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Motivation

There is interest in how retailers make decisions over their
product offering.

We study retailers’ pricing and advertising of their store brands:
brands over which the retailer takes strategic decisions.

In contrast to the manufacturer of a national brand, a retailer
profits from the sales of both the store and national brand.

A retailer’s incentives to advertise its store brand depend
crucially on how advertising affects demand:

I rivalrous effect of advertising acts to steal market share

I global effect increases valuation of all products



Contributions

We provide a theoretical model that is consistent with, and can
explain, empirical patterns of store brand penetration.

Our model is informed by stylized facts about store brands.

The existing literature:

I has observed that variation in store brand penetration
coincides with variation in advertising patterns,

I but does not say why advertising varies across product
categories.

We set out a simple model in which decisions over pricing and
advertising are endogenised and depend on primitive
characteristics of the market.



Data

1. Purchase data: from the Kantar Worldpanel in 2011, which
record purchases of all fast-moving consumer goods made by a
representative sample of British households.

We select a sample of the 60 largest categories and 11 biggest
retailers, which constitute more than 70% total expenditure.

2. Advertising data: from AC Nielsen in 2011, which records all
monthly advertising expenditure by brand.

We match the advertising data with the Kantar data at the
brand level for the sample of the 60 largest categories.



Stylized Facts about Store Brand Penetration

1. It varies over product categories but not over time.
Over time By category

2. It does not appear to be related to the dominance of the
largest national brand.

NB dominance

3. It varies considerably across the type of retailer.
By retailer format

4. It is correlated with who (the retailer or national brand
manufacturer) advertises in the product category.

Advertising across categories Advertising across retailers



A Model of Store Brand Penetration

We model manufacturers’ and retailer(s)’ profit-maximising
decisions over advertising and prices.

Advertising, prices and store brand penetration are determined
in equilibrium as a function of primitives of the model.

Two factors affect retailers’ decisions over store brands:

1. Upstream competition

I wholesale prices determined in equilibrium

I bargaining power of retailer versus manufacturer

2. Downstream competition

I price discrimination

We simplify the model to focus on these mechanisms.



Players

Hotelling framework: two brands positioned at opposite ends of
the unit interval [0, 1].

Each brand is produced by a different manufacturer at no fixed
cost and constant marginal cost, ci, for i = 1, 2.

Store brand (SB): i = 1, retailer chooses advertising

National brand (NB): i = 2, manufacturer chooses advertising

The retailer offers both brands; we abstract from the decision to
introduce a store brand.

There are an arbitrary number of local monopolist retailers; all
sell the same national brand.



Consumers

Assume there is a mass of consumers uniformly distributed in
the unit interval, distinguished by their taste characteristic, x.

Utility of a consumer with characteristic x of buying brand i:

Ui(x) = Vi − pri − t|x− (i− 1)|

where Vi is valuation:

Vi = vi + rai + g(ai + a−i)

Parameters Variables

r := rivalrous effect of advertising pri := retail price of brand i
g := global effect of advertising ai := advertising of brand i
vi := innate preference for i
t := perceived differences
n := number of retailers Assumptions



Timing

The game is played in three stages:

1. NB manufacturer and retailer simultaneously set levels of
advertising effort, a1, a2 ≥ 0, which costs a2i

2. Once advertising efforts are known, manufacturers
simultaneously set wholesale prices for their own brand,
pwi , for i ∈ {1, 2}

3. Retailers set retail prices for both brands, pri , for i ∈ {1, 2}

Timing is common in literature and reflects the fact that brand
image is built up over a long period.

Payoffs SPE Bargaining Power



Comparative Statics

Innate valuations and costs of the two brands:

I increases in v1, c2, decreases in v2, c1 ⇒ higher xSB

Size of the retailer:

I increases in 1/n ⇒ higher xSB

Effects of advertising parameters:

I increases in g ⇒ higher xSB

I increases in r ⇒ lower xSB, as long as s and g not too large



Predictions

Prediction 1: Store brand penetration, xSB, is
decreasing in r, the rivalrous effect of advertising, when
the values of parameters g (global effect of advertising)
and s (store size) are not too large.

Prediction 2: Store brand penetration, xSB, is increasing in s,
the size of the retailer.

Prediction 3: Store brand penetration, xSB, is increasing in v1,
the innate valuation of the store brand, and c2, the cost of the
national brand, and decreasing in v2, the innate valuation of the
national brand, and c1, the cost of the store brand.



Store Brand Penetration Decreasing in Rivalrous Effect

The challenge with investigating this prediction is that we do
not observe the parameters r and g.

One approach would be to estimate these parameters using a
structural approach

... but this is infeasible given the number of categories.

Instead, we use the equilibrium conditions from the model, and
further restrictions on the parameters to derive a proxy for
rivalrous effect.



Proxy for the Rivalrous Effect of Advertising
Using the equilibrium conditions from the model, the retail
price differential for a category, k, is:

r̃k =
pr1k − pr2k
a1k − a2k

=
vr1k − vr2k
a1k − a2k

+
5

6
rk

If consumers do not have substantially lower innate preferences
for the store brand compared to the national brand (and the
cost of producing the store brand is not substantially cheaper),
then r̃j is increasing in rj . Examples Evidence

We estimate (j = category, k = retailer):

xjk = h(r̃k) + ujk.

We are interested in the sign of the slope of h(r̃j).

Empirical details



Store brand penetration and rivalrousness

Other specifications



Interpretation of Results

Given that we observe a negative empirical relationship between
r̃k and xjk, what does this mean?

As long as the innnate valuations, v1k and v2k, are sufficiently
close, then variation in r̃k must be due to the “true” effect, rk,
changing in the same direction.

Therefore, if we observe a negative relationship between r̃k, and
store brand penetration, xjk, then this is at least driven in part
by changes in the true rivalrous effect, rk.



Correlation between rk, gk and tk

The rivalrous effect of advertising (rk) may be correlated with
either the global effect (gk) or product differentiation (tk):

I If rk is negatively correlated with either tk or gk, we will
overestimate the magnitude of the effect of rk on xjk.

I If rk is positively correlated with either tk or gk, we will
underestimate the magnitude of the effect of rk on xjk.

However, in both cases, while we may mis-estimate the
magnitude of the effect, we can conclude that at least part of
the observed negative relationship between xjk and r̃k is due to
variation in rk.



Summary

Store brand penetration varies considerably across product
categories; this is correlated with advertising activity.

The existing literature has highlighted this, but less attention
has been paid to why advertising varies across categories.

We develop a simple model that provides an explanation for
why retailers may want to advertise their store brands in some
categories but less in others:

I It incorporates features (price discrimination, upstream
competition) the literature has highlighted as important.

Empirical evidence is consistent with the theoretical prediction
that store brand penetration is lower in categories that are
characterised by more rivalrous advertising effects.



APPENDIX



Store Brand Penetration Over Time
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Store Brand Penetration Across Categories
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Store Brand Penetration and NB Dominance
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Store Brand Penetration across Retailers

Market share Share of sales within store:
of grocery market Standard SB Budget SB Branded

Mid-range large supermarkets

Tesco 26.2 41.9 4.1 54.1
Sainsbury 15.8 44.6 4.1 51.4
Asda 15.1 41.2 4.4 54.4
Morrisons 12.0 42.2 2.9 54.9

Mid-range small supermarkets

Co-op 6.0 41.5 1.2 57.3
Spar 0.2 29.5 0.1 70.4
Budgen 0.2 25.1 0.0 74.9

High-value supermarkets

Waitrose 4.8 55.1 0.0 44.9
Marks + Spencers 3.4 98.5 0.0 1.5

Discount supermarkets

Aldi 2.1 1.4 88.1 10.5
Lidl 2.4 4.7 70.7 24.6

Back



Store Brand Penetration and Advertising
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Advertising across retailers

Advertising expenditure Percentage on:
(£ million) Ranges Products

Mid-range large supermarkets

Tesco 76.21 75.18 24.82
Sainsbury 43.33 76.87 23.13
Asda 63.15 81.98 18.02
Morrisons 50.54 66.36 33.64

Mid-range small supermarkets

Co-op 19.74 73.18 26.82
Spar 1.08 99.98 0.02
Budgen 0.91 100.00 0.00

High-value supermarkets

Waitrose 21.05 69.83 30.17
Marks + Spencers 20.99 75.66 24.34

Discount supermarkets

Aldi 21.82 65.38 34.62
Lidl 23.99 99.65 0.35

Back



Restrictions on parameter range

We study the parameter range for which:

1. the market is fully covered in equilibrium

2. neither brand captures the entire market

3. profit functions are concave in advertising

Back



Payoffs

Each retailer has a total mass of consumers, s > 0, while the
national brand manufacturer simultaneously sells to all outlets.

Let xSB denote the value of x such that U1(x) = U2(x) i.e. the
degree of store brand penetration.

Retailer’s profit:

ΠR = s[(pr1 − pw1 )xSB + (pr2 − pw2 )(1− xSB)]− a21

Manufacturer’s profits:

ΠM1 = s(pw1 − c1)xSB and ΠM2 = (pw2 − c2)(1− xSB)− a22

Back



Bargaining power of SB manufacturer and retailer

1. Retailer and SB manufacturer are not vertically integrated
[referred to as (no VI)].

SB manufacturer has “full bargaining power”, in the sense that
it competes only with the manufacturer of a differentiated NB.

2. Retailer and SB manufacturer are vertically integrated
[referred to as (VI)].

Retailer has “full bargaining power”, in the sense that it can
replace the SB manufacturer from one of many competitors.

In this case the retailer and SB manufacturer maximise their
joint profit, a consequence of which pw1 = c1.

Back



Subgame Perfect Equilibrium

We use backward induction to obtain the unique subgame
perfect equilibrium:

1. Optimal retail prices given wholesale prices and advertising

2. Optimal wholesale prices given advertising

3. Optimal advertising levels that maximise profits

We solve for the variables (a1, a2, p
w
1 , pw2 , pr1, p

r
2, xSB) as

functions of the parameters (r, g, s, t, v1, v2, c1, c2).

For example, store brand penetration, xSB, is:

xSB =
6 [(v2 − c2)− (v1 − c1)− 6t]− r[r(s− 2) + 3gs]

r2(s + 2)− 72t

Back



Similar Costs and Innate Valuations?

Examples of categories: milk, crisps, biscuits, bread etc.

Evidence of common costs of store and national brands in the
same category:

I Dubois et al (2014): estimate costs for crisps products

I Griffith et al (2010): estimate costs for butter products

Evidence of common “innate valuations” i.e. how does the
consumer value the brand in the absence of advertising?

I store and national brands are often very similar in terms of
packaging, taste etc.

I allows for horizontal, but not vertical differentiation

Back



Examples of Store and National Brands

National Brand:

Standard Store Brand:

Budget Store Brand:

Back



Empirical Proxy for r

In the model, we normalised the size of the market to 1.

In practice, there are differences in the size of categories.

We use data from the four large mid-range supermarkets to
construct:

r̃jk =

(
p1jk

p1jk + p2jk
−

pr2jk
pr1jk + pr2jk

)/(
a1j
Ajk
− a2jk

Ajk

)

Take the median across j to get a proxy, r̃j for each category.

Back



Store Brand Penetration and Rivalrousness
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