensity/market share on ROI and 

market growth/investment intensity on cash flow 

(significance levels were not reported). 
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Discussion 

The tests and analyses reported in this chapter 

lend considerable support to the hypotheses advanced in 

Chapters 2 and 3 of the research. A strong and statisti

cally significant relation between pioneer price strategy 

and market concentration in the growth phase of the PLC 

was found. Although price strategy alone was not found to 

be a statistically significant determinant of market share 

or profitability, price strategy combined with other 

predictors was a significant predictor of market share. 

Tabular and subgroup analysis indicated superior profit 

results for penetration pricers over a broad range of 

market conditions. 

Regarding the relationship between pricing strategy 

and market concentration, the research has provided clear 

evidence for a significant difference between the pene

tration pricing group and the price skimming group. 

Although no statistical technique, including the so-called 

causal models, can adequately demonstrate causality, it 

appears reasonable to conclude that the cause-effect 

relationships proposed in Chapter 2 are at work in the 

markets of the United States. Somewhat less obvious from 

the literature are the relationships between market 



concentration and buyer concentration, market size, and 

net imports as these relationships have not been the 

subject of detailed treatment in the literature. 
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The negative effect of high buyer concentration on 

market concentration may be due to the desire and/or 

ability of large buyers to maintain a competitive supply 

situation. The effect of small market size being 

associated with reduced market concentration is roughly 

parallel to Porter's (1981) proposition that growth 

markets attract more competitive entry than low growth 

markets. The observed effect of high levels of imports 

reducing concentration is in conformance with previous 

findings. 

The reasons behind buyer concentration affecting 

market concentration only in the early growth stage and 

behind market size and net imports affecting market 

concentration only in the late growth stage are not 

addressed in the literature. Absent a study of sub

stantially different design, the author concludes that in 

the early growth stage, large buyers are able to exercise 

considerable influence, while in the late growth stage, 

buying influence is either more diffuse or is counteracted 

by increased seller influence. 

The author also speculates that large markets offer 

encouragement to large, well qualified competitors rather 
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than to small, generalist entrepreneurs, ~ho seem to 

characterize the competitive entrants in small markets. 

If this is inde~d the case, then large markets should 

result in higher levels of concentration. The effect of 

high levels of net imports leading to lower levels of 

market concentration is in conformance with the rationale 

specified in Chapter 2. 

Regarding the relationship between price strategy 

and firm performance, price strategy alone was not a 

satisfactory predictor of either market share or relative 

operating profits. However, the price strategy variable 

in combination with other variables was found to have a 

significant explanatory role in both the market share 

model and the profits ~odel. 

In the market share model, price strategy had 

significant main effects while the interaction of capital 

intensity and buyer concentration was also significant. 

In this interaction term, low levels of capital intensity 

combined with high levels of buyer concentration, had a 

strong negative influence on market share. Here, it is 

presumed that low levels of capital intensity allow for 

higher levels of competitive entry and large buyers seek 

to maintain a competitive supply situation by encouraging 

mul~iple suppliers. It is also noteworthy that this 



three-variable ~odel accounted for 50.5% of the variance 

in market shares. 
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In the relative operating profits model, price 

strategy was just outside the acceptable significance range 

(computed significance of .105) while product type and net 

imports had significant effects; the model as a whole had 

computed significance level of .074. A model using only 

product type and net imports was not statistically 

significant (see Appendix B). 

In the model for relative operating profits, the 

most striking feature is the difference between consumer 

product effects. Consumer nondurables had a strong 

positive effect on profitability (+78.5%) while consumer 

durables had a strong negative effect (-41.9%); the 

effects of industrial goods was substantially smaller 

(+14% for industrial equipment/supply and +2.4% for 

industrial raw materials). Collins and Preston (1969) 

have noted more variation in profitability in industrial 

markets as compared with consumer markets. These authors, 

however, did not examine differences between consumer 

durables and nondurables, and attributed the differences 

between consumer and industrial to differences in buyer 

concentration. 

Three possible explanations of this relationship 

are apparent. First, the domestic pioneer may be able to 



differentiate his product sufficiently from foreign 

competitors so as to sell at higher prices points. 
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Second, pioneers holding product and/or process patent 

rights may license the technology to foreign firms (Porter 

1980) and thereby increase profits. Third, foreign 

competitors, like their domestic counterparts, are likely 

to be attracted by high profit industries: if the foreign 

competitors do not instigate a price war, the industry 

will remain profitable for all competitors. 

High levels of net imports have the effect of 

increasing profitability in this model. This result is 

completely counterintuitive and may be viewed with 

suspicion. 

Regarding consumer good industries, it should be 

noted that nondurables are more commodity-liKe than 

durables, so that product design and model changes are 

less frequent. For example, the first disposable diapers 

or TV dinners are similar to current offerings, while the 

first color TVs or instant cameras are quite dissimilar to 

current models. Thus for nondurables, the pioneer may 

receive considerable benefit from experience effects; for 

durables, redesign and model changes tend to mitigate 

experience effects. 

The profitability of penetration pioneers was found 

to 0e both higher on average and more predictable than the 



profitability of skimming pioneers. Penetration pricers 

earned above average profits in all product types and in 

medium and large size markets. Penetration pricers also 

earned higher profits in 4 of 6 industry groups. 
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In summary, the price strategy variable was found 

to have a significant effect on early 9rowth 

concentration, late growth concentration and pioneer firm 

market share. Price strategy was not found to have a 

significant direct effect on pioneer firm relative 

operating profits. In addition, price strategy was found 

to have a significant effect on the form of the time path 

of concentration. 

The data analysis also revealed that the variables 

capital intensity, product type, market size, buyer 

concentration an1 net imports have a significant effect on 

market concentration and/or firm performance. Further 

research with a more detailed treatment of these five 

variables may help to clarify the role of these variables 

in influencing concentration and performance. 



CHAPTER 6 

CONCLUSIONS 

Overall, the results of this research are viewed as 

lending support to the notion that a pioneer firm's 

initial pricing strategy has long term effects on market 

concentration and firm performance. The results do not 

support the notion of significant effects of initial price 

strategy alone as a statistical predictor of performance. 

This chapter reviews the findings, outlines contri

bution to marketing ihought, and discusses implications 

for further research in the strategy-structure-performance 

area. 

Findings 

A number of the findings of this research are high

lighted below. 

1. The choice of initial price strategy by pioneer 

firms was found to have a significant impact on the. level 

of market concentration at both points of the growth phase 

of the PLC examined. Concentration levels in markets 

pioneered by firms pursuing a penetration strategy were 

higher than for markets pioneered by price skimmers at 

both the early growth and late growth stages. 
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The price strategy variable alone accounted for 32% 

and 49% of the variances in market concentration at the 

early growth and late growth stages respectively. When 

the price strategy variable was combined with buyer con

centration (for the early growth stage) and with market 

size (for the late growth stage), the variables explained 

42% and 63% of the variance in market concentration 

respectively. 

This result furnishes empirical support for 

Porter's (1980) assertion that firm strategy can affect 

market structure. 

This result also has the effect of casting doubt 

upon the suitability of modeling concentration as a 

stochastic process (e.g., Ijiri and Simon 1964, Nelson and 

winter 1980). The present research has shown a substan

tial effect of strategic choice on market concentration. 

2. The functional form of changes in concentration 

over time was found to be linear for markets pioneered by 

penetration pricers and nonlinear (quadratic) for markets 

pioneered by price skimmers. 

This result provides a basis for predicting the 

course of structural changes in a newly innovated market, 

using only knowledge of the pioneer's price strategy. 
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3. Regarding pioneer firm p~rformance, the price 

strategy variable alone was not found to be sufficient as 

a predictor of either market share or profitability. 

This result indicates that the determination of 

firm performance is a more complex issue than the 

determination of market concentration -- both market 

characteristics may be required to predict firm 

performance levels. 

4. For firm market share, price strategy along 

with the interaction of capital intensity and buyer 

concentration formed a significant relationship which 

explained 50% of the variance in pioneer firm market 

shares. 

This result lends support to the notion that low 

prices (with resultant low initial profits) discourage 

competitive entry and lowered entry leads to higher market 

shares for incumbent firms (e.g., Buzzell and Wiersema 

1981b, McGuckin 1972). 

5. For firm operating profits, no model having all 

parameters significant was found. However, analysis by 

groups showed that penetration pricers earned higher 

profits than skimmers overall, and generally higher 

profits across different product types, market sizes and 

industry groups. 
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This result indicates that the decision to pursue a 

penetiation strategy involves less risk to the pioneer and 

generally yields superior long term profit results. 

6. In Chapter 2, it was assumed that high rates 

of competitive entry would result in reduced levels of 

seller concentration and the research results support this 

assumptiori. The industrial organization literature 

suggests three factors which may enhance the attracti

veness of a market to potential entrants: high profits, 

large market size and high growth rates. This literature 

does not, however, provide an ordering of the effects of 

these attractors. 

The present research furnishes an indication of the 

relative effects of attractors on concentration, at least 

for the growth stage of the PLC. Apparent profitability 

is the most influential, with anticipated market size next 

and growth rate third. 

In this research, price strategy is correlated with 

concentration at .704, market size is correlated at .527 

and growth is correlated at .178. The small size of the 

growth-concentration correlation coefficient is consistent 

with previous studies which found growth to be a weak 

predictor of concentration in comparison with such factors 

as capital intens~ty and minimum efficient plant size (see 

Scherer 1980 and Vernon 1972 for reviews). 
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This result seems somewhat surprising in that 

growth is thought to be a powerful attractor to potential 

entrants. The situation, however, may be a result of 

semantic confusion: short spurts of extremely high growth 

are not necessarily attractive in comparison to sustained 

growth at more moderate rates, and sustained growth 

results in large market size. 

It should be noted that many of the higher growth 

rate industries exhibit relatively short PLC durations. 

The result that market size is more influential than 

market growth rates may reflect the importance of the 

discounted profits calculation on entry decisions. Firms 

who select a penetration strategy accept a considerable 

sacrifice in short term profit 

opportunities in return for the promise of substantial 

long term profits; owing to the nature of the discounting 

calculation, such long term profits must be large and 

extend for a considerable period in order to justify the 

short term sacrifice. Thus market size and duration seem 

more attractive than high growth alone. 

7. In the pursuit of sustained competitive 

advantage firms may select from offensive or defensive 

strategies. Interestingly, a penetration pricing strategy 

can be viewed from both an offensive and a defensive 

perspective. 
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On one hand, Abell and Hammond (1979) see 

penetration as primarily offensive: firms should 

accelerate their progress down the experience curve in 

order to secure a cost advantage over competitors. On the 

other hand, Wasson (1978) proposes that the leading 

position of a pioneer is the more readily defended by 

reduced competition resulting from lower competitive 

entry. 

Although the present research is by no means 

conclusive on this point, it appears that defense was the 

principal orientation to penetration pricing among 

pioneers. In the published accounts examined, many more 

pioneers cited the defensive benefits of a penetration 

strategy than cited offensive benefits. 

Two comments, however, deserve consideration. 

First, pioneers may have been reluctant to express 

offensive motives in selecting a penetration strategy 

because such expressions might well be interpreted as 

indications of predatory pricing. Second, an offensive 

orientation to penetration pricing was frequently apparent 

among later entrants in markets which were originated by a 

skimming pioneer. 

Investigations of predatory pricing focus on the 

market leader and are predicated on the assumption that 

the leader has adopted an offensive posture with the 
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intent of driving smaller competitors from the market. 

This research found that: (1) penetration pioneers 

followed a price strategy designed to defend a leading 

position rather than to drive competitors from the market: 

(2) skim pioneers who subsequently lowered their price did 

so in order to improve capacity utilization rather than to 

drive competitors from the market; and (3) an offensive 

orientation to pricing was found only among new entrants 

(who were not market leaders) with the object of deposing 

larger competitors. 

Thus the results of this research tend to call into 

q~estion the existence of predatory pricing, at least in 

the early stages of the PLe. 

contribution 

The literature contains numerous studies concerning 

strategy-structure-performance relations which were 

designed to examine a broad spectrum of firms during a 

narrow section of time. The research reported here is 

designed to examine a narrow selection of firms (market 

pioneers) over a relatively broad span of time. ~s a 

result, this research supplements existing research by 

adding a longitudinal dimension and provides an specific 

focus on the growth phase of the product life cycle. 
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Porter (1981) identifies the evolution of market 

structure as an important, but unanswered, question in the 

literature. The research reported here gives a partial 

answer to this general question: pioneer firm price 

strategy has an important effect on market concentration 

in the growth phase. 

Wind and Robertson (1983) and Day and Wensley 

(1983) call for research on strategy-performance links and 

the means to achieve sustained competitive advantage. The 

research reported here demonstrates a significant link 

between pioneer firm price strategy and market share at 

the onset of maturity. Thus, the findings respond to Wind 

(1982) whQ questioned the frequent advice by many PLC 

researchers that innovators should pursue a skimming 

strategy. 

The research is seen as being of interest to 

researchers, practitioners and policy makers. First, the 

research has identified significant strategy-structure and 

strategy-performance relationships which have not been 

previously tested. These findings contribute to a fuller 

understanding of the strategy-structure-performance 

paradig~ and provide a basis for further examinations of 

this area. Of particular interest here is the inhibiting 

effect of low initial price on competitive entry an~ the 

effect of reduced entry on long term performance. 
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Second, the findings provide guidance for managers 

of pioneer firms in selecting a price strategy. Pioneer 

firms with a long run orientation should select a pene

tration strategy in most instances. This normative 

direction is in conformance with the advice of Catry and 

Chevalier (1974), Wasson (1978) and Buzzell (1981) 

regarding the attainment of long run stategic performance 

goals. 

Third, the mechanism by which concentration first 

falls and then rises in markets pioneered by price 

skimmers is presumed to be a market shakeout. The author 

suspects that decision lead times are a key factor 

resulting in excessive competitive entry into markets with 

apparently supranormal profits. 8y the time entry is 

accomplished by many firms, the market is overcrowded and 

price cutting follows from underutilization of capacity. 

The resultant pressure on profit ~ar~ins may cause 

many higher cost firms to withdraw from competition. 

Increased adoption of penetration strategies by market 

pioneers may reduce, by discouraging ill-advised entry, 

the incidence of financial and social loss which 

frequently attends business failures. 



107 

Further Research 

The research repo:ted here answers important 

questions about strategy-structure-performance relation

ships and also raises additional issues. These are 

separated into strategy-structure and strategy-performance 

aspects. 

strategy-Stucture 

Strategy-structure consideration revolve around a 

more complete description of the determinants and dynamics 

of structural evolution. First, what factors are 

influential in instances of market shakeouts? Clearly the 

market has become overcrowded by competitors, and a 

frequent result is price cutting to ruinous levels for 

some competitors." Relevant factors may include decision 

lead time, inaccurate forcasting of demand, or forced 

entry by firms whose markets were eroded by the new 

product. 

Second, how long do initial strategic decisions by 

pioneers have an effect? This research examined con

centration until the onset of maturity, at which point no 

significant differences were-observed between penetration 

pricers and price skimmers. It may be that product, 

distribution Or manufacturing decisions have effects on 

structure which persist well into the maturity phase. 
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Third, why are different factors influential during 

different stages of the growth phase? In this research, 

buyer concentration had an effect only at the early growth 

stage; market size had an effect only at the late growth 

stage. The change of influence from buyer characteristics 

to market characteristics may have to do with changes in 

the balance of power between buyers and sellers and with 

the amounts of capital required to successfully compete in 

large markets. 

Strategy-Performance 

Strategy-performance considerations involve both 

market share and profitability aspects. First, the effect 

on market share of the interaction of capital intensity 

and buyer concentration is an interesting result. Here, 

high levels of capital intensity combined with low levels 

of buyer concentration had a strong positive effect on 

market share. This result could be further clarified by 

the addition of related factors such as minimum efficient 

plant size, distribution characteristics, and promotional 

strategy to the analysis. 

Second, what accounts for the greater observed 

variance in price skimmer profitability as compared with 

penetration pricer profitability? The range of relative 

operating profits for skimmers was -2% to 255% vs. 60% to 
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169% for penetration pricers. Factors such as product 

quality and relative manufacturing cost position may help 

to explain the difference in variances. 

Third, what factors influence the relation between 

product type and profitability? This research found sub

stantial differences in profitability between product 

types~ Bass, Cattin and Wittink (1977) also found dif

ferences across industries. Factors such as distribution 

characteristics, repurchase rates, supplier switching 

advertising-to-sales ratios and selling expense ratios may 

be determining influences. 

In sum, the strategy-structure-performance area in 

general and the growth stage of the product life cycle in 

particular seem to offer ample opportunities for marketing 

related research. The author anticipates that such 

researc~ will be of interest and benefit to academic and 

practitioner audiences. The present research is posi

tioned to contribute to a better understanding of the 

effects of pioneer price strategy and provides the author 

with a sound foundation to pursue further research in the 

areas of firm strategy, performance results, structural 

evolution and growth phase dynamics. 



APPENDIX A 

FIRM/INDUSTRY ABSTRACTS 

The following firm/industry abstracts constitute 

summary descriptions of the thirty-three cases examined 

for this study. Each description includes pertinent facts 

regarding the pioneer firm, industry developments, 

conditions at the onset of maturity, and concentration 

data. 

Penetration pricers are on pages 108 to 119; price 

skimmers are on pages 120 to 140. Within each group, the 

industries are ordered in SIC code sequence. 
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Industry: 
Pioneer: 
Stategy: 

Frozen Dinners (20382) 
Swanson Co. 
Penetration 

III 

The first frozen dinners were marketed on a local/ 

regional basis by Maxon Foods and Frigidinner during 1953. 

·Neither firm was able to generate widespread acceptance. 

Swanson (later a unit of Campbell Soup Co.) introduced its 

"TV" dinner in December 1953 at $ .89 (Quick Frozen Foods 

1954); sales in the first six months far exceeded Swanson's 

expectations (Williams 1970). 

Although Swanson was a nationally recognized name 

and accompanied its products introduction with a large 

amount of promotion, Swanson ~elected a penetration 

pricing strategy. Swanson set its price about 20% below 

Maxon and Frigidinner (Quick Frozen Foods 1953). 

Following Swanson's pioneering efforts, three firms 

entered the market with national distribution: StoAway, 

Morton and Banquet. Prices declined to about $ .79 by 

mid-1955; this seems to have been due to unexpectedly 

large production volumes rather than price wars. Swanson 

has retained its leading position over the years since 

introduction (Business Week 1964a). 

At the onset of maturity in 1974, Swanson had 

market share of 19% and ROS of 10.9%. 

Market stage: 
Year 
Sales ($mi1.) 
Concentration 

Intro 
1954 

20 
100 

Early Growth 
1958 

159 
89 

Late Growth 
1958 

679 
76 

Maturity 
1974 

907 
53 



Industry: 
Pioneer: 
Strategy: 

Pantyhose (22516) 
Hanes Co. 
Penetration 

Hanes introduced pantyhose in 1968 and was 
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followed shortly by Burlington. In 1971, Hanes pioneered 

branded pantyhose sales in supermarkets with L1eggs brand 

(Business Week 1974a) into what had been a highly fragmented 

non-department store market (Forbes 1980). 

Hanes followed a penetration strategy, pricing its 

pantyhose at $1.80, at the mid price range for ordinary 

stockings (Wall Street Journal 1968). Despite the 

penetration strategy, overcapacity developed and prices 

fell to as low as $ .39 in the early 1970's. This 

situation was result of rapid erosion of the market for 

ordinary stockings along with the low cost conversion to 

stocking machines to pantyhose machines (Business Week 

1974b). 

In the market shakeout which followed, over 180 firms 

were forced from the market. Three firms have dominated the 

market throughout: Hanes (a unit of Consolidated Foods), 

Burlington (a unit of Gulf&Western) and Keyser-Roth. 

At the onset of maturity in 1980, Hanes held a market 

share of 30% and had profits of 11.5% on sales of pantyhose. 

Market ?tage: 
Year 
Sales ($mil) 
Concentration 

Intro 
1969 

97 
96 

Early Growth 
1970 

210 
71 

Late Growth 
1977 

722 
45 

Maturity 
1980 

935 
49 



Industry: 
Pioneer: 
Strategy: 

Synthetic Turf (22790-80) 
3M Corp. 
Penetration 
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3M Corporation introduced its Tartan brand of 

synthetic turf in June 1963 as a horse racing surface 

(Chemical Week 1964). 3M pursued a penetration strategy, 

pricing at $2.50/sq. ft.; until 1966 the only competitors 

were two small firms producing indoor tennis court 

surfaces. 

In 1966 however, Monsanto introduced its Astroturf 

brand by selling the first stadium application (Business 

Week 1971). Aided by the resultant publicity surrounding 

the Astrodome, Monsanto was able to capture 65% of the 

sports market and the bulk of the consumer market. Prices 

remained at $2.50. 

By the late 1960's, competitors included American 

Biltrite, ozite, Chevron and Lee & Mohawk. At this time, 

athlete's reports of higher injury rates began to have a 

depressing effect on demand, especialy among colleges and 

high schools. 

At market maturity in 1970, 3M held a 16% market 

share and had operating profits of 4.7% on synthetic turf 

sales. 

Market Stage: 
Year 
Sales ($mil.) 
Concentration 

Intro 
1964 

2 
100 

Early Growth 
1966 

27 
100 

Late Growth 
1968 

71 
96 

Maturity 
1970 

75 
90 



Industry: 
Pioneer: 
Strategy: 

Disposable Diapers (26473) 
Proctor & Gamble Co. 
Penetration 

Proctor & Gamble introduced its Pampers brand in 
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1966. Before product introduction, P & G spent ten years 

on development and testing until achieving a retail price 

of $ .55 per diaper which was competitive with diaper 

services at $ .035 and home laundry at $ .015 (Forbes 

1970a). Proctor & Gamble pursued penetration strategy: 

prior to 1966, disposable diapers had been sold in the 

pharmacy market at $.20 per diaper. 

By the early 1970's, the market supported 17 

producers with P & G in the lead, followed by Kimberly-

Clarke, Johnson & Johnson, Kendall and International Paper 

(Standard & Poor's 1983a). P & G later supplimented its 

Pampers brand with Luvs in order to reverse market share 

erosion. 

At the onset of maturity in 1982, P & G held a 71% 

market share and had operating profits of 14.5% of sales 

on diapers. 

r1arke t Stage: 
Year 
Sales ($mil) 
Concentration 

Intro 
1967 

17 
100 

Early Growth 
1970 

187 
99 

Late Growth 
1979 
1767 

97 

Maturity 
1982 
2158 

96 



Industry: 
Pioneer: 
Strategy: 

Polypropylene (28214-20) 
Hercules Inc. 
Penetration 
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Hercules introduced polypropylene (a thermoplastic 

resin) it the U.S. in 1957, the same year that Montecatini 

introduced the product in Italy. Owing to competitive 

substitution from other plastics, particularly poly-

ethelene, Hercules pursued a penetration strategy 

(Business Week 1957). 

By 1961, Humble Oil, Dow Chemical and AviSun were 

producing polypropylene; Hercules held over 50% of the 

market. Although Hercules' share fell to 28% in 1973, the 

pioneer continued to hold the leading market share. 

Industry wide capacity utilization in this period 

fluctuated between 62% and 83% while prices ranged between 

$.20 in 1972 to $ .36/lb. in 1980 (Standard & Poor's 1984) 

At the onset of maturity in 1979, Hercules held a 

17% market share and had operating profits in plastics of 

11.3% of sales. 

Market Stage: 
Year 
Sales ($mil) 
Concentration 

Intro 
·1958 

5 
100 

Early Growth 
1961 

80 
81 

Late Growth 
1972 

343 
75 

Maturity 
1979 
1382 

59 



Industry: 
Pioneer: 
Strategy: 

~luminum Cans (34114) 
Reynolds Metals Corp. 
Penetration 
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Aluminum cans had been used on a small scale since 

1957, but were not a factor in any container markets until 

1960 when aluminum cans captured 30% of the citrus canning 

market, up from 0 in 1959 (Business Week 196Ia). Reynolds 

was the pioneer responsible for this activity, having 

integrated foreward into can production because of over-

capacity in aluminum production combined with resistance 

to aluminum from existing can producers. 

Reynolds pursued a pene~ration strategy, pricing 

aluminum cans below tin plate cans and maintaining prices 

below subsequent cuts by steel makers (Financial World 1961. 

By 1965, major producers were Reynolds, Alcoa, 

American Can and Continental Can. Captive can manu-

facturing plants (associated with beer and soft drink 

producers) grew from 19% of the market to 29% between 1970 

and 1980 (Standard & Poor's 1981a). 

Reynolds was successful in introducing aluminum to 

container markets but did. not aggressively pursue a 

leadership position in can manufacturing. At the onset of 

maturity, Reynolds held a market share of 8% and had 

operating profits of 2.9% of sales. 

Market Stage: 
Year 
Sales ($mi1) 
Concentration 

Intro 
1960 

18 
100 

Early Growth 
1964 

122 
78 

Late Growth 
1977 
1620 

65 

Maturity 
1982 
2871 

59 



Industry: 
Pioneer: 
Strategy: 

Photocopy (SIC 35742) 
Xerox Corporation 
Penetration 

Xerox held a strong patent position when intro-

ducing the plain paper copier, but elected to follow a 
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penetration pricing strategy due to potential competition 

from the electrofax process (Blackstone 1972). Xerox 

introduced its plain paper copier in 1963 and held a 

monopoly in that field until 1970 when IBM entered the 

market (with patent infringement actions by Xerox). 

Xerox's basic patents expired in 1975 and Kodak entered 

the market in that year (Time 1976). 

By 1982, Xerox's share of the market had declined 

to 49%, with IBM at 8% and Savin at 9% (Standard & Poor's 

1982a). 

Xerox had about 85% of the market when its patents 

expired; currently the growth segment in copiers is small 

units in which Xerox is less competitive than Cannon, 

Savin or Sharp. 

At market maturity in 1982, Xerox had a 49% market 

share and operating profits of 18.5% of sales; capital 

intensity is .81. 

Market State: 
Year 
Sales ($ mil) 
Concentration 

Intro 
1964 

36 
100 

Early Growth 
1966 

550 
100 

Late Growth 
1977 
3577 

87 

Maturity 
1982 
6651 

73 



Industry: 
Pioneer: 
Strategy: 

Belt Dictating Machines (35794-00) 
Dictaphone Corp. 
Penetration 
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Dictaphone introduced the first dictating machine 

using a plastic belt recording medium in 1974. Dictaphone 

pursued a penetration strategy, with the result that its 

substantial sales in cylinder dictating machines were 

quickly cannibilized (Commercial and Financial Chronicle 

1958). The storage and handling advantage of belts and 

cylinders was such that Dictaphone's share of the combined 

market was increased as a result of rapid conversion to 

belt machines. IBM entered the market in 1960; other 

competitors at that time included Gray Manufacturing, 

Soundscriber and McGraw-Edison (Financial World 1962). 

Between 1960 and 1964, IBM made significant inroads 

into the market, but Dictaphone's share in this period 

never fell below 50%. 

At the onset of maturity in 1964, Dictaphone held a 

market share of 52% and had operating profits of 10.2% of 

sales. 

Market Stage: 
Year 
Sales ($mil) 
Concentration 

Intro 
1948 

7 
100 

Early Growth 
1950 

21 
100 

Late Growth 
1959 

87 
94 

Maturity 
1964 

104 
89 



Industry: 
Pioneer: 
Strategy: 

Electric Typewriters (35799-06) 
IBM Corp. 
Penetration 
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Although electric typewriters were produced as 

early as 1902, no significant market existed until after 

World War II, owing to severe quality problems of early 

models (Beeching 1974). IBM is considered the market 

pioneer and pursued a penetration strategy (Forbes 1961): 

IBM failed to earn a profit on electric from 1946 to 1956. 

Despite the penetration strategy, the market 

developed slowly and did not reach $100 million until 1961. 

IBM however has maintained a dominant position throughout 

the introduction and growth phases with market share 

ranging from 85% to 65% in this period. 

SCM was the second largest producer through most of 

the growth phase, but was overtaken by Remington in the 

late growth period (Business Week 1979a). 

At the onset of maturity, IBM had about 65% of the 

market and operating profits of 21% of sales. 

Mari<et Stage: 
Year 
Sales ($mil) 
Concentration 

Intro 
1946 

.5 
100 

Early Growth 
1954 

24 
91 

Late Growth 
1968 

301 
84 

r1a tur i ty 
1974 

735 
78 



Industry: 
Pioneer: 
Stategy: 

Microwave Ovens (36311-74) 
Litton Industries 
Penetration 
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Although microwave ovens have been used since 1946 

(mainly in cafeterias and restaurants), the microwave oven 

industry in its current form is considered to have begun 

in 1964 with the introduction of a new type of magnetron 

tube (Business Week 1964b). Litton was the first firm to 

use the new magnetron (microwave tube) and adopted a 

penetration strategy. Litton quickly surpassed Raytheon, 

who was the leader in the old type of microwaves 

(Business Week 1965). 

In 19~5, Raytheon bought ~mana (who used the new 

type magnetron) and Tappan entered the market. By the mid 

1970's General Electric, Magic Chef, Admiral and Hotpoint 

were in competition. 

Litton's market share gradually declined from over 

50% in 1965 to 30% in 1974 to 14% in 1981 (Standard & 

Poor's 1983b): at this point, G8 was the leader with a 

market share of 19%. 

At the onset of maturity in 1981, Litton's operating 

profit was 9.7% on sales of microwaves. 

Market Stage: 
Year 
Sales ($mil) 
Concentration 

Intro 
1965 

2 
100 

Early Growth 
1972 

64 
84 

Late Growth 
1979 
1311 

66 

[1aturi ty 
1981 
2108 

58 



Industry: 
Pioneer: 
Strategy: 

Color TV Receivers (36512-04) 
RCA Corp. 
Penetration 

RCA marketed the first color television sets in 

March of 1954. In color TV, RCA pursued a penetration 
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stategy (Business Week 1961b), absorbing $130 million in 

losses before turning an operating profit in 1960. 

Because color sets retailed for 3 to 4 times the price of 

black and white sets, and because of limited color 

programming, demand for color sets grew slowly. By 1961, 

Admiral, Magnovox and Olympic were in competition. 

In 1962, Motorola and zenith entered the market and 

the dollar volume of color sets exceeded black and white 

for the the fist time in that year (Business Week 1962a). 

RCA's share declined from 95% in 1960 to 20% in 

1981; market leader zenith held a 20.5% share (Standard & 

Poor's 1982b). 

At the onset of maturity in 1981, RCA recorded 

operating profits of 4.9% of color TV sales, owing to an 

extended period of price competition which began in the 

late 1970's. 

Market Stage: 
Year 
Sales ($mil) 
Concentration 

Intro 
1955 

6 
100 

Early Growth 
1964 

510 
83 

Late Growth 
1978 
3770 

60 

Maturity 
1981 
4125 

56 



Industry: 
Pioneer: 
strategy: 

Cardiac Pacemaker (38421-35) 
Medtronic Inc. 
Penetration 
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Medtronic produced pacemakers for experimental use in 

1961 and for commercial sale in 1963; Medtronic pursued a 

penetration strategy in pricing its pacemaker. By 1965, 

Electrodyne and General Electric had entered the market; by 

1969, Airborne Instruments, American Optical and Cordis were 

in competition (Business Week 1969a). 

Prices averaged $800 in the 1960's and rose to $1250 

by 1972; Pacemakers equipped with nuclear batteries cost an 

additional $2500 (Barron's 1973). Throughout the period 

examined, Medtronic held a dominant but declining share, 

falling from 80% in the late 1960's to 32% in 1982 (Business 

Week 1982). 

At market maturity in 1980, Medtronic held a 40% 

share and had operating profits of 11% of sales. 

Market Stage: 
Year 
Sale ($mil) 
Concentration 

Intro 
1964 

3 
100 

Early Growth 
1969 

32 
94 

Late Growth 
1977 

227 
90 

Maturity 
1980 

259 
89 . 



Industry: 
Pioneer: 
Strategy: 

Nonwoven Fabric (22971) 
PelIon Company 
Skim 

Although nonwovens have been available for 
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specialized applications since the 1970's, PelIon (later a 

unit of Freudenberg) innovated the market for general 

purpose nonwoven fabric in 1951 (Fortune 1964). Chipcoppe 

Mills followed in 1952; by 1959, 14 firms accounted for 

85% of the market and numerous smaller firms were active. 

PelIon and other early competitors pursued a 

skimming strategy; although nonwovens employed well known 

technologies, prices were set 40-50% higher than woven 

fabrics (Barron's 1959). In the early 1960's overcapacity 

lead to price cutting and prices fell to 35% below wovens 

(~odern Textiles 1974). 

PelIon retained its market share lead until the 

early 1970's, but then fell behind Kimberly-Clark, 

International Paper, Celanese and eight others. 

At the onset of maturity in 1979, PelIon had a 

market share of 2% and operating profits of 4% of sales. 

Market Stage: 
Year 
Sales ($mil) 
Concentration 

Intro 
1952 

9 
100 

Early Growth 
1961 

82 
34 

Late Growth 
1976 

664 
48 

Maturity 
1979 

995 
48 



Industry: 
Pioneer: 
Strategy: 

Nylon Fiber (28241) 
duPont 
Skim 
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Nylon was introduced in 1939 by duPont, and most of 

the output was requisitioned for military use~ nylon fiber 

did not become a market factor until 1946 (Markham 1952). 

DuPont pursued a skimming strategy, pricing nylon fiber at 

$4.29/lb., about 14 times the price of cotton and 7 times 

the price of rayon (Tisdell and McDonald 1979)0 

DuPont held a monopoly in nylon until 1951 when 

Chemstrand was licensed. By 1964, Beaunit and Celanese 

were in the market~ nylon prices dropped to $2.36. By 

1975, Monsanto and Allied Chemical were also market 

factors. Despite capacity utilization rates as low as 

75%,' price cutting did not occur~ Tisdell and McDonald 

attribute this to a tradition of price leadership in 

manmade fiber industries. 

At the onset of market maturity in 1975, duPont 

held a 51% share and had operating profits of 4.2% of 

sales. 

Market Stage: 
Year 
Sales ($mil) 
Concentration 

Intro 
1946 

13 
100 

Early Growth 
1951 

189 
100 

Late Growth 
1972 
1251 

80 

Maturity 
1975 
1470 

89 



Industry: 
Pioneer: 
Strategy: 

Oral Contraceptives (28341-27) 
G. D. Searle & Co. 
Skim 

125 

The first oral contraceptive approved by the FDA 

was Searle's Enovid brand in 1961; Searle pursued a 

skimming strategy, pricing for retail at $ .50 per pill 

(Business Week 1961c). 

By 1964, Johnson & Johnson and Parke, Davis were in 

the market; prices fell to $. 11 nationally and to $ .08 

in some areas. Between 1965 and 1968, Syntex, Lilly, 

Upjohn and Mead-Johnson were in competition. Searle held 

40% of the market, J&J had 25% and Syntex 8% (Forbes 

1968). In the mid-1970's, reports or side effects and 

cancer began to slow the rate of growth of demand; prices 

stabilized in the $ .01 range. 

By the onset of maturity in 1978, Searle's market 

share had slipped to 16% with Syntex in the lead with 25%. 

Searle recorded operating profits of 25% on contraceptives. 

r-1.arket Stage: 
Year 
Sales ($mil) 
Concentration 

Intro 
1962 

8 
100 

Early Growth 
1964 

40 
100 

Late Growth 
1974 

161 
59 

Maturity 
- 1978 

201 
63 



Industry: 
Pioneer: 
Strategy: 

Cyclamate Sweetners (28695-13) 
Abbott Laboratories 
Skim 

Abbott Labs introduced cyclamate sweeteners in 

1950, pursuing a skimming strategy (Beck 1978). The 
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growth of demand for artificial sweeteners along with high 

profit margins in cyclamates attracted a number of 

competitors; by 1965 these included Monsanto, Chas. 

Phizer, Cyclamate Corp. and Miles Labs. (Chemical Week 

1965). 

As capacity utilization dropped from 90% in 1962 to 

37% in 1965, prices fell from $1.98/lb. to $ .74/lb. in 

the same period. Following a shakeout of smaller 

producers, Abbott's share improved dramatically, but an 

FDA ban on cyclamates in 1969 finished the domestic 

market. 

At market maturity in 1969, Abbott held a market 

share of 75% and had operating profits of 8.6% of 

cyclamate sales (excluding a $3 million write off 

associated with halting production). 

Market Stage: 
Year 
Sales ($mil) 
Concentration 

Intro Early Growth 
1951 1955 

• 7 - 4 
100 96 

Late Growth 
1965 

8 
66 

Maturity 
1969 

15 
93 



Industry: 
Pioneer: 
Strategy: 

Graphite Fiber (32984-10) 
Union Carbide Corp. 
Skim 
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Graphite fiber was introduced by Union Carbide in 

1966~ following a skim strategy, the material was priced 

at about $500.00 per pound (Fortune 1966). Union Carbide 

was joined in the market by Hitco (a unit of Armco Steel), 

Celanese and Great Lakes Carbon in 1969; the price at this 

time was around $350/lb. (Business Week 1970a). In 1970, 

Hercules and Whittaker entered the market and quadrupled 

industry capacity (Industry Week 1970). 

As over capacity grew, prices fell from $150 in 

late 1970 to $22 in 1975. By this time, major producers 

were Hercules, Union Carbide, Celanese and Great Lakes 

Carbon. By maturity, Hercules was the largest producer 

and a closer match between capacity and demand resulted in 

a modest price recovery to $30. 

At the onset of maturity, Union Carbide had a 19% 

market share and operating profits of 12.7% of sales on 

graphite fiber. 

Market Stage: 
Year 
Sales ($mil) 
Concentration 

Intro 
1967 

1 
100 

Early Growth 
1972 

7 
74 

Late Growth 
1976 

8 
67 

Maturity 
1981 

17 
78 



Industry: 
Pioneer: 
Strategy: 

Titanium Mill Products (33562) 
duPont 
Skim 
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DuPont started titanium production in 1948 and was 

the sole producer until 1954, when new government 

incentives resulted in the formation of four new 

producers: Titanium Metals Corp, Cramet, Electro 

Metallurgical and Dow Metals (Forbes 1965). DuPont 

pursued a price skimming strategy (Williams 1965) and 

maintained a price of $7.50/lb. until 1954 when the price 

fell to $4.72. 

In the mid-1950's, 43 firms were producing titanium 

products; by 1958, only 4 remained. During this interval, 

the price fell to S2.75. 

In 1964, duPont dropped out of the titantium 

business stating that it could not compete in the open 

market (Forbes 1965). At this time, Titanium Metals held 

a 50% share and was followed by Reactive Metals at 25% and 

Crucible at 10%. 

At the onset of maturity in 1981, duPont held 0% of 

the market and had 0 profits from titanium. 

1'1arket Stage: 
Year 
Sales ($mil) 
Concentration 

Intro 
1949 

.2 
1()0 

Early Growth 
1956 

41 
58 

Late Growth 
1978 

326 
82 

~1a tur i ty 
1981 
1052 

85 



Industry: 
Pioneer: 
Strategy: 

N/C Machine Tools (35401-10) 
Kearney & Trecker Corp. 
Skim 
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Kearney & Trecker (Later the Cross & Trecker Corp.) 

pioneered numerical control machine tools in association 

with the u.S. Air Force in 1957 (Business Week 1958). 

Kearney & Trecker pursued a skimming strategy and the Air 

Force pursued a multiple sourcing strategy: by the end of 

1958, 10 firms were in the N/C tool business (Business 

Week 1959). Early competitors included Warner & Swasey, 

Cincinnati Milling Machine, Giddings & Lewis, Sundstrand 

and Ex-Cell-O. 

By the early 1960's one-third of all machine tool 

manufacturers had entered the N/C tool market (Forbes 

1962). Prices remained at high levels until the 

mid-1960's when industry capacity caught up with demand. 

By the late 1970's Cross & Trecker was trailing Monarch 

Machine Tool, Warner & Swasey and Cincinnati Milacron in 

sales. 

"At the onset of maturity in 1981, Cross & Trecker 

had "6% of the N/C tool market and operating profits of 17% 

of sales. 

Market Stage: 
Year 
Sales ($mil) 
Concentration 

Intro 
1958 

3 
91 

Early Growth 
1965 

156 
46 

Late Growth 
1974 
1015 

51 

Maturity 
1981 
1467 

55 



Industry: 
Pioneer: 
Strategy: 
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Computer Disk Drives, Rigid (35732-31) 
IBM Corp. 
Skim 

IBM introduced the single disk in 1956 and the disk 

pack in 1964, following a skimming strategy which tied the 

disk drives to computer systems (Fortune 1970). This policy 

created a niche for plug compatible disk drives by Memorex 

and Telex, who priced their machines 15% under IBM (Forbes 

1970b). 

By 1971, Ampex and California Computer Products were 

also in the market, but IBM's share was 92% of the market. 

In the mid 1970's, Storage Technology, CDC and several 

Japanese firms were marketing disk drives; IBM's share fell 

to 36%. 

In the early 1980's, IBM began production of thin· 

film disks by a technology which was difficult for 

competitors to copy. Several firms, including Storage 

Technology and CDC withdrew from competition (Computerwor1d 

1984) • 

~t the onset of maturity in 1983, IBM held a 38% 

market share and had operating profits of 18% of sales. 

Market Stage: 
Year 
Sales ($mi1) 
Concentration 

Intro 
1957 

18 
100 

Early Growth 
1971 

600 
98 

Late Growth 
1979 
2204 

47 

Maturity 
1983 
3625 

59 
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Industry: 
Pioneer: 

Electronic Desktop Calculator (35742-30) 
Wang Corp. 

Strategy: Skim 

Wang introduced the electronic desktop calculator in 

1964, pursuing a skimming strategy and pricing at $1000+ 

(~usiness Week 1970b). Early competitors in electronic 

desktops included SCM, Remington Rand and Litton; by 1968, 

prices had dropped to $700 (Business Week 1968a). 

In the 1970 I S Wang directed' its efforts to the upper 

end of the market while Singer-Friden, SCM, Litton, victor 

and Olivetti dominated the bulk of the market in the low and 

mid price ranges. As early as 1972, overcapacity resulted 

in price cutting with prices declining to $200 (Forbes 

1972). By the late 1970's minicomputers were cutting 

significantly into sales of desktop calculators. Major 

competitors in the desktop field were Texas Instruments, 

H~wlett-packard, Textronix, Litton and Wang. 

At the onset of maturity in 1979, Wang held 11% of 

the market and had operating profits of 14.5% of sales on 

desktops. 

Market stage: 
Year 
Sales ($mil) 
Concentration 

Intra 
1965 

6 
100 

Early Growth 
1968 

33 
48 

Late Growth 
1974 

149 
43 

Maturity 
1979 

267 
64 
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Industry: Hand Held Calculators (SIC 35742-40) 
Pioneer: 80wmar Instruments 
Strategy: Skim 

Introductory price skimming of hand held calculators 

is frequently cited as an exemplar of price skimming 

behavior (FTC 1977); prices for low-end units were over $100 

in 1972 and under $15 by 1975 (Standard and Poor's 1976). 

80wmar innovated the calculator market in 1971 and 

held over 50% of the market until 1973 when Texas 

Instru~ents began domination (Business Week 1974c). ~ 

market shakeout was well under way in 1974; the number of 

firms competing dropped from over forty in 1973 to under 

twenty in 1976. In February 1975, Bo~ar filed under 

Chapter XI and later brought an unsuccessful suit against TI 

for anti-competitive behavior. TI is now the dominant 

producer, having cut into Hewlett-Packard's niche at the 

high end of the market and driven Rockwell from the low end. 

80wmar has reorganized but no longer makes 

calculators. ~t market maturity, Bowmar has zero share and 

zero profits from calculators; capital intensity is .69. 

Market Stage: 
Year 
Sales ($mi1) 
Concentration 

Intro 
1972 

87 
100 

Early Growth 
1973 

225 
62 

Late Growth 
1977 

369 
88 

Maturity 
1980 

452 
91 
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Industry: Facsimile Transmission Equipment 
Pioneer: Xerox (36621-92) 
Strategy~ Skim 

Xerox pioneered the office facsimile transmission 

market in 1964 with its LDX model. Xerox followed a 

skimming strategy, renting the LDX for $800 per month 

(Fortune 1973). Magnovox entered the market in 1965~ by 

1968 Litton, Stewart-Warner and Graphic Sciences were in 

competition. At this point, rental rates were as low as $90 

per month. 

In 1970, Xerox offered a new model which rented for 

$50 per month. Magnovox was unable to compete at this price 

and left the market in 1972. By 1981, the market was 

dominated by Xerox, Quip (a unit of Exxon), Graphic Sciences 

and 3M (Computer Decisions 1981). 

At the onset of market maturity in 1981, Xerox held a 

30% market share and had operating profits of 6.5% of sales. 

Market stage: 
Year 
Sales (Smi1) 
Concentration 

Intro 
1965 

3 
100 

Early Growth 
1974 

16 
75 

Late Growth 
1979 

107 
78 

Maturity 
1981 

138 
83 



Industry: 
Pioneer: 
Strategy: 

Home Smoke Detectors (36623-45) 
General Electric Co. 
Skim 
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Prior to 1975, the home smoke alarm market was highly 

fragmented and competitors were local or regional marketers 

(Business Week 1977). In July 1975, GE introduced its Home 

Sentry alarm with an advertising budget that exceeded 20% of 

1974 industry wide sales of home alarms (Business Week 

1976a) • 

GE pursued a skimming strategy, with an initial price 

of $50 per unit at retail. Following the entry of over 25 

national scale competitors, the price fell on a regular 

basis, reaching $15 in 1979 (Forbes 1979). 

By 1979, 20 large competitors had withdrawn from 

competition and Pittway Corp. was the market leader with 

about 33% of the market. At this time GE was the second 

largest producer, with Honeywell and Wells Fargo third and 

forth respectively. 

At the onset of maturity in 1979, GE had a 24% share 

of the market and operating profits of 2% on sales of smoke 

alarms. 

Market stage: 
Year 
Sales ($mil) 
Concentration 

Intro 
1971 

3 
96 

Early Growth 
1976 

22 
76 

Late Growth 
1977 

100 
57 

Maturity 
1979 

93 
88 



Industry: 
Pioneer: 
Strategy: 

Transistors (36742) 
Western Electric 
Skim 
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The transistor was invented by Bell Labs (a unit of 

AT&T) and first marketed by Western Electric (a unit of 

AT&T) in 1951. Western Electric pursu~d a skimming strategy 

(Tilton 1971). 

Although General Electric, Raytheon and RCA also 

began production of transistors in 1951, Western Electric's 

technological advantage lead to a federal injunction against 

Western selling transistors in the open market in 1956 

(Tilton 1971). 

At this time, Motorola, Texas Instruments, Shockely 

Labs and Fairchild were in competition. IBM began 

production for internal consumption in 1962. Prices fell 

from $23.95 in 1954 to $11.27 in 1960 to $ .86 in 1965. 

The growth of the transistor market was slowed by the 

even more rapid growth of intergrated circuits, which 

outsold transistors by 1964 (FTC 1977). 

At the onset of maturity in 1973, Western Electric 

held a 6% share of the transistor market and had operating 

profits of 8.5% of sales. 

Market Stage: 
Year 
Sales ($mil) 
Concentration 

Intro 
1952 

2 
100 

Early Growth 
1957 

68 
50 

Late Growth 
1966 

447 
54 

Maturity 
1973 

572. 
69 



Industry: 
Pioneer: 
Strategy: 

Light Emitting Diodes (36744-10) 
Monsanto 
Skim 

Light emitting diodes (LED) were introduced by 

Monsanto in 1968 and priced by a skimming strategy 

(Electronic News 1969). Early competitors included 
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Litronix, Hewlett-Packard and Motorola. Prices fell from 

$6.40 per digit in 1971 to $2.00 in 1972 to $1.00 in 1973 

(Business Week 1973). 

By the mid 1970's Fairchild, Texas Instruments, 

General Electric, Spectronics and Hitachi were significant 

producers. Monsanto and most other producers were 

reporting zero or negative profits at this time due to 

severe price cutting (Electronic News 1974). 

In 1978, Monsanto dropped out of competition in the 

LED market, citing continued operating losses. Litronix, 

Fairchild and Hewlett-Packard were the market leaders at 

this point. 

~t the onset of maturity in 1980, Monsanto had 0 

profits and 0 market share in LED's. 

Market Stage: 
year 
Sales ($mil) 
Concentration 

Intro 
1968 

.5 
100 

Early Growth 
1972 

25 
86 

Late Growth 
1978 

109 
57 

Maturity 
1980 

175 
66 



Industry: 
Pioneer: 
Strategy: 

Motor Homes (37923) 
Winnebago Co. 
Skim 
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Motor homes were pioneered by Winnebago in 1966 and 

introduced with a skim~ing strategy (Business Week 1969b). 

The early success of motor homes attracted a number of 

co~petitors, including Chrysler, outboard Marine, Midas 

International and Com~odore as well as numerous smaller 

producers. 

A shakeout of the market was underway before the 

>1973 OPEC embargo: major producers at this point were 

Winnebago, Avco, Boise Cascade and White Motor (Business 

~\Tee k 1972). 

Although the motor home market recovered quickly 

from the 1973 OPEC action, gasoline shortages and price 

increases in 1979 resulted in a continuing decline in 

demand. Along with reduced demand, intense price 

co~petition resulted in 4 of the top producers leaving the 

market between 1977 and 1979 (Stand~rd and Poorls 1982c). 

At the onset of maturity in 1978, Winnebago held an 

8% market share and had operating profits of -.2% of 

sales. 

Market Stage: 
Year 
Sales ($mil) 
Concentration 

Intro 
1968 

41 
100 

Early Growth 
1971 

372 
54 

Late Growth 
1976 
1533 

39 

'1a tur i ty 
1978 
3030 

68 



Industry: 
Pioneer: 
Strategy: 

Golf Carts (37993) 
Victor ~dding Machine Co. 
Skim 

victor (later a unit of Walter Kidde Co.) intro-
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duced the golf cart in 1954 as part of a diversification 

strategy. Victor pursued a skimming strategy and was 

quickly followed in the market by Sears, Roebuck (Barron's 

1961) • 

Market growth was quite slow until President 

Eisenhower was widely seen using a golf cart following his 

heart attack~ the resulting publicity stimulated a 600% 

growth in demand in 4 years. By the early 1960's, Cushman 

(a unit of Outboard Marine) was the market leader with 

50%, E.Z-Go (a unit of Textron) was second with 15% and 

Victor and Sears each held 10%. 

Price competition from imports, especially Poland, 

along wi th domestic overcapac i ty resul ted in Out.board 

Marine leaving the market in 1975. Other producers 

successfully sought anti-dumping measures against the 

Polish manufacturer. 

~t the onset of market maturity in 1981, Victor's 

share was 6% with operating profits of 10.6% on sales of 

golf carts. 

Market stage: 
Year 
Sales ($mi1) 
Concentration 

Intro 
1955 

.5 
100 

Early Growth 
1961 

12 
85 

Late Growth 
1974 

84 
81 

Maturity 
1981 

167 
38 



Industry: 
Pioneer: 
Strategy: 

Commercial Lasers (38328-30) 
Spectra-Physics Inc. 
Skim 

In mid 1962, both Spectra-Physics and Hughes 
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offered lasers for sale: Hughes concentrated on military 

applications while Spectra-Physics is considered the 

pioneer in commercial applications (Business Week 1962b). 

Introducing its first model at $7,900, Spectra-Physics was 

a price skimmer. The laser was seen at that time as 

specialized device with limited sales potential, but 

skimming behavior associated with new models has long 

characterized the industry (Barron's 1975). 

By the late 1960's, over 200 firms were producing 

lasers and price cutting resulting from over capacity was 

common. Major producers at this point were Spectra-

Physics, ATT, GTE, GE, Westinghouse, Raytheon and RCA. 

A market shakeout in the early 1970's left 

commercial laser production mainly in the hands of smaller 

firms; Spectra-Physics, Coherent Radiation, Control Laser 

and Qunatronix (Standard and Poor's 1981b). 

By market maturity in 1982, Spectra-Physics was the 

market leader with 15% and had operating profits of -2% of 

sales. 

Market Stage: 
Year 
Sales (Smil) 
Concentration 

Intr~ 

1963 
5 

98 

Early Growth 
1968 

16 
35 

Late Growth 
1977 

78 
48 

Maturity 
1982 

114 
49 



Industry: 
Pioneer: 
Strategy: 

Electronic Hearing Aids (38424) 
Beltone Electronics 
Skim 
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In the first six months of 1953, five manufacturers 

introduced the first all-transistor hearing aids (Berger 

1970). Of these, only Belton achieved national 

distribution and is considered the pioneer. Beltone 

pursued a skimming strategy, pricing its model at $279, 5 

to 6 times the price of vacuum tube models. 

Beltone lead the market and maintained price levels 

at about $300 until zenith entered in 1955 at $175 and 

caused a general price cut to that level. By 1959, Zenith 

has become the market leader. Since the mid 1950's the 

market has been fragmented, with Zenith, Dahlberg (a unit 

of Motorola) and Beltone the largest producers (FTC 1978). 

Although fragmented, the industry was quite 

profitable during its growth years (Financial World 1959) 

perhaps, in part, due to business practices such as 

misrepresentation and vertical restrictions which were 

subsequently investigated by the FTC. 

My market maturity in 1974, Beltone's share had 

slipped to 16% and operating profits were 6%. 

Market Stage: 
Year 
Sales ($mil) 
Concentration 

Intro 
1953 

20 
93 

Early Growth 
1954 

32 
78 

Late Growth 
1967 

41 
60 

Maturity 
1974 

56 
67 



Industry: 
Pioneer: 
Strategy: 

Soft Contact Lenses 
Bausch & Lomb 
Skim 

(38516-13) 

Bausch & Lomb introduced the first soft contact 
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lenses in 1971, following a skim strategy (Fortune 1981) 

and pricing its lenses at $50-60 vs. about $16 for hard 

lenses (Business Week 1968b). 

Although several other manufacturers were also 

poised to enter the market in 1971, lack of FDA approval 

delayed competitive entry until 1974 (one early producer 

wished to employed the lenses as a means of applying 

medication and the FDA decided to regulate the industry: 

after 8auch & Lomb began selling). By 1979, prices had 

fallen to $25 per pair (Business Week 1979b). Another 

price war occurred in the early 1980's with the result 

that American Hydron became the number two producer. 

The price cutting episodes were less destructive to 

Bausch & Lomb than others: B&L holds patents on the 

lowest cost production method (spin casting) which costs 

about one-fourth of other methods. In the early 1980's, 

gas permeable lenses became the growth sector in contacts, 

soft lenses reached market maturity in 1983. B&L held 62% 

of the market and had operating profits of 12%. 

Market Stage: 
Year 
Sales ($mil) 
Concentration 

Intro 
1972 

2 
100 

Early Growth 
1975 

27 
86 

Late Growth 
1980 

156 
88 

Maturity 
1983 

187 
93 



Industry: 
Pioneer: 
Strategy: 

Process Cameras (38611-20) 
Polaroid Corp. 
Skim 

Polaroid introduced the process camera (film 

develops at the time of exposure) in 1947 and pursued a 
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skimming strategy (Fortune 1959). Polaroid fortified its 

monopoly position by obtaining 238 patents covering both 

the camera and the film. 

The strength of Polaroid's patent position prevented 

competition until 1976 when Kodak enter.ed the market. 

Polaroid and Kodak remained the only competitors through 

the one onset of maturity in 1978. 

The original models sold for $80-90; in 1965 

Polarod introduced a $20 model; when Kodak entered the 

market, process cameras sold for as little as $8. 

Essentially, both Polaroid and Kodak used the 

cameras as loss leaders to stimulate the sale of film. 

Annual sales of instant film are triple that of cameras 

and typically earn pre-tax margins of 50% of sales 

(Fortune 1978). 

At the onset of maturity in 1978, Polaroid had a 

market share of 67% and operating profits of 3% on sales 

of cameras. 

Market Stage: 
Year 
Sales ($mi1) 
Concentration 

Intro 
1948 

1 
100 

Bar1y Growth 
1958 

40 
100 

Late Growth 
1976 

209 
100 

Maturity 
1978 

287 
100 



Industry: 
Pioneer: 
Strategy: 

Oigita1 Wrist watch (38736-00) 
HMW Corp. 
Skim 

Although digital watches were first marketed in 

1972 by the Waltham Watch Co., early models were 

frequently defective and the market failed to develop. 

143 

HMW's Pulsar brand, introduced in 1974, is considered the 

pioneer~ HMW pursued a skimming strategy at $395 

(Business Week 1975). 

By 1975, 77 brands were competing in the u.S. 

market. A~ong the larger competitors were Litronix (13%), 

Timex (10%), Armin (8%), and HMW (4%). In the fifteen 

months following November 1974, prices ~ropped from $150 

to $20 for low-end models (Business Week 1976b). 

In mid-1977, Texas Instruments lowered its price to 

$10 and a shakeout was well underway. Texas Instruments, 

Fairchild and Timex dominated the market at this point. 

In 1979, Fairchild and Motorola left the market~ in 1981 

TI also exited. 

On July 1, 1977, HMW sold its digital watch 

business to Rhapsody Corp., who continued the Pulsar 

brand. At market maturity in 1979, HMW had 0 Market share 

and 0 profits from digital watches. 

Market Stage: 
Year 
Sales ($mil) 
Concentration 

Intro 
1973 

43 
97 

Early Growth 
1975 

266 
37 

Late Growth 
1977 

570 
42 

Maturity 
1979 

845 
58 



APPENDIX B 

ADDITIONAL ANALYSES 

The following pages describe models which failed 

the 10% statistical significance criterion. These include 

ANOVA models for the four dependent variables exmained: 

early growth concentration, late growth concentration, 

market share, and relative operating profits. 
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Nonsignificant Models 

Dependent variable: relative early growth concentration 

Independent 
variables 

Capital 
intensity 

Product type 

Market size 

Net imports 

Price strategy 

Capital 
intensity 

Price strategy 

Product type 

Price strategy 

r'1arket size 

Price strategy 

Net imports 

F value F value Significance 
for variable for model level 

~~~~---

.07 .503 

2.1 .117 

1.8 .174 

1.1 .339 

13.3 5.1 .006 

.6 

9.2 4.4 .007 

1.0 

10.2 5.0 .006 

• 5 

10.8 4.6 .010 

.1 

2 
R 

.045 

.181 

.110 

.070 

.346 

.385 

.342 

.322 



Nonsignificant Models 

Dependent variable: relative late growth concentration 

Independent 
variables 

Capital 
intensity 

Product type 

Buyer 
concentration 

Price strategy 

Capital 
intensity 

Price strategy 

Product type 

Price strategy 

Buyer 
concentration 

Price strategy 

Net imports 

F value F value Significance 
for variable for mo~el level 

~~..;..;;~---

• 4 .690 

1.1 .350 

.2 .787 

28.5 9.9 .. 001 

.3 

23.4 7.4 .001 

• 4 

32.1 11.0 .001 

1.1 

22.2 10.6 .001 

.8 
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2 
R 

.024 

.105 

.016 

.508 

.513 

.533 

.523 



Nonsignificant Models 

Dependent variable: Market share 

Independent 
variables 

Capital 
intensity 

Product type 

Market size 

Buyer 
concentration 

Net imports 

Price strategy 

Capital 
intensity 

Price strategy 

Product type 

Price strategy 

Buyer 
concentration 

F value F value 
for variable for model 

.5 

.5 

.1 

1.9 

1.0 

4.3 1.7 

1.4 

1.3 .7 

.2 

1.1 1.7 

1.3 

Significance 
level 

.636 

.696 

.929 

.159 

.-371 

.175 

0592 

.194 

147 

2 
R 

.030 

.048 

.005 

.115 

.064 

.155 

.092 

• 148 



Nonsignificant Models 

Dependent variable: Relative Operating Profits 

Independent 
variables 

Capital 
intensity 

Product type 

Buyer 
concentration 

Market size 

Net imports 

Price strategy 

Capital 
intensity 

Price strategy 

Product type 

Price strategy 

Buyer 
conc'en tra t ion 

F value 
for variable 

4.6 

1.8 

.8 

1.2 

1.6 

.3 

F value 
for model 

.7 

1.9 

.7 

.7 

.3 

2.1 

1.6 

1.0 

Significance 
level 

.474 

.155 

.502 

.516 

.716 

.122 

.205 

.394 

148 

2 
R 

.049 

.163 

.045 

.043 

.022 

.179 

.185 

.096 
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