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Abstract

The current economic environment is supporting private label penetration in

the retail industry. Consumer data shows that in 2008 sales of private label prod-

ucts in EU15 countries increased more than 10% - experts expect this number to

be even larger for 2009. Previous work analyzed channel dynamics in settings with

competing national brands, ignoring private labels. In our model we analyze the non-

cooperative game between a national brand manufacturer and a vertically integrated

private label in a channel with a common retailer. We �nd that the introduction

of a private label in a channel induces price reductions of the national brand. Our

model shows that the price reduction is more pronounced when there is little sub-

stitutability between the products. Finally, the introduction of a private label can

reduce total supply chain pro�ts.

Keywords: Private label, noncooperative game, channel pro�ts

1 Introduction

Private labels(also called store brands, own brands or distributor brands) are products

that are speci�c to a retail chain and cannot be bought at competing retailers. THey

are controlled by the retailer who has exclusive rights on them. They are manufactured

by the retail chain or a third-party manufacturer. This third-party manufacturer can

specialize in private labels or produce both national brands and private labels. Private

labels have been around for more than half a century (Aldi, a German hard discounter

has been selling them since 1948) and originally were associated with low price and poor

quality. By the �rst decade of the 21st century this image has changed completely and

today some retail chains sell private label products that are of equal or superior quality

than well established brands and premium brands (e.g., Tesco's Finest). This leads to

new and more complex competitive dynamics in retail.
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The current economic environment has a detrimental e�ect on the bottom line of re-

tailers - with the exception of discounters [6]. It has induced several retailers to increase

the share of private label products in their stores [7, 8, 9]. This is but the latest develop-

ment in a trend towards an increased share of private label in retail. Reports published by

ACNielsen, GfK and other market researchers indicate that private label brands outpaced

national brands in more than half of the markets measured [10]. Total sales of private

label grocery products in Europe reached $250Bn in 2005 and the growth of private label

sales has outpaced that of national brands (commonly known as "brands"). Due to all

of the above companies producing national brands now see private labels as one of their

most important challenges: "Bur a bigger problem for the global brands is that retailers

are turning over more and more shelf space to their own labels."[5]

Private labels allow retailers to o�er products in market niches not served by national

brands and are a tool to generate shopper loyalty. They o�er the additional bene�t of

very low marketing and sales costs (e.g., no costly advertising campaigns or end-of-aisle

displays), resulting in a lower cost structure and larger pro�t margins. Some private label

products have a higher percentage pro�t margin, while others o�er higher absolute pro�t

margin than national brands to the retailer.

Aware of these and other bene�ts, retailers are increasingly using private labels to gain

leverage in their relationships with national brands.

2 Literature Review

The literature stream most relevant to our paper is that of channel coordination. Jeuland

and Shugan [2] addressing the coordination problem in di�erentiated channels (supply

chains). McGuire and Staelin present a model to analyze Nash equilibria in duopoly

structures, where each manufacturer distributes its goods through a single and exclusive

retailer. They introduce a parameter for substitutability for the two end products into the
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analysis and show that product substitutability does in�uence the equilibrium distribution

structure [3]. Shugan and Jeuland build on the model presented in [3] and present a basic

framework for analyzing competitive pricing behavior in distribution systems [4]. The

authors model two manufacturers that sell through two di�erent outlets. They analyze

several channel con�gurations and present the corresponding equilibria functions (vertical

channel competing with vertical channel; vertical channel competing with manufacturer

Stackelberg, etc.). They develop a set of tools to analyze channels of distribution and

show that vertical systems (or coordinated systems) may be more enduring than other

channel arrangements. Building on [4], Choi presents a model that analyzes the price

dynamics of two competing national brand manufacturers that sell through a common

retailer [1]. He analyzes the dynamics of three di�erent non-cooperative games (retailer

Stackelberg, manufacturer Stackelberg and vertical Nash) both for linear and non-linear

pricing. His �ndings are supported by empirical evidence, with one exception: his model

predicts increasing prices and pro�ts as products become less di�erentiated.

Our model extends the existing literature by introducing a private label manufacturer

that sells through the same retailer as the established national brand manufacturer. Fur-

thermore, we modi�ed the demand functions used in [1] so that the problem of increasing

pro�ts for increasing substitutability is avoided.

3 The Private Label Model

We model a duopoly channel in which each member tries to maximize its own pro�t

without cooperating with any of the other channel members. There are two manufacturers

and each produces exactly one product or brand. The brand can either be a national brand

or a private label. The national brand i is sold at wholesale price wi = ci + mi to the

retailer while private label j is sold at wj = cj, the variable production cost (we assume a

vertically integrated chain for the private label product). The retailer sells both product
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types at prices pi and pj. We assume that there is only one retailer in the market area

and only two manufacturers.

We use the model to study the manufacturer Stackelberg game in a duopoly channel

where a private label and a national brand compete at the retail level. We contrast the

results with the base case scenario (BC) of two national brands competing in the same

retail outlet (for an extensive analysis of the base scenario see [1]).

In the base case manufacturer Stackelberg model we capture the dynamics of product

categories with two strong brands, often the category leaders (e.g., Coca-Cola and Pepsi

Cola in the soda industry). In this game each national brand manufacturer chooses its

wholesale pricing wi based on the retailer's response function and conditioned on the

observed wholesale price of the competitor's national brand. The retailer chooses the

price of each product so that he maximizes total pro�t obtained from selling both types

of products, given their respective wholesale prices. Manufacturers (strong brands) control

the market and know each other's wholesale prices.

We use the following duopoly demand function for the base case:

qi = a− βpi − ε(pi − pj) i, j = 1, 2 i 6= j (3.1)

where qi is the demand for product i (either national brand or private label) at price

pi given the price of the other product is pj. Parameter β > 0 captures price elasticity

of demand and ε > 0 the substitutability between products (small values of ε indicating

little substitutability).

The manufacturer's pro�t function is

ΠMi
= (wi − ci)qi i = 1, 2 (3.2)

where wi is the manufacturer's wholesale price and ci the variable production cost for

product i. The retailer's pro�t function is
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ΠR = (p1 − w1)q1 + (p2 − w2)q2 (3.3)

4 Model Results

The question under consideration is how the presence of a private label will a�ect the

sales of the retailer and those of the competing national brand. We compare our results

to the base case where the retailer sells two competing national brands.

4.1 Base Case: Two brand manufacturers, no private label

By solving the manufacturer Stackelberg game for equations 3.1 to 3.3 we can derive the

pro�t functions for the base case for manufacturers NB1, NB2 and the retailer R:2

Equilibrium pro�t functions of national brand manufacturers i, j, base case (two com-

peting national brands sold in retailer, no private label):

ΠBC
NBi

=
(β + ε)(cjε(β + ε) + a(2β + 3ε)− ci(2β

2 + 4βε + ε2))2

2(2β + ε)2(2β + 3ε)2
(4.1)

Equilibrium pro�t function of retailer in the base case (two competing national brands

sold in retailer, no private label):

ΠBC
R =

(β + ε) (c1ε(β + ε) + a(2β + 3ε)− c2 (2β2 + 4βε + ε2))
2

2(2β + ε)2(2β + 3ε)2
(4.2)

The pro�t functions 4.1 and 4.2 di�er from results in [1] for two reasons: �rst, we allow

for asymmetric production costs ci 6= cj of the two manufacturers while Choi assumes

ci = cj = c. Second, we substituted ε for γ and β + ε for b to avoid increasing prices for

less di�erentiated products. If we set ci = cj and re-substitute γ and b the equilibrium

pro�t functions 4.1 and 4.2 are identical to those of the manufacturer Stackelberg game
2Our results for the base case are identical to those published in [1]
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in [1].

4.2 Private label case: One brand manufacturer, one vertically

integrated private label

Private labels are manufactured by brand manufacturers, private label manufacturers

or by vertically integrated retailers. A brand manufacturer can decide to manufacture

private label because he is being forced by the retailer to do so, in order to improve

his economies of scale, or to avoid his competitor from producing private label. In the

latter case he would be willing to supply the private label at the competitor's cost or at

variable cost, whichever is higher (assuming there's no price dumping). Pure private label

manufacturers (e.g., Cott Corporation, Canada) supply to one or several retailers, each

with his own private label. Finally, a manufacturer can be vertically integrated with the

retailer and produce his private label (one example would be Aldi Nord, Germany [11])

or cooperate in a way that avoids the problem of double marginalization (e.g., Mercadona

in Spain). In both instances it is the purchasing power of the retailer that drives this

cooperation. In what follows, we will assume the latter to be the case. For illustration,

please see (see Figure 1).
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Figure 1: Base Case Model and Private Label Model

In the private label model the one remaining national brand manufacturer NB1 will

have the same pro�t function (3.2) as in the base case. The retailer's pro�t function will

be modi�ed to re�ect the vertical integration of the private label product. We obtain the

modi�ed pro�t functions:

The private label manufacturer's pro�t function becomes irrelevant as the retailer and

the PL manufacturer operate in an integrated channel. The focus is thus on the retailer's

pro�t function in the presence of one national brand and a private label product:

ΠR = (p1 − w1)q1 + (pPL − cPL)qPL (4.3)

Using equations (3.1), (3.2) and (4.3) we solve the manufacturer Stackelberg game

for the channel with a national brand NB1 and a private label being sold through one

retailer. This yields the equilibrium pro�t function for the national brand manufacturer

selling to a retailer who also sells a private label:

ΠPL
NB =

(a + c2ε− c1(β + ε))2

8(β + ε)
(4.4)

The corresponding equilibrium pro�t function for the retailer selling both national

brand and private label is:

ΠPL
R =

1

16β(β + ε)
(a2(5β + 8ε)− 2aβ(c1(β + ε) + c2(4β + 7ε))+

β(−2c1c2ε(β + ε) + c2
1(β + ε)2 + c2

2(4β
2 + 8βε + ε2)))

(4.5)

4.3 Comparing Pro�ts for Base Case and Private Label Case

In the following, we analyze results for the (Stackelberg) equilibrium. We can use equa-

tions (4.1) and (4.2) for the base case and equations (4.4) and (4.5) for the private label

case to calculate channel pro�ts for each product as a function of substitutability ε.

7



In the base case BC channel pro�ts for each branded product consist of the manufac-

turers' pro�ts plus the retailer's pro�t for selling branded products NBBC
1 (Pro�t NBNB

1 )

and NBBC
2 (Pro�t NBNB

2 ). The pro�ts of selling the national brands in the base case are

identical for our example3.

In the private label case PL channel pro�ts for the branded product consist of the

national brand manufacturer's pro�t and the retailer's pro�t from selling the national

brand NBPL
1 . The channel pro�t generated by the private label PLPL is captured by the

retailer (we assumed vertical integration for the private label). The private case PL yields

two di�erent pro�t curves: the channel pro�t from selling the national brand decreases

as substitutability ε increases while the channel pro�t of the private label increases as ε

increases.

Substituting one of two competing national brands by a private label results in a

reduced channel pro�t for the remaining national brand, while the new private label

generates increased channel pro�ts for the retailer. The results are summarized in Figure

2.

Figure 2: Channel Pro�ts for base case (NBBC
1 and NBBC

1 )and private label case (NBPL
1

and PLPL)
3For this and the following graphs we use parameter values based on Choi [1] with a = 50, β = 3,

c1 = c2 = 0 and 0 ≤ ε ≤ 100

8



We now compare the pro�ts appropriated by the manufacturer in the base case BC

and the private label case PL. In the former we have two brands (NB1 and NB2) of

the same category being sold through the same retail store. Equilibrium prices for both

brands are identical and assuming identical production costs, so are the pro�ts for the

manufacturers. In the private label case only one of the brands remains (NB1), while the

other is replaced by the private label. For the special case of c1 = c2 = c we �nd that the

di�erence is always positive:

ΠBC
Manufactuer1 − ΠPL

Manufactuer1 =
ε(a− cβ)2(4β + 3ε)

8(β + ε)(2β + ε)2
(4.6)

Thus, the manufacturer realizes higher pro�ts in the base case than in the private label

case. We illustrate these results in Figure 3 (we use the same parameters as for Figure 2).

Figure 3: Pro�ts for brand manufacturer in base case and private label case

We now compare the pro�ts appropriated by the retailer in the base case BC and the

private label case PL. For the special case of c1 = c2 = c we �nd that the di�erence is

always negative, i.e., the retailer realizes higher pro�ts in the private label case than in

the base case.
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ΠBC
Retailer − ΠPL

Retailer = −(a− cβ)2(12β2 + 28βε + 13ε2)

16(β + ε)(2β + ε)2
(4.7)

Thus, while the manufacturer's pro�ts will be reduced by the introduction of the

private label, the pro�ts of the retailer will increase. We illustrate these results in Figure

4 (we use the same parameters as for Figure 2).

Figure 4: Pro�t for retailer in base case and private label case

Finally, we compare total channel pro�ts of the base case BC and the private label

case PL as a function of substitutability ε. For the case c1 = c2 = c we can identify the

point in which total channel pro�t for the base case BC and the private label case PL

are identical:

ε∗ = 2(1 +
√

2)β (4.8)

This implies that in product categories with higher price elasticity β there will be a

wider range of product substitutability for which total channel pro�t will be higher for

the private label case that the base case.

We illustrate these results in Figure 5): below ε∗ total channel pro�t in the private
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label case is larger than the base case - while above ε∗ the relationship is reversed (we use

the same parameters as for Figure 2).

Figure 5: Total Channel Pro�ts for base case and private label case

These results indicate that the retailer has a very strong incentive to introduce a

private label into a product category with high price elasticity (where only national brands

compete): not only will he realize margins that without the private label would go to the

manufacturers, but he will also bene�t from a higher total channel pro�t! Our results

have been supported by empirical data and anecdotal evidence during several interviews

with executives of FMCG manufacturers as well as retailers.

5 Conclusions

Our model's results coincide with empirical evidence: the introduction of a private label

product into a product category forces the incumbent national brand to a strategic price

reduction, due to the price elasticity and cross-elasticities of the demand curves. This

reduces the rents realized by the national brand.

The rate of price reduction of the national brand will be more pronounced when there

is little substitution between the national brand and private label product (i.e., a small
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ε). As product substitutability ε increases, the national brand manufacturer will lower

his wholesale prices at a decreasing rate and �nally reach the variable production cost for

large ε.

A surprising result of our model is the intersection point of channel pro�ts: for values

of product substitutability below ε∗ the private label case (one national brand and one

private label being sold through the same retailer) will generate higher total pro�ts than

base case (channel with two national brands being sold through the same retailer). When

product substitutability ε reaches ε∗ this result is reversed and the pro�t for the base case

will be higher than that for the private label case.

Our results indicate that the retailer has a very strong incentive to introduce a pri-

vate label into a product category with high price elasticity (where only national brands

compete): not only will he realize margins that without the private label would go to the

manufacturers, but he will also bene�t from a higher total channel pro�t!

While our model adds to the growing literature of private label products in retailing it

su�ers from two signi�cant constraints: �rst, it does not take into account competition at

the retail level. In future work we will explore this problem by adding a second retailer.

Second, we use a linear demand function.

We would like to acknowledge the support of the international logistics research center

(CIIL) of IESE Business School, University of Navarra.
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