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1 Introduction

Chain-stores are becoming an increasingly sigmifiéarm of retailing across
UK high-streets. Many markets are now dominatedHmin-store retailers including
food supermarkets, clothes stores, restaurantsbansl In the UK retail sector
multiple retailers increased their market sharenfraround 23% in 1950 to 65% by
1995 and casual observation suggests that this figasecontinued to rise. Various
empirical studies suggest that this has a negaffect on smaller independent
retailers. There is therefore widespread concerpairiicular due to the effects on
product choice and the impact on local econories.

Deregulation of the opticians’ industry in the niil80s brought about many
significant changes, particularly the removal otrietions on advertising and the
possibility of entry by unregistered suppliér§ince deregulation, there has been
rapid entry and growth of chain-store retailers,owtave rapidly increased their
market share from 46% to 75% from 1985 to T991d since then have continued to
grow in importance. However, these chain-stores alsmpete with independent
retailers at a local level, at least in terms ofhstaner search behaviour. Also, the
infrequency of purchases means consumers typicilbose between one of the
chain-stores or the independent retailers locatgkirwthe local market. This is in
contrast to other retail markets such as the sugreh industry, where consumers
typically visit smaller convenience stores as veasll‘one-stop’ shops. These features
mean the opticians’ industry is ideal for studythg effect chain-stores have on local
market competition. For clarity, henceforth; outletll be used to refer to an
individual optician premise, chain-store to a chaif outlets under common
ownership and chain-stores for several chains dfetsu In Section 3 a precise
definition to distinguish between chain-stores amtependents in the UK opticians’
market will be given.

This paper investigates competition and the natmd extent of
product differentiation between chain-stores andependent retailers within local
retail markets, using evidence on the relationdtgpwveen the number of outlets

present in a local market and market size in thedgicians’ industry. The approach

! Burt and Sparks (2003).

% See for example; Daunfeldt et al (2005), New Ewoios Foundation (2005) and House of Commons,
All-Party Small Shops Group (2006).

% See Davies et al (2004) Ch 2 for a discussioh@frmpact of deregulation on competition.

* Figures from Fulop and Warren (1993).



taken in this paper draws on two separate buteelatreams of literature. First,

following the tradition of Bresnahan and Reiss (B&R991) inferences are drawn
about competitive conduct by examining the sizenafket needed to support a given
number of outlets. Recent literature has examimed determinants of entry more
explicitly. Toivanen and Waterson (2005) for exaeyptudy the entry patterns of
McDonalds and Burger King in the UK hamburger marléne presence of a rival

store is found to provide information on markeesand thus make entry more likely.
Also, some evidence of product differentiation bexw firms is found.

Based on the B&R approach Dinlersoz (2004) modelapetition in local
markets between chain-stores and independentemstailsing a model of vertical
product differentiation, in which the independeetarlers are assumed to provide a
higher quality product. His model predicts how thenber of independent and chain-
store retailers in a local market changes as thé&ehaize increases. The predictions
of the model are supported by evidence from th&@aian retail alcoholic beverage
industry. In this industry the assumption that peledent retailers produce a higher
quality product (and therefore charge a highereg)ris made as it is argued that they
are niche firms selling more specialised products.

Morton and Podolny (2002) suggest sellers’ utifitgximization behaviour as
an alternative explanation for independent retsifgpducing a higher quality product.
Utility maximization behaviour is shown to preveamiofit maximizing firms from
entering niche, high quality segments of the mankéh empirical evidence from the
Californian wine industry. However, in other induess it appears that chain-stores
charge higher prices than competing independeatleet. Loertscher and Schneider
(2005) provide evidence on prices for bus ticketd a cup of coffee as examples
where a chain-store retailer charges a higher docea seemingly homogeneous
product. The explanation given is that chain-stéweated in numerous local markets,
can charge higher prices to exploit the searchsdased by consumers who visit an
unfamiliar local market but know the chain-storgisice from other markets.
Importantly, the chain-store is assumed to setdantical price in all local markets,
this strategic decision is the focus of the secosldted stream of literature.

This literature focuses on the strategies chairestadopt when competing in
local markets. In particular the question of whettigain-stores set prices according
to local market conditions or set an identical ovadi price for all retail outlets owned.

In a series of recent theoretical papers Dobsonaevgon (2005a 2005b) model this



strategic decision faced by chain-stores to shaatv timder certain circumstances it
can be profitable for a chain-store to set a natigmice. In contrast Montgomery
(1997) suggests that a pricing strategy tailoredlomal market conditions can
significantly increase a firm’s profit; however gtidanger of a strategy of this kind is
that it can affect a chain-store’s overall imageidEnce suggests that a significant
number of important retail chain-stores adopt matigricing, for example, over half
of the UK'’s leading supermarkets set prices natigraand the competition authorities
have expressed concern over the use of local gristrategies.In the UK retail
opticians’ market national pricing strategies ateed by the large retail chains. The
Dinlersoz approach will therefore be modified tac@mt for chain-store national
pricing strategies. In addition, extending the oral pricing model to allow for
heterogeneity between chain-stores means that iealpavidence of vertical product
differentiation can be examined. Another importdifference from the Dinlersoz
paper is that this dataset, in addition to marketere chain-stores are present,
includes local markets where only independent lextaiare present. This allows
important comparisons between markets with andawitiehain-stores to be made.

Section 2 combines the vertical product differentiation miodesed by
Dinlersoz with a national chain-store pricing stgt. ThenSection 3describes the
dataset collected on the UK retail opticians’ marked Section 4presents the
econometric results. I8ection Sthe analysis is extended to allow for heterogeseou
chain-stores and examine the extent of productemfitiation. Section 6further
extends the analysis, firstly by considering theedrinants of the number of chain-
stores present in a market and then comparing risawkéh and without chain-stores,
finally Section 7concludes.

2 A model of retail competition

A vertical product differentiation model is usedsed on that described in
Dinlersoz (2004) The next section will outline the assumptions #rehSection 2.2
explains the predictions from the Dinlersoz modeten, Section 2.3adapts the
Dinlersoz model to allow for chain-store nationaicmg strategies. The differing

predictions from the model will then be tested amogplly.

® Competition Commission (2000).
® The assumptions dection 2.1and the results dbection 2.2only differ from Dinlersoz (2004) in
terms of the notation used.



2.1 Assumptions

There are two types of firms; chain-storesil{scriptC ) producing a low
quality product, and a competitive fringe of indegent retailers subscriptl )
producing a higher quality product. Each local nearkcontains S consumers,

consumers have heterogeneous tastes for qualiyaniarginal utility from one unit
of quality equal ta wherea is uniformly distributed over an intenfa,a] with
a>0andad —a =1. In addition the market is assumed to be fullyesed; i.e. all

consumers buy one unit of the product from onehef independent or chain-store
retailers. For a consumer of typethe utility derived from a product of qualiy

and pricepis given by:

ab-p if a@-p=0
u(p&;a)= (1)
0 otherwise

The independent retailers are assumed to prodgo®a of exogenously determined
quality 8, and all chain-stores produce a good of quafity(the assumption of

homogeneity between chain-stores well be relaxe8eiction %, again exogenously

determined and with, >§6.. The utility level of the consumer (denoted cby)

indifferent between the product offered by the nk&tores and the independent stores

can then be defined:
a*=(p, = pc) /(6 -6;) (2)
Without loss of generality, the quality differertia normalised so th& -6, = .1

From (2) the local market demand functions for theependent retailers and the

chain-stores can be derived:
D,(p,,pc)=S(ﬁ—p| +pc) (3)

Dc(pc'p|)=8(p|_pc _C_Y) (4)



Fixed costs are denoted faand variable costs as The independent retailers have a

total cost function(C,) defined as:

C =f +C|Q|2 (5)

This implies a U-shaped average cost function fer independent retailers. The

chain-stores are assumed to have a total costidmn@E.) with increasing returns to

scalé given by:

Ce(0) = fo+ Ce (6)

Both the number of chain-store outlets and independutlets are determined by the
free entry equilibrium. The independent retailergach local market, as price-takers
in a perfectly competitive setting, compete thecg@rdown to the level where it is

equal to marginal costs at the minimum efficier@lsMES):

g*=(f/¢)" (7)

p*=2(f6)" (8)

Because the independent retailers produce an oatguset a price which is invariant
to market size, the number of independent retailers local market depends only
upon the total demand for the independents’ prodiitis depends upon the
proportion of the market served by chain-stores @mdially, as will now be shown
in Sections 2.2and 2.3, differs according to the pricing strategies addpby chain-

stores.

" The results, as explained in Dinlersoz (2004) Bgdo not require this specific cost function.
However the minimum efficient scale for the chatiores must be sufficiently greater than that fa th
independent retailers, as this enables the charessto expand output as the market size increases.



2.2 Local pricing by chain-stores

Dinlersoz assumes that all chain-stores, produaipgoduct of equal quality,
competea la Cournottaking the price set by the independent retagergiven. The

output of each chain-store is found t§:be
qc* = fCI/ZSl/Z (9)

The total chain-store outp®.*) is therefore:

Q" =Nc* of (10)

Where N * is the equilibrium number of chain-store outletsilocal market. As the
market is assumed to be fully covered, the indepenigtailers total outpuiQ,*) can

be expressed as:

Q*=S-N* ¢ (11)
The equilibrium number of independent outlél *) is given by:

N*=Q*/ g* (12)
Substituting if forg, * from (7),Q, * from (11) andq, * from (9):
N*=(S-(N* €783 ) § p*” (13)

Dinlersoz solves foN. given by the Cournot free entry equilibrium takipg* as

given by (8), substituting foN.™ into (13) and rearranging gives

N =(f/6) 2 ((@+ ¢ -2(¢ £)7) s+ §2 97 (14)

8 See Dinlersoz pg 217.
° See Dinlersoz (2004) pg 217.



Equation (14 shows that the number of independent outletseam®s less than
proportionately with an increase in the market sikes is because as the market size
increases chain-store entry occurs, which leada fall in the chain-store price.
Therefore, the number of chain-stores increases tleasn proportionately with an
increase in market size, this is the B&R resultcdesd earlier. However, the fall in
the chain-store price also affects the independet#tilers’ share of the market.
Crucially, some consumers will switch from the ipdadents’ high quality product to
the chain-stores’ lower quality product. Consedlyerthe number of independent
outlets increases less than proportionately witlinarease in the market size. As the
number of chain-stores entering the local markettinooes to increase, additional
chain-store entry has less of an effect on pricd #rerefore fewer additional
consumers switch from independent retailers torchtores. Therefore, as shown in
Figure 1, as the market size increases further the numbeidependent outlets can

increase almost proportionately with an increashénmarket size.

Figure 1: The number of independent retailers undein-store local pricing

N,

-------- Slope:1

= Dinlersoz:
Chain-
stores
local
pricing

Dinlersoz finds evidence of this relationship betwethe number of independent

outlets and market size in the Californian retkibholic beverage industry.



2.3 National pricing by chain-stores

Dinlersoz assumes chain-store costs exhibit inorgagturns to scale, chain-
stores produce a lower quality product than inddpats and chain-stores set prices
locally. The first two of these assumptions appwafit the UK opticians’ market
relatively well, but the final one does not. Casabservation suggests chain-stores
tend to employ a larger number of opticians, primgdevidence of a higher minimum
efficient scale even at the individual store levehe assumption that independent
retailers supply a higher quality service couldusgified in terms of a more personal
service, with consumers benefiting from repeateteraction with the same
ophthalmic practitioner. In fact, one of the comseof opponents of deregulation was
a reduction in service qualify However, a crucial assumption in the Dinlersozieto
is that in each local market chain-stores compdte Cournot This implies the price
will vary according to the number of chain-storegsesgnt in the market (determined
by the market size). However, as discussed abbeemiain retail opticians’ chain-
stores in the UK adopt national pricing strategidss section considers the effect of
altering the Dinlersoz model for chain-store nagiggricing strategie’s.

Suppose now that the chain-stores all set an exogin determined price

P..: Which is invariant to the market siz&). The national price can be assumed to

be exogenous as it will be determined by factora a@tional level, where factors
affecting an individual local market make up onlgraall part. The demand for the

independent firm’s product therefore becomes:
DI (p| 1 pc) = S(C_Y— p, + pnat) (15)
In addition, the output and price of an independstote remain unchanged as the

number of independent outlets adjusts to ensutehbaoutput of an individual outlet

remains equal to MES as in (7). It is thereforesgme to solve for the free entry

equilibrium number of independent outIeNK):

DI/NI*(pI _C|-q|)_f| =0 (16)

19 See for example Fulop and Warren (1993) pp. 262-64
1 Empirical evidence on the nature and extent oflpeb differentiation will be considered $ection 6



Substituting in foD, from (15), p, from (8) andy, from (7):

S@ - P, + Po) N, (200 )2 =y (e, )2 e, )~ 1, =0 (17)
Simplifying and rearranging:

N, =S@-p, + P f)"/ f, (18)

Equation 18shows that number of independent outlets increaisagate proportional
to the increase in market size, as showfrigure 2 Because both chain-stores and
independent firms now set a price that is invariarthe market size, the proportion of
consumers preferring chain-stores to independetdtewand vice versa is fixed for all

market sizes.

Figure 2: The number of independent retailers und&in-store national pricing

N |

= Chain-
stores
national
pricing

Comparing the results under national and localiqgideads to two propositions,
which will be tested below. Comparing (14) and (18)



PROPOSITION 1:

* If chain-stores use local pricing: the number oflapendent outlets will
increase less than proportionately with an incraasmarket size but at an
increasing rate.

» If chain-stores use national pricing: the numberinofependent outlets will

increase proportionately with an increase in maskat, for all sizes of market.

Comparing (13) and (18) implies:
PROPOSITION 2:

» With chain-store local pricing, the number of indedent outlets is inversely

related to the number of chain-stores presentardbal market

» If chain-stores use national pricing: the numberirafependent outlets is

unaffected by the number of chain-stores presetiitdriocal market.

Propositions land 2 will now be tested on the dataset, describedSattion 3,
collected on the UK retail opticians market.

10



3 Data and descriptive statistics

The dataset was obtained by downloading the namdspastcodes of all
opticians’ outlets in England and Wales from thédiren Yellow Pages director.

Table 1shows the number of outlets owned by the largedii+store firms.

Table 1: The largest multi-store opticians in Engleand Wales

Chain Number of outlets
Specsavers 412
Dolland and Aitchison 338
Boots 271
Vision Express 169
Scrivens 105
Optical Express 104
Rayner 97
Batemans 54
Leightons 41
Others 4633
6224

As can be seen, there is a clear natural bredkeisize distribution, with the top four
owning more than 150 stores. Here after, thesevdlube referred to as chain-stores

and all remaining outlets as independents:

Definition: Chain-store —an opticians’ store owned by Specsavers (SS), bakand

Aitchison (DA), Boots (BO) or Vision Express (VE).

Of course, this definition of a ‘chain-store’ isnsewhat arbitrary, but there are a
number of reasons for differentiating these fowmfrsmaller, multi-store firms?
First, as shown irfTable 2.1all four have a national presence, with storeslin

regions, with similar rankings in all regions.

12\www.yell.com
13 The main econometric results were also re-estidnatth the definition of a chain-store widened, see

footnote 19

11



Table 2.1: The proportion of the total number cichstore outlets in a region owned
by each chain-store

Region | Number| Number | % % % %
LAD chain- | Specsaverg Dolland | Boots Vision
markets | stores and Express

Aitchison

North- | 23 49 41 24 18 16

East

North- |43 140 36 28 21 15

West

South- | 67 215 31 28 27 14

East

South- |44 129 41 24 21 14

West

East 46 129 33 19 33 14

East 40 88 34 30 22 15

Mid

West 33 131 28 36 19 17

Mid

London | 33 166 28 40 19 13

Yorks 21 95 39 24 22 15

& Hum

Wales |22 48 60 17 17 6

On the other hand, as can be seen fiiable 2.2 with the possible exception of

Optical Express the other, main multi-store firnosnet have a national presence.

12



Table 2.2: The distribution of selected firm’s fatamber of outlets by region

North- North- South- South- East East West London Yorks Wales

East West East West Mid Mid &
Hum

Scrivens |0 3 16 19 16 25 0 12 0
Optical 4 16 13 9 11 10 20 12 1
Express

Rayner 3 10 7 1 16 15 0 20 25
Batemans| O 0 59 41 0 0 0 0 0
Leightons| 0 0 76 12 0 0 10 0 0

The Optical Express chain, established in 1991 ghawn rapidly, and if it continues
to expand as rapidly will soon join the group of imahain-store retailers.
Interestingly, Optical Express adopts a local pgcstrategy.

Second, the four chain-stores, in addition to beireylargest chains are also
the firms in the market with a significant brandmeand prominence as a high street
retailer. Advertising figures suggest the dominanté¢hese four chain-stores, as in
2001 they together accounted for 75% of the UK nma@uia advertising expenditure
on opticians and eye clini¢8. In addition, all prices set by both SpecsaversBoots
are national prices. Dolland and Aitchison and &fisExpress also set the prices for
frames and sight tests nationalfyBased on this definition, chain-stores therefore
make up 19% of the total, of just over 6200 outiethe dataset.

Table 3describes the number of opticians for all 372 Ldwathority Districts
(LAD) in England and Wales, witN inds.used to refer to the number of independent
outlets.! LADs tend to be centred on town/cities and theefepresent a reasonable
approximation of the area in which consumer sebattaviour takes place, as well as

a unit of observation for which data is readily itatale.

14 Keynote (2002).

5 There are some small differences in the pricdsrdes between markets, and franchisee stores have
some autonomy over prices. However, the pricescaat still be considered to be predominantly
nationally determined.

13



Table 3: The number of opticians’ outlets by LADrke&

Mean Std Dev Min Max
Total 16.73 13.82 1 161
Chain- 1.90 1.31 0 4
stores
Chain-store| 3.20 2.40 0 21
outlets
N inds. 13.53 12.17 1 140
SS 1.11 0.81 0 5
DA 0.91 1.04 0 9
BO 0.73 0.71 0 4
VE 0.45 0.55 0 3

A ‘typical’ LAD market contains 17 opticians’ oute 3 chain-store outlets and 14
independent outlets. However, clearly many marketgain more and there are 42
markets in which there are no chain-stores. Intadiall chain-stores have multiple
outlets in one or more LADFigure 3 shows the frequency distribution for the total
number of opticians in a market. Clearly the dmttion is skewed to the right, with

74% of markets containing less than 20 outlets.

Figure 3: The number of opticians’ outlets in anD_Aarket
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Finally, Figure 4shows the relationship between the total numbeptitians’ outlets
present and the population of the market. As welev@xpect, there is clearly a
positive relationship between this definition of mket size and the number of
opticians located in the market.

Figure 4: The number of opticians’ outlets by LA@pplation
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4 Econometric results

In this sectiorPropositions land2 will be tested against the dagection 4.1
outlines the econometric specification used and 8extion 4.2resents the results.
4.1 Econometric specification and explanatory varibales

The general econometric specification used is:

logN. =a + Slog(Population)+d C+¢@ C*log( Population+ y( X+& (19)

Where the subscript refersto an LAD market N, is the number of independent
outlets, C, is a continuous variable for the number of chaores.

L og(Population)is the natural logarithm of the LAD population axdis a vector of
demand and cost control variables as describ@alote 4.1below. The error terme,

is assumed to be independent across LAD marketsniddel will be estimated using

15



OLS and the log-linear specification means that éeémated coefficients can be
interpreted as the proportional change Nn given a change in the explanatory
variable.

The use of LAD districts to define the market aléoive data on the number of
outlets to be matched with census demographic oretiading importantly population
as a measure of market size and other variabléx#imthen be used to control for
cost and other possible demand differentials betwearkets.Table 4.1provides
definitions for the demographic variables that vi# used andable 4.2provides

descriptive statistics for these variables.

Table 4.1: Description of Demographic variables

Variable Description

Population LAD population (hnumber of people)
Density Number of people per hectare

Age Mean age of LAD population (years)
Wage Mean weekly wage of LAD populatign

excluding overtime (£)

11%

Inc support % of LAD population claiming incom
support

All variables are for 2001, Source: Census 20@&kcept wage data for 2005, Source:
Annual Survey of Hours and Earnings 2805

Table 4.2: Descriptive Statistics for Demograplaciables

Mean Std Dev Min Max
Population 13906.23| 91781.6 7185 977087
Density 13.47 19.73 0.23 131.92
Age 39.29 2.30 31.75( 46.89
Wage 412.45 103.04 2374 125118
Inc support 0.061 0.024 0.019 0.150

Density allows for the possibility that more denselopulated areas may attract

additional opticians’ outlets, perhaps as theyasctentre for retail activity and thus

18 \www . statistics.gov.uk/census2001/
1 http://www.statistics.gov.uk/downloads/theme laBAGHE 2005/2005 res_la.pdf

16



attract customers from outside the LAD. The indusiof age, controls for the
likelihood that the demand for opticians’ servideshigher, and typically more
complex sight problems exist amongst older peoplee wage variable has two
possible interpretations; firstly it could refldoins’ cost differences between markets
or it could reflect higher demand due to a moré&uefit population. Income support
claimants are entitled to an NHS voucher, whichvigies the recipient with a free
sight test and discounted spectacles or contasesent is therefore plausible that
demand could be higher in LADs with more incomepsurp claimants and for this
reason is included as an additional explanatoryakile. The inclusion of these
explanatory variables will also provide importantidence in support of the

assumptions made in the vertical differentiatiordeio

4.2 Testing the relationship between the number ahdependent retailers and
market size

In order to tesPropositions 1 and ;2the relationship between the number of
independents and market size and the effect afitinger of chain-stores, the sample
will be restricted to those markets where one orentbiain-store is present

8 The dataset used for the regressions reportddlife Sare all 330 markets in which one or more
chain-store is present, with the exception of tlity 6f London LAD. This was omitted from all the

econometric results as it is principally a busingssa with a very low population but a comparaivel

large number of opticians’ outlets.

17



Table 5: The relationship between the number oépeeshdent outlets and market size
and the effect of the number of chain-stores

1) (2
OoLS OoLS
Dep var:| Log (N inds.) Log (N inds.)
Exp vars:
Constant -19.520 *** -17.263 ***
(2.009) (2.344)
Log (Population) 1.079 *** 0.949 ***
(0.048) (0.116)
Log (Age) 1.938 *** 1.761 ***
(0.408) (0.413)
Log (Wage) 0.495 *** 0.483 ***
(0.126) (0.127)
Log (Inc support) 0.283 *** 0.262 ***
(0.068) (0.069)
N Chain-stores -0.710 *
(0.420)
N Chain-stores 0.058
* Log (Population) (0.036)
N 329 329
Adj Rsq 0.705 0.709

*** Significantly different from 0 at 1% level *Significantly different from 0 at 5% level
* Significantly different from 0 at 10% level Standard errors in parenthesis

The equation is tested in two forms; with and withthe inclusion of the number of
chain-stores present and the interaction wab(Population)as explanatory variables.
In both cases, it is not possible to reject the mygbothesis that the coefficient éog

(Population)is equal to one:

18



RESULT 1
* In markets where one or more chain-store is pregbat number of
independent outlets increases proportionately aitincrease in market size.

This is consistent with chain-store national pricgirategies (seroposition 13°.

In addition markets with an older population alssvdén more independent outlets,
suggesting demand is higher in these markets. Th&ar of independent outlets is
also increasing in both the average wage of the [pApulation and the proportion of
income support claimants; this will be discussedmare detail at the end of this
sectior’.

Finally in relation toProposition 2 with the inclusion of the number of chain-
stores present and the interaction witig (Population)as explanatory variables, the
number of chain-stores has a negative effect amgakly significant. In addition, the
results from F-tests of joint significance showtttieese extra explanatory variables,
included in regression (2) are jointly significaattthe 5% level. Additional results,
not reported here, instead include the number ainestore outlets as the explanatory
variable, however neither variable was individuatyjointly significant. Overall, the
results therefore provide some evidence that thmbewn of chain-stores rather than
the number of chain-store outlets affects the nunalbéndependent outlets and this

will be examined further i®ection 5.

5 Heterogeneous chain-stores

The theory described irSection 2assumes that all chain-stores supply

identical quality. This assumption is now relaxed.

5.1 A model of retail competition with national pricing but heterogeneous chain-
stores

The following analysis can easily be generalisedht case where there are

any number of chain-stores; however, as an illtisttaconsider the following

Y This result is robust to various sensitivity testgcluding Scrivens, Optical Express and Rayner
outlets from the definition of independent retaileexcluding the largest 10% or 25% of markets, or
excluding all London LADs.

2 og (Density)was also included but was insignificant.

19



example where there are only two chain-stores, téeiioand2. AssumeChain-store

1 produces a higher quality product tH@hain-store 2.e?*;

HC:L > HCZ (20)

In order forChain-store 20 be active it must therefore be the case that:

Peinat > Peznar (21)
There are potentially three different types of lovarket:

Type i) Markets withChain-store 1 and Bresent.

Type ii} Markets with onlyChain-store Ipresent.

Type iii). Markets with onlyChain-store Zoresent.

Consider first of alllype i)markets with bottChain-store land2 present. As before,

we can consider the consumer with a marginal vgiigss to pay for quality such that
he is indifferent between two different types ofbjy of retailer. However, as there
are now three different product quality levels lgeoffered in the market there are
now two types of indifferent consumers. First defithe consumer indifferent
between the products offered by the two chain-stasehaving a marginal willingness

to pay for quality of levet,,, where:

a129c1 ~ Pcinat = alﬂC 2~ Pconat (22)

and therefore;

a,, = ( Pcnat ~ pCZnat) /(em_ ch) (23)

Therefore, assuming as before that the marketwayal covered, consumers with a
marginal willingness to pay for quality in the ram<a <a,, buy from the low

guality chain-storeChain-store 2 Proceeding in a similar fashion we can then denot

2L Allowing for these different, exogenously deterednquality levels relaxes the earlier assumption
thatHI - HC =1 however, under the assumption of national pritirigis unimportant.
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marginal willingness to pay for quality of the canger indifferent between the high
quality chain-storeChain-store land the independent outlet(s) producing an even

higher quality product as, , where:

ay =(P ~ R (6 — ) (24)

Clearly for markets oType i)to exist*

a, >a, (25)
Therefore, consumers wittn, <a <& buy from one of the independent outlets and
consumers witha,, <a <a, buy fromChain-store 1

We can now consider markets where only one of W@ ¢hain-stores is
located, first of all consider markets ©fpe ii) where onlyChain-store 1lcompetes
with the independent retailers. This means that onk indifferent consumer needs to
be considered; the consumer indifferent betw€éain-store land the independent
retailers however, this consumer has already bedéinedl for Type i) markets and

therefore for this consumer;

a=a, (26)

Because the market is assumed to be fully cove@musumers who would prefer to
buy fromChain-store Aas shown iType i)markets) instead buy fro@hain-store 1
in Type ii)markets a€hain-store 4s not present.

The final type of markets to consider are thosw/ich only the low quality
chain-store Chain-store 2 and independent retailers are presenfliype iii) markets.
Denote the marginal willingness to pay for qualdy a consumer indifferent between

Chain-store 2 and an independent retailer,aswhere:

Ay =(P = Rona) (6 — ) (27)

2If a,, =da,, then consumers in the market either buy from ¢ve duality chain-storeGhain-store
2) or from an independent retail&hain-store lhas no demand.

21



The Appendixproves that:

a12 < a2l < a]l (28)

The intuition is that whefhain-store lis not present in a local market, assuming that
the market remains fully covered, the consumers Wwwald have preferre€hain-
store 1 have a choice betwee@hain-store 2and the independent retailers. A
proportion of those consumers will prefer the highguality product of the
independent retailers whilst others with a lowellimgness to pay for quality will
prefer to buy fronChain-store 2

The implication of this result is that the numbéirmlependent firms present
in the market will depend on whether or r@hain-store 1(the high quality chain-
store) is a competitor in the local marketClhain-store lis present the number of
independent firms is lower than if oni@hain-store 2is present. Formally; the

independent retailers demand can be expressed as:

D, =S(@ -a) (29)
where:

a, in Type ) and type )i marke

a= (30)
a, in Type ii) markets

Therefore as before the number of independenteetas given by:

D, /N, (p, -¢,.q,)-f, =0 (31)

Substituting in foD, , simplifying and rearranging gives:

N, /S=(@-a)c, f,)"2/f, (32)
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Proposition 3follows from the result shown in (32):

PROPOSITION 3:

For a given market sizé\, * is higher inType iii) markets i.e. those whef@hain-

store 2(the lower quality chain-store) is the only chatnre present compared to
Type i)andii) markets i.e. markets whef@hain-store 1(the higher quality chain-

store) is present.

More generally the number of independent retailsrsletermined by the highest
guality chain-store present in the local markete Bimple case with only two chain-

stores can be illustrated diagrammatically:

Figure 5: The number of independent retailers undeain-store national pricing
with heterogeneous quality chain-stores

N, Only Chain-
store 2present
(Type iii))

Chain-store 1
present (with
or without

chain-store 2
(Type i) &ii))

5.2 Econometric results

Potentially, the evidence from the previous secttbat the number of chain-
stores affects the number of independents’ outtstn, be explained by chain-store
heterogeneity. As the number of chain-stores irs@®athis increases the probability

that a higher quality chain-store is present in tharket. In order to allow for
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heterogeneous chain-stores and Brsiposition 3 a series of new dummy variables
will be added to the basic specification use&action 4; Table 4 (1)These dummy
variables capture the presence of each chain-stdredually and therefore the effect
of this chain-store can be compared to the alte@tathe presence of one or more of
the other chain-storeS. Separate regressions were then estimated incluttiag
presence of each chain-store in turn. The resafisrted inTable 6 (1)are for the
only one of these four regressions in which theedddummy variables were
individually significant; the inclusion of dummy wables for a Boots outlet. In
addition, Table 6 (2)reports the results from including separate dunvagables

capturing the presence of each of the four chairest

% A more detailed approach could be used:; includirasingle regression the additional effect ofreac

chain-store in turn and redefining the dummy vdeatio consider all the possible rankings according
to quality. However, the dataset does not includeugh variability in different chain-store presence
between markets.
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Table 6: The effect of the number and identityhafirc-stores on the number of

independent opticians’ outlets in a local market

(1) OLS (2) OLS
Depvar: | Log (N inds.) Log (N inds.)
EXxp vars:
Constant -18.088 *** -16.400 ***
(2.156) (2.642)
Log (Population) 0.968 *** 0.901 ***
(0.081) (0.159)
Log (Age) 1.863 *** 1.723 ***
(0.409) (0.417)
Log (Wage) 0.517 *** 0.492 ***
(0.127) (0.129)
Log (Inc support) 0.284 *** 0.291 ***
(0.069) (0.069)
Boots -1.957 *
[222] (1.036)
Boots * Log (Population) 0.166 *
(0.089)
Dum SS -0.701
[302] (1.606)
Dum DA -1.407
[227] (1.274)
Dum BO -2.397 *
[222] (1.255)
Dum VE 1.502
[159] (1.326)
Dum SS * Log (Population) 0.045
(0.138)
Dum DA * Log (Population) 0.109
(0.109)
Dum BO* Log (Population) 0.205 *
(0.108)
Dum VE * Log (Population) -0.124
(0.113)
N 329 329
Adj Rsq 0.707 0.713

*** Significantly different from 0 at 1% level *Significantly different from 0 at 5% level
* Significantly different from 0 at 10% level Standard errors in parenthesis

[...] frequency dummy variable =1
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The results fromTable 6 (1) suggest that the presence of a Boots outlet has a
additional effect on the number of independenteatsittompared to one of the other
chain-stores. However, an F-test suggests thaBtws dummy variable and the
interaction withlog (Population)are not jointly significant. A similar Boots effeist
observed inTable 6 (2),however, now an F-test suggests that all four chtire

dummy variables and the interaction terms arelysignificant at the 5% level.

RESULT 2:

* There is weak evidence to suggest that the presdrec®oots’ outlet reduces
the number of independent outlets in the markehpared to markets with no

Boots’ outlet, but where one or more of the otHeic-stores are preseit.

In the context of the vertical differentiation madiée implication ofResult 2is that
Boots produces a higher quality product than theertchain-stores. Additional
evidence of this quality difference is suggestethm earlier tableTable 2.1,where
Boots is particularly prominent in the South-Eastl dhe East. If the regions are
ranked according to average regional wage, thetie ttve exception of London are
the two highest. In addition, Boots arguably besefiiom a long established brand
name in other related retail segments includingotiealth-care products and this
may distinguish Boots from the other opticians’iokstores.

This potential quality differential between chaitores provides one
explanation for the earlier result, suggesting that number of chain-stores outlets
affects the number of independent outlets. Howealégrnative explanations for this
result are firstly, the possibility that despite tinse of national pricing strategies local
competition could remain important. It is highlyapkible that some form of non-price
competition, such as service quality, increasesrtbee chain-stores are present in the
local market. This could for example take the fafrhiring extra staff or making a
higher sales effort. This would therefore imply ttl@agiven chain-store differs in
guality between markets. Alternatively, local prdmns or advertising could be more
intense in markets where more chain-stores areepteSecondly, some form of

horizontal product differentiation such as locataetisions within markets may also

4 Calculations (not reported), using the resultsrffbable 6 (1),show that the estimated number of
independent outlets is lower in the presence ofoat®8 chain-store compared to markets with only
other chain-stores up to a relatively large masiat.
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be important. It could be that an increase in tbhmlper of chain-store outlets in a
market affects the location decisions of independettiets, for example forces them

to locate further from a city centre and theref@@uces their share of the market.

6 Extensions

The empirical analysis is now extended it two w&ection 6.1considers the
determinants of the number of chain-stores in allowarket andection 6.Zompares
the number of independents in markets with andowitichain-stores.

6.1 The number of chain-stores in a local market

So far all of the analysis has focused on the detemts of the number of
independent opticians’ outlets in a market. In casttto the Dinlersoz model, where
both the number of chain-stores and the numbenddpendents in a local market are
determined by the free entry equilibrium, the mouelSection 2.2with national
pricing makes no predictions on the number of clséomes present in a local market.
As the chain-store price is set at a national lesath chain-store’s decision on entry
into a local market has to be considered in theexarof its effect on the national
price. Thus whilst the national price can be com®d as exogenous within a local
market, it is clearly endogenous as far as entosams are concerned. However,
further evidence on the nature and extent of prodifierentiation can be obtained by
examining the determinants of the number of chtanes and chain-store outlets in a
local market. Due to the nature of the dependeriai this is done by using ordered
probit analysisTable 7 (1)reports the results with the number of chain-staeshe
dependant variable (ranging from 0 to 4 and bouratet) andTable 7 (2)with the
number of chain-store outlets as the dependanahlari(ranging from 0 to 21 and

unbounded).
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Table 7: The determinants of the number of chainestand chain-store outlets
present in a local market

(1) (2)
Ordered Probit Ordered Probit
Dep vail N chain-stores N chain-store outlets
Exp vars:
Log (Population) 1.216 *** 1.628 ***
(0.155) (0.147)
Log (Age) -1.491 -1.424
(1.319) (1.251)
Log (Density) 0.227 *** 0.158 **
(0.067) (0.062)
Log (Wage) -1.172 *** -0.449
(0.392) (0.367)
Log (Inc support) -0.706 *** -0.441 **
(0.218) (0.206)
N 371 371
LogL -495.975 -670.045

*** Sjgnificantly different from 0 at 1% level *Significantly different from 0 at 5% level
* Significantly different from 0 at 10% level Standard errors in parenthesis

As we would expect, both the number of chain-stames the number of chain-store
outlets are increasing in LAD population. In additithe effect of age is negative but
insignificant; therefore comparisons with the earliesults suggest that independent
opticians appeal to an older customer than charesopticians. In addition the
results suggest that both the number of chain-giotiets and chain-stores are higher
in more densely populated markets and the numbechafn-stores is higher in
markets with a lower average wage. If the effec tdwer average wage is compared

to the results iMable 5
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RESULT 3:
* The number of independent outlets in a marketgbdm in markets where the
average wage is higher.
» The number of chain-stores in a market is highenamkets where the average
wage is lower.
Thus, supporting the assumption in the verticaldpod differentiation model, that

independent opticians produce a higher quality pcothan chain-storés

As shown inTables 5the number of independent outlets increases in the
proportion of income support claimants. In contrést results iMable 7suggest that
the number of chain-stores and chain-store outletsines as the proportion of
income support claimants rises, importantly hawiogtrolled for the average wage.
This suggests that the increased demand createiticb]NHS voucher scheme in
markets with a large proportion of income suppdaincants, benefits independent

rather than chain-stores retailers.

6.2 A comparison of markets with and without chainstores

The preceding analysis has shown that the numbend&pendent outlets
increases proportionately with an increase in ntaglae, for markets in which one or
more chain-store is present. However, as the dasdse contains markets where no
chain-stores are present, this provides a usefulpeoator to compare the impact of
chain-store presencé&able 8shows the effect one or more chain-stores havénen t
number of independent opticians’ outlets in a locerket. Table 8(2)includes a
dummy variabledum chain which is equal to one for the markets where an@are

chain-stores are present, and in addition is intedawithlog (Population)

% Importantly, this assumes that wage differencasiden markets capture demand rather than cost
differences.
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Table 8: The effect of chain-stores on the numberdependent opticians’ outlets in
a local market

1) (2)
OoLS OoLS
Dep var: | Log (N inds.) Log (N inds.)
Exp vars:
Constant -18.927 *** -15.443 ***
(2.068) (2.672)
Log (Population) 1.067 *** 0.751 ***
(0.048) (0.161)
Log (Age) 1.773 *** 1.805 ***
(0.456) (0.455)
Log (Density) -0.010 -0.007
(0.022) (0.022)
Log (Wage) 0.521 *** 0.495 ***
(0.134) (0.134)
Log (Inc support) 0.282 *** 0.257 ***
(0.074) (0.075)
Dum chain -3.792 **
[329] (1.862)
Dum chain* Log (Population) 0.340 **
(0.166)
N 371 371
Adj Rsq 0.694 0.696

*** Significantly different from 0 at 1% level *Significantly different from 0 at 5% level
* Significantly different from 0 at 10% level Standard errors in parenthesis
[...] frequency dummy variable =1

For regression (1) ifable (8) a one tailed-test at the 5% level is unable jiectehe
null hypothesis that the coefficient tog (Population)is equal to one as opposed to
the alternative hypothesis that it is less than &oe regression (2), in markets where
chain-stores are present the proportionate increagee number of independent
outlets as market size increases, is given by thm ef the coefficients orog
(Population)anddum chain * log (Population)A one tailed t-test at the 5% level
does not reject the hypothesis that these two icgaits are jointly equal to one.

These results therefore, provide additional evidesupportingResult 1ln contrast, a
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one tailed t-test at the 5% level can now rejeethiipothesis that the coefficient on
log (Population)is equal to one. In addition, an F-test shows diiat chairanddum

chain * log (populationjre jointly significant at the 10% level.

RESULT 4:

* In markets with no chain-stores; the number of pahelent outlets increases

less than proportionately with an increase in miaskes®.

In contrast toResult 1ltherefore, in markets where no chain-stores areepte
competition takes place between the independeaileet in the manner outlined by
B&R. Interestingly, this result suggests that tleune of competition between the

independent opticians depends on whether a chaiia-&t present.

7 Conclusion

This paper has presented a theoretical model riditisg that the relationship
between the number of independent outlets and maike will differ depending on
whether chain-stores adopt local or national pgatrategies. Testing the theoretical
predictions on a dataset from the UK retail optisiamarket the results are, in most
respects, consistent with a model of vertical pobdiifferentiation in which chain-
stores adopt national pricing strategies. From lecyperspective the results suggest
that chain-store national pricing strategies castgmt independent retailers from the
intense competition that could arise under localipyg between chain-stores in large
markets where several chain-stores interact. Thésefore provides evidence to
justify policymakers concern over chain-store Iquating strategies, see for example
Competition Commission (2000).

Independent retailers were found to be more freguemarkets with higher
average wages and in contrast more chain-storeeaed in markets with lower
average wages. This supports the assumption, nradéei vertical model, that
independent retailers produce a higher quality pcodhan chain-stores. In addition
the dataset allows comparisons between marketsamidhwithout chain-stores to be

% This result continues to hold if Scrivens, OptiEajpress and Rayner outlets are excluded from the
definition of independent retailers.
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made. Chain-store presence in a local market has bkeown to have a significant
effect on the relationship between the number dérendent outlets and market size.
In addition there is some weak evidence of hetereig amongst chain-stores, more
specifically there is some evidence that Bootsdpiat is of a higher quality than the
other chain-stores. One explanation for this ispibiential importance of Boots’ long
established brand name from other product markete results provide some
evidence, inconsistently with the theory, that tiuenber of chain-stores present also
affects the number of independent retailers. Soossiple explanations have already
been discussed and these merit further investigatio
Possible extensions to the paper would therefarieidie; first of all allowing

chain-stores to make endogenous quality choicesinfamnesting implication is that
this would allow for the endogenous escalationutkscosts as described by Sutton
(1991) and thus provides an addition constrainthenincrease in outlets present in a
market as the market size increases. An importaastgpn then becomes whether a
chain-store’s quality is nationally determined aaries to reflect local market
competition. It would be interesting to conduct empirical investigation into the
significance of non-price competition across logerkets in particular looking for
the possibility of differences between a given okgtore’s outlets. In addition, the
fact that the most recent of the main chain-stayesnter the market; Optical Express,
is the only one of the five chain-stores to useaall pricing strategy could also be an
interesting area for further study. More generatlyyould be interesting to consider
the determinants of chain-store entry under nati@sacompared to local pricing
strategies. Finally, the empirical analysis in thaper has been restricted to cross-
sectional analysis, however the availability ofeéhseries data would allow entry and
location decisions to be examined and for examipéeldng-term impact of chain-
store entry on independent retailers could be thy&t®d. Information on the timing
of entry would allow the use of empirical methodsikar to those used in Toivanen
and Waterson (2005). Chain-store entry could thennvestigated in an industry

where there are a significant number of both inddpat and chain-store retailers.
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Appendix

In Type i) markets, consumers with a marginal willingnesgpa&y for quality such
that:

asasa, (33)

Weakly preferChain-store 1to an independent retailer (i.e. either preféhsin-store

1 or is indifferent between the two).

Consumers with a marginal willingness to pay foalgy such that:
asas<a, (34)

Weakly prefeiChain-store 2o Chain-store 1

Combining (33) and (34) and given that, <a, (seeFootnote 22 therefore means
that consumers with:
asas<a, (35)

PreferChain-store 2o an independent retailer.

Therefore a consumer witlh < a < a,, in Type ii)markets where onlZhain-store 2

and independent retailers are present must pféf@in-store 2to the independent

retailers. i.e;
Gy, <y (36)

Similarly in Type i)markets, consumers with a marginal willingnessayp for quality

such that:
a,<asa (37)

Weakly prefer an independent retailebain-store 1

Consumers with a marginal willingness to pay foalgy such that:
a,<asa (38)

Weakly preferChain-store 1to Chain-store 2

(37) and (38) together, and given that< a, , means that consumers with:

a,sasa (39)
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Prefer chain-store an independent retaileChain-store 2

Therefore a consumer wittn, <a <a in Type ii)markets where onlZhain-store 2

and independent retailers are present must prefendependent retailer tGhain-

store 2i.e.;

a2| < a]J (40)
Combining (36) and (40) gives:

012 < a2l < a:ll (41)
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