Product availability and
market share in an

oligopolistic market: the
Dutch detergent market

Willem Verbeke, Frank Clement and Paul Farris

Abstract

The nonlinear distribution and market share curve as well as the push and
pull model developed by Farris ¢r al/ (1989) have been investigated in the
Dutch detergent market. The total detergent market as well as some of its
market segments were studied: the data supported the push and pull model.
The data also revealed that the detergent market is characterized by a specific
market share configuration: extensions of the top brands quickly gain maxi-
mum distribation which might explain  their higher market share.
Implications for marketing management and marketing theory are discussed.
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Introduction

Many competitive models have been developed to describe the interac-
tions between firms and their competitors (for an overview, see
Hanssens e al. 1990; Eliashberg and Chartterjee 1985). However, as
Eliashberg and Chatterjee (1985) point out, most models have focused
on how ‘consumer behaviour’ conditions the competitive behaviour of
firms, while ignoring the ‘recursive’ role of marketeer decisions, distrib-
ution decisions and consumer brznd choice. Three notable exceptions to
this trend are Farley (1964), Parsons (1974) and Farris ef a/. (1989). To
describe how distribution affects market share and vice versa, Farris et
al. (1989} examined distriburion and market share data for convenience
goods. After observing the relationship shown in Figure 1, the authors
went on to develop a model of distribution and market share consistent
with their findings (Farris er al. 1989).
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Markst Share

Weighted Distribution

Vigure 1 The relationship between distribntion and mavket sharc
secording to Farris ef al. (198%)

The purpose of this study is to detenining whether some kind of non.
linearity exists in the Dutch white detergent imarker. It is impertant to
koow whether this curve generalives o other markets for twa reasons.
First, if the curve 1s an accurate description of share/distribution rcla-
rienships, then degrees of freedom in serting distribution objectives for
new products are limited. Second, there might be crizical levels of die-
eribution below which brands have virtually no chanee of obtaining a
significant market share. To evaluate the generality of rhis curve, we
firsi deqc*‘bf: in morce detail the push and pull medel, as developed by
Varris ot af. (1989, Then we will Jook at the aggregare white detergent
ket and at seme initial indications that might substantiare the mode!
We then take a look ar specific segments within this white detevgent
warket. At the end we will suggest managerial implications and future
research topics.

The push and pudi maode!

(1959) assume that marketing mix vaviables gencrate push unc
effecis which ranforce each ciher over tme, thus forming a positive
feedback loop (Arthur 1990 Leeflang and anlt’ 1984). In more specific
terms, as distribution riscs, market share is won; and as moere morket
share is won, distribution riscs. A key finding of Farris of 2/ is that
incremental returns fo distribution will increase under cortain circum-
stances characteristic of manv convenience goods markets: the vnwili-
ingness of consumers o shop around for  unavailable brands, a
distribution structure with a few high-volume stores stocking many
brands and many lew-volume stores stocking only @ few leading brands
is likely 1o be found

In ther distmbution medel {the ‘push andd pull’ mods!), Varris e af
8

Under such circumstances, incremental diste
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in stores with fewer brands, and, if distribution is already weighted to
account for overall store volume, then returns to incremental disteibu-
tion will be increasing.

This general idea is expressed by Farris ez 4/, in the model which is
graphically introduced in Figure 2. In that model, Farris ¢t «l. state that
distribution is similar to ‘recall’ of a brand, in that it is not a part of the
marketing mix but rather is affected by the marketing mix. Distribution
is an autonomous factor (with its own set of adoption and shelf-space-
allocation criteria) which responds to the marketing and performance of
manufacturers and rewards those who market and perform well.

MARKETING MIX ELEMENTS

CONSUMER PULL PERCEIVED TRADE
BY TRADE

MARKET SHARE e

Figure 2 The pictorial representation of the push and pull model
according to Farris er ol (1989)

Conceptually, the push and pull model consists of three underlying
factors:

1) Distribution determines the choice set of the consumer.

2) Consumers are frequently willing to compromise their choice.

3) Consumer demand affects distribution.

The model assumes that a consumer has only onc preferred brand,
called the ‘unmodified preference’ (P;). This measure is obtained by ask-
ing consumers to choose their brand in an experimental store which
stocks all possible brands with no in-store marketing. The unmodified
preference for a brand is defined as the fraction of consumers who pre-
fer that brand. Conscquently, with # brands in the market, the unmodi-
fied preferences for all these brands add up to 1:

i=1

In a real world shopping trip by a consumer, brand preferences are
modified by the in-store attractiveness (e.g. display, shelf space and
price promotion) of individual brands and their competitors. In the
push and pull model, the in-store attractiveness {B;) modifies previously
unmodified preference (P;) as follows:

Copyright © 2001. All Rights Reseved.
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i1

Farris et af. call this the modified preference.

Modified preference, however, will result in increased market share
only for brands with adequate apd continuing availabilivy, In the model
avalability s expressed as the waghted distribution (PCV), a fraction of
users whe find a particular brand in the store while shopping. In the
case vhat the preferred brand is not availlable {not carried or temporarily
out of stock} some consumers will compromise their unmedified prefer-
enice and buy a competitive bramgd. The result of this s called ‘compro-
mised demand’. On the other hand, some consumers seek cut their
preferred brand in other stores. This is called ‘resistance to compro-
mise’ {a). The behaviours of boih categories of consumers result in a
higher lovel of ‘cffective’ distribution (PCVA), which is a function of
weighted distribution (PCV) raised to the power with the resistance to
compromisc {a).

PCVA, =1 (1 - PCV)™

The push and pull mode! supposes thar retailers are motivated to stock
high-resistance-to-compromuse brands to preclude consumer defections
to competing stores. Thus, resistance to compromise does affect the
weighted distribution of 2 brand.

Two concepts, uncempromised demand (somg) and compromiscd
demand (somy), which together constitute total market share of a brand,
will now be intredoced. Uncompromised demand is defined as the
cffective distribution multiplied by the modified preference (assuming
in-store attractiveness is equal for all stores for that hrand).

sommg = B Py POVA;

Compromised demand is more complex: preferred brands which are no
available will lose sales to available competitors. The increased sales for
these available brands is called ‘comprised demand’. Total market share,
then, is the sum of uncompromised and compromised demand.

SOM; T S08,: osen;

For an understanding of how conswmers compromise biands, the
stocking rules of retailers vield valuable insights. Farris er af/ (1989}
specify twe stocking rules:

1) The store-class-dependent stocking rule (SDR) assumes that all stores
have the same decision-making rules, incentives to stock a given brand
and the same undersianding of these imcentives. As a result, the most
preferred brand is stocked in all stores, the second moest preferred is
stocked in all stores with two or more brands and s0 on.
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2) The store-class-independent stocking rule (SIR) assumes that a
brand’s chance of being stocked is proportional to its weighted dis-
tribution in other stores, Fach stocking rule has its own effects on
the compromised demand {see equations 6a and 6b in the appen-
dix). In both cases, the result is that stronger brands will gain
market share over time and possibly replace smaller ones.

The interaction of all the described behaviours gives rise to a two-
way causality between market share and distribution. The mechanisms
of the push and pull model are depicted in Figure 3. For a detailed
analysis of the Farris model we refer to Farris er @/ (1989) and for a
total overview of all constraints of the model to our appendix.

MARKETING MIX ELEMENTS

unmodified distribution
preference (P) PULL PERCEIVED (PVC)
. BY TRADE .
resistance in-store
to compromise attractiveness
(o) (B)

—-—r MARKET SHARE —’—

Figure 3 Measures representing breadth and depth of push and pull

The analysis of share and distribution in the Dutch detergent
market

The push and pull model presents a consistent relationship between
variables long used by marketers in their strategy deliberations: 1) mar-
ket share, 2} distnbution (product availability weighted by category
sales}, 3) consumer preferences (as measured in a ‘fair’ store environ-
ment), and 4) in-store merchandizing influences (shelf space, displays,
retail advertising). This general model cannot be validated in the tradi-
tional sense; it is true by definition of its mathematical constructs.
However, certain features of the model (such as the curve relating distri-
bution and share) are based on assumed correlations between retail stock-
ing and brand lovalty, and between availability and in-store attractiveness
of brand merchandising. The practicality of the model also depends on
the ability to operationalize mathematical constructs representing the
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depth and breadth of push and pull in the wodel. Qur focus bere is m
determine whether the assumptions underlying the relationships shown
mn Figure 2 are valid for the Duich detergent marker. We will also pur-
sug a less ageregated analysis of the distribution—share relationship to
determine whether observations valid for the overall market share are
also valid for individual managers marketing specific brands,

General description of the Duteh detevgent markct

Now we will bricfly discuss the Dutch detergent market of time porioed
October/Novernber 1987 unul Octoher/November 1926, including
product line segmentation and market share, market structure, innove-
tions angd trade sfructure.

a.  Product line segmentarion The detergent marker includes three
mainn product lines: white detergent, fine detergent aund parti-
coloured, bach main product line can be furiher divided iato
three subgroups: powder, liquid and puwder compact.

b, Market share Of the total sales white detergent halds 73 per cent,
fine holds 6 per cent and parti-coloured holds 21 per cent.

c. Marker ciructure 1s quasi-oligopolistic with three firms (Henkel,
Lover and Procter and Tiamble} claiming abour 88 per cent of the
market.

d. Market inavovessn Although advernsing claims and positioning of
the brands bave changed little, two important innovations (liguid
and compact detergent) conld possibly upset the current equilib-
riumni.

e. Marker advernising The three mamn manufacturers accounted for
95 per cent of all detergent advertising: Procter and Gamble for
37 per cent, Henke! for 36 per cent, Tever for 22 per cent

e

White " \
Y

Powder

Fine

Parti-celoured Compact powde?

Figure 4 Segmentation of the detergent market

i Copyright ® 2001 All Rights.Reseved
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f.  Retail structure In The Netherlands the detergent market is highly
concentrated, with 43 per cent market share going to the four
major chain stores, 20.8 per cent to three regional chain stores,
23.6 per cent to six co-operatives and 12.2 per cent going to four
independent groups.

The data

To make practical use of the proposed push and pull model, marketers
would require reliable data on consumer willingness to search and the
effects of in-store merchandising. Hlowever, these data are not readily
available. For example, evaluation of willingness to search {a) requires
expensive out-of-stock experiments. Recently (March 1992), Nielsen
(Netherlands) has begun to market data on in-store marketing effects.
For information security reasons no firms were willing to release sales
promotion data. We assume, however, that most marketing managers do
use data about, e.g., promotion and distributicn to make managerial
decisions. The following tvpes of data were obtained:

a. Weighted distribution data from Nielsen reflect percentages of
stores where a brand is available (weighted by their total sales in
the product class).

Market shares duta reflected by the two monthly Nielsen reports.

c. Preference data from NIPO, a marketing research firm, who pro-
vide quarterly measurements of consumer preferences. By asking
‘what brand do you mostly buy and what brand sometimes?’, data
on modified preference, resistance to compromise and compro-
mised demand are obtained. These NIPO) data cover a three-
month period; therefore they had to be normalized to two
periods, assuming constancy of preference over quarters.

d. Monthly advertising budget data obtained from the Dutch Budget
Commission on Advertising include the amount of spending on
television, radio, newspapers and magazines and outdoor promo-
tion.

An analysis of the non-linear curve

In the 1989 article, Farris et al. show an increasing relationship between
distribution and market share. Figure 5 parallels that analysis for the
total white detergent market (liquid, powder and compact powdcer) in
the Netherlands. This graph incorporates data for all major brands and
for cach of the bi-monthly research periods. The pattern is virtually
identical to that reported by Farris er af. (1989).

Copyright @ 2001. All Rights Reseved.
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Figure 5 The relationship between distribution and market share for
the white detergent market

OHSTRVATION ONE  The Dutch white detergent market shows g

convex relationship between distribution and marker share.

The graphs of markel share and push--pudl pariables
£ Fd

The relationships between push and pull variables (market share, distri-
bution, advertising and preferences) are shown in Figure 6 and Table [
The correlation mairix in Table 1 parallels the main relaticoships n the
Farris model {sec Fignre 3). All correlations are calculated and are nosi-
tive and significant 1o 0.99. Swrprisingly, preference is more highly cor-
related with distribution (0.81) than with advertising {0.51). However,
because we are dealing with correlations, a causal interpretation is not
made here.

Table 1 Corrclations amongst kev variables

Disivthution Marker share  Prefevence Advertising
Distribution 1
Markes share 0.81 1
*reference 0.81 092 1
Advertising 0.44 0.64 0.51 1

(Al correlations significant at 0.99)

Copyright @ 2001. All Rights Reseved. = ..
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Figure 6 Relationships in the white detergent market

OBSERVATION TWOQO The Dutch white detergent market shows
strong correlations between distribution, market share and preference.

A closer look at the marketing data by brand

Farris ¢r af. (1989) make two important observations in regard to the
stocking rules by retailers:

the relationship between marker share and weighted distribution
1s strictly convex when the SDR stocking rule applies and resis-
tance to compromise equals 1.

— returns of market share to weighted distribution diminish when
the SIR stocking rule applies or the resistance to compromise is
larger than 1.

As shown In Figure 5, the relationship between market share and
weighted distribution is strictly convex for the total Dutch white deter-
gent market. But does that relationship hold for individual brands? To
find out we have plotted the relationships between distribution and mar-
ket share for thirteen brands. The result, seen in Figure 7, shows only
finear curves with brands having either high market share and high dis-
tribution or low market share and low distribution. Only a few brands
have distribution values near 0.8. During the time period investigated,
the critical values of distribution and share are spanned by only two

Copyright @ 2001. All Rights Reseved.
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Figure 8§ The evolution of preference for specific brands
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brands, Viziv and Radion. Why these two brands showed this pattern
will now be briefly explained. Vizir has low distribution and markes
share because it ways introduced as a liquid brand. lo-depth interviews
with product managers of specific companics revealed thar Viair got »
bad press during its infroduction which resulied in 4 substantial setback.
As Figure 8 shows, the preference for Vizir (comparsd, for instance,
with Aricl) has grown after some time. When we look at Radion, we can
sce that the preference has been declining because Hadion has beer
gradually taken out of the market.

Brands above the threshold level of 0.8 secm able o lose or
gain share without appreciable change in distribution. Brands below
0.5, however, display an opposite pattern: gains and losses in disiribu-
tion with negligible changes in market share. Only those brands which
span the critical distribution level exhibit ronlincarity. The push and
pull medel can explain this behaviour if brand loyalty is considered.
When brand loyalty is high, consumers search for brands not stocked:
thus additional distribution changes have only a small effect or market
share.

By the same token, if consumers in a market have high willingness to
search for some brands (brand loyaliy is high), ihe effect of compro-

Table 2 Distribution of brands according to market share and distribution

Murket share  Weighted Brand
distribution
High High Al, Ariel, Dash, Dixan, Omo, Persil, (Witte Rens)
High Low
Low High Dobbelmar, (Vizie), (Witte Reus}
Low Low Dirichoek, Klok, Radion, Suml, (Vizir}

mised demand as a source of ‘extra’ share will be minimal. In related
wark on consumer behaviour towards out-efestocks, two of the anthers
have shown that resistance to compromise is quite high compared with
that in other grocery product categories: cola, margarine, coffee cream
and rice.

Table 3 The major brands hy parent company

Coampany Brands

Tever Al Owon, Radion, Sunil
Procier & Cramble Ariel, Dash, Vizir
Henkel Diizan, Perstl, Witte Reus

Kortman Intradal Dobbelman, Drichock, Klok
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This obscrvation helps explain the extreme steepness of the slope at
upper ranges of distribution in Figure 5. Of course, some quality differ-
ences in distribution (in-storc merchandising factors) will also contribute
1o the higher shares of leading brands. The non-linear curve consists of
two distinct branches: one for low-end brands, another for top end.
Furthermore, these groupings are ‘fixed’ in time. As a matter of fact, as
shown in Table 2, all brands fall within three possible categories, with
the category of high share and low distribution being vacant.

In Tables 2 and 3, note that brands in the high-high segment belong
to three main companies that dominate the market. However, it appears
that this oligarchic dominance over distribution has not been an insur-
mountable entry barrier at least for one of the smaller firm’s brands
{(Dobbelman by Kortman Intradal).

The three main companies have strong brands at top level and one or
two brands that are positioned at the low end of the market (fighting
brands).

OBSERVATION THREE At any given point in time, the white deter-
gent market is 2 composite of three different kind of brands: established
leading brands that do not appear to benefit from additional distribu-
tion, brands in transition and brands that are positioned for narrow seg-
ments of the market.

Radion is one of two brands that shows a somewhat nonlinear relation-
ship between share and distribution. However, as mentioned earlier, the
data reveal that the brand has been slowly removed on purpose from the
market, so the curve reflects a declining brand rather than a growing
brand. However, a brand that traces the full distribution pattern does
show the nonlinear pattern. A similar trend has been identified by
Farris et al. (1989) for a brand of instant coffee launched by a major
food company in the US. The new coffee brand achieved over 90 per
cent unweighted distribution almost immediately; and then began to
lose share steadily. This is the only brand that traces the entire share
distribution curve described by cross-sectional data (the detergent data
displayed here reflect only the last three years).

OBSERVATION FOUR Although it is convenient to think of brands
gaining incremental distribution, this is not the pattern most new prod-
ucts exhibit. Instead, they are launched with massive advertising and
promotional support and achieve broad distribution very rapidly. Only if
they fail into a downward spiral of declining share and distribution will
the full convex pattern be traced by an individual brand.

To further substantiate observation four we will now present some more
detailed analyses of the liquid white detergenr market, a market which

Copyright © 2001. All Rights Reseved.
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Figure 2 T'he relationship between distribution and market share for

the liguid detergent market

allows us to study rthe evolutien of the share/distribution relationship
beginning at the time of initial brand introduction.

Development of share and distribution in the liquid detergent
market

Unfortunately the liquid detergent market vields only limited data per-
taining to distribution variations since most brands scem 1o jump
quickly from zero te their maximum distribution and thus stay there
Table 4 shows the maximum weighted distribution levels gbtained by
both powder and liquid versions of the various brands.

The data available, however, appear to fit a convex rclationship far
better than a simple linear one. This is particularly true if we acknowl-

Table 4 The maximum weighted disinbution levels of the different brands

Brand Powder Liguid Brand Pomwder  Liguid
Al 104 95 Oma 100 05
Ariel 906 g5 Persil 56 95
Dash W 90 Radion 89 e
Dobbehnan a8 — Sunil 76 -
Dixan G7 91 Vizir 82 8¢
Drichoek 77 — Witte Reus 94 87
Klok 83

ool ORYHGAL D200 Al-Rights-Resavedmmmm oo
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edge that the legically consistent model of disiributon and warket share
must be fitted through the ongin. In other words, st zero distribution,
share must alsn be zero. Figure 10 shows details for various lv:;*m’ ver-
sions of established brands. The well-known brands gquickly obtain dis-
tribution m the hiquid scement. We hypothesize that ihe reputamm of
established brands allows them o gt thetr mnevations quickly and reli-
ably on the shelf. Thus, the availability of the tep brand-exteasions
ailows consumers to buy their favoured brand-extensions. Cne would
expeet that small companies lacking esrablished brands, « vapn*,{ and rep-
viation might be forced to ‘fight their way up the curve’, As it turns
out, however, no small firm has achieved any distribution in the hqud
segment.

Brands suvccessful in ihe leng term do not trace the waditional curve
thought to describe the relationship between distribution snd markes
share. Only for those rhat fail is this convex paitern iraceable. When
markets and trade are both oligarchic, the discontinuitios imphicd may
be even grester. Finding meaningful relasionships in sweh patrerns
requires legically consistent modele of distribusion. As we me i??‘fmﬁid;
we bebeve but camnot produce evidence that soppuris the dea that
these new brands benefit from the reputation <.‘" the manuficiurer in
getting distribution support. However, P&(Fs imability successfully to
cstablish Vizir shows that consumer acceptance is necessary but not nee-
essarily a result of good distribution. Even though Vizi was the fivst
Lguid detergent, 1t was received with scepticism, and never obtained top
status (igure 10 shows that this is the case).

The push and pull model and wmplications for distribution
Strategy

Since the convex distribution and market share curve has been observed
for the aggregate white detergent market bur not for the ndividual
brands, 1t 15 tempting o conclude that the carve {5 not valid for 2o
easons: a) when one Jooks at the data by brand, one cecs thar brands
owned hy the maior firms umped” from zero o high disteibition and
market share very quickly; b) ooly if they fail do these brands follow the

CONVeX patiern.

In management literatare, this sudden shift in marker pesition is Typi-
cal for a configural approach o marker phepomena (Milley and Friesen
1984, Configuration refers to the fact thar only certain combivations of
market positions are possible and that one combinatien can suddenly
change to another.
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Some complementary observations

a) Distribution structure: the jumping of market share can be explained
because the Dutch detergent market is an oligarchic market (three main
manufacturers which supply to four major chain stores represent 43 per
cent of the market share). The concentration of trade might explain why
top brands jump quickly to high distribution: when the main multiples
decide to adopt a brand on their shelves a high distribution is quickly
reached.

b) Manufacturers: leading companies have core competencies that allow
them to operate effectively and efficiently within fast-moving consumer
industries (Hame] and Prohalad 1989). For instance, Procter and
Gamble has expertise in product development, experience in marketing
communications campaigns and economies of scale in communications.
These advantages allow them to gain market share very quickly.

¢) Retail reputation: good supplier reputation makes it much easier for
major manufacturers to get their brands on the shelf. Wagner er al.
(1990), for instance, suggested that the prior sales of a manufacturer’s
product were the best predictor of the adoption of new brand extensions
(see alsc Haines and Silk 1967). In this context, because the new brands
can be expected to be supported by high advertising budgets, retailers
se¢ less risks in adopting them (Heil and Robertson 1991}

Managerial bmplications

a) No middle-cf-the~road market position: in this study, brands with
medium distribution and market share do not stay around there for long
as they might never get larger distribution. PIMS studies have empha-
sized a similar idea: no brands can maintain what is called a middle of
the road position (Buzzel and Gale 1987).

b) Advertising sells brands to the trade, not just to consumers: though
the short-term effects of advertising are still under debate (Leeflang
1992), this article shows that advertising’s effect is at least partly indi-
rect. That is, it increases distribution and increased distribution boosts
sales. So, if one were to reduce advertising, especially at critical levels of
share and distribution negative feedback is likely.

¢) Timung is erucial: top brands seem to jump immediately. There is
room for only so many brands in a market. Being one of the first makes
it easier to obtain distribution (Alpert e al. 1992); later, when other
brands must be displaced, the battle for shelf space is more difficule.

Copyright © 2001. All Rights Reseved.
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Topics for future research

a) Complex system theory and chaos theory have recently atirocted
much attention (Arthur 1990). The nonhnear {convex} curve ohserved
in this paper would ndicate how nonlinear models mught explain why
brands seem 1o disappear suddenly from markers, For instance, a sup-
plicr-induced out-of-stock condition could damage the supplier’s reputa-
tion with the distribution, which then might cause a drop in
distribution and consequently in sales.

b) The stocking rules play an important role in the push and pull model,
However, these rules are compdex 2s they apply to brand extensions and
m-store marketing displays. Future rvesearch is needed to help us berier
understand the adoptien criteria of the trade.

c) Accurate measureinent of reststance to comprise is essential, o better
understand the pull effects of the brands, and that means comprehen-
sive out-of-stock studies. These studies are very expenszive but might be
worth 1t {(Emmelheinz ez 2/ 1990).

d) Finally, this study should be exiended to different markets.

Policy tmplicarions

An implication of this study is thar innovative brands prodoced by
smaller manufacturers might never obtain shelf space. Policy making
should censider this aspect (Verbeke 1992).

Conclusion

In this paper, the nonlinear distribution and market shave curve, as well
as the push and pull model, developed by Farris e «/., has been studied
in an exploratery way in the Dutch detergent marker. The nonlincar
distriburion and market share curve and the push and pull madel have
been obscrved on che aggregate bud not on wse individual brand level]
except for those that were losing market share. It was concluded that
most top brands jump from low distribution o higher distnibiition and
thus to a higher market share. This jumping phenomenon has implica-
tions for marketing mwnagers: timing of product development and
advertising allecation are crucial.
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Appendix: The equations of the Farris et al. (1989) model

1. The preference for the different brands counts to one so every consumer has
only one brand that he prefers,
n
b=
i=1

2. The in-store promotion alters the consumer preference.
n
Y B.p=1
i=1
3. Effective distribution is a function of distribution and the resistance to com-
promise (alpha).
PCVA, =1 - (1 - PCP)™

4. Total market share is a combination of compromised and uncompromised
demand.

som = somy,; + son
5. Uncompromised demand.
SOML,; = B;‘.P,'.PCVA,‘

6. The compromised equation depends on the accepted stocking rule.
a. Store-class-dependent stocking rule:

(15(””1'# :an[ [(IGHP”(I“ PCVM )Cl'rz] [ IE PCV"' _PCVJ—I ] . BIR

S 1-PCV, 3B P

]

b. Store-class-independent stocking rule:

isom,; = P(l—-PCYV, YL
Z,“,[BL 2 L) ¥, B.EPCY, ]

Copyright @ 2001. All Rights Reseved.
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