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Abstract of Dissertation Presented to the Graduate School
of the University of Florida in Partial Fulfillment of the

Requirements for the Degree of Doctor of Philosophy

FRANCHISING AND IMPERFECT INFORMATION: THREE ESSAYS

By

Torsten Schmidt

May 1990

Chairman: Edward Zabel
Major Department: Economics

This thesis explores three issues surrounding the nature of

franchising: independent operation of outlets, revenue sharing between

franchisee and franchisor, and the existence of store chains.

In seeking to explain independent operation as well as revenue

sharing, the first essay investigates the role of demand uncertainty and

risk aversion in the optimal franchise contract. Under some conditions,

the trademark owner profitably leases out the right to serve the market

in order to share risk with the franchisee, whereby risk sharing is

accomplished by revenue sharing. The analysis does not require that the

franchisee be less risk averse than the franchisor, nor that the

franchisor determine output. A model with linear demand, normally

distributed demand uncertainty, and constant absolute risk aversion

permits derivation of the optimal revenue royalty in explicit form.

Revenue sharing is also endogenous once it is recognized that

franchisees of one chain are competing with one another for borderline

vi



customers in a spatial market. As shown in the second essay, this

motivates the franchisor to impose a revenue royalty which curtails the

benefits to franchisees from lowering price and makes each of them

charge the monopoly price in equilibrium, which is what the franchisor

desires. A linear Bertrand model reveals how the optimal revenue

royalty and market area depend on marginal cost, transportation cost,

and demand.

The third essay focuses on the rewards to the formation of store

chains in the presence of imperfectly informed consumers. Consumers

search for an experience good. Initially they do not know any seller's

product quality. But they can distinguish chain stores from others, and

they know that once they determine product quality for one chain

establishment, this knowledge can be applied toward future purchases

because one chain has outlets in many locations and all supply the same

quality product, unlike nonchain establishments. The difference in

learning benefits implies that consumers, even when initially

uninformed, are willing to pay a price premium for products made

available by store chains.

vii



CHAPTER I

FRANCHISING IN ECONOMICS: AN INTRODUCTION

1. Introduction

Franchising as a method of conducting business has gained

widespread popularity in the past decades. Franchised establishments

such as restaurants, automobile dealerships, clothing retailers, muffler

shops, and beauty salons now pervade everyday life. In 1986, there were

462,000 franchise chain establishments in the United States, with total

sales of $569 billion (see Tables 1-1 and 1-3). Retail franchise sales

amounted to $503 billion, representing 34.6% of all retail sales. This

share of franchise retail sales among all retail sales was up from 28.9%

in 1969.

In order to illustrate the extent of franchising, Table 1-1 lists

total franchise sales since 1969 in current dollars. The ratio of

franchise sales to GNP gives an indication of the aggregate significance

of franchising. For example, franchise sales amounting to 13.4% of GNP

m 1986 reveals that approximately the same percentage of all income

earned in the U.S. economy that year was earned in sectors that depend

on franchising at some stage of the production and distribution

process

.

x If franchising occurred in successive vertical sta P e<=
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Table 1-2 shows the predominance of automobile and truck

dealerships in franchising. They alone accounted for almost one half of

all franchise sales in 1986. This is why Table 1-1 also lists franchise

retail sales divided by all retail sales, with automobile and truck

dealerships excluded. 2 Without automobile and truck dealers, the

relative importance of franchising rose from 14.6% in 1969 to 17.0% in

1985. Thus all indexes of the relative importance of franchising show a

slowly rising trend over the past twenty years, with noteworthy

variation between years

.

The U.S. Department of Commerce classifies franchise chains into

two basic types: Product and Trade Name (PTN) franchising and Business

Format (BF) franchising. In BF franchising the franchisor contributes

actively to all aspects of the business, including quality control, a

marketing plan, and continuing assistance to the franchisee. On the

other hand, PTN franchising strictly covers the product or service,

including the trademark, but it leaves greater freedom to the franchisee

as to the actual management of the business. As Table 1-3 shows, total

sales in PTN franchising greatly exceed those in BF franchising. From

1972 to 1986, sales of PTN franchise chains nearly quadrupled, but the

corresponding sales figure for BF franchise chains increased by a factor

of six over the same time period, so that the dominance of PTN

Franchising over BF franchising has been diminishing. Over the same

period, the number of PTN franchise chain establishments decreased by

almost one half, whereas the number of BF franchises virtually doubled.

Sales by automobile and truck dealerships
denominator and the numerator.

are excluded in both the
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As the table also illustrates, the average establishment in BF

Franchising is smaller when measured by average sales ($497,000 per

establishment in 1986) than the representative establishment in PTN

Franchising ($2,769,000 per establishment in 1986).

Table 1-2 gives a cross-sectional view of franchising in 1986.

Retailing, which clearly predominates in overall sales with $503

billion, comprises automobile and truck dealers, automotive products and

services and gasoline service stations. In addition, it includes

restaurants, convenience stores, other food stores, and the general

category of other non-food retailing. The second category, Leisure and

Travel Business with sales of $20 billion, covers hotels, motels, and

campgrounds as well as recreation, entertainment, and travel. Thirdly,

there are Business and Personal Services which include all rental

services and business aids and services along with a number of other

subcategories. Sales in that category amounted to $27 billion in 1986.

The last category comprises only Soft Drink Bottlers. Their sales were

$20 billion in 1986, and they present a special case among franchise

chains since they usually do not sell to consumers directly. 3

2.1 Defini tions of Franchising

Despite its practical importance the nature of franchising is not

ell understood. Nor is it easily defined as a comparison shows.

According to the U.S. Bureau of the Census (1986, p. 763),

Franchising is a form of marketing or distribution in whicha parent company customarily grants an individual or a

3Soft drink bottlers
machines

.

may sell to consumers through vending
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company the right, or privilege, to do business in a
prescribed manner over a certain period of time in a
specified place.

The definition of the U.S. Bureau of the Census strictly

interpreted may not include all forms of franchising. For example,

bottling plants which are listed as a separate category of franchising

in the U.S. Commerce Department's publication Franchising in the Fcnnn^

involve not just the marketing or distribution of a product but

manufacturing as well.

Caves and Murphy (1976, p. 572), prefer to focus on the franchise

contract

:

We define a franchise agreement as one lasting for a
definite or indefinite period of time in which the owner ofa protected trademark grants to another person or firm forsome consideration, the right to operate under this
trademark for the purpose of producing or distributing aproduct or service. Its central features are the rental ofan intangible proprietary asset and the operation of a
decentralized production or distribution process.

Caves and Murphy exclude company-owned establishments from

consideration, while the U.S. Department of Commerce does not by saying

that a parent company "customarily- grants a right in franchising. On

the other hand. Caves and Murphy give content to the term "parent

company" by referring to the "owner of a protected trademark- and a

"proprietary asset.”* Franchising occurs almost entirely in chains

Murphy
The

Lee
a

(1982
he

o “a™?
1

'T
0”8

’
S °m<! ° f the" referenced by Caves andurpny. Lee (1982, p. 220), for example, defines franchising for his

Is Sefineras'Tvertical
3115

^
antitrUSt iSSU6S: franchise agreement

wholesale

£rpd

ricV^-

y tne rranchisee
. This is too restrictive because major
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which remains unrecognized in the first definition5
, whereas Caves and

Murphy address this feature by referring to a "decentralized production

or distribution process." 6

Characteristi cs of Franchise Chains

Franchise chains in general are the object of inquiry in this

thesis. There are five primary attributes of franchise chains which,

for the purpose of analysis, I adopt as stylized facts.

First, franchise chains are by definition multi-unit

organizations . Table 1-5 shows the size distribution of franchise

chains in terms of the number of establishments. In 1986, there were 56

franchisors with more than 1,000 establishments, representing 2.6% of

all franchisors, and accounting for 47.6% of all franchise sales. 7 At

the other extreme, the same table lists 739 franchisors with 10 or fewer

establishments. Even though these make up 34.0% of all franchisors,

sales in that category amount to just 0.9% of total franchise sales.

The average franchise chain comprised more than 140 units, and almost

franchise sectors such as restaurant franchising
definition. 6 are excluded from his

If

i

The U.S. Department of Commerce s
customarily" grants a right. This may
s more than one establishment that can

ays that the parent company
be understood to mean that there
either be franchised or not.

athleti°
r

evert
P
s

le

’TSnePt
r,

1°n U fCanchIsl "E concession stands for

on this tvoe
P
!!

C"enC 0f '
:°“crce d“= net Provide data

sss&f'Zsr*- - - *•
P= f?om

Note that this table excludes
gasoline service stations and soft

automobile and truck dealers
drink bottlers.
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84% of all sales and 83% of all establishments represent chains with 150

units or more.

There are multi-unit organizations other than franchise chains.

Supermarkets and department stores fall into this category, and their

combined sales easily rival those of all franchise chains. For example,

combined sales of food stores and department stores were $416.9 billion

in 1985, whereas franchise sales amounted to $543 that same year. 8 In

retail trade, multi-unit establishments accounted for 53.2% of sales in

1982, which was up from 30.1% in 1954. Also in 1982, franchise retail

trade made up 31.1% of all retail trade, so that a little less than 60%

of all retail trade conducted through multi-unit establishments

represented franchise retail trade, with the remaining 40% of sales

covering chains which are not franchised. Franchise chains are a subset

of all multi-unit organizations, and they are identified by independent

ownership of a significant proportion of their establishments.

Secondly, the product and the establishments of one franchise

chain are remarkably homogenous . Some degree of homogeneity is part of

what identifies a multi-unit organization, especially when it is not

common ownership that ties its parts together. In franchising, however,

homogeneity appears to exceed that which can be understood on the simple

basis that the franchisor supplies wholesale merchandise or sells a

management concept. Rather, it seems that resources are purposely spent

Stated 1 q«7
Ur
*Z°l

th
f-

CenSUS> ^^ti cal Abstract of the TTni

SI—
food retailing).

1986 f convenience stores and other
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on creating and maintaining constant product quality with a high degree

of precision and equal appearance of the outlets. 9 The product supplied

by the outlets of one chain is then completely undifferentiated except

Thirdly, franchise chains are largely non- integrated Most

establishments of franchise chains are franchisee -owned rather than

company owned (vertically integrated). Table 1-2 shows the relative

importance of franchisee -owned outlets in terms of sales in 1986. This

ranges from as low as 16% among soft drink bottlers and 40% for

convenience stores to 91% in the laundry and drycleaning business and

100% in automobile and truck retailing. About 81% of all franchise

chain establishments were independently owned in 1986, accounting for

85% of total sales. Table 1-4 contains a time series on the fraction of

franchise sales through franchisee -owned establishments since 1969. The

overall percentage seems to be procyclical, but the corresponding figure

with automobile and truck dealerships excluded shows no recognizable

Franchisor and franchisee maintain a close relationship through

by location.

pattern.

their agreement, yet they are separate firms. The dealing between

franchisor and franchisee represents neither pure market transactions

nor pure non-market exchange. 10
Franchising can be viewed as a hybrid

esser degree in automobile and truck
.observation suggests that in most
lising, the franchisor regards it as

any individual character in the way

10This distinction was analyzed by Coase (1937).
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form of vertical integration, clearly distinct from either extreme. The

relation between franchisor and franchisee is similar to that between

landlord and sharecropper 11
,
but apart from sharecropping the type of

vertical integration under franchising appears to be unique.

Fourthly, the payment schedule in the franchise agreement usually

requires that the franchisee pay a fixed fee to the franchisor, along

with some percentage of sales revenue which I call the revenue royalty.

Revenue sharing between legally independent firms is an unusual form of

payment for services. In fast food franchising, for example, the

revenue royalty averages 7.1%, ranging from as low as 3.5% to 16% with a

standard deviation of 1.9%. 12 About a third of the total revenue

royalty is collected in form of an advertising royalty which averages

2.4% in fast food franchising and varies from 0% to 6% for the different

franchisors. Thus a significant portion of the value of services

supplied by the franchisor may consist of advertising.

Fifthly, the initial franchise contract is a long-term agreement-

written out for a number of years, often not less than ten. Out of the

group of 1580 franchisors who issued new agreements in 1986, 34.1%

required a contract lasting for twenty years or longer and 81.7% wrote

aeu.Il
1

; srrr
in EBtreprenei^;

1

^
6

,

8

wV Issue
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franchise agreements that would last for at least ten years. 13 But the

actual business relationship between franchisor and franchisee may last

much longer. In 1986, 93% of all franchise agreements which would have

expired that year were renewed. And proportionately few agreements are

terminated prematurely: in 1986 there were 7,361 early terminations.

Since in that same year there were 373,623 franchisee -owned

establishments, the rate of termination is quite small. 14

s Franchising in Economic Theory

Perhaps the simplest view one can take of the operation of the

franchised market is that the franchisor owns a trademark which entitles

him to serve a market as a monopolist. Alternatively, the franchisor

can lease out the right to serve that market. In the latter case, the

franchisee performs in a fashion similar to the trademark owner in the

absence of franchising: he chooses price or output to maximize profit

within that market. Let r(q) be total revenue and c(q) total cost.

Then the franchisor would seek to maximize profit, requiring that

(1) r '(qR ) - c ' (qR ) = 0.

13These figures are computed from table 28 in U.S. Department of

^
0mn,erCe

- g^nchising in the Economy 198A-1Q«« (Washington DC USGovernment Printing Office, 1988), p. 52.
& -U.S.

fi

fr
jT

hi
f
6eS °perate more than one establishment so that theigures cannot be directly compared.
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at the profit maximizing output qR .

15 If in the case of franchising the

franchisor imposes a revenue royalty t on the franchisee along with a

fixed fee f, the franchisee's objective is to choose output so that

(2) (l-t)r' (q) - c' (q) =0.

Since output qR maximizes total profit, thus maximizing the total profit

that can be withdrawn from the franchise, the franchisor must induce the

franchisee to sell that same output by choosing the appropriate revenue

royalty. Comparison of (1) and (2) shows that this will be the case

only at a royalty rate of zero.

Thus my simple characterization of the franchised market presents

two serious problems. First, the franchisor extracts profit from the

franchisee through a fixed fee only. This is not what franchisors do in

the real world. If the franchisor could determine franchisee output

directly, any positive or negative revenue royalty would be acceptable,

but then the model would still fail to explain a positive revenue

royalty and the associated fee. Secondly, when the franchisor imposes

the optimal revenue royalty of zero, the franchisor is only as well off

as he would be if he were to serve the market directly. With the

franchisor indifferent, the model does not give a reason for

franchising. The same applies when the franchisor can control

franchisee output.

15n

franchiser
SUbSCriPt * ^ t0 den° te variables relating to the
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Suppose that the franchisee can operate the market at lower cost

than the trademark owner. For example, if production is random and

involves an unobservable input representing effort, then the franchisor

cannot effectively elicit such effort from a salaried manager. But a

franchisee who is the residual claimant for most of the marginal profit

with respect to effort will be highly motivated to supply effort 16
, thus

leading to lower production costs c E (q) instead of cR (q) . Dropping the

assumption of equal costs in favor of lower cost operation by the

franchisee would answer the question of non- integration since the profit

maximum in the market is now greater under optimal franchising. The

trademark owner franchises because this increases his profit. The next

subsection surveys explanations that have been given for lower costs

under non- integration. The following two subsections discuss reasons

for two other characteristics of franchising: revenue sharing and the

existence of chains. Chains are viewed as combining two of the features

of franchising outlined in section 3: multiplicity of stores and

homogeneous product quality.

Non-Integration

Monitoring costs as a reason for independent store ownership and

operation are cited by Caves and Murphy (1976), Rubin (1978), Mathewson

and Winter (1985), Norton (1988), and Martin (1988). When the trademark

owner is imperfectly informed about the store operator's activities, the

store operator is likely to reduce work effort and consume leisure on

16n

as desc
T

r^ed
i

Ve

R
P
o

r

s

e

s

S<
"(
1973
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^ " ClaSSiCal P-ncipal and agent probl em
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the job unless he is given claim to the return on his effort. Rubin

makes it explicit that such costs must be rising over the distance that

an establishment is located from the corporate headquarters. Brickley

and Dark (1987) give more content to the costs of imperfect monitoring

by indicating what the manager or franchisee can do in that situation:

he can shirk or he can take perquisites. Shirking might involve

expending little effort at combining inputs efficiently. A franchisee

who is entitled to a major portion of revenue and who must bear the cost

of production is unlikely to manage inefficiently. But such a

franchisee faces another temptation: part of the value of the trademark

is determined by quality assurance (Caves and Murphy 1976; Rubin 1978;

Brickley and Dark 1987). So long as other franchisees maintain quality,

any franchisee is tempted to reduce his own product quality and earn the

cost saving associated with supplying a lower quality product.

Mathewson and Winter (1985) give a detailed analysis of this "free

rider" problem in which they, unlike other authors, define franchising

as occurring when the probability of the franchisor's monitoring the

quality of franchisee output is less than 100%. 17

There are additional views on monitoring costs and non-

integration. Norton (1988) argues that the monitoring costs must be

positively related to labor intensity in local production by the manager

or franchisee. Martin (1988) notes that greater risk inflates the costs

of monitoring, independent from tastes for risk. Brickley and Dark

(1987) point out that monitoring costs may influence a possible

Ja^r
d6finiti0n ^ imPlicitly on P ag« 515, midway through
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franchise contract in the opposite direction: since the franchisor is

entitled to a minor portion of revenue, he will be tempted to save on

advertising and quality control, diluting the value of the trademark.

This may raise the costs of franchising. The principal - agent problem is

then two-sided. Blair and Kaserman (1982) cite managerial diseconomies

which may represent the costs of monitoring behavior in large

organizations

.

A second major reason for which costs experienced by the

franchisee may be lower is capital market imperfection. When expanding,

the franchisor requires more capital, and franchisees then may supply

capital at lower cost than other sources. This argument is considered

by Caves and Murphy (1976) as well as Martin (1988), and it is

considered and rejected by Rubin (1978) and Norton (1988). Criticism of

the capital market argument for franchising is based on two main points.

First, the franchisor can obtain more capital quickly if franchisees pay

no revenue royalties, but an appropriately greater initial fee, so that

there will be no revenue sharing if an imperfect capital market is the

reason for non- integration. Secondly, since franchisees must bear risk

and may be risk averse, it should be cheaper for the franchisor to

integrate all stores into the corporation and sell shares which

3. portfolio of outlsts.^®

: ,

Norton (1988, p. 200) says that "... empirical analysis of thepie capital market imperfections explanation for franchising seemsunwarranted, if not impossible." His rejection of the arg^ent thus
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A third reason for lower costs under franchising are the benefits

that may arise from risk sharing. This argument is considered by Caves

and Murphy (1976) and rejected by Mathewson and Winter (1985). A risk

averse franchisor must bear an additional cost of supplying the product

when there is risk, and if this risk can be shared (traded for some

consideration) with another party, the franchisor can make himself

better off. Mathewson and Winter discard the argument, primarily

because they assume that the franchisor must be risk neutral. Caves and

Murphy do not present a model of risk sharing in the franchise

agreement

.

Chapter II of this thesis develops a model of risk sharing in

which demand is uncertain and the operation of the market consequently

requires the bearing of risk. I show that with either perfect or

imperfect franchisor control of output, franchising yields rents to the

franchisor under certain restrictions on utility. These restrictions do

not involve that the franchisee be risk neutral, or that the franchisee

be less risk averse than the franchisor. I illustrate the general model

with linear demand and cost, and with utility involving constant

absolute risk aversion. The optimal revenue royalty is then equal to

the franchisee's share of total risk aversion, defined as the sum of

franchisor's and franchisee's degrees of absolute risk aversion. The

franchisor does not vertically integrate and simply sell shares to

obtain insurance because he cannot commit to the investors/franchisees

that he will take the steps necessary to maximize profit after the

shares are sold. The potential investors recognize this moral hazard

problem and are not willing to pay as much for the shares as would be
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required to make franchising unnecessary. The only way the franchisor

can obtain insurance is to leave control of the business decisions to

franchisees

.

19

A fourth reason for lower costs under franchising may be that the

local operator of the store is better able to collect information on

local market conditions than the franchisor (Lovell 1971). if so, this

difference can be exploited by leaving control of the business to the

local operator by making him a franchisee. The franchisee then will

collect and use that information efficiently, unlike a store manager.

Fifthly, in an analysis of sharecropping Allen (1982) shows that

when workers have different capabilities so that the landlord's problem

is to select able workers, a share contract with responsibility left to

the tenant is more likely to attract able tenants than an employment

contract. When applied to franchising, once again this requires that

the franchisor be unable to monitor employee/franchisee performance to a

sufficient degree. 20

Going back to the initial model, suppose that franchisee costs are

indeed lower than franchisor costs. In that case, the franchisor still

charges a revenue royalty of zero and collects all profit via the fee.

Thus cost differences do not resolve the question of revenue sharing.

nor qpi
ldentally ’

this may also be the reason why the franchisor doesnot sell shares in the corporation, weakening the case against thecapital market imperfections argument for non- integration

.

20Norton (1988) also attributes a market power argument for

n gn?/
S1
£
g - But _Inaba (1980), Blair and Kaserman (1982) and Lee(1984), whom he cites, do not argue that market power leads tofranchising.
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With the franchisee operating the market, total profit is maximized when

(3) r '(qR ) - cE ' (qR ) - 0,

and the franchisee's first-order condition is met at that profit

maximizing output qR when

(l-t)r'(qR ) - cE ' (qR ) = 0,

which requires that the revenue royalty be equal to zero, as in the

model with equal costs. Deterministic cost differences are therefore

not sufficient for a positive revenue royalty even though they are

sufficient for non- integration of store chains.

Revenue Sharing

As to the reasons for sharing contracts, the occurrence of non-

integration and the common use of a revenue royalty may be connected.

Monitoring costs, which lead to non- integration, are likely to be

greater when the operation of the market is risky (Martin 1988). In the

presence of uncertain product demand and franchisee risk aversion, the

franchisor can offer insurance to franchisees by requiring payment of

some share of actual revenue in turn for a lower fixed fee. 21 Caves and

Murphy (1976) mention this argument, and Rubin (1978) rejects it, again

on the basis that the franchisor would attract capital more cheaply if

In a general principal and agent model, this is shown by Shavell
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he simply issued shares on a portfolio of the store chain as opposed to

selling individual franchises. 22 Where the risk originates, whether in

the demand curve or in the production relationship, is irrelevant for

this argument.

This also means that simply invoking lower franchisee costs of

production in the above model is not appropriate. If a positive revenue

royalty insures the franchisee, lowering the burden of risk bearing, the

franchisee's cost function could be made dependent on the revenue

royalty. Preferably, one should develop an explicit model of risk

sharing.

In the model of risk sharing in Chapter II, outlined in the

previous subsection, when the franchisee controls output, the franchisor

might prefer that the franchisee sell another quantity of output. The

franchisee does not necessarily behave in the franchisor's interest, but

my risk sharing model shows that output distortions are never large

enough so as to eliminate the benefits from sharing. Consequently, the

optimal franchise contract involves revenue sharing.

A second chief argument for revenue sharing is recognition of the

two-sided moral hazard problem, also mentioned in the previous

subsection (Rubin 1978). Not only is the franchisee motivated to

combine inputs efficiently when he receives all of the marginal revenue

product. The franchisor will no longer be independently interested in

advertising and monitoring each franchisee's product quality. In order

22But as mentioned above, this may not be worthwhile if the

the

n

trademark
nn0t COmmit ^ inV6St°rs that he wil1 maintain the value of
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to maintain franchisor incentives, some of the efficiency of franchisee

behavior, which is greatest at a zero revenue royalty, is sacrificed by

imposing a positive royalty rate.

Thirdly, in order to explain revenue sharing Blair and Kaserman

(1982) posit that the franchisor discounts future revenues at a lower

rate than the franchisee, owing to smaller risk aversion or greater

ability to forecast future sales. Since revenue is earned in the future

but the fixed fee is paid up front, the franchisor buys part of future

revenue from the franchisee by lowering the initial franchise fee in

turn. The benefits from doing so would be unbounded if the franchisor

controlled output, but the franchisee chooses output and his choice of

output inevitably becomes distorted. On the margin, the optimal

franchise contract balances the losses due to output distortion with the

gains from trading future revenue for the current fee payment.

Fourthly, Mathewson and Winter (1985) focus on the franchisee's

temptation to lower quality. The basis of their argument is that the

franchisee could be required to place a bond large enough to reduce the

temptation to chisel and possibly lose the bond. Hence, franchisee

wealth must be small; otherwise the bond would be placed and the

incentive issue resolved. This argument replicates the one made by

Eaton and White (1982) in a more general context. Since ex post

franchisee wealth comprises only the gross profit from operating the

market, as Mathewson and Winter assume, there are strict limits on the

fixed fee that the franchisor can require and the remainder of
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franchisor receipts must be collected by a royalty. 23 The wealth

constraint on franchisees also implies that franchisees may be earning

positive rents in equilibrium.

A fifth and related reason for the revenue royalty is considered

by Rubin (1978). The franchisor might act as lender to the franchisee,

whereby, in principle, the value of the franchise is greatest when sold

for a fixed fee, but that fee is so large that prospective franchisees

cannot afford full payment. To deal with limited franchisee wealth, the

franchisor arranges to have the value of the franchise paid off over

time through the royalty. Rubin himself does not approve of this

argument because it implies an imperfect capital market. One may also

object that this reasoning does not explain why the periodic payment by

the franchisee should be linked to revenue, as opposed to being a fixed

annual contribution.

Taking a very different approach, Chapter III develops a new

theory to explain a positive revenue royalty. The simple monopoly model

above shows that when each franchisee behaves as a monopolist within the

given market, the optimal revenue royalty is equal to zero. But once it

is recognized that the franchisees of one chain are competing with one

another one can show that, given a zero revenue royalty, they are

tempted to produce more and sell the product at a price lower than that

price which maximizes monopoly profit. Chapter III analyzes both

Bertrand competition and Cournot competition in a spatial model.

23c
in particular the fixed fee cannot exceed the smallest possiblegross profit. In their paper, the royalty is a profit royalty but thisappears nonessential to Mathewson and Winter's argument.
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Rivalry between franchisees more specifically involves selling to

customers who are located outside the assigned market area. To correct

for inter-franchisee competition, the franchisor imposes a revenue

royalty. In equilibrium, each franchisee charges the monopoly price but

does so only because the benefits from capturing additional customers

from neighboring franchisees are reduced through the positive revenue

royalty. The equilibrium derived in this model is therefore incentive

compatible. A linear model of spatial Bertrand competition allows

derivation of a number of comparative static results concerning the

impact of changes in marginal production cost, transportation cost, and

demand on the optimal revenue royalty, market area, average output (per

customer), mill price, as well as average price (averaged over

customers)

.

Chains

Why are there store chains, whether franchised or not? No part of

the above discussion reveals anything about what it is about the

trademark that connects the establishments of a chain into a multi-unit

organization, or how it confers value on the trademark owner through

many establishments. Only after the reason for chains has been

uncovered can the question of why the trademark owner offers franchise

agreements be addressed.

Lovell (1971) argues that consumer demand for the product sold

under one trademark is present in many locations. He develops a spatial

model in which the number of stores is ultimately limited by a fixed

cost associated with each of them. In Lee's (1984) model of interbrand
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competition, products are differentiated by location as well as quality,

and consumers are distributed uniformly in this two-dimensional product

space, but he assumes an exogenous number of stores for each franchise

chain.

Demand in many locations is the consequence of regional or

national promotion of the trademark. A trademark owner will be

motivated to expend resources on brand promotion because consumers

respond positively and ultimately reward the trademark owner by buying

the product at a price premium. Caves and Murphy (1976), Rubin (1978),

Mathewson and Winter (1985), and Brickley and Dark (1987) argue that

consumers demand quality assurance. In Caves and Murphy's words (p.

574),

[some] franchised goods and services are purchased by mobile
customers in local markets where they do not regularly shop.
The cost of search for them is very high relative to its
expected benefit; the assurance provided by the franchise
trademark of a minimum level of quality in an alien market
becomes particularly valuable to the buyer and thus can
yield a rent to the producer.

The other authors are not quite as explicit about the search aspect of

the consumer's problem. But indirectly they allude to the same line of

reasoning, as do Mathewson and Winter (1985) who cite three reasons why

franchise chains have becomes so dominant in the past decades: first,

television has made it possible to develop national brand names at lower

cost than previously; secondly, people travel more than they used to,

thus raising consumer demand for quality assurance; and thirdly, growing

real income has increased the time costs of search, also raising demand

for quality assurance.
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No one has developed a model of consumer search which may be

applied to the consumer's problem to explain the existence of chains.

In Chapter IV, I construct such a model, assuming that consumers know no

seller's quality (or price and quality) initially. But consumers know

that once they determine the value of the product purchased from a

chain, this information can be applied toward future purchases, when

they may be in another town in the case of the idealized mobile

consumer. This is based on the assumption that stores of one chain

supply a perfectly homogeneous product everywhere. On the other hand,

determination of the value of the product by an independent store is

worthwhile only to the extent that the consumer remains in town;

elsewhere this information is worthless. In equilibrium, consumers

inform themselves by experimenting with products purchased from chain

stores, which provides the desired quality assurance. In fact they are

willing to pay more for products made available by chain stores for the

learning benefits which are absent for other stores. This value can be

exploited by chains by developing their trademark. The trademark (or

brand name) itself confers value to uninformed consumers for the

assurance of being able to obtain the same quality product in the

future .

24

While the development of the trademark requires a large scale,

regional or national, for chains to emerge it is then still necessary

that the actual distribution of the product take place in a

.

2

4

The fundamental meaning of the trademark therefore ratherconsists of the potential information it involves (by guaranteeing

tTllZrlSu
1

o

t

f th
ratheYhan T lized dem“d * who\„o„actual value of the product sold under the trademark.



23

decentralized fashion, as recognized by Caves and Murphy (1976), Rubin

(1978), Brickley and Dark (1987), and Martin (1988). Their general

point is that distribution involves scale diseconomies starting at small

output levels which contrasts with large scale trademark promotion.

Lovell (1971) and Lee (1984) use transportation costs to justify

decentralized distribution, where consumers reward local presence of a

store with greater demand. 25

5 . Summary

The contribution made in my three essays toward resolving the

questions of non- integration of franchise chains, revenue sharing, and

the existence of chains is summarized as follows.

Chapter II develops and clarifies the risk sharing argument for

franchising. Although several authors have argued that risk sharing may

be a determinant of franchise contracts, no explicit model of risk

sharing in franchising has been developed to date. In a monopoly model

with uncertain demand and risk averse agents in which the franchisee

determines output, I show that the benefits which arise from risk

sharing lead to franchising in the sense of non- integration. Risk

sharing is accomplished through revenue sharing so that positive revenue

royalty is implied as well. This does not require that the franchisee

be less risk averse than the franchisor or vice versa. A model with

linear demand, additive normal demand disturbance, and constant absolute

25This
location of
manufacture

discussion suggests a more general model in which actual
stores minimizes the combined transportation costs from

r to the store, and from the store to the consumer.
the
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risk aversion permits explicit calculation of the optimal revenue

royalty. This revenue royalty is a function only of the franchisor's

and the franchisee's degrees of risk aversion; it does not depend on the

extent of risk in the market, or on the parameters of the linear demand

curve

.

Chapter III presents a theory of spatial inter- franchisee

competition which results in revenue sharing. The franchisor imposes a

positive revenue royalty on the franchisees in order to reduce their

propensity to compete with one another for customers who are located

near the boundary of the market areas. The optimal revenue royalty

rises with the effective intensity of competition between store

operators. Inter- franchisee competition is intense when marginal costs

are low, the market area is small (i.e. when borderline customers

purchase more), and transportation costs are low. With four independent

explanations for revenue sharing ( inter- franchisee competition, risk

sharing, the two-sided moral hazard problem, and bounded franchisee

wealth), as explained in the previous section, it appears that one

should test the theories against one another, but this is beyond the

scope of this thesis.

Chapter IV presents a consumer search model to illustrate and

formalize the process by which consumers reward the development and

promotion of trademarks. This appears necessary in order to juxtapose

large scale trademark promotion with distribution of the product through

small stores, thus explaining the existence of chains. In Chapter IV,

consumers make multiple purchases of a product, whereby they initially

do not know any seller's quality but they know which seller is part of a
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chain, and price is observable. Consumers also know that determination

of the quality of products made available by chains yields learning

benefits because each chain supplies products of homogeneous quality and

each chain implies a guarantee to consumers that equal quality future

purchases will be possible, if so desired. In order to focus on the

difference between chains and nonchains, I make the extreme assumption

that repurchase from nonchain establishments is not possible so that

there are no learning benefits for purchases made from nonchain

establishments
.

26 The setup in chapter IV permits the derivation of an

overlapping generations model of consumer search which implies a

function relating the chains' share of consumer purchases to the price

premium in the market as well as the distribution of consumers over

discount factors and age groups. Consumer demand is shown to support a

strictly positive price premium in search equilibrium, thus satisfying a

necessary condition for a theory of trademarks based on the notion that

consumers are initially uninformed of the market and that there is no

exogenous source of perfect information.

26For a traveler on a highway seeking
accommodations this may be accurate.

restaurant food or motel
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Table 1-1
Franchise Sales in B illions of Current Dollars. 1969-1986

Year
Franchise
Sales

1986 569.1
1985 543.0
1984 492.1
1983 422.8
1982 376.0
1981 364.7
1980 334.4
1979 313.3
1978 282.2
1977 261.7
1976 217.9
1975 185.8
1974 168.5
1973 163.7
1972 143.9
1971 129.3
1970 116.6
1969 112.8

Percentage
Retail
Franchise

of GNP Sales

13.4 502.6
13.6 483.2
13.1 440.1
12.4 375.5
12.1 332.9
12.0 325.7
12.2 298.2
12.5 282.4
12.5 255.3
13.1 228.9
12.2 199.2
11.6 168.4
11.4 153.4
12.1 150.1
11.9 131.3
11.7 113.4
11.5 101.8
11.7 100.2

Percentage Same

,

of all Retail Excluding
Sales Auto /Truck

34.6 17.0
35.0 18.3
34.1 18.1
32.1 18.7
31.1 19.3
31.4 18.9
31.2 19.0
31.4 17.0
31.6 16.4
31.6 16.6
30.3 16.2
28.6 15.9
28.4 15.7
29.4 14.8
29.2 14.7
27.9 13.0
27.7 14.8
28.9 14.6

^988
C

%
:

h
U ' S

;

Dep^tment of Commerce, Franchising in the Economy 1Q8A-
7~- (Washington DC: U.S. Government Printing Office, 1988), pp. 29-34'

(107th
U

editi wj C

K
nSUS

’ ^-tistical Abstrac t of th e United State* l 987
( 107 th edition) (Washington, DC: U.S. Government Printing Office 1986)
PP- 416, 756; Economic Report of the President 1 Q87 (Washington’ DC- USGovernment Printing Office, 1987), pp. 244, 304; own computation.
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Table 1-2
Franchise Sales in Millions of Dollars. 1 986

Category
Sales

Percentage
of Franchise
Sales by
Franchisee -

Owned
Outlets

Retailing
Automobile and Truck Dealers
Automotive Products and Services
Gasoline Service Stations
Restaurants (All Types)
Convenience Stores
Food Retailing, except Convenience Stores
Non-Food Retailing

502,577
307,256
11,301
86,618
52,274
11,279
10,746
23,103

89.0
100.0
66.4
82.0
64.0
40.3
74.1
68.3

Leisure and Travel Business
Hotels, Motels, and Campgrounds
Recreation, Entertainment, and Travel

19,533

15,984
3,549

70.3

68.3
79.5

Business and Personal Services
Business Aids and Services
Construction, Home Improvement,
Maintenance and Cleaning Services

Laundry and Drycleaning Services
Beauty Salons
Automobile and Truck Rental Services
Equipment Rental
Educational Products and Services

26,738
13,288
4,615

292

737

6,155
716

935

70.7

82.4
70.7

91.1

88.3
42.7
57.3
77.8

Soft Drink Bottlers
19,662 16.0

Miscellaneous
569 65.9

Total

:

Total without Auto/Truck Dealers:
569.079 85,0
261 , 823 67,4

Source: U.S. Department of Commerce. Franchising In the Economv 1 QSfi

-

1

0

««
p. 26; own computation. Sales are InTillions of current dollars

Credlt
SS

Collect
nd S'"IC6S Include the subcategories

: (1, Accounting,“to
00

3 ,'

I)-" *f
nC1“ a"d

.

General Business Syst“>s. (2) Employment

KU h'. , Tf Copying Services, (4) Tax Preparation Services
( Real Estate, and (6) Miscellaneous Business Services, Sales In the

’

eal Estate sector are measured by gross commissions. Note that this listexcludes medical services (e.g. hospital franchising).
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Table 1-3
^^^rcch i s

e

Sales and Number of Establishments by Type, 197

Sales

:

Establishments

:

Product and Business Product and Business
Trade Name Format Trade Name Format

Year Franchisin g Franchising Total Franchising Franchising

1986 413.5 155.5
1985 401.6 141.3
1984 369.8 122.3
1983 312.3 H0.5
1982 277.0 99.0
1981 275.7 89.1
1980 250.8 83.5
1979 241.0 72.5
1978 217.9 64

.'

3

1977 195.9 65.8
1976 171.3 46.6
1975 144.9 40.9
1974 131.3 37.3
1973 131.0 32.7
1972 115.2 28

.'

7

569 .0 149,313 312,810
542 .9 153,531 301,689
492 .1 160,723 283,576
422 .8 164,986 276,195
376 .0 174,107 268,306
364 .8 181,863 260,555
334,.5 189,823 252,548
313.,5 199,785 252,702
282. 2 207,896 245,694
261. 7 211,984 240,524
217. 9 220,946 222,317
185. 8 223,724 210,814
168. 6 230,974 209,727
163. 7 241,395 202,237
143. 9 262,100 189,640

Source. U.S. Department of Commerce,
1988. PP- 3-4. Sales are in billions

Franchising
of current

in the Economy
dollars

.

-1986

Total

462,123
455,220
444,299
441,181
442,413
442,418
442,371
452,487
453,590
452,508
443,263
434,538
440,701
443,632
451,740

1986-
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Year

1986

1985

1984
1983

1982
1981

1980
1979
1978

1977

1976

1975

1974
1973

1972

1971
1970
1969

Source

:

1988
, pp

.

Table 1-4
Composition of Ownership. 1969-1986

Percentage of Franchise
Sales by Franchisee-
Owned Establishments

Same, Excluding
Auto/Truck
Dealers

85.0
87.4
87.1
86.0
85.4
86.1
85.5
87.3
87.5
87.9
87.4

86.7
86.7
88.0

88.3
88.3
82.3
83.1

67.4
73.8

73.5

74.3

74.9
75.5

75.0
75.4
74.6

76.9

75.3

75.4
75.1
75.2

76.1
75.8
67.0
66.2

^Department of Commerce, Franchising in the Economy 1986 -

29-34; own computation.
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Table 1-5
Size Distribution by Number of Establishments j n 1986

Number of Establishments

:

Sales

:

Size Group Franchisors Number Percent Million S Percent

above 1 ,000 56 154,328 49.3 74,114 47 .

6

501-1,000 71 49,103 15.7 27,024 17.4
151-500 204 56,212 18.0 29,058 18 .

7

51-150 343 30,039 9.6 14,174 9 1
11-50 764 19,415 6.2 9,802 6 31-10 739 3,713 1.2 1,370 0.9

Totals

:

2,177 312,810 100.0 155,542 100.0

Source

:

U.S. Department of Commerce, Franchisinz in the Economv 1986-
1988

. p

.

54. The table excludes Automobile and Truck Dealers Gasol i np
Service Stations, and Soft Drink Bottlers.



CHAPTER II
FRANCHISE SHARING AND RISK

1. Introduction

The literature on franchising and vertical control has paid only

limited attention to uncertainty and risk sharing (Arrow 1975; Caves and

Murphy 1976; Blair and Kaserman 1982 and 1983, chapter 5; Mathewson and

Winter 1985). For the most part, the analysis is restricted to cursory

comments as m Inaba (1980, p. 72) about how easily the different con-

trol mechanisms available can be adjusted under conditions of changing

demand for the final product.

Franchising for the purpose of this paper is understood as

licensing the right to serve the market to an independent firm, as

opposed to employing a company manager to organize production and

distribution.

The instruments which the trademark owner can use to extract rents

are revenue royalties, profit royalties, output royalties, input tying,

and a fixed fee in case of franchising, or complete vertical integration

by ownership. Under suitable conditions involving the absence of

uncertainty, these control methods yield the full monopoly profit (Blair

and Kaserman 1982; Inaba 1982), so that they are perfect substitutes for

one another. But this need not be the case when the trademark owner

faces uncertain demand.

31
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In real world franchising, it seems apparent that the control

mechanisms cannot be perfect substitutes, for otherwise the frequent

combined use of a fixed annual fee and a revenue royalty is difficult to

understand. Blair and Kaserman (1982) show that under conditions

relating to uncertainty more than one control mechanism may have to be

employed to maximize profits; in their case a fixed fee and an output

royalty. This is because franchisor and franchisee discount future

revenue at different rates. 1

Mathewson and Winter (1985) treat quality chiseling by the

franchisee and monitoring by the franchisor in a principal-agent setting

under risk neutrality. Franchisees have the opportunity to free ride on

other franchisees' higher product quality, but if detected, they face

termination of the franchise contract. The optimal franchise agreement

requires that profit is collected in a two-part scheme because

franchisee wealth is bounded.^

Shave 11 (1979) shows in a general principal -agent framework that

an optimal fee schedule is nonlinear, and how that fee schedule serves

Tde authors interpret the differing discount
differing degrees of risk aversion in the presence
might also reflect differing borrowing rates.

rates as representing
of uncertainty. They

81r d® fln i tlon franchising is unclear. It is implicit intheir paper that franchising exists when the probability of monitoring

examn?
3 ^ ^ ' ThlS SUggeSts that an assembly line worker, for

franchi’
WatChed continuously may have to be viewed as a
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to allocate risk between principal and agent. 3 Shavell's model is

limited because it cannot address the important question of why the

principal chooses to become a principal. In the present context, this

corresponds to the question of why the trademark owner sells franchises.

No model has been developed to date that explicitly takes risk and

tastes for risk into account, at the same time that it addresses the

full set of alternatives available to the franchisor.

Two aspects dominate this paper. First, it is shown that the

benefits from risk-sharing can be the sole source of a franchising

arrangement. Secondly, it is endogenous to the model that the

franchisor employs more than one instrument to collect rents.

A new principal-agent model is used: instead of choosing effort in

a risky production environment, the franchisee (agent) determines output

to serve an uncertain product demand. In determining the optimal

arrangement, the trademark owner (principal) faces not one but two

utility constraints: (i) the franchisee must at least as well off as

without an agreement, and (ii) the trademark owner himself must also do

better than without a franchise contract. His minimum level of welfare

is that which he obtains from serving the market directly, i. e . under

vertical integration.

In this model, costs are equal, and everyone knows the probability

distribution of gross profits, and how it is affected by the choice of

S t i g 1 i tz*' s

m

°f1 9 7

M

S

h
0t 6aSll

{
translated int0 a market context, just as

the va^ue of th^’h ^
USG

^
unobservable effort uniformly increases

the
1“ *.

f °bJ ectLve Unction. In our specific context, output is

o'er profit
="<i on increase in output may raise or
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output. The franchisor collects rents via a fixed fee and a revenue

royalty. The franchisee chooses output; he is a quantity- setter

Franchisor and franchisee have identical utility functions. 4

The structure of the model assumes that there is no agency problem

under vertical integration, i.e. when the trademark owner does not

personally operate the market but instead uses a manager. This extreme

assumption is made in order to focus on the risk sharing benefits that

derive from non- integration even if integration is accompanied by

monitoring problems that otherwise would not exist. This approach is

not meant to imply that this is an accurate description of reality; it

is made for analytical purposes. If similar monitoring problems are

present under vertical integration, it only underscores the relative

benefits that can be obtained from franchising.

Section 2 lays out the basic model. Section 3 looks at the

franchisee's choice of output as a function of profit royalties and a

fixed fee. Section 4 investigates the franchisor's problem of employing

the revenue royalty and the fee to meet his own interests. Section 5

demonstrates that under certain conditions involving equal utility

functions for both parties, the trademark owner can make himself

strictly better off by licensing the right to serve the market, while he

will at the same time be able to find a franchisee who agrees to the

contract. In section 6, I discuss the impact on the market that is

.

The aPP roa^h is in the vein of Stigler and Becker (1977) who areue

believed"^ f '

such as addI“i»n or fashions, which are

eaualltv r T 1"'"' ULth “ability of tastes over time, orequality of tastes between people, can be explained without makinrspecial assumptions about preferences.
maxing
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served by the franchisee, including a consideration of consumer welfare

Section 7 expands the model by introducing an additional decision

variable, output sold. Section 8 presents a linear example which

permits explicit calculation of the optimal revenue royalty. The last

part of the paper contains a brief summary and suggestions for future

research

.

2. The Model

A firm which owns the right to serve a market becomes a franchisor

by selling that right to another firm, the franchisee. The right to

serve the market might derive from either a brand name with trademark

protection or a patent. The franchisee must pay a fixed fee and a

percentage of revenues. There is a pool of firms competing for the

franchise. Each potential franchisee is unable to influence the terms

of the contract, which allows the trademark owner to choose the terms of

the contract, provided that the franchisee is at least as well off with

the franchise contract as without. Additionally, the trademark owner

only sells the right to serve the market if it makes him at least as

well off as serving the market directly. If either condition fails, no

franchise agreement is signed and the market is then vertically

integrated. 5

with ^
lt6

^
nat

:

ively' the market might go unserved. It is possible tha!with franchising, operation of the market is worthwhile but not

^d^quire'biharr’d^
10

!:

1 d° ^ in the f°™al >*>**1,

absence of a frLchL" Igre^eT'
^^ Mr° in the
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The choice that the firms are faced with is twofold: there is a

discrete component, the joint decision to sign a franchise contract.

And there is a continuous component, the actual size of the percentage

royalty and the fixed fee. This twofold choice is simultaneously

settled.

The limits of power to the franchisor are given by the franchisee's

next best alternative, the costs of production, and the uncertain demand

for the product. 6

Franchisor and franchisee each maximize a von Neumann-Morgenstern

(I960, 1944) expected utility index, E[U] and E[V]

,

respectively.

Franchisor utility U derives from his profits 7ra ,
and initial wealth

level Wa . Likewise, the franchisee's welfare depends on his profits 7rb

and wealth Wb . Both U(?r
a+Wa ) and V(7rb+Wb ) are indirect utility

functions and have continuous first, second, and third derivatives.

Both franchisor and franchisee are assumed to be risk averse. 8

Demand is random, and it is the only source of uncertainty in the

model. The price that can be obtained in the market depends on the

quantity q that is supplied and e
, a random variable with probability

distribution F(e). Inverse market demand is written as p(q,e). It is

downward sloping with respect to quantity demanded (3p(q,e)/3q - p' <

contract
6 ^ ^ 16531 restrictions to the possible franchi se

Initial endowments in the form of random variables willconsidered. not be

8Firms' risk aversion
aversion which remains afte
Among these may be issuing
explicitly buying insurance

can be thought of as "effective" risk
r other methods of insurance are exhausted
stock, the formation of partnerships, or
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0), and by convention the random variable positively impacts inverse

demand (dp(q,e)/de > 0). Total revenue is equal to r(q,e) = p(q, £ )q.

Marginal revenue is assumed to be negatively sloped as well

( d r (q- £ )/3q 2 s r" < 0)
9

,
and it is furthermore assumed that Leland's

(1972) Principle of Increasing Uncertainty holds (3
2r(q

,

e )/dqde > 0).

Then also marginal revenue, along with total revenue, is increasing in

e. The revenue function is common knowledge among the parties involved.

Market demand is sufficiently large so that given the costs,

operating the market yields a positive value in the sense that the

expected utility from serving the market is greater than the expected

utility from not doing so. Under risk aversion, this implies that there

is a range of output for which expected profit is strictly positive.

Costs of production do not depend on whether it is the trademark

owner's manager or the franchisee who operates the market; either way

costs equal c(q). This ignores the moral hazard problem which might

arise for the manager who receives a salary and may therefore not devote

full effort to combining inputs efficiently. There are no managerial

diseconomies, capital market imperfections, or informational economies.

Also, since there is only one source of uncertainty, there cannot be

Rll , f .

thlS assumes ^at output produced equals output soldut in general it may happen that demand turns out low enough forrgmal revenue to be negative at the output that is produced Then itis worthwhile to. sell less than the entire output.
One sufficient condition that output produced profitably equals

output in which marginal revenue is positive does not depend on

T

3[z(q)q(l+ e )

]

dq
[z (q)q+z(q)

] (l+ e ) > Q iff z'(q)q+z (q) > Q
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diversification economies. 10 The marginal cost of production is

positive and nondecreasing. In addition, all forms of returns to scale

are permissible. This contrasts with the input monopoly literature

which throughout requires that downstream production occur under

constant returns to scale.

The franchisee chooses output in order to maximize his expected

utility E [ V ] . In particular, qb , his choice of output, must depend on

f, the fixed fee, and t, the revenue royalty. This setup allows the

parties to engage in risk-sharing if so desired.

Optimal output is determined prior to the realization of the

random variable 6. This is also referred to as quantity- setting
,
and it

is the only behavioral mode considered in this paper. 11 Quantity-

setting yields a deterministic choice of output as well as inputs. All

variation in demand is absorbed in price adjustments. For this reason,

output royalties and input tying could not serve as instruments to

engage m risk-sharing. Profit royalties could serve this end but will

not be discussed in this paper. The franchisor's choice of fee and

This point is raised by Blair and Kaserman (1983, p. 92).example, suppose that there are two markets to be served with ttbeing the respective risky profits. Then

For
and n

2

Var [jt
1
-Ht2 ]

= Var
[71-jJ

+ Var[jr
2 ]

+ 2Cov[7r
1 ,

7r
2 ]

variant p t
varian« ">ay turn out smaller than the separate profitlnC6S ' Risk aversion then implies that the value of the two marketsmay be enhanced if one firm accepts all riskiness in joint profits

110ther behavioral modes
setting. In the latter case,
before demand becomes known.

are price - setting
,
and price-quantity

both price and output must be chosen
See Leland (1972) .
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royalty directly governs the franchisee's choice of output; the

franchisor takes full account of the incentives given to the franchisee.

Trademark owner profits in the absence of a franchise agreement can

be expressed as

(1) *a(q a . £ ) “ r (q a . O - C(q a )

,

else they are

(2) ^(qb. O “ r(qb , Ot + f.

Correspondingly, franchisee profits are 12

O = 0, and

*b(qb.O = r (qb > O ( 1 t ) - c(qb ) - f.

A franchise agreement is possible if

(5) E[U(r(qb ,
£ )t+f+W

a )] > E[U(r(q
a ,6)-c(q)+Wa )], and

(6) E
[
v (r(qb.O(l-t)-c(q

b )-f+Wb ]
>V(Wb ).

V(Wb ) is the permissible lower bound of the franchisee's expected

utility as it represents his welfare without the franchise. If one of

the inequalities holds strictly, then the franchise agreement strictly

dominates

.

(3)

(4)

Note that qb may either denote franchisee output, or
tranchisee output, respectively. This will be clear from

optimal
the context.
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— The—Franchisee's Choice of Output

The franchisee maximizes his expected utility of profits and

independent wealth, given the fixed fee and the revenue royalty. The

way in which the fee and the royalty impact his choice of output and

welfare is now to be developed. The franchisee's problem is

(7) max E[V(7rb+Wb )] s.t. q > 0,

q

for which one obtains as the first-order conditions

dE[V]/dq = E[V'(7r
b+Wb )(r'(q,e)(l-t)-c'(q))] < 0, and

(9) q ~ °- E[V'(7rb+Wb )(r'(q,e)(l-t)-c' (q) ) ] q = 0.

Though technically possible, the case that qb = 0 is not of special

interest, for then the franchise is likely worthless to the franchisee.

When qb > 0, (8) is satisfied with equality, so that

( 10 ) E[V' (jrb+Wb )(r' (qb ,
e) (1-t) -c' (q b ) ) ]

= EfV'nq;] = 0 .

Under the assumptions of the model, the second-order condition is

satisfied:

d2E[V]/dq 2
E

[
V" (7r

b+Wb ) (r’ iq
b , € ) (l-t)-c' (qb ))

2
]

+ E[V'(jr
b+Wb )(r

M
(q bt e)(l-t)- C "(qb ))] = D < 0 .

(ID
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Thus qb does in fact constitute an expected utility maximum. Equation

(10) implies a function qb (f,t), franchisee output as it is determined

by fee and royalty. The partial derivatives of qb (f,t), are obtained by

implicitly differentiating (10):

E[V"(jrb+Wb )(-l)(r
, (q,e)(l-t)-c'(q))]

D

E[V"(7rb+Wb ) (r' (q,e)(l-t)-c'(q))] E[V"jr^
]

D D

3qb E
[
V" (jrb+Wb ) (-r(q, e) ) (r* (q,e)(l-t)-c'(q))]

3t d

E
[
V

'

( ?rb+Wb ) ( - r
' ( q , e) ) ]

D

E [ V"r7rb ]
+ E[V' r

' ]

D

( 12 )

<9qb

af

Since D is negative, the signs of the derivatives are the opposite of

the signs of the numerators. In the Appendix I show that if the Arrow-

pratt measure of absolute risk aversion is decreasing (DARA)
,

a greater

fee leads to lower output: aqb/af is negative. 13 The Arrow-Pratt

measure of absolute risk aversion (Pratt 1964) is defined as

e
a (^) _ ‘ v (»0/V'(7r). Under constant absolute risk aversion (CARA),

dqb/3f I s zero, and if absolute risk aversion is increasing (IARA)

,

The technique by which this is shown
120). Sandmo (1971, pp . 68-70) applied it
Sandmo's error pointed out by Katz (1983),
see Leiand (1972).

is due to Arrow (1971, p.
in a similar context as I do
is taken into account. Also.
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dqb/df is positive. Thus, the fact of risk aversion alone is not

sufficient to sign the impact of the fixed fee on output. Generally,

the combined presence of demand uncertainty and risk aversion leads to

output lower than otherwise. This result is consistent with results

previously obtained by Sandmo (1971) and Leland (1972).

If risk aversion is decreasing in wealth, then an increase in the

fixed fee (which lowers franchisee wealth) augments the franchisee's

risk aversion and thus enhances the negative effect on output of the

presence of risk.

Unfortunately, much less can be said about dqb/3t. Under

decreasing and constant relative risk aversion (DRRA and CRRA)
, this

derivative is negative if one assumes that the fixed fee and production

cost cannot exceed independent franchisee wealth. 14 Relative risk

aversion is measured as 0r ( w ) = 9
a (7r),r. Some of the ambiguity results

from the fact that an increase in the revenue royalty insures the

franchisee, leading to a greater choice of output due to risk reduction,

while it makes the franchisee poorer, which reduces output under

decreasing absolute risk aversion.

These partial derivatives are directly obtained from the

franchisee's first-order condition on output (10). They do not imply

that his expected utility remains the same. Raising f will always lower

the franchisee's expected utility:

wealrhu^f
gumption can be justified on the basis that if franchiseewealth wb fell short of the sum of production cost and fee theranchisee might be unable to deliver payment to the franchisor forunfavorable realizations of e.
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3E[V]
(14 > " - E[V'(wb+Wb )]

3f

3qb
+ E[V' (*b+Wb ) (r' (qb ,e) (l-t)-c' (qb )) ]

—
df

- - E[V'(,rb+Wb )] < 0.

The second term represents the change in utility from optimally

adjusting output. It is equal to zero because the first-order condition

must be satisfied; thus the expression becomes very simple. On the

other hand, raising the revenue royalty may increase or lower the

franchisee's welfare:

3E[V]
= - E

[
V

' ( 7rb+Wb ) r ( qb ,
e ) ]

3t

+ E[V' (7rb+Wb ) (r' (qb , £)(l-t)-c' (qb )) ]-^
b

at

= - E
[
V

' ( 7rb+Wb ) r (

q

b ,
e ) ]

= - Cov[V'(7r
b+Wb ),r(qb ,£)j

- E[V' (7rb+Wb )]E[r(qb> £)] .

Again, the output adjustment term vanishes due to the first-order

condition on output. The covariance is negative under risk aversion

thus

( 16 ) -Cov[V'(^
b+Wb ),r(q b ,£)] > 0
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represents the benefit from reduced risk bearing to the franchisee. The

second expression is franchisee's loss from receiving a smaller expected

profit. The net impact on franchisee welfare depends on the sizes of

these two effects. If the franchisee is risk neutral the covariance

term is zero; in that case raising the royalty rate makes the franchisee

unambiguously worse off.

If the franchisor is successful at determining that fixed fee

which leaves the franchisee as well off as without the franchise, so

that franchisee welfare equals E[V] = V(Wb ) , raising the royalty rate in

general necessitates adjusting the fixed fee and vice versa. This

procedure implies a tradeoff rate, (af/3t) b ,
defined at constant

expected franchisee utility, which will be reconsidered in sections 5

and 6

.

Should the trademark owner serve the market directly he maximizes

his expected utility E[U]

,

but essentially he solves the same problem as

the franchisee, except that f = t = 0.

^ The Franchisor's Problem

The franchisor uses the fixed fee and the royalty to maximize his

expected utility subject to three constraints:
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(17) max E[U(r(qb , e)t+f+W
a ) ] s.t.

(i) E[U(r(qb ,
e)t+f+W

a ) ]
> E [U(7r

a (q a ,
£ )+Wa ) ] ,

(ii) E[V(r(qbI c)(l-t)-f+Wb ]
> V(Wb ) ,

(iii) E[V' (TTfa-t-Wb) (
r

' (q

,

£ ) ( 1 - t) -c
' (q) ) ]

=0.

The first constraint says that the franchisor must at least break even,

as compared to not franchising the trademark, since this is his

opportunity cost of entering an agreement. The second conditiqji
' is the

utility constraint on the franchisee, while the third takes into account

the way in which the franchisee chooses output.

An assumed interior solution 15 to the franchisor's problem is

characterized by

3E[U]/3t 3E[V]/3t
(18) -

3E[U]/3f 3E[V]/3f.

The rates at which franchisee and franchisor are willing to trade off

the fixed fee for the royalty must be equal to one another.

If the franchisor is risk neutral but the franchisee is risk

averse, the set of (f.t) which satisfy both inequality constraints is

.

At this staSe one cannot be sure that there exists only oneinterior solution, for the second-order conditions on the franchisor'problem have not been closely investigated Define L(f t) =
E[U(s(qb ,Ot+f+Wa )] + A ( E [V] -V(Wb ) ) ,

where q b the solution to the

SerfJr* ?

Pr0blem ' Then If L" < ° and L<‘Ltt ' Lft > 0 throughout,there is only one interior solution.
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necessarily empty. 16 In the opposite case, when the franchisor is risk

averse but the franchisee is risk neutral, a suitably chosen contract

must make both at least as well off as no contract. If both franchisor

and franchisee are risk neutral, no strictly superior franchise

arrangement exists. The franchise is then worth just as much to the

franchisee as it to the trademark owner. 17

The interesting case arises when both franchisor and franchisee

are risk averse. Due to the discontinuous nature of the problem, there

is no obvious or general solution. The next section shows that indeed

there are important cases in which a franchise agreement strictly

dominates

.

Existe nce of a Superior Contract

The royalty and the fee necessarily affect the franchisee's

optimal output choice. The probability distribution of revenue is then

a function of t and f. This raises the question of whether the costs

imposed by these output distortions can ever be outweighed by the risk-

sharing benefits of franchising.

% * q a . then the franchisee's choice of
generate the full expected profit. In this case,
extract the full expected profit and avoid making
off than without the franchise.

output does not
the franchisor cannot
the franchisee worse

I f q b - q a . then the full expected profit is generated by the

franrh

^

S6e ^ t0 b® made n° WOrse ° ff than without the franchise, thefranchisee requires positive expected profit as reimbursement for theassumption of risk, unless the royalty rate is equal to 1, in which L.the franchisee is indifferent between all output levels.

fee
.

In Particular, the optimal royalty rate is zero, and theis equal to expected gross profits, E[r(qb , e )
] -c(qb ) ,

where
fixed

qb = q a .
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The following analysis shows that under suitable combinations of

utility functions and endowments, one does find that the two parties

achieve a strict improvement among themselves by engaging in the

franchise contract with revenue sharing. The trademark owner is made

better off while the franchisee, by definition, does not suffer any

disadvantage over not entering an agreement.

First, two propositions specify sufficient conditions under which

a franchise contract with a zero revenue royalty leaves both franchisor

and franchisee precisely as well off as no agreement. Then, a third

proposition demonstrates that a small change in the terms of the

contract, making the revenue royalty positive and appropriately

adjusting the fee, strictly increases the franchisor's welfare.

Together, these imply that not only does an optimal franchise agreement

involve the sharing of risk, but, perhaps at least as important, also

does it in incorporate explicit consideration of the franchisor's

alternative, i.e. that of not entering the franchise contract.

Proposition 1 : Let franchisor and franchisee have identical utility

functions with constant absolute risk aversion. Then there exists

a franchise agreement with a zero revenue royalty and a positive

fixed fee under which both franchisor and franchisee are as well

off as without an agreement.

Proof: See Appendix.

Proposition 7 •

functions

.

Let franchisor and franchisee have identical utility

Also, let the franchisee's expected utility without a
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franchise agreement be equal to the franchisor's. Then there

exists a franchise agreement with a zero revenue royalty and a

positive fixed fee under which both franchisor and franchisee are

as well off as without an agreement.

Proof : See Appendix.

Under the conditions of either one of these propositions, the

impact of wealth on the perception of risk is neutralized between the

two parties, so that if they bear the full risk, they behave the same

and therefore value the risk at the same rate. Under constant absolute

risk aversion, which is the essence of Proposition 1, individuals'

absolute willingness to pay to avoid risk is independent of wealth. In

Proposition 2, equal welfare, effected by appropriate levels of W
a and

Wb ,
is directly assumed, so that again the valuation of risk is the same

between franchisor and franchisee.

Under the conditions of Propositions 1 and 2 , the franchisee is

exposed to the entire risk. This gives rise to possible benefits from

risk-sharing, in which case the franchisor accepts some of the risk by

increasing the revenue royalty and lowering the fixed fee in return:

Proposition 3 : Let the franchisee be strictly risk averse. Then a

franchise agreement involving a positive royalty rate strictly

dominates the agreement with a zero royalty rate.

Proof

:

See Appendix.
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Proposition 3 says that no matter how risk averse the franchisor

may be, starting from t - 0 franchisor and franchisee can improve

jointly by considering another contract with a small but positive

revenue royalty rate, and a lower fixed fee, as long as the franchisee

is somewhat risk averse. This result closely relates to the proposition

that any individual, no matter how risk averse, who is currently not

exposed to any risk, is made better off by accepting a share of a bet

with a positive expectation if the share of the bet is sufficiently

small (Arrow 1971, p. 100). In Proposition 3, the franchisor's

willingness to provide insurance is compatible with the franchisee's

willingness to accept insurance, output distortions taken into account,

m the sense that the franchisor earns a rent from offering the

franchise for risk-sharing purposes. The conditions of Propositions 1

and 2 provide for an equivalence of franchising with a zero revenue

royalty to no franchising, for both parties. Proposition 3 states that

some risk sharing is better than none. Thus a franchise contract

emerges because it is superior. Moreover, a fee and royalty are being

used in combination. The franchise agreement is then strictly superior

to no agreement because the franchisee's ability to bear some risk

provides insurance to the franchisor, and not vice versa.

It is surprising that the analysis does not require sufficiently

dissimilar utility functions, or even different attitudes toward risk at

all. With equal utility functions, the franchise agreement and revenue

sharing are endogenous. The economies to the risk-sharing arrangement

are distinct from explicit resource savings, nor are they the result of

diversification over a set of assets with random returns.
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The utility frontiers for franchisor and franchisee in terms of

the fixed fee and the revenue royalty can be illustrated in a diagram

(see Figure 2-1). At t = 0, Proposition 3 shows that the utility

frontier for the franchisee (dEV = 0) is flatter. Under conditions of

Propositions 1 and 2, their utility frontiers intersect at that point on

the horizontal axis. In the Appendix it is shown that if the

franchisee's preferences exhibit decreasing absolute risk aversion, the

utility frontier between fee and royalty is concave. Under constant

absolute risk aversion, it is a straight line, and under increasing

absolute risk aversion, it is convex. The curvature for the

franchisor's utility frontier is much more difficult to determine in

general, but at t * 0 it is equal to zero.

The above conditions are sufficient but not necessary for

franchising to be superior. One can expand the set of sufficient

conditions. Basically, this includes all situations in which the

franchisee-to-be is more capable of bearing risk than the franchisor.

This may be the case because his constant degree of absolute risk

aversion is lower. Alternatively, he may be wealthier, under decreasing

absolute risk aversion, or poorer, under increasing absolute risk

aversion.

On the other hand, since I show that a strict welfare improvement

results from raising the royalty rate above zero, the "switch" under

Propositions 1 and 2 need not make the franchisor precisely as well off

as before, but would be permissible that the franchisor attain somewhat

lower welfare. The same applies to the franchisee. As long as the

strict improvement from choosing the optimal contract over one with a
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zero royalty rate is greater than the loss from choosing a contract with

a zero royalty rate over none, franchising is superior. In other words,

the franchisee may at t - 0 be less able to bear risk and yet,

franchising emerges as the dominant arrangement.

When franchising is observed in the real world, what can be

concluded in terms of the above model is that the agreement with the

optimally adjusted fee schedule is superior to no franchise agreement.

Then the franchisee effectively provides insurance to the franchisor via

the contract, even though the franchisee's willingness and ability to

bear risk in the absence of an agreement may fall short of the

franchisor' s

.

^ Ihe Impact of Franchising in the Market

The way the franchise agreement is defined, both franchisor and

franchisee are at least as well off as without entering the agreement.

Thus, producer welfare increases. On the other hand, the effect on

consumer welfare is negative: under decreasing and constant absolute

risk aversion, franchisee output falls short of the franchisor's output

choice and therefore the price is higher. This may also be true in some

cases of increasing absolute risk aversion. The tradeoff between

producer and consumer welfare is unclear, though. This is partly

because the measurement of consumer welfare under uncertainty poses

problems that do not arise in the absence of uncertainty; the source of

uncertainty in the demand function is unspecified but may be crucial to

an evaluation of consumer welfare.
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Proposition 4 : Let the franchisee exhibit decreasing or constant

absolute risk aversion. Then output under the franchise agreement

falls short of the trademark owner's optimal output in the absence

of an agreement.

Proof : See Appendix.

This, to be sure, represents a short-run view as it takes random

demand as given. The model has thus far not considered the possibility

of entry, and to formally introduce entry would be difficult. At a

minimum, one would then have to specify how the firms interact with one

another. But the possibility of entry should be noted nonetheless.

Since franchising increases the value of the trademark to the trademark

owner, in the long run this should lead to more resources being spent on

developing trademarks, ultimately increasing the number of trademarks

and perhaps trademark owners. This may affect the probability

distribution of demand for each single trademark in that it limits each

seller's ability (be it the trademark owner or the franchisee) to

profitably effect a high expected price by producing a small amount.

This could lead to lower prices, which would benefit consumers. Whether

this might result in a net improvement of consumer welfare, as compared

with the absence of franchising, is not clear because there are two

opposing effects which have not been quantified. But the bias in favor

of smaller output per firm that is due to franchising in the short

may not carry over to the market in the long run.

run
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7. An Extended Model

The assumption that output sold equals output produced can be

relaxed. Define a new revenue function

(19) R(q.O a max(r(q,£), r(y(e),e)],

where y(e) is that output at which total revenue is greatest. 18 At

y(e), the price elasticity of demand is equal to -1. The amount sold is

equal to q if q < y( £ ), and it is equal to y( £ ) if q > y( £ ). This

output must depend positively on the turnout of the random variable:

y'CO > 0. Taking the possibility of not selling all that is produced

into account must necessarily alter the optimal choice of output to be

produced by the franchisee, as well as the dependence of output on fee

and royalty. 19

The properties of R(q, £ ) are summarized as follows:

(i)

5R dr— - — > 0

dq dq

- 0

if q < y( £ )

if q > y( £ )

(ii)
3R dr— >0
de de

if q < y( £ )

desirl^o
6

^\
and
M
(l97P Wh

° l
aiSeS the P ° int that the firm mi Sht not

°utput at hand but then assumes away thispossibility. J

^Rather than introducing new notation for most of the variables

evln tho;eh°rr
SP °nding Varlables are denoted the same way as beforeeven though the proper procedure would be to clearly distinguish them.
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dr dr
y' (€)+—> 0 if q > y( € )

dq de

3
2R d

2
r— - <0 if q < y(£)

3q
2

3q
2

- 0 if q > y(e)

<3
2R 3

2
r

- > 0 if q < y(e)
dqde dqde

- 0 if q > y(e)

The problem to be solved by the franchisee is the maximization of

E[U(R(q, e) (1-t) -c(q)-f+W
a ) ] by choosing the appropriate level of output.

The first-order and second-order conditions are identical to the ones

before, except that R(q,e) and its derivative take the place of r(q,e)

and its derivative everywhere. Thus q, ,
the profit maximizing output

for the franchisee, exists and is unique as well.

All of the previous qualitative results are the same as before,

because the properties of all expressions involving R(q,e) instead of

r(q,e) (such as the expected value E[V'r?rb ]
becoming E[V'R7rb ]) are

preserved.

A comparison of the optimal output produced by the franchisee when

not all output on hand must be sold with the case that all output is

sold regardless reveals that output produced is greater in the former

case. Intuitively, when "extra" output is available, i.e. when q >

y(°, thlS extra output does not lower total revenue if it does not have
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to be sold, whereas in the standard case it does. Thus the penalty for

having produced too much, which is the case for small values of e,

includes only the extra cost of production if not all must be sold, but

in the alternative situation it also includes a loss in revenue.

Revenue is identical when there is no excess (q < y(e)). Therefore,

output produced is greater in the generalized model.

Proposition 5 . With separate production and selling decisions, the

optimal production level is greater than otherwise, given the

fixed fee and the revenue royalty.

Proof : See Appendix.

Of course, the optimal fee and royalty are not necessarily

identical to those before. Therefore, Proposition 5 does not make any

statement about the net effect on output produced of separating the

selling decision from the production decision.

Expected price might be greater or smaller. For large demands,

the selling constraint does not apply, so that the greater production

leads to a lower expected price for all those cases. But when output

sold is profitably lower than output produced, this output sold may also

be smaller than output produced and sold in the standard model, and

therefore lead to a price greater than otherwise. I conjecture that the

net result is a lower expected price, but this goes unproven.
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8, A Linear Model of Risk Sharing

Whether risk sharing or reduced monitoring costs lead to non-

integration, the positive revenue royalty is the consequence of risk

aversion in a risky environment. To develop the analysis further, it is

useful to examine risk and risk aversion in a more explicit model.

In order to focus on essentials I make a number of restrictive

assumptions. Demand is risky with an additive disturbance so that

(20) p = a - bq + e
,

where e is normally distributed with mean zero and variance a 2
. This

type of demand disturbance is due to Baron (1970, 1971). I assume that

costs are equal to zero throughout, and that the franchisee serves the

market as a quantity- setter . This means that when the uncertainty is

resolved, price is determined by equation (20). Franchisee utility is

exponential with a constant degree of absolute risk aversion /?: V(n) =

-exp{-/3n-}. Franchisee profit equals

( 21 ) * “ (l-t)pq - f - (1-t) [aq - bq 2 + eq] - f.

The franchisee's expected utility is equal to

EV(7r) - -exp{ -0[ (1-t) (aq-bq 2+eq) -f
] ) K exp { -

e

2
/ ( 2a 2

) ) d£
,

where k is the normalizing constant (2a2
7r)'

1/2
. Baron (1970, 1971) shows

that this expression can be integrated to
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(23) EV(jt) - -exp{-/3[(l-t)(aq-bqz )-f-a 2 (l-t) 2
q
2
^/2]}.

transformation of expected utility no longer contains the

random variable e. The stochastic nature of demand enters (23) only

through the moments of the random variable e. The variance of total

profit equals a2 (l-t) 2
q
2

,
and it is multiplied by fi/2 to be subtracted

from expected profit as a cost. The maximization of (23) is equivalent

to the maximization of

(
2Z0 W(q) - (1-t) (aq-bq 2

) - f - a2
{ l-t)

2
q
2
£/2.

Since the value of the expected utility function is of no particular

importance except to rank uncertain prospects, W(q) is used to replace

EV(tt) without loss of generality. The new franchisee welfare W(q)

equals expected profit minus the risk adjustment term which represents

the total cost that the presence of risk imposes on the franchisee.

Choosing output to maximize W(q) one obtains

(25) dW/dq - (l-t)a - 2(l-t)bq - a2
( l-t) z

£q = 0, and

(26) d2W/dq 2 - -2(l-t) - a2 (l-t) 2
/? <0 for 0 < t < 1

Rewriting equation (24) gives optimal franchisee output and the

corresponding expected price:

(27) q*( t) = a/
[ 2b+(l - 1)<7

2
/9 ]
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p*(t) - a - bq*(t)

Optimal output q*(t) is positively related to the revenue royalty

( 29 > dq*( t)/dt - aa2
/9/ [2b+(l-t) o2

f)

]

2 > 0.

The presence of risk makes the risk averse franchisee produce less than

he would in a risk-free environment because greater output means that

the franchisee must accept more risk. When the franchisor charges a

revenue royalty, the increment in risk to the franchisee from increased

output is lowered. The revenue royalty works as a buffer.

Consequently, raising output is less costly when the revenue royalty is

greater, and the expected-utility maximizing franchisee chooses greater

output

.

Changing perspectives to that of the franchisor, the franchisee

must meet an expected utility constraint when a franchise contract with

royalty t and fixed fee f is offered:

w (q*) - (l-t)p*q* - f - <7
2

( 1 - 1)
2
q
2
/?/2 > K.

The franchisee's expected utility from not entering the franchise

agreement is equal to -exp{-£K). In order to keep the problem more

general and motivate why the franchisor does not necessarily serve the

market directly, let the franchisor also be risk averse

U(ttr )
= -exp{-a*-R ). Franchisor profit equals

with utility
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(31) ttr - t(a-bq*+e )q* + f,

with variance VAR(*r )
- cr

2
t
2q*2

. By substitution of (30) as an equality

into (31), which means that the franchisee attains the same welfare as

without the franchise, and applying the same method as above in

obtaining equation (24), franchisor welfare can be represented by

( 32 ) Z(t) - p*q* - o 2 (l-t) 2
q
2
£/2 - a2

t
2
q
2a/2 - K

= aq* -2bq*2
- cr

2
q
2 [£(l-t) 2+at2

]/2 - K.

This constrained franchisor utility is differentiated with respect

to the revenue royalty:

(33) dZ/dt = [a-2bq ]dq /dt - a 2
q [/?( 1- t)

2
+c*t

2
]
dq*/dt

- a 2q* 2 [Qt-^(l-t)
]
= 0.

The franchisee's first-order condition requires that

( 34 ) (1-t) [a-2bq*]dq*/dt - a 2q*( 1 - t)
2/3dq*/dt = 0,

and subtracting equation (34) from (33) gives

(35) dZ/dt - t [a- 2bq*
]
dq*/dt - a

2q*at 2dq*/dt - a 2q*2 [at -fr ( 1 - 1 ) ]
= 0 .
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The first term represents the increase in expected revenue to the

franchisor due to raising the royalty rate via output adjustment. The

second term is the franchisor's cost of increased risk bearing, and the

third term is the cost of changing the allocation of risk between

franchisor and franchisee. Substitution of q* and dq*/dt, as given by

equations (27) and (29) gives

t { a - 2ba/
[ 2b+a

2
( 1 - 1 ) ]

}aa 2
£/[ 2b+<72 (l-t)£] 2

- a t
2o z

0/ [ 2b+t7
2

( 1 - 1 ) /3

]

3
- [at-/J(l-t) ]/[2b+a 2

(l-t)/3] 3 = 0,

[ 2b t/?+c7
2
( 1 - 1 ) t/9

2
- 2b t/J - at 2o z

p ] / [ 2b+a 2
( 1 - 1 ) /? ] - [at-/3(l-t)] - 0,

-[at-£(l-t)]t£a2
- [ert->9(l-t)

] [2b+a
2 (l-t)£] = 0,

-[at-/?(l-t)] [2b+^a2
]
= 0,

(36) t = P/(a+P)

.

In order to verify that t indeed maximizes franchisor welfare

subject to the franchisee's welfare constraint, consider the

franchisor's second-order condition:

( 3? ) d2Z/dt2 = -2b[dq*/dt] 2 + [a-2bq*]d2q*/dt2

- u 2
[^ ( 1 - t) 2+at2

] [dq*/dt]
2

- a2q* [/J ( 1 - t) 2+at 2
]
d2q7dt 2

- 2<7
2q* [at -/?( 1 - 1 ) ]dq*/dt - 2a 2q* [at-/3 ( 1 - 1 ) ]

dq’*/dt

- a2q*2 [a+/9] < 0.
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At t - p/{a+P),

at-/9(l-t) - 0 and /9(l-t) z+at2 = at,

so that the value of the second derivative of franchisor welfare equals

( 38 ) d2Z/dt 2 - - [2b+a 2at] [dq*/dt] 2
- a2q*2 [a+£]

+ [a-2bq*-CT2q*at]d2q*/dt2
.

The franchisee's first-order condition requires that

( 39 ) a- 2bq* - a2
q*/3(l-t) = o 2q*at.

Therefore, the last terra equals zero and the second-order condition is

satisfied because the first two terms are negative.

Incidentally, if the franchisor could control franchisee output

directly, the optimal revenue royalty would be the same. The franchisor

would then set the partial derivative of his constrained welfare with

respect to the revenue royalty equal to zero, or

(40) <9Z(q,t)/3t = -cr
2
q
2
[at-/)(l-t)

]
= 0

d
2Z(q,t)/dt2 =

- [a+/6] < 0,
( 41 )
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which implies the same t. This is noteworthy because when the

franchisor chooses franchisee output, the sole purpose of the revenue

royalty is the efficient distribution of risk between franchisor and

franchisee. On the other hand, when output is the franchisee's decision

variable, the revenue royalty also impacts the output that will be

supplied in the market, changing the nature of the problem.

The total amount of risk and expected demand do not affect the

sharing rule. The presence of costs, however, may change the analysis.

Without costs, the revenue royalty is also a profit royalty. When the

franchisor collects profit via a profit royalty in the presence of

linear or quadratic costs, the previous analysis can be modified by

replacing the franchisee's revenue with the franchisee's revenue minus

cost. This can be done because revenue in the above model is quadratic

m output, and the expression for profit would then also be quadratic in

output. The same derivations would apply, except that some of the

parameters would be replaced by other parameters. The optimal profit

royalty would then be the same as the optimal revenue royalty in the

absence of costs. But when the franchisor collects profit via a revenue

royalty in the presence of costs, a case which I will not develop

further, it is not obvious that the revenue royalty t = £/(a+/3) would

still be optimal.

How does actual franchisee output q*(t) compare with the output

which the franchisor would prefer? Differentiate franchisor welfare

given by equation (32) partially with respect to q to obtain
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(42) dZ/dq - a - 2bq - az
q [0( 1 - 1 )

2+at2
] - 0, which gives

<5r “ a/{2b+a2 [^(l-t) 2+Qt2
] ) - a/[2b+£(l-t)a2

] ,

where the last step involves substitution of t. Consequently, the

franchisor's most preferred output is equal to the franchisee's

independent choice of output, represented in equation (27). Both market

output and the revenue royalty are then invariant to the franchisor's

ability to control output. That also means that the fixed fee f is the

same in both instances since the uncertain revenue (a-bq+e)q to be

shared is the same.

The right to serve the market by use of a franchisee confers a

certain value to the franchisor. This value does not, as it turns out,

depend on the franchisor's ability to determine output. Holmstrom

(1979) shows that in general principal-agent theory, the principal's

enhanced ability to control the agent's action via better information

increases the principal’s welfare. The given principal-agent model is

therefore a very special case among the class of more general principal-

agent models. My conclusions are true under the extreme assumptions of

the model and would likely not hold up under different conditions.

Also note that there is a qualitative difference in the optimal

franchise contract as one moves from a situation without risk to one

with risk. In the previous chapter, I show that the franchisor is

indifferent between all revenue royalties in the absence of risk, with

the fixed fee appropriately adjusted. But now one particular revenue

royalty, /9/(a+,9), turns out to be the most beneficial.
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With many franchisees the optimal sharing rule is no longer given

by t P/(a+P)

•

Rather, the new revenue royalty depends on the number

of franchises.

Let N be the number of franchises. Also, assume that demands in

the different franchised markets are equal to one another, and more

particularly that the random term e affects all markets equally. Going

back to the simple case of linear demand, franchisor profit equals

(44) *R = t(aq* - bq*2 + eq*)N + (l-t)(aq* - bq*2 )N - a2
( 1 - 1 )

2
/3q*2N/2 - KN

with variance VAR(ttr ) = a 2
t
2q*2N2

,
so that

(45) Z - (aq* - bq* 2 )N - ct
2
( 1 - 1)

2£q* 2N/2 - a 2
t
2q*2N2a/2 - KN.

Expected utility per franchise can be represented by R = Z/N, or

R (l . c ) ” (aq - bq*2
) - a 2

( 1 - t)
z
/3q*2/2 - a2

t
2q*2Na/2 - K,

where it is to be remembered that q* - q*(t). Total differentiation

with respect to t yields

(47) dR/dt = (a - 2bq* - a 2q*
[ ( 1 - 1 )

2^+t 2oN] ) dq*/dt

o
2 q‘ 2

[
(l-t)j3- tNa] = 0.

Each franchisee's first-orde r condition implies that
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(48) [a - 2bq* - a2q*( 1- 1)/3] dq*/dt - 0,

and subtracting (36) from (35) yields

dR/dt - -a2q*[(l-t) 2
/3-(l-t)/3+t2aN])dq7dt

+ cr
2q*2 [(l-t)/3 - tNa

]
- 0,

- [)3( 1 - 1) (l-t-l)+t2aN] dq*/dt + q*[ (l-t)0-tNa] = 0,

t[ (l-t)/3-tNa]dq*/dt + q*[ (l-t)^-tNa] - 0,

[
tdq*/dt+q*

] [ ( 1 - 1 ) /? - tNa
] =0, and

(49) t-0/(aN+0).

In similar fashion as above one can show that t maximizes franchisor

welfare

.

The presence of many franchisees increases the burden of risk

bearing to the franchisor, so that with respect to each individual

franchisee he behaves as if he were N times as risk averse as with one

franchisee. The optimal revenue royalty decreases with the size of the

franchise chain.

The optimal revenue royalty also implies that

(50) p/a - Nt/ (1 - 1)

.

Thus for any given revenue royalty and number of franchisees one may

infer the ratio of each franchisee's degree of absolute risk aversion to

the franchisor's degree of absolute risk aversion. For example, if a
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franchisor with 500 franchisees charges a revenue royalty of 8%, then

the above model implies that each franchisee must be a little more than

40 times as absolutely risk averse as the franchisor. 20

There are three provisos to interpreting the above result when

applied to real-world franchising. First, a large franchisor may better

be able to obtain insurance through issuing stock than a small

franchisor. The model assumes a constant degree of absolute risk

aversion for the franchisor. If there is a fixed setup cost to

obtaining insurance by issuing stock for example, then one would expect

that large franchisors display less risk aversion and that they do not

necessarily charge a smaller revenue royalty than franchisors with few

franchisees, ceteris paribus .

Secondly, the model assumes that demand shocks are perfectly

correlated across all franchises. If they are not perfectly correlated,

then adding a franchisee increases the burden of risk-bearing to the

franchisor by a smaller amount, and this lessens the tendency of an

additional franchise to lower the optimal revenue royalty rate.

Thirdly, in the real world existing franchise contracts are not

costlessly renegotiated as the size of the franchise chain increases.

Then the revenue royalty must be viewed as a reflection of the chain's

long-run size that the franchisor anticipated at the time the franchise

agreement was signed, rather than the actual size of the chain.

This assumes that the chain is in long-run equilibrium
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9. Conclusion

Under suitable conditions a trademark owner can realize economies

by leasing out the right to serve a market to a franchisee. A revenue

royalty and a fixed fee are being used in combination, and it is the

sharing of risk which makes franchising worthwhile. This result does

not require that the franchisee be less risk averse than the franchisor,

nor that the franchisor determine franchisee output. The framework

which generates these results is a rather simple one.

Even when lower cost production by a franchisee, due to imperfect

monitoring of store operators, is the reason for franchising, risk and

risk aversion may be used to explain revenue sharing. The risk sharing

model is therefore complementary to explanations of franchising that are

based on monitoring costs.

One definite limitation of the analysis is that quantity- setting

is the only behavioral mode considered. This may be appropriate for

some industries, but not for others. For example, operators of fast

food restaurants do not adjust price on a frequent basis; rather they

let the amount sold equilibrate the market. This may or may not be

crucial for some the results developed in this paper, but it should be

investigated. Secondly, the general second-order conditions of the

franchisor s problem deserve closer investigation.

There are at least two extensions that should be considered for

further research. One would be to design the cost function in such a

way that serving the market requires decentralized production. A model

of this type might help explain why franchisors do not franchise all of

their establishments but rather own and operate some of them. Another
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extension would place the franchisor- franchisee relationship in a

dynamic context, allowing for the maintenance of inventories. This may

help understand franchised retail operations in which the holding of

inventories absorbs a substantial share of resources, such as automobile

dealerships

.
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Figure 2-1



CHAPTER III
INTER- FRANCHISEE COMPETITION AND THE OPTIMAL FRANCHISE CONTRACT

1. Introduction

Franchisees of any chain sell a spatially differentiated product.

Consumers regard the product made available by one chain in different

locations as an array of products which are imperfect substitutes for

one another. This is due to differences in transportation costs

involved when visiting different stores. Franchisees of any chain are

always competing for customers located near the mutual market

boundaries. By lowering price, any one of them can expect to increase

his own market area at the expense of his rivals

.

In order to explain geographical dispersion of franchise chain

establishments Lovell (1970, 1971) introduces a theory in which the

franchisor's decision about how many franchises to award is resolved by

a trade-off between scale economies in production by each franchised

establishment, and the benefit of serving consumers locally in order to

conserve on their transportation costs. In Lovell's model, consumers

who do not travel a long distance to purchase the product reward the

seller with a greater quantity purchased. 1

We generally, Blair and Peles (1977) view franchising as the
consequence of large scale economies in promotion of the trademark
combined with diseconomies of scale in the distribution of the actual
product, so that a large market supported by one trademark is served bymany small stores. While they do not discuss the nature of the
distribution diseconomies in detail, such diseconomies may again be dueto transportation costs. Whether the seller bears such costs explicitly

70
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Lovell makes a number of simplifying assumptions and derives the

market area size which maximizes franchisor profit. In addition, he

determines the optimal location of the franchisee within any given

market area, as well as equilibrium price and quantity.

However, he discusses only cursorily how profit is collected by

the franchisor. Most franchisors in the real world collect rents by way

of some proportion of franchisee revenue, and a fixed fee.

Unfortunately, in the absence of inter- franchisee competition when the

franchisor m Lovell's model explicitly maximizes profit by using such a

revenue royalty and a fixed fee, the optimal revenue royalty turns out

to be equal to zero. The model therefore lacks an explanation for the

use of a revenue royalty by most franchisors. Where Lovell does address

inter- franchisee competition, he does not analyze the way the franchisor

collects profit. In real-world franchising, revenue sharing is so

common that it cannot be ignored. As I will show, inter- franchisee

competition turns out to be of the essence in the franchisor's

determination of the optimal payment schedule to be met by his

franchisees

.

In general, one would like a theory of franchising in which a

positive revenue royalty is endogenous. In addition, the franchisor

should find it to his advantage to contract with an independent

franchisee to serve the market, instead of hiring a manager who receives

or implicitly does
expensive to serve
market area due to
far away buy less

not matter; either it becomes successively more
customers farther away toward the boundary of the
rising transportation costs, or consumers who live

if they pay for transportation.
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a salary. Several sufficient explanations for a positive revenue

royalty have been proposed.

Blair and Kaserman (1982) suggest that a positive royalty rate may

be the consequence of franchisor and franchisee discounting future

profits at different rates. Since the franchisor more strongly values

future profits, a mutually beneficial contract involves a positive

royalty, which in their case is an output royalty. The distortion of

franchisee output that is induced by a rising royalty rate imposes costs

which counterbalance the gains from granting part of future sales

revenue to the franchisor.

Matthewson and Winter (1985) argue that the positive revenue

royalty is an instrument which helps control the franchisee's temptation

to free ride on the reputation of the franchise chain as a whole by

lowering product quality. The principal-agent problem arises because

demand is random, so that the franchisor cannot infer the fact of free-

riding from observing the individual franchisee's price and output.

Because franchisee wealth is bounded, the franchisee cannot place a bond

sufficiently large to eliminate his incentive to cheat.

In Chapter II, I show that if franchisor and franchisee are risk

averse and demand is uncertain, they may achieve mutual gains by

entering a franchise agreement with a positive revenue royalty. The

gains are due to risk sharing and take into account any output

adjustments by the franchisee introduced by the positive royalty.

In principal-agent models, Stiglitz (1974), Holmstrdm (1979),

Harris and Raviv (1979), and Shavell (1979) show that unless the agent

is risk-neutral, optimal incentive contracts in general award less than
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100% of the outcome to the agent, where the outcome may be profit,

revenue or output.

Eswaran and Kotwal (1985) suggest a special principal-agent model

of an agrarian economy in which output is random and depends on the

resources "supervision" and "management" which are not easily marketed.

Workers have an absolute advantage in supplying supervision (monitoring

their own effort), and landlords have an absolute advantage in

management (coordination of inputs). They show that sharecropping-

-

which corresponds to revenue sharing in franchising- -arises when workers

and landlords find it difficult to sell their special skills in the

market.

All of the above theories except that of Blair and Kaserman (1982)

explicitly rely on the presence of risk in one form or another. But

even Blair and Kaserman argue that future profit might be viewed as

expected future profit, in which case the franchisee's higher discount

rate on future profit would represent a greater degree of risk aversion.

In other words, no model has been suggested which explains a positive

revenue royalty without invoking the presence of risk combined with some

non-neutral attitude toward that risk in one form or another.

In this chapter, I show that while all of the above explanations

are sufficient, they are not necessary. Rather, the positive revenue

royalty may be due to competitive interaction between the franchisees of

one chain. Intuitively, when franchisees are assigned market areas,

they behave as monopolists to the extent that the market areas are

fixed. But when the market area is flexible, from the franchisee's

perspective, so that it can be increased by lowering price, then in
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equilibrium all franchisees choose output that is too high as compared

with the pure monopoly output for each individual market. In response,

the franchisor imposes a positive revenue royalty on all franchisees,

reducing the net marginal revenue that is obtained by lowering price.

This revenue royalty is just large enough so as to effect the pure

monopoly price which maximizes overall profit.

Section 2 develops a Bertrand model of inter- franchisee

competition for a general class of demand and cost functions which shows

that when franchisees compete with one another to any extent, a positive

revenue royalty is optimal. Section 3 presents a parallel model of

Cournot competition. In section 4, I illustrate the Bertrand model with

linear demand and cost curves. In order to close the model, I derive

the optimal market area that the franchisor assigns to each franchisee

m section 5, and I discuss a number of comparative static results

pertaining to the optimal market area, per capita sales, mill price,

average delivered price, and the equilibrium revenue royalty. Section 6

completes the chapter by presenting a brief summary of the results.

— £--General Bertrand
.
Model of Inter- Franchisee Competition

With imperfect competition between franchisees for customers near

the assigned market boundaries it is necessary to specify the nature of

their rivalry. They might either behave as Cournot competitors, in

which case each of them when choosing output assumes that neighboring

franchisees do not adjust their output levels in response.

Alternatively, as Bertrand rivals they set price based on the
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supposition that the neighboring franchisees do not react by adjusting

their prices.

First, consider spatial demand in its aggregate form. In section

4., I give an example which derives aggregate spatial demand from each

individual consumer's demand. But first, let q represent the amount

purchased by all consumers, and more particularly

(!) q - q(p,y),

where y is a given market area. Demand is decreasing in price, given

the market area: 3q/3p <0. At any given price, quantity demanded is

increasing in the market area, so dq/dy >0. The market area itself

depends on price: a higher price, holding constant prices charged by

neighboring franchisees, leads to a smaller market area because

customers in the neighborhood of the boundary are lost: dy/dp < 0.

Hence the slope of demand when the market area is not held constant

equals

(2) dq/dp — 3q/3p + (3q/3y)dy/dp < 0.

The market area is assumed to be symmetric in all franchisees' prices so

that if all prices are equal, y - m, where m can be thought of as that

market area which the franchisor assigns to each franchisee by locating

them apart by distance m in a linear market. More explicitly, the

market area can be written as y = y( Pl ,p2 ,m), where Pl is the price

charged by the franchisee, p2 the price charged by the franchisee's
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neighbors, and m the assigned market area according to the franchise

contract. Then y(Pi,p 2 ,m) - m when Pl - p 2 .

When transportation cost is linear in distance travelled and does

not depend on the amount purchased, the actual market area can be made

explicit. Consumers purchase from that franchisee who offers the lowest

delivered price. The customer who is just indifferent between

purchasing from the franchisee under consideration is identified by

(3) p :
+ 2zy/2 = p 2 + 2z(m-y/2),

where z is transportation cost and m/2 the assigned market area to the

right and to the left along a linear market. Transportation cost is

multiplied by 2 since consumers must travel to the store and back.

Equality (3) implies that

< 4 ) y “ y(Pi.P2 ,m) - m + (p 2 - Pl )/(2z) .

If transportation cost is not linear in distance, or if it depends

on the amount purchased, the market area is no longer necessarily a

linear function of the prices charged.

To ensure concave revenue, I assume that d
zq/dp 2 < 0, and that

d[ (dq/dy)dy/dp]/dp < 0. The latter condition means that the decrease in

sales as price rises that is due to market contraction is at least as

large at high prices as it is at low prices. This is plausible because

at any given price, customers near the franchise establishment purchase

more than customers located farther away, so that when they are lost as
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price rises the firm incurs a greater sacrifice in quantity demanded.

Revenue equals

(5) pq(p.y(p)),

and marginal revenue with respect to price equals

(6) q + p [ 3q/3p + (3q/3y) dy/dp
]
< 0,

which has the slope

(7) 2[[3q/3p + (3q/3y)dy/dp] + p[3
2
q/3p

2 + d{ (3q/3y) dy/dp
)
/dp

]
< 0.

The slope of marginal revenue is strictly negative based on the above

assumptions

.

Costs equal c - c(q). Marginal cost with respect to output is

strictly positive (dc/dq > 0) and weakly increasing (d2c/dq2 > 0).

Since q - q(p,y(p)), it is also necessary to consider the behavior of

cost with respect to price:

(8) dc/dp - (dc/dq) [3q/3p + (3q/3y)dy/dp] <0, and

dc/dp 2 - (d2c/dq 2
) [3q/3p + (3q/3y) dy/dp

]

2

(dc/dq) [3
2
q/3p

2 + d
( (3q/3y) dy/dp

)
/dp ]

.
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The second derivative of cost with respect to price cannot be signed,

but it turns out that this is not essential.

The franchisor who seeks to maximize his utility by withdrawing

the greatest possible profit from the representative franchisee would

like each franchisee to charge that price which maximizes profit within

the confines of the given market area. Profit is collected through a

revenue royalty and a fixed fee. Franchisee profit equals

(10) n - (l-t)pq - c - f,

and each franchisee must earn at least zero profit. The zero profit

condition implies a certain value of f, the fixed fee, for each choice

of the revenue royalty t, holding constant price:

(11) f = (l-t)pq - c

Ideally, the franchisor solves a problem in two decision

variables, price and market area. But if price is chosen independently

by each franchisee, the franchisor can impact price only through the

payment schedule (t,f) and the assigned market area m. There may be two

reasons for which the franchisor cannot directly control price. First,

when the franchisor deals with many franchisees, it may be expensive to

monitor compliance with the franchisor's choice of price, especially

when franchisees may individually increase their own profit by lowering

price, so long as their rival franchisees continue to sell at the higher

price. Secondly, it is not necessarily legal for the franchisor to fix
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retail price. According to Blair and Kaserman (1985, pp. 355-59), the

antitrust statutes, as interpreted by the courts, prevent a manufacturer

from directly imposing a minimum resale price on retailers. Indirectly,

such price fixing may be accomplished by refusal to deal with retailers

who sell the product at a discount, but the dividing line that

distinguishes legal from illegal conduct is not perfectly clear. For

those two reasons, I assume that price is determined by each individual

franchisee

.

For the time being, assume that the franchisor has solved the

problem of choosing the market area, so that m can be regarded as

exogenous. Then if each franchisee independently charges that price

which maximizes total profit within the market area, the franchisor can

extract maximum profit from each franchisee through some combination of

royalty and fee. Franchisor profit for each franchisee equals

(12) 7rR - tpq + f,

and by substitution of the franchisee's zero profit constraint (11),

(13) 7rR - pq - c .

This expression for franchisor profit is concave in price, as will

be shown. In order to derive that price which maximizes total profit,

consider the franchisor's hypothetical problem of choosing that price

which maximizes (13). That is, I seek to determine the monopoly price.

The franchisor knows that the actual market area is invariant to the
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symmetric choice of price (dy/dp =-0), so that the first-order and

second-order conditions are

(14) d7rR/dp - q + p3q/3p - (dc/dq)3q/3p - 0, and

(-
15 ^ d2

7rR/dp - 23q/3p + (p - dc/dq)3 2
q/3p 2 - d2c/dq2

(3q/3p) 2 < 0.

Since d(pq)/dp
|^ - q > 0 and dc/dp|p_

0 < 0, it follows that d7rR/dp| p=0 >

0. The first-order condition implies that p > dc/dq, and the second-

order condition is then satisfied. Therefore, pRl the solution to (14)

and (15) is positive. Also, assume that ?rR (pR ) > 0, so that the

operation of the market is worthwhile. Then the corresponding output

must be positive, for otherwise the firm could earn only zero profit.

In solving the franchisee's problem I shall focus on the

conditions under which each franchisee will be motivated to charge pR

because in all other cases the franchise cannot deliver maximum profit

to the franchisor, no matter what combination of royalty and fee the

franchisor utilizes to collect profit.

Each franchisee chooses price in order to maximize

< 16 ) *(p,y(p)) - (l-t)pq - c - f.

Franchisee profit is continuous and concave in price, and it is

important to remember that from the representative franchisee's

perspective, the market area is decreasing in price. This necessarily

impacts franchisee behavior. The conditions for profit maximization are
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(17) dn/dp - (l-t)q + (l-t)p[3q/3p + (3q/3y)dy/dp]

- (dc/dq) [dq/dp + (3q/dy)dy/dp] - 0,

(18) d2Vdp 2 - 2(l-t)[3q/3p + (3q/3y)dy/dp]

+ [ (l-t)p - dc/dq] [d
2
q/3p

2 + d{ (3q/3y) dy/dp
}
/dp

]

- d2c/dq2
[3q/3p + (3q/3y) dy/dp] < 0.

When all franchisees solve the same problem, each of them charges the

same Bertrand-Nash equilibrium price, p„(t). Clearly, at that price

the second-order condition is satisfied. Once again, the marginal

profit conditions at p - 0 imply that price is positive: pBT ( t ) > 0.

Evaluate the franchisee's first-order condition at pR : since the

franchisor's first-order condition is satisfied at pR ,
one can subtract

(14) from (17) which gives

(19) dn/dp = -t[q + p3q/3p] + [(l-t)p - dc/dq
] (3q/3y) dy/dp

.

At t - 0,

( 20 ) dn/dp - [p - dc/dq ]3q/3y (dy/dp) < 0,

and at t - 1,

( 21 ) dn/dp - -dc/dq [3q/3p + dq/3y(dy/dp)
]
> 0.

Moreover, d?r/dp evaluated at pR is strictly increasing in t:
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(22) d [ cbr/dp
]
/dt = -dc/dq(3q/3p) - p3q/3y (dy/dp) > 0

This means that pBT (t) — pR for some positive revenue royalty t,

where 0 < t < 1. Figure 3-1 illustrates this situation. When t = 0,

marginal profit evaluated at pR is negative, so that pR cannot be the

Bertrand price. Similarly, when t - 1, marginal profit is positive at

the monopoly price because each franchisee would then like to charge a

price high enough to reduce output and costs to zero. By imposing t on

each franchisee, the franchisor effects the desired result: in

equilibrium, price turns out equal to the desired price pR , and the

fixed fee is adjusted to extract the full monopoly profit from each

franchisee

.

The foregoing indirectly shows that

(23) dpBT (t)/dt > 0,

which could have also been obtained by implicit differentiation

(dpBT (t)/dt = -d 7r/(dpdt)/[d 2
7r/dp 2

] ) and demonstrating that d2
?r/(dpdt) is

positive. For suppose this were not the case; then

(24) dV(dpdt) - -q - p[3q/3p + 3q/3y(dy/dp)
]
< 0, so that

(l-t)q + (l-t)[<9q/3p + 3q/3y(dy/dp)
]
> 0.

But from first-order condition (17) is known that the last line equals

(25) (dc/dq) [3q/3p + (3q/3y) dy/dp
]
< 0,
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so that a contradiction results and both d2*/(dpdt) and dpBI (t)/dt are

strictly positive.

At the optimal royalty rate t, each franchisee chooses price pR

and equation (17) is equal to zero.

In explicit terms, the optimal revenue royalty can alternatively

be written as

(26)

(27)

(28)

(p - dc/dq ) 3q/3y ( dy/dp

)

dc/dq(3q/3p) + p3q/3y (dy/dp)

(p - dc/dq)3q/3y(dy/dp)

q + p[3q/3p + 8q/3y (dy/dp)

]

t
p3q/3y(dy/dp)

q + p[3q/3p + 3q/3y(dy/dp)

]

where e is the price elasticity of demand, (3q/3p)/(q/p) , with the

market area held constant. The last expression can be given a rather

definite interpretation. The denominator in the second fraction is

equal to the negative marginal revenue as price rises. The optimal

revenue royalty rate is proportional to the share of the marginal

reduction in revenue which is due to contraction of the market area as

price increases, as represented by the second fraction. In the limit!

case, when franchisees perceive no market area effect, i.e. when they

are not competing with one another, the optimal revenue royalty equals

ng

zero

.
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It is difficult to perform comparative statics for the revenue

royalty with these expressions because most right-hand terms are

functions of the parameters of the problem. However, equation (27)

turns out to be very helpful in the linear model developed below.

3. A General Cournot Modal

In the corresponding Cournot model, inverse demand equals

(29) p = p(q,w(q))

,

where price declines in quantity demanded for any given market area

(3p/3q < 0), and a greater market area permits a higher price to be

charged, at any given quantity demanded (dp/dw > 0). Also, the market

area increases in the quantity the franchisee attempts to sell, holding

constant the quantities the franchisee's neighbors attempt to sell

(dw/dq > 0) . Again, market area w(q) can be regarded as the reduced

version of the more explicit expression w( qi ,q2 ,
m ), where q x

is the

franchisee's output, q2 is the neighbor's output, and m is the assigned

market area. Again, I assume symmetry, so that w = m when q : = q 2 . The

expansion of the market area separately raises price, so that the net

effect

(30) dp/dq = dp/dq + 3p/3w(dw/dq)

is negative only if expressly assumed, as I do. Also, I require that

marginal revenue strictly exceeds marginal cost at zero output. In
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addition, both d
zp/dq2 and d[3p/3w(dw/dq) ]/dq are less than or equal to

zero in my model. In words, the latter condition represents that at

large levels of output, the price increase due to market expansion when

output rises is smaller than at low output levels. Given the above

assumptions, the slope of marginal revenue

(31) p + q[3p/3q + 3p/3w(dw/dq)

]

which equals

(32) 2 [dp/dq + 3p/3w(dw/dq)
] + q[3

2
p/3q

2 + d{ 3p/3w(dw/dq) }/dq

]

is strictly negative; total revenue is a concave function of output.

Also, I require that marginal revenue exceed marginal cost at zero

output

.

Optimal output from the franchisor's perspective is found by

maximizing

(33) ttr - qp(q ,
w(p) ) - c (q)

over output, holding constant the market area at m, which implies

(34)

( 35 )

dfl-R/dq - p + q<9p/3q - dc/dq = 0,

d 2
7fR/dq

2 - 23p/3q +q<3
2
p/3q

2
- d2c/dq 2 < 0.

and
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The second-order condition is automatically satisfied, so that there is

one positive profit maximizing output qR so long as maximized profit is

strictly positive: ?rR (qR ) > 0.

Each franchisee's objective is to choose output independently in

order to maximize

( 36 ) n - (l-t)qp(q,w(q)) - c(q) - f,

which implies

(37) dn/dq - (l-t)p + ( 1 - 1) q [ 3p/3q + 3p/3w(dw/dq)
]

- dc/dq = 0,

(38) d2
7r/dq 2 = 2(l-t)[3p/3q + 3p/3w(dw/dq)

]

+ ( 1 - 1) q [ 3
2
p/3q

2 + d( 3p/3w(dw/dq) }/dq] - d2c/dq 2 < 0.

Equation (38) is guaranteed to be satisfied. Evaluate the first-order

condition at qR : this means that one can subtract the franchisor's

first-order condition (34) from (37) to obtain

(39) dff/dq - -tp - tq3p/3q + (1- t)qdp/dw(dw/dq)

.

Also, from the franchisor's first-order condition, -tp - tq<3p/dq =

-tdc/dq, so

(40) dn/dq = -tdc/dq + (1- t)q3p/3w(dw/dq)

.
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The franchisor's objective is to find that revenue royalty t which

equates (37) to zero. At t = 0,

(41) dw/dq - qdp/dw(dw/dq) > 0,

and at t = 1,

(42) d?r/dq - -dc/dq < 0.

Marginal franchisee profit is strictly decreasing in t:

(43) d[djr/dq]/dt = -[dc/dq + 3p/3w(dw/dq)
]
< 0.

Hence, the unique revenue royalty which assures the profit maximizing

output qR lies strictly between zero and one and satisfies

q3p/3w(dw/dq)
(44) i =

P + l[dp/3q + 3p/3w(dw/dq)

]

When the franchisees behave as Cournot competitors, the optimal revenue

royalty rate is equal to that share of marginal revenue that is the

consequence of market expansion. The solution is illustrated in Figure

3-2.

Very generally, the presence of inter-franchisee competition

prompts the profit-maximizing franchisor to influence franchisee
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behavior by charging a positive revenue royalty rate and adjusting the

fixed fee appropriately.

Bertrand Competition: A Linear Example

Consumers are uniformly distributed with density c along a road of

infinite length. Each consumer's inverse demand equals

(45) Pa " 4>
- yx,

where p d is delivered price, quantity purchased by the individual

consumer is denoted by x, and * and 7 are fixed parameters. Delivered

price includes linear transportation costs:

(46) Pd - p + 2zd

,

Per mile transportation cost equals z, and d is the distance the

consumer is located from the store. Lovell (1970, 1971) suggests a

spatial model of this type.

With a given price quoted by the franchisee, consumers who live

far away buy less than consumers who live nearby. By substituting and

rearranging terms,

(47) x - (<*-p )/7 - ( 2 z/7 )d.



89

The franchisee is located at point zero, and the market boundaries

are [-y,y]. The above assumptions determine that the market boundaries

are given by

(48) y - m + (p2 - Pl )/4z.

The total number of consumers within this market equals 2cy. Aggregate

quantity demanded is represented by

(49) 9 = [(<0-p)/7 - (2z/y)
|
1

1

]c dl,

where 1 is the location of the individual customer. By integration,

demand to the individual franchisee equals

(50) q = 2(j5cy/7 - 2pcy/y - 2zcy2
/7 , or

(51) P =
<f> - yq/(2cy) - zy.

Aggregate quantity demanded is therefore linear in price and

quadratic in the market area. Also, the decrease in the quantity

demanded due to a price increase is greater with a large market area.

This is because more consumers reduce their purchases when the

franchisee's market is large.

The maximum distance any consumer can be located from the store

equals y, which is a function of the assigned market area, the

franchisee's price, and the neighboring franchisees' prices. In order
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that no customer who is considered in the calculation of demand purchase

a negative amount of the good, it must be true that

(52) x - (0-p)/7 - (2z/7)y > 0,

and by substitution of (50) into (51)

7q/( 2cyy) + zy/7 - 2zy/y > 0,

(53) y <
[ 7q/(2cz)]

1 ' 2
.

Equation (53) implies that there is an acceptable upper limit on the

size of the market area that the franchisee will consider, given the

output he attempts to sell. If, for example, the assigned market area

exceeded
[ 7q/(2cz)

]

1/2
, then the profitable limit on the franchisee's

market would be equal to y -
[ 7q/(2cz )

]

1/2
. In that case, the

franchisees' markets would not touch and the franchisees would not be

competing with one another. Since in equilibrium all prices are equal,

(53) also defines an upper limit on the size of the market areas that

the franchisor would like to assign to franchisees if he wanted no

potential customer to go unserved.

Demand function (50) satisfies all of the assumptions made on

demand from the general model, and I can therefore draw on the results

established for the general case.

I assume that production costs are equal to

(54) c (q) = F + vq.
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Thus operation of each individual market involves increasing

returns to scale, due to the presence of F, the fixed cost of operating

each store. Franchisor profit can be shown to attain its maximum at

(55) pR - (4> - zy + v)/2.

The market boundary y is given by equation (48). The symmetry of

the model implies that in equilibrium, y = m. In order to utilize the

explicit form of the revenue royalty, equation (27), a few terms must be

evaluated by substitution of pR and y = m:

dc/dq - v

dq/dy = {<t> - pR - 2zy)2c/y =
(<f>

- 3zm - v)c/7 ,

dy/dp = - 1/ (4z)

,

q =
(<f>

- zm - v) cm/y, and

dq/dp =- - 2cm/7 .

Equation (27) then implies

( 56 )

[0^-zm - v)/2][-c/(8z7 ) ] [<6 - 3zm - v]

(* ' Zm * v)cm/7 + [(* - zm + v)/2
]

[ -c/(8z7 ) ] [0 + 13zm - v]

’

which can alternatively be written as
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3(zm) 2
- 4(^-v)zm + U-v) 2

(57) i -

3(zm) 2
- 4^zm + 30vzm + 0

2
- v2

Clearly, the denominator is greater than the numerator and

therefore 0 < t < 1. As transportation cost z and market area m appear

only as their combined product, the impacts of transportation cost and

market area on the optimal revenue royalty have the same sign. In order

to determine that sign within the linear model, differentiate t with

respect to zm:

(58) dt/d(zm)
[ 6zm - 4(0-v)](DEN) - (NUM)[6zm - 4

<f>
+ 30v]

(DEN) 2

The denominator and numerator in (57) are denoted by DEN and NUM,

respectively. The first term, [6zm - 4(^-v)], is strictly negative.

This can be derived from the nonnegativity constraint on the individual

customer's purchases: x > 0 and franchisor price pR imply

(7*P)/7 -2zm/7 > 0,

4> - p - 2zm > 0,

<t>
- 3zm - v > 0,

6zm - 2 (<£-v) < 0, and

(59) 6zm - 4 (0-v) < 0.

Since the denominator of (57) is greater than the numerator and is

multiplied in (58) by a number more negative than the factor on the
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numerator, the derivative must be strictly negative. Thus I have shown

that in the linear model, an increase in transportation cost leads to a

lower revenue royalty. The reason is that because of the greater

transportation cost, franchisees are competing less intensely with one

another because a price reduction yields fewer additional customers, and

because each additional customer buys less.

Also, an increase in the market area requires that the optimal

revenue royalty fall: this is because the greater the market area, the

relatively less important the behavior of borderline customers for each

franchisee as compared with the behavior of the inframarginal customers.

Similarly, an increase in marginal cost leads to a decrease in the

optimal revenue royalty:

(60) dt/dv =
[4zm - 2 (0-v) ] (DEN) - (NUM)[30zm - 2v]

(DEN) 2
< 0

The argument for signing this derivative is the same as before.

Greater marginal cost reduces the marginal net benefit from gaining

customers at the market boundaries, so that a lower revenue royalty

su ff^-ces to correct for inter- franchisee competition.

The Optimal Marke t Area in the Linear Bertrand Model

Since the franchisor is able to effect any desired price and

output in the market, even when he cannot control either one directly,

the optimal market area can be determined by solving the problem of

choosing the market area that allows the highest profit per customer.
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Whether the trademark owner serves the market through company owned

stores or franchised establishments does not matter because as shown in

the previous sections, maximized profit within a given market area is

unaffected by this decision. 2 The determination of optimal market area

follows Lovell (1970, 1971).

With a fixed number of consumers per mile, the franchisor seeks to

maximize profit per consumer. Franchisor profit that is maximized with

respect to output, given the market area, equals

(61 > *R = (Pr - v)qR - F.

Let q a = q/(mc) be the average quantity demanded. The demand

curve can then be written as p = * - 7q a/2 - zm, and average profit

equals

(62) 7f
a = rrR/(mc) = (p - v)qR/(mc) - F/(mc)

= ( <t>
- yq a/2 - zm - v)q

a - F/(mc) .

Differentiation with respect to q a shows that the profit maximizing

output rate equals

(63) q a = (4> - zm - v)/7 ,

-
2Thi

Tl
tJ

l
Ue t0 the extent chac company operation does n

mr f.
S ’ If the fact that the franchisee is the residual claimaiva es Sreater effort at assuring the efficient combining ocompany operation of stores necessarily leads to lower profit

Sorton
a

(1988^
7 (1978)

' Brickley a^d Dark (1987

raise

inputs

,

See

and
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and upon substitution into (62), average profit that is maximized with

respect to output can be written as

(64) ?r a - (<j> - zm - v) z
/

(

27 ) - F/ (me)

since

( 65 ) P -
<f>

- 7q a/2 - zm = (<f>
- zm + v)/2.

The first-order and second-order conditions for maximizing average

profit ?r a with respect to market area are

( 66 ) d7ra/dm -= -z (<f>
- zm - v)/7 + F/(m2c) - 0,

(67) dV,/dm2 = z
2
/7 - 2 F/(m 3c) < 0 .

Figure 3-3 illustrates the profit maximizing market area. From

the first-order condition ( 66 ) ,
it follows that in equilibrium

( 68 ) z (<f>
- zm - v)/7 = F/(m2c),

where the right-hand side of the equation represents the marginal

benefit from spreading the fixed cost over more consumers, and the left-

hand side represents the marginal cost (in terms of sacrificed profit)

of increasing the average distance consumers must travel with a greater

market area. Equating these marginal benefit and marginal cost
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schedules results in m*, the optimal market area. Intuitively, between

the two potential solutions, the correct one must be the smaller market

area m* that results from intersection of the two curves because at that

market area, the marginal cost schedule cuts the marginal benefit

schedule from below, so that m represents a profit maximum. More

precisely, with two positive solutions to first-order condition (66),

one must represent a local profit minimum and the other a local profit

maximum. The second-order condition does not hold for large values of m

but for small market areas, so that m must be the profit maximizing

market area.

For the comparative statics, define delivered price averaged over

consumers to be equal to

(69) p a = fo pd dl = J™ (p+2zl) dl - (p + zm)m.

Substitution of the profit maximizing price, given the market area,

yields

(70) P a ” (<t> + zm + v)m/2.

The endogenous variables to be considered are the market area,

average sales, mill price, average price, and the optimal revenue

royalty. The exogenous variables are fixed cost, marginal cost,

transportation cost, the concentration of consumers, and the intercept

and slope parameters of demand.
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An increase in fixed cost shifts the fixed cost schedule in Figure

3-3 to the right, resulting in a greater optimal market area. From (63)

and (65) it is then clear that both average quantity demanded and mill

price fall, but (70) implies that the average price faced by consumers

increases as a result. From (58) it is also clear that with the greater

market area, the revenue royalty rate falls.

Within the confines of a fixed market area, higher marginal cost

leads to higher mill price and average delivered price, as well as lower

average sales, and a lower revenue royalty. But greater marginal

production cost also shifts the straight line in Figure 3-3 downward,

thus increasing the equilibrium market area. The independent impact of

greater market area on price and average sales is for both of them to

decrease, so that the net effect on mill price is ambiguous, but average

sales certainly drop. Average price rises unambiguously, since it is

increasing in both marginal cost and the market area.

The independent impact of the increase in marginal cost is to

lower the optimal revenue royalty. Now that the market area rises with

marginal cost, the indirect effect via market area on the revenue

royalty is also negative, so that ultimately the optimal revenue royalty

must decrease when marginal cost rises.

An increase in the density of consumers in the market c shifts the

marginal benefit schedule down, thus reducing the optimal market area.

This means that as the number of consumers rises, both average sales and

price increase. However, it does not mean that average delivered price

paid by consumers rises as well since stores are now located closer
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together. In particular, (70) reveals that average delivered price

actually decreases with a rise in the density of consumers.

The optimal revenue royalty is not directly a function of the

density of consumers, so that it is only affected by the decrease in the

market area. Since the revenue royalty is decreasing in the market

area, an increase in population leads to a greater equilibrium revenue

royalty.

The second type of demand change involves a rise in the price

intercept of individual consumer demand
<f>

,

i.e. the highest price any

consumer would pay for a small amount of the good. The impact on the

market area is negative as the straight line in Figure 3-3 rises. Thus

average sales and mill price rise, and average price falls, as when the

density of consumers rises. Also, the greater market area lowers the

optimal revenue royalty through its indirect impact. But the direct

impact of an increase in <j> on the revenue royalty is ambiguous.

Inspection of (57) reveals that the numerator, which is smaller than the

denominator, increases by a lesser amount than the denominator.

The third type of demand increase is represented by a decrease in

7, the slope of inverse demand. Once again, Figure 3-3 shows that the

optimal market area falls, with its associated impact on average sales,

mill price and average price, where the effect on average sales is

compounded because average sales is inversely related to 7. The optimal

revenue royalty must rise unambiguously due to the decline in the market

area; there is no direct impact since (57) does not involve 7.

Greater transportation cost z, given the market area, lowers

average sales and mill price, while it raises average delivered price
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and decreases the optimal revenue royalty. But when transportation cost

rises
, the optimal market area falls, and the indirect impact on the

other four endogenous variables is opposite in sign to the direct

impact, so that nothing can be said about the net effects that a rise in

transportation cost would have on average sales, mill price, average

price, and the revenue royalty.

6, Conclusion

I have shown that competition between franchisees for borderline

customers necessarily motivates the franchisor to include a positive

revenue royalty in the franchise agreement. Rather than charging a

fixed fee alone to extract profit, the franchisor uses the revenue

royalty to correct the distortion in franchisee behavior that is due to

rivalry with neighboring franchisees for borderline customers. This is

true quite generally; a linear model is used to illustrate this result.

The conclusion is unaffected by specifying the nature of competition as

either the Bertrand or the Cournot type.

The linear model permits the derivation of a number of comparative

static results. An increase in fixed costs raises market area, and it

therefore lowers average sales and increases average price paid by

consumers, even though mill price decreases. In addition, greater fixed

cost implies a lower revenue royalty. Greater marginal cost also raises

the optimal market area, lowering average sales and increasing average

price. The revenue royalty decreases with any increase marginal cost.
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A higher density of consumers lowers average delivered price

increases average sales, and raises the optimal revenue royalty that

franchisor imposes on each franchisee.

Citing inter-franchisee competition in order to motivate a

positive revenue royalty is novel and quite distinct from other

explanations that have previously been advanced. At this stage, it

appears that one should attempt to test the various theories against

the

one

another

.
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d7r/dp

Figure 3-1
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dn/dq

Figure 3-2
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Figure 3-3



CHAPTER IV
FRANCHISE CHAINS AND CONSUMER SEARCH

1. Introduction

The success of franchise chains in retailing is remarkable and

requires explanation. As indicated in Chapter I, common traits of

franchise chains which distinguish them are multiplicity of stores,

homogeneity of the product, independent operation of outlets, revenue

sharing and contracts which are long-term. The present chapter intends

to focus on the first two characteristics jointly, namely why there are

chains to begin with and why trademark owners find it worthwhile to

promote the trademark and ensure that product quality is homogeneous

across stores. This does not require that a store chain which may

result is a franchise chain in that store operators are independent

firms

.

Based on the observation that demand for a trademark is present in

many locations, Lovell (1971) develops a spatial model of franchising in

which the franchisor determines the optimal number of stores. This

problem is resolved in a trade-off between saved transportation costs on

the one hand and fixed costs of operating stores on the other. Lee

(1984) presents a model of spatial interbrand competition. Products are

differentiated by location as well as quality, and consumers are

distributed uniformly in the two-dimensional product space. Even though

he illustrates benefits from operating multiple stores in a manner

104
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similar to Lovell, the focus of his paper is different and he does not

derive an equilibrium number of outlets.

Geographically dispersed demand for products made available under

a trademark is not naturally given; rather, it is the consequence of

regional or national promotion of the trademark. Franchisors and

manufacturers are motivated to promote their products by way of a

trademark because consumers behave as though they demand quality

assurance in a market in which they might unintentionally purchase low

quality items because they are imperfectly informed. Franchise chains

might supply their product at a price premium, and yet they can make

sales to large numbers of consumers. In this spirit, primarily Caves

and Murphy (1976), but also Rubin (1978), Mathewson and Winter (1985),

and Brickley and Dark (1987) argue that consumer demand for quality

assurance in markets in which they are imperfectly informed of quality

can justify the formation of franchise chains.

According to Caves and Murphy (1976), consumers desire to be well-

informed about product quality at the time of purchase and are thus

willing to pay a premium for certainty. Caves and Murphy are more

specific about the consumer's information problem than any other author,

and yet they do not clearly explain the process by which consumers

benefit from chains and how franchise chains are actually rewarded. 1

For example, they leave it open whether consumers engage in systematic

1Please see their blocked quote toward the end of Chapter I.
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search. 2 The purpose of this paper is to further explore the

explanation of chains that is based on imperfect buyer information and

to give a consistent account which, perhaps surprisingly, has not been

developed. 3

The presence of a large scale trademark by itself is not

Picient for chains; distribution of the product must be

decentralized. This is recognized by Caves and Murphy (1976), Blair and

Peles (1977), Rubin (1978), Brickley and Dark (1987), and Martin (1988).

If, for some reason, the costs of distributing the product are lower

when stores cover market areas which are small relative to the

geographical size of the trademark, then by necessity the market will be

served by many outlets and the existence of chains is explained. In the

work of Lovell (1971) and Lee (1984), transportation costs are the

reason for decentralized distribution because even though the seller may

not bear the consumer's transportation cost explicitly, consumers are

willing to pay more for the product when the store is located nearby.

In the model to be presented, consumers who enter the market do

not know any seller's product quality. This applies to brands and

But other indirect explanations of search have been given For
example, Mathewson and Winter (1985) cite three reasons for the rising
importance of franchise chains in retailing: falling costs in the
promotion of national brand names, more traveling, and rising individual
costs of search as a consequence of rising time costs. Although they donot make this explicit, also they view franchise chains as the consequence
or imperfect buyer information.

Again,
"franchised"
this

why the establishments of chains are so frequently
i.e. independently licensed, is a different question. On

Caves and Murphy (1976), Mathewson and Winter (1985) andBrickley and Dark (1987), and chapters I and II of this dissertation.

see
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nonbrands alike, which I identify with chains and nonchain (independent)

sellers. In the context of a mobile consumer who visits different local

markets, the key distinction between chains and nonchains is that this

consumer encounters independent restaurants and motels only once whereas

establishments of any chain are present elsewhere, so that the chain

will be reencountered. The purchase of a product of unknown quality

serves two purposes: current consumption and acquisition of information

in order to improve future purchases. When visiting nonchain

establishments, learning is impossible and the consumer consequently

experiences no learning benefits when frequenting such stores or

restaurants. On the other hand, consumers are aware that once they

determine the value of the product purchased from a chain, they will be

able to apply this information to future purchases. It is implicit in

the analysis that stores of one chain supply a perfectly homogeneous

product. Consumers, not necessarily all of them, inform themselves by

purchasing products from chain stores, which ultimately provides the

desired quality assurance; they are those consumers who discount future

welfare by little and who anticipate many future purchases of the

product. Repurchase opportunity is valued by consumers before they even

know whether they want to repurchase the brand, and this valuation can

be exploited by chains by developing their trademark.

Without recognition of learning benefits the consumer's problem

would look different. Consider the first- time buyer who cannot know the

quality of any seller's product, chains and nonchains alike. Being

uninformed, any chain restaurant may appear as risky in consumption as

any other restaurant, whether another chain establishment or a nonchain
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restaurant

.

4 If willingness to pay extra for meals made available by

chains is based on knowledge currently held, then the first-time buyer

will not be willing to pay more for eating at a chain restaurant. If,

at the same time, chains charge a price premium then the first- time

buyer will certainly not visit a chain restaurant. Without learning,

the next time the consumer will then not be any better informed about

chain restaurants than before. Consequently, the second purchase

situation is just like the first, and the consumer does not acquire

knowledge of any chain's quality by experimentation.

There might be other sources of information. The nature of the

product permitting, consumers may learn from other consumers by

observation, or by direct communication. Or perhaps information is

published in the form of product reviews, and consumers might also infer

product quality by observing firms' advertising policies. 5

But in practice consumers do appear to experiment by purchasing

products of quality unknown to them. Not all of their knowledge is

acquired through channels other than their own experience. In the

presence of a price premium, this requires that their willingness to pay

not be based only on knowledge currently held. 6

all restaurant chains are highly similar, then one might expect
that first- time buyers know this beforehand and thus must sample only one
restaurant of any chain to determine with a high degree of certain what
they will receive in other chain restaurants. But even in this case it
is important to explain the initial visit at the first chain restaurant.

The latter position is argued by Schmalensee (1978).

6RiSk aversion is not necessary. Even the risk- loving consumer would
like to consume the product variety of maximal value with certainty. Riskaversion may, however, lead to less experimentation with chains of unknownvalue. See the search model by Kohn and Shavell (1974).
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The traveling consumer who visits chain restaurants and motels

perhaps furnishes the most obvious illustration of the principles

involved, but the essence of the analysis which emphasizes future

availability can be applied more broadly. Future availability, i.e.

repurchase opportunity, is a characteristic common to all brand name

products. Just as the consumer's environment in terms of restaurants

changes as he travels from one local market to another, for manufactured

products his purchase opportunities may change because (i) product

varieties disappear from the market while others are newly introduced,

and (ii) the consumer's ability to process information is limited: once

a product's quality is ascertained he may forget what it was, or he may

fail to correctly identify the product that was liked, or perhaps he

cannot even remember where to repurchase the product. 7,8 Brand name

products, unlike non-brands, persist in the market for a long time, and

their advertising, their packaging, and their general ubiquity all

signal ample repurchase opportunity to the consumer.

Among the conclusions to be obtained are: (i) if chains and

nonchains coexist in the market, chains command a price premium, so that

the expected utility from random purchase is lower for purchases made

from chain establishments, (ii) consumers try chains before non-chains

iS n° settled definition of the term "brand". Schmalensee

a ?7

Cal
V\ any variety of the product in question a brand. Sappingtonand Wernerfeldt (1985) refer to "branding" as a situation in which theirm attaches a name to a new product that carries a good reputation forproducts which the same firm is already supplying in other markets.

8Ava i 1 ab i 1 i ty thus incorporates both objective and subjectiveelements. Physical unavailability and forgetting alike decrease theconsumer s choice set, and the consequences for optimal consumer behaviorare then the same.
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if they sufficiently value future consumption, (iii) consumers become

informed endogenously, (iv) consumer demand for products made available

by chains is declining in the price premium, and (v) the price premium

explains additional incentive to form chains, and thus their existence.

Section 2 presents a review of the literature specific to the

consumer search problem. The basic model is developed in section 3.

Section 4 discusses a number of applications. Section 5 concludes the

paper with a summary and suggestions for future research.

2_: Search Models and the Consumer's Problem

Information about product quality is costly to buyers in many

markets. In the economics literature, this has been recognized in three

different types of models which all seek to explain buyer and/or seller

behavior in this situation.

First, producer incentives and the determination of product

quality are addressed by Akerlof (1970) who shows a market may collapse

when consumers are imperfectly informed. Other authors argue that such

a disintegration of the market may be prevented by the seller's

motivation to maintain a reputation (Nelson 1970; Klein and Leffler

1981; Shapiro 1983; Rogerson 1983; Allen 1984; and Sappington and

Wernerfeldt 1985). Klein's and Leffler 's model is representative of

this line of reasoning. In their seminal paper, they assume that no

buyer knows any seller's current quality. Information about product

quality becomes public with a one-period lag, meaning that if a seller

alters product quality, every consumer knows about that event in the

next period. Consumers infer the validity of sellers' claims to quality
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by considering the sellers' incentives to "cash in" their reputations.

If the future stream of rents earned by not lowering product quality is

sufficiently large, then sellers maintain high quality.

Secondly, Stigler (1961), McCall (1965), Kohn and Shavell (1974),

and Wilde (1980a, 1980b) deal with the consumer's problem in formal

search models. Consumers search for the lowest price (or workers search

for the highest wage), but the analysis is applicable to product quality

as well. 9 The investigation of the search process either covers one

purchase, or it may cover multiple purchases. Much of the literature on

consumer search has dealt with the consumer's problem when the product

is purchased once. Two search strategies are considered: (i) fixed

sample size search, and (ii) sequential search. In Stigler' s (1961)

model, a buyer searches for the lowest price among the set of sellers of

a homogeneous good; each extra observation imposes the same search

costs. Prior to starting search, the consumer decides on how many

sellers to sample. After sampling is completed, the consumer purchases

the good from the lowest-priced seller that he has found. McCall (1965)

recognizes that Stigler' s model is restrictive in that if offers are

obtained successively over time, the consumer should be allowed to

decide whether or not to continue search at any moment in time. 10 In

his sequential search model, after each price offer is received, the

Differences between price
consumers differ in their tastes

search and quality search arise
for quality. See Ross (1988).

when

10Once again, the fact that McCall's search model describes a workerand not a consumer is not important. The consumer, searching for the

search for^rh
S

°i™u
3 minimization Problem to which the worker's problem,search for the highest wage rate, is the symmetric counterpart when thetime horizon and recall opportunity are the same.
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consumer decides either to make a purchase or to continue search. A

purchase is made when the expected utility from continued search falls

short of the certain utility of accepting the best available offer.

McCall's central result is the existence of an optimal strategy which

involves a reservation price.

Thirdly, Salop and Stiglitz (1977), Chan and Leland (1982, 1983),

Wolinsky (1983), Schwartz and Wilde (1985), and Miller (1988) explicitly

describe both producers and consumers in market models, integrating

selected features of the former two types. Since imperfect consumer

information is at the heart of all of these, modeling producer

incentives always requires some description of consumer behavior. The

assumptions on how buyers deal with costliness of information largely

determine the character of all models. 11

In focusing on the second type, search models of consumer

behavior, there are four categories by which such models must be

distinguished. First, search may either involve recall and no recall.

Search with recall allows the consumer to reconsider an alternative that

was passed up previously. Secondly, the consumer's horizon may be

finite or infinite. Thirdly, samples may either be drawn from one

probability distribution only, or from different probability

distributions. And fourthly, the process may involve one purchase (upon

completion of search) or multiple purchases. In terms of these four

. f
lMarke t models of quality determination in the presence oformation costs all assume a simple search strategy for consumers For

Those ^of tL f Tl ^ (1985)
' there are two ^es of consumers.

? thG
^

a Ype always bu^ from the first seHer they encounter

tLt-ke
03

: purchase
60011" ^ -Hers before
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categories, the model proposed in this paper involves (i) imperfect

recall of some alternatives, (ii) a finite horizon, (iii) sampling from

two probability distributions, and (iv) multiple purchases. No such

model has been developed previously, even though all of its features

have been addressed in the growing literature on search.

Imperfect recall is considered by Landsberger and Peled (1977) and

Kami and Schwartz (1977). Landsberger and Peled investigate the

worker's optimal strategy when the duration of job offers is limited,

and Kami and Schwartz analyze the case of uncertain recall. But their

models involve homogeneous alternatives and single-purchase search and

are therefore not applicable to the problem at hand.

Salop (1973) and Weitzman (1979) allow for heterogeneous

alternatives to be sampled. When the consumer may sample from more than

one probability distribution, the optimal strategy involves a particular

order in which the alternatives will be considered. Also their models

deal with one purchase only.

Multi -purchase search is considered by Zabel (1967), Kohn and

Shavell (1974), and Wilde (1980a, 1980b). 12 But they deal only with

either perfect recall or no recall, and the alternatives to be sampled

are homogeneous

.

13

Kohn and Shavell (1974) argue that their analysis is equally
applicable to experience goods and search goods. Their model, however,
is asymmetric.^ In the case of search, the product is purchased once
(after completion of search), whereas experience goods in their model are
purchased many times, once in each period.

13Wilde develops an interesting model in which the consumer makes one
purchase of an experience good per period. Periods may contain an
undetermined number of stages of price search before purchase. Both
product quality and price are unknown ex ante . They are jointly
distributed with probability distribution F(q,p). First, the consumer
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3. The Model

The product under consideration is an experience good. There are

brand name varieties (B) of the product in the market, called brands for

short

.

14 Brands can be repurchased at the consumer's discretion: each

brand is available for consumption in any future period. There are also

non-brands (A), which are to be thought of as the "alternatives" to the

brands. Nonbrands cannot be repurchased. Consumer welfare for nonbrand

purchases is always random because, by assumption, nonbrands are not

encountered again, so that each purchase represents a new draw from a

probability distribution. Repurchase of brands, on the other hand,

generates a known level of utility to the consumer. Uncertainty about

utility is removed completely by taking a sample of size one. Consumers

can observe which varieties of the product are brands and which

varieties are nonbrands.

The consumer derives utility, denoted as u(p,q), from price and

quality. Utility is bounded below and above: 0 < u(p,q) < y. While

price is assumed to be observable, quality is not and utility is

collects price quotes. After each receipt of a price quote, the consumer
decides whether to purchase the product or not. When price is "suitable"
the consumer buys the product. Through actual consumption, product
quality is revealed. If quality turns out sufficiently high, the consumer
repurchases the particular variety at the end of the product's lifetime
If not, the process starts over again. The model covers multiple
purchases. Price search between purchases involves no recall, an infinite
horizon, homogenous alternatives. Quality search involves perfect recall,an infinite horizon, homogeneous alternatives. Put differently, the good

!q
* search good for price and an experience good for quality (Nelson

uThese correspond to the chain sellers,
btand and "chain" interchangeably.

From here on, I will use
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consequently random unless a known brand is purchased. For the time

being, price and quality are made implicit in order to focus on the net

outcome for the consumer, utility. Expected utility obtained from

purchasing a brand name variety at random equals nh ,
that of a nonbrand

M a . Let H(u) be the induced probability distribution function of

utility from purchasing a brand at random. In each period, the consumer

knows some best brand. This best brand in period t is denoted by Kt ,

and its utility is kt .

15 If the consumer does not know any brand, let k
t

=0. In any period t, the consumer may either choose the best known

brand Kt ,
a brand B at random, or a nonbrand A. The consumer's strategy

space consists of (Kt ,B,A). It is assumed that consumers cannot trade

information among one another, and that young consumers cannot observe

which brands are repurchased by older consumers, which would allow them

to extract information. Thus the only channel by which they can acquire

information is their own experience.

Consumers live for T periods. Time is indexed backwards, so that

T is the individual consumer's first period, T-l is the second, and 1 is

the last period. 16 Completing the setup, an optimal strategy is a

sequence of decisions {dt } = (dT , d^, .... d2 , d
x ) which maximizes

discounted expected utility.

15The time subscript will be suppressed whenever possible.

The solution to the problem will be backwards in time. Backward
indexing of time periods avoids renumbering of periods when a longer time
horizon is considered.
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When the decision horizon includes only one purchase, this is

equivalent to the consumer being in the last period of his lifetime.

The value function in this case is

(!) V
x
(k) - max [k, Mb . .

The entries are the values of choosing K (the best known brand), B

(an unknown brand), and A (a nonbrand), respectively. This value

function can also be written as

V
x
(k) - max [k, xj where x

x * max [/ib , pj .

The value x
x

is then interpreted as a reservation utility or

switchpoint level of utility. For values of the best known brand k

greater than x lf the best choice is this best known brand. Otherwise,

it is the unknown brand or the nonbrand which, by definition, is always

unknown. Figure 4-1 illustrates the choices available to the consumer.

The horizontal axis measures the value of the best brand the consumer is

aware of, while the vertical axis represents the values of different

choices available to the consumer. Naturally, the expected utility of

A, nonbrand purchase, is constant, and the value of repurchasing the

best brand increases with slope one.

With the decision structure clarified, V
x
(k) is a well defined

function. The relevant properties of V
:
(k) are:
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V
:
(k) - x

x if k < Xj

k otherwise

,

( 2 ) dV
1 (k)/dk = 0 if k < Xj

1 otherwise

,

Ekt vi(k )] " V
1
(u)dH(u) - XjIKXj) +

|
udH(u) .

I will argue below that for the nonbrands to be in the relevant

choice set, it must be the case that /i a > nb . Then no period 1 buyer

chooses B, an unknown brand.

When the decision horizon includes two purchases, I distinguish

the period in which the consumer is young (period 2) from that period in

which he is old (period 1) . Now the possibility of obtaining learning

benefits from experimentation arises. Experimentation means that a

brand yet unknown is purchased, which will also be referred to as

information. The best known brands in periods 2 and 1 are guaranteed to

be identical only if the consumer does not search in period 2.

Otherwise, the value of the best known brand in period 1 is k
1
=

max[k
2 , u2 ] ,

where u2 is the value of the previously unknown brand

purchased at time 2. The two-period value function is

In the alternative cases, the consumer acquires no

V2 (k2 ) = max [k2 + /9max[k
2 , nh , ^ a ] ,

pb + £EU2max[max[k 2 ,u2 ] , ,

+ /3max[k
2 , nb , Ma ] ]

.

( 3 )
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^u2
denotes that the expectation is taken over U2 ,

as u2 is not known at

the time that the period 2 decision is made. Note that

max[k2 ,
/ib ,

/i a ]
- V

1
(k2 ) , and that

£EU2max[max[k2 .u2 ] , Mb> M a ]
- ^V

1
(k2 )H(k2 ) + j3i V

1 (u)dH(u)
Jk 2

Therefore, one can express the period 2 value function in terms of the

period 1 value function:

(4) V2 (k) = max [k + 0V
1
( k) , nb + ^V

1
(k)H(k) + /3'£ Vi(u )dH(u)

Ma + jSViCk)]

= max [k, /ib + ^£[V
1
(u)-V

1 (k)]dH(u), Ma ] + /^(k) .

The first and the third elements of the maximand are the same as in the

one-period case. The central term is denoted as Z2 (k):

(5) ^(k) m Mb + P [Wu) V
1 (k)]dH(u)

This function represents the value of choosing an unknown brand, net of

the discounted expected period 1 utility that is guaranteed by k, the

value of the best known brand. In comparing K and B directly, one can

regard k - ^b as the cost of making the random brand purchase vs. going

with the best brand, and
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< 6 > Zz(k) - Mb - P J^fV 1
(u) V

1 (k)]dH(u)

as the present value of the learning benefits. The incremental value of

random brand purchase Z2 (k) turns out constant for k < x
x ,

and it is

decreasing otherwise:

Z2 (k) - Mb + ^ ^
u " x

i
Jxi

J>

] dH(u)

= Mb + P k] dH(u)

if k < x.

otherwise

,

(7)

dZ2 (k)/dk - - ^J^(dV 1 (k)/dk)dH(u) - /9[V
x
(k) - V

x (k)]h(k)

~P[ l*H(k)

if k < x.

otherwise

,

d2Z2 (k)/dk
2 = 0

- /Sh(k)

if k < Xj

otherwise

.

Learning benefits are decreasing in the value of the best known

brand because with a very good best brand, the chances that the consumer

will find a brand of higher value by experimentation are very small. As

seen in Figures 4-2, 4-3, and 4-4, there is exactly one point of

intersection between Z2 (k) and k. The optimal strategy can be

delineated in these diagrams. Consider the case that Z2 (0) > x
x ,

represented in Figures 4-2 and 4-3. Then the consumer's optimal policy

is to choose B (if k < x2 ) and K (otherwise). The new reservation

utility in this situation is defined by Z2 (x2 ) — x2 ,
which is greater
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than x
x . Now consider the opposite case, that in which Z2 (0) < x

:
.

This possibility arises only when n a > nb (see Figure 4-4). Then if k <

xi, the consumer chooses A, whereas for large values of k the choice is

the best known brand. In all cases, V2 (k) is a well-defined function.

It is continuous, and it has derivatives that are discontinuous at x^

and x2 as well (if x2 > x
: ) . In explicit terms, if x2 > x

:
which

requires Z2 (0) > x
1 , the two-period value function and its derivatives

are

:

( 8 )

V2 (k) = Z2 (0) + px,

- Z2 (k) + £k

- (l+/9)k

if k < Xj

if x
L < k < x2

otherwise

,

dV2 (k)/dk = dZ2 (k)/dk + ^dV^kVdk

- 0

- -0[1-H(k)] + P = ^H(k)

= l+P

if k < Xj

if Xj < k < x2

otherwise

.

When the learning benefit in the two-period model is not

sufficiently large to make random brand purchase worthwhile (the case

that Z2 (0) < Xi), the consumer's strategy is the same as in the one-

period model. If the value of the best known brand is greater than x
: ,

then the consumer repurchases that brand, otherwise the consumer prefers

to make a nonbrand purchase. The value function in this case is

V2 (k) = (l+£) Xl if k < Xj, and
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” (l+^)k otherwise.

At this point, it is clear that if ^a < nht the consumer does not

choose A either in period 2 or in period 1. If nonbrand purchase yields

lower expected utility than random brand purchase, then the addition of

learning benefits to brand purchase makes nonbrands yet less attractive,

no matter how strongly future utility is discounted. This leads to the

following proposition:

Proposition 1 : Given the assumptions of the model, if brands and

nonbrands coexist in the market, then the expected current

utility from random purchase must be lower for brands than for

nonbrands: n a > ^b .

Brands are a "worse buy" to consumers as compared with nonbrands

in terms of their current expected value. Holding constant expected

quality this implies a price premium. They are purchased by consumers

who are unaware of their true quality because they embody learning

benefits that are absent for nonbrands. Consumers improve their

prospects of highly valued future purchases by acquiring information

through experimentation. For the remainder of the chapter, I assume

that brands and nonbrands coexist in the market, so that \x a > nb .

In case that Z2 (0) < x1( the period 1 decision must be the same as

the period 2 decision, whatever it is, and no random brand purchase

takes place. Even when random brand purchase is potentially attractive

in period 2 (the case of Z2 (0) > x
: ) ,

no period 1 consumer purchases a
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brand at random because the expected utility from doing so /ib is too

low. Since x2 > x
3 in this situation, if the best known brand is chosen

in period 2, which happens when k > x2 ,
then it must also be the

consumer's choice in period 1. The consumer therefore exhibits a

tendency to move away from random brand purchase, and once search has

ended, the consumer's choices remain the same over time.

Going to a model with three periods, the consumer's periods 2 and

1 can be analyzed as above. The three period value function is

developed in parallel fashion to the two period value function as

(9) V
3 (k) max [k + /3V2 (k), + £V

2 (k)H(k) + /)£v
2 (u)dH(u)

M a + 0V2 (k)]

max [k, Mb + /?£[V2 (u)-V2 (k)]dH(u), Ma ] + /3V2 (k)

max [k, Z
3 (k), Ma ] + f}V2 (k) , where

(10) Z
3 (k) = /ib + [V2 (u)-V2 (k) ]dH(u)

.

The present value of learning benefits is equal to Z 3 (k) - nb . The

properties of Z
3
(k) turn out to be similar to those of Z2 (k) , assuming

x2 > x
t

:

Z
3
(k) - Mb + £ [Z2 (u)+/9u-Z2 (x 1

) -/SxJdHCu)
Jxi

+ £ [ (1+0) (u-Xj)dH(u)
J X£

if k < x 1(
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“ Mb + Pj>2( “

tJ x 7

)+£u-Z2 (k)-£k]dH(u)

+ P\ [ (1+/)) (u-k)dH(u)
x2

>£Mb + £ [ (1+/9) (u-k) ]dH(u)

if x, < k <

otherwise

.

x2-

( 11 ) dZ
3 (k)/dk “0 if k < x lt

” *0[dZ2 (k)/dk+0] [H(x2 )-H(k)] - (y9+/9
2
) [

1 -H(x2 ) ]

- *^2H(k) [H(x2 ) -H(k) ]
- (/?+/?

2
) [1 -H(x2 ) ]

if x
: < k < x2 ,

= -
(fi+p

2
) [

1 -H(k)
] otherwise.

d2Z
3 (k)/dk

2 - 0

- -/3
2h(k) [H(x2 ) -2H(k) ]

= (P+P
2 )h(k)

if k < Xj,

if Xj < k < x2 ,

otherwise

.

As in the two-period model, the learning benefits are decreasing

in the value of the best known brand owing to the smaller likelihood of

welfare improvement. If x2 < Xl ,
Z 3 (k) turns out much simpler:

z3( k ) “ Mb + P r [ (l+£) (u-x
x
)dH(u) if k < X,,

Jxi

+ [ (1+/3) (u-k)dH(u) if Xj < k < x 2 .

Figure 4-5 illustrates the optimal policy in the three-period

model where x2 > x 1 . The graph illustrates that dZ
3 (k)/dk < 0 for all

values of the best among the known brands k such that x
3 < k < y, and
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that Z
3 (k) > Z2 (k) . Since Z2 (u) > u for x

:
< u < x2 , it must be the case

that Z
3
(k) > Z2 (k) for k < x

x . Likewise, since Z2 (u) > u for k < u < x 2 ,

it follows that Z 3 (k) > Z2 (k) also for x
3
< k < x2 . From equations (7)

and (11) it is obvious that Z
3 (x) > Z2 (k) when k is greater than or

equal to x2 ,
so that Z 3 (k) exceeds Z2 (k) everywhere. Therefore, the

reservation utility in the three-period model x 3 must be greater than

the corresponding reservation utility in the two period model: Z 3 (x 3 )
=

^3 ^ ^2(^2) = ^2 •

The property x 3 > x2 means that if the consumer decides to

purchase the best known brand in period 3, he will do the same in

periods 2 and 1. And similarly, if the consumer is poorly informed in

the sense that the value of the best brand is low (small k)
, then if the

learning benefit in period 3 is not sufficiently large to make random

brand purchase profitable so that the consumer purchases a nonbrand,

this will again be his optimal policy in periods 2 and 1. Thus the

conclusion from the two-period model that once search by making random

brand purchases is abandoned it will not be reconsidered holds up in the

three-period model.

The methods used in comparing outcomes in the two-period and

three-period horizons also apply in an induction comparing outcomes in

t-penod and (t-1) -period horizons. Hence, it is now straightforward to

extend outcomes to an arbitrary t-period horizon. In particular, given

Z2 (0) > x lf it follows that Zt (k) > Zw (k) and xt > xw . The relevant

functional equation in the t-period horizon is

V
t (k) = max [k, pb + p JjVw (u) -Vw (k)

] dH(u) , Ma ] + ^^(k) .

( 12 )



125

The learning benefit from random brand purchase in the general

case equals

(13) [V
t - 1

(u)-V
t - 1 (k)]dH(u) > 0.

Since the consumer is more critical with a greater time horizon, the

learning benefit must be expanding with the consumer's time horizon.

This result follows at once from the outcome Z
fc
(k) > Zt .

x
(k) . The more

future purchases the consumer anticipates, the greater therefore is the

consumer's willingness to pay extra for obtaining learning benefits in

the form of repurchase opportunity. This is true even if in the two-

period model random brand purchase is not yet attractive. Since

learning benefits are increasing in the number of periods remaining in

the consumer's lifetime, random brand purchase may be considered when

there are three or more periods remaining, so long as the future is not

completely discounted (0-0). Naturally, the learning benefit is

increasing in the discount factor 0 as well.

At this point, it is useful to make the probability distributions

over price and quality explicit. Let Fb (pb ,qb ) be the probability that

brand price is less than or equal to Pb and brand quality less than or

equal to qb ,
and Fa (p a ,q a ) the same for nonbrands. Since price is

observable but product quality is not, one must focus on random quality
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in terms of its probability distribution conditional on price, denoted

as G
1 (q i |p i ), where i - a,b.

The utility distribution H(u) from random brand purchase can be

obtained from the utility function u(q,p) and the conditional quality

distribution Gb (q|p). The probability that consumer welfare turns out

to be less than or equal to U is H(U). In general, the quality level

which supports utility U, denoted by Q(p) is defined by

(14) u(Q(p) ,p) - U,

where higher price requires higher quality to maintain the consumer's

welfare. Then the probability that utility is less than or equal to U

is equal to the probability that quality is less than or equal to Q(p)

,

or

(15) H(U) = Gb (Q(p) |
p)

.

To simplify the exposition I assume that in each time period,

there is one price for brands and one price for nonbrands in the market.

Hence, there is no need to consider quality-price tradeoffs in a given

period and (14) and (15) reduce to u(q,p) = U and H(u) - Gb (q|p).

Moreover, it is also assumed that G^qlp) decreases in price. That is,

at higher prices the probability of obtaining quality q or less falls.

In particular, this assumption requires that H(u) diminish in price.

Finally, it is assumed that G a (q|p) < Gb (q|p), which requires that
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Ma > Mb> as assumed earlier, and which also guarantees that nonbrand

purchase first-order stochastically dominates brand purchase.

In order to make a price premium more definite, I assume that the

quality distributions are related such that

(16) Gb(q|p) - G a (q|p-s)

,

where s > 0 is the price premium. For all time horizons and discount

factors, if the price premium is sufficiently large, brands will not

considered by any buyer. Likewise, if it is zero or negative, nonbrands

are necessarily unattractive to searching consumers. If the analysis is

to explain simultaneous existence of brands and nonbrands, then the

(quality-adjusted) price premium must lie within certain positive

bounds

.

It deserves emphasis that the stochastic dominance as expressed in

(16) does not necessarily mean that nonbrands are less expensive. In

the restaurant market, for example, many nonchain establishments such as

French restaurants charge high prices. This is then not inconsistent

with a price premium for meals made available by chain restaurants.

To turn to the market, consumers differ at any moment in time by

age, discount factor and current knowledge. These three variables

determine whether they will make a brand purchase or not. Let the share

of consumers with discount factor less than or equal to 0 be equal to

$(/9). To keep things simple, suppose that all consumers eventually make

two purchases, and that consumer generations in the market overlap. Let
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a be the share of young consumers. Young consumers are uninformed, so

that k2 - 0 for all of them.

A young buyer of type 0 makes a brand purchase if Z2 (0) > fi a .

Since the value of random brand purchase is strictly decreasing in the

discount factor, this is the case when 0 > 0*

,

where 0* represents the

pivotal discount factor at which Z2 (0)
-

The share of young consumers making brand purchases is therefore

price premium s; the greater the price premium the greater the discount

factor must be to induce random brand purchase. Therefore, 0* is an

increasing function of s, or 0* - 0*(s), where &0*/&s > 0. Suppose that

the price premium falls within the above mentioned bounds so that there

are at least some consumers located on either side of 0*

.

The share of

young consumers whose decision is to purchase a brand equals

(18) m2 (s) - 1 - a>(y9*(s))

.

Of these, some will be satisfied with the brand purchase and buy the

same brand when old while others will be disappointed and buy a nonbrand

when old. The percentage of satisfied brand-buyers will be equal to 7 -

l-H(Xi). Then the share of old consumers buying a brand equals

(17)

equal to !-$(£*) . The pivotal discount factor in turn depends on the
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n»i(s) - 7m2 ( s ) - 7 [
1 - $(/9*(s))].

The share of brand buyers among all consumers equals

(19) m(s) - am2 (s) + (l-a)m
1
(s) - [a + (l-a> 7 ][l - $(0*(s))].

This effectively defines a market demand function for brands, described

in the following proposition.

Proposition 2 : Given the above assumptions, the share of consumers

making brand purchases, m(s), is (i) decreasing in the price

premium s, (ii) increasing in the share of young consumers a, and

(iii) it increases with a rightward shift in the distribution of

consumers over discount factors $(£)

.

Since the share of young brand consumers is declining in the price

premium, so is the share of all brand consumers. The percentage of all

consumers making brand purchases is equal to a fixed fraction of the

percentage of young consumers making brand purchases; there is a one-to-

one correspondence between the purchase behavior of young consumers and

overall market behavior. Brands confer learning benefits and indirectly

suppiy information, and this is why consumers gravitate toward brand

purchase when they are poorly informed.
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4. Applications of the Model

The analysis yields a variety of results about the identity of

consumers who make brand purchases and who rely on franchise chains, as

well as the products which will be branded.

Young consumers exhibit greater demand for brands than old

consumers. Consequently, as stated in Proposition 2, the share of brand

purchases in the market is rising in the share of young consumers. If

their share in the steady state model is greater than one half, the

overall number of consumers must be growing. This implies that branding

is more important in growing markets, namely markets for new products.

A rightward shift in the distribution of consumers over discount

factors, $(/3) ,
leads to an increase in the overall share of brand

buyers. When consumers value the future more strongly, again more brand

purchases will be made. Mathematically, this raises the percentage of

consumers with discount factor greater than or equal to f}*

.

Large

discount factors may be due to a short product lifetime. Thus the model

implies that consumers rely more heavily on brand purchases when they

make multiple purchases in the foreseeable future. In addition, any

product which tends to be purchased by consumers with long time horizons

(young consumers) will receive a greater share of brand purchases.

Similarly, learning benefits through consumption are small when

the next purchase of the product is difficult to anticipate. In

contrast, when products are bought in relatively small units on a

frequent basis, such as toothpaste for example, the next purchase will

be relatively more important and learning benefits discounted by less.
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This then predicts that branding is more important for small-ticket

items

.

17

An information problem arises for consumers when there are costs

of inspecting the product prior to purchase, and when the inspection

costs are large enough, the product is an experience good. 18 Since

branding supplies information in generating the opportunity to acquire

useful information, branding will be more important for experience goods

than for search goods.

Many services are pure experience goods. It is quite difficult,

for example, to evaluate the quality of a motel without actually

spending a night. At the same time, many services are locally produced.

Local production, in the absence of resources spent on standardization,

easily results in products of heterogeneous quality. Thus services for

which production is decentralized are natural candidates for branding,

which is then exploited in the marketplace by making brands available in

the form of franchise trademarks. Much of the growth of franchise

chains has involved decentralized service operations, which in terms of

the above model is not too difficult to understand.

17
It is also in support of this hypothesis that small-ticket items

tend to involve search costs that are large relative to the value of the
item, so that many small-ticket items almost by necessity experience
goods

.

The distinction between search goods and experience goods is due
to Nelson (1970). In the case of a search good, it is possible to reveal
quaiity at some given cost prior to purchase, but for experience goods
this is impossible. Nelson does not lay out a systematic formal model.
is primary conclusion is that greater information costs to consumers for

some classes of products confer greater monopoly power on sellers.
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Consumers benefit more from buying brand name products when their

search costs are high. Time costs are an important component of the

costs of search. Therefore, consumers whose time is relatively more

valuable should be expected to spend more of their incomes on brand name

products. Generally, any consumer who is under time pressure and

therefore faces high costs of search will rely more heavily on brand

name purchases. Most obviously, this applies to travelers. The

predominance of franchises among fast -food restaurants in particular is

consistent with this notion. Other sources of high search costs, tied

to consumer characteristics and not product characteristics, may include

lack of education or natural skill.

The above discussion takes the market price premium as given.

This premium, of course, need not be identical across products.

Manufactured products are easier to brand than services because it is

less costly to standardize quality, and centralized production also

tends to favor the use of branding. Clearly, there must be supply

conditions that determine the extent of branding in the market just as

the demand characteristics that are the focus of this paper.

5, Conclusion

It is far from obvious ex ante whether the formation of chains is

driven by production and distribution cost savings, by risk sharing, or

by consumer demand behavior. But the fact that chains are so important

in the retail sector despite some apparent costs, most notably the costs

of agency problems, may serve as evidence that the type of buyer does

indeed play a key role in the formation of chains. Otherwise chains
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should be found more commonly in wholesale trade and in manufacturing as

well. 19

In the model presented in this chapter, inexperienced consumers

inform themselves by buying branded products even if they are sold at a

price premium. Hence, consumer demand supports price differentials

between brands and nonbrands in the absence of outside sources of

information. The price premium leads sellers to supply brands in

creating universal availability for their products. The model provides

a rationale for the existence of chains, whether franchised or not, even

when it might be costly to coordinate activities among many different

outlets

.

It is possible to characterize a demand function for brands; this

is the brands' share of the total market as a function of the price

premium. Demand for brands decreases in the price premium and increases

with the share of uninformed consumers.

One direction for future research is to explain the price premium.

So far the price premium is taken as given; it is endogenous only to the

extent that must lie within those bounds that assure a share of brand

buyers greater than zero and less than 100%. Ideally, a market model of

both buyer and seller behavior will make the price premium endogenous.

Within the limits of the consumer search model, introducing

stochastic recall of brand name products should be a worthwhile

extension. Also, it might be useful to allow for less than perfect

price information being available to consumers prior to purchase.

19Soft drink bottlers are the most important exception. Thev
accounted for less than 4% of all franchise sales in 1986 (see Table 1-2)
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V
:
(k)

Figure 4-1
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Z2 (k)

Figure 4-2
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Z2 (k)

Figure 4-3
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Z2 (k)

Figure 4-4
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Z 3 (k)

Figure 4-5



CHAPTER V
SUMMARY

There are a variety of issues surrounding franchising. After

limiting the scope of analysis to three primary characteristics of

franchise chains and reviewing the literature on these characteristics,

I have attempted to give additional insight into their reasons for

existence. Those attributes are the non- integrated nature of franchise

chains, revenue sharing in the franchise agreement, and multiplicity of

establishments

.

In Chapter II, the franchise contract is derived as the

consequence of risk aversion in the presence of uncertain demand for the

trademark owner's product. The franchisor leases out the right to serve

the market to another firm instead of serving the market directly

because risk can be shared, creating economies exploited by the

franchise agreement. A positive revenue royalty efficiently distributes

risk between the two parties. With linear demand, normal demand

disturbance, and constant absolute risk aversion, the optimal revenue

royalty is shown to be equal to the franchisee's share of total risk

aversion between franchisor and franchisee. When the franchisor deals

with many franchisees all serving equal markets, the optimal revenue

royalty is lower because total risk borne by the franchisor is greater

than with one franchisee. Chapter II identifies risk and risk aversion

139
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as sufficient conditions for non- integration and the presence of a

positive revenue royalty.

In the spatial model of Chapter III the franchisor maximizes own

welfare over the revenue royalty and the market area assigned to the

individual franchisee, where a fixed fee is used to leave the

representative franchisee as well off as without the franchise. This

allows the franchisor to earn the same maximum profit that could be

earned under vertical integration if costs remained the same. In the

presence of imperfect inter- franchisee competition, the franchisor

charges a positive revenue royalty; this is true under both Bertrand and

Cournot competition. A linear model permits explicit calculation of the

optimal revenue royalty. A number of comparative static results are

obtained. An increase in fixed cost raises the optimal market area

which in turn lowers average sales, mill price and the optimal revenue

royalty. At the same time, the average delivered price to consumers

rises. An increase in marginal cost lowers average sales, raises

average price and lowers the revenue royalty, but the impact on mill

price is ambiguous. A rise in transportation cost has an ambiguous

effect on all four endogenous variables. With the market area held

constant, however, greater transportation cost lowers the optimal

revenue royalty, average quantity and the mill price, and it raises the

average price paid. Rising demand may be represented three different

ways: an increase in population density, an increase in the maximum

price consumers would be willing to pay, and an increase in the slope of

the demand curve. All three of these demand increases have the same

effect: they raise average sales, lower average price, raise mill price



141

and raise the optimal revenue royalty. The spatial model of chapter III

is capable of explaining a positive revenue royalty under franchising,

but not franchising itself.

In order to justify the economies that drive the formation of

store and restaurant chains, Chapter IV suggests a dynamic search

process for consumers who seek the best value of a product in a market

characterized by a variety of sellers. Some sellers (chains) are

present in many locations but others are not (nonchain establishments)

and will not be reencountered by a mobile consumer. If chain stores and

independent stores offer the same expected utility from purchase of the

product, consumers give priority to experimenting with chains. This is

because chains offer learning benefits, as knowledge of product quality

and price can be applied toward future purchases, which I assume is

impossible in the case of nonchain establishments. Thus consumers

become informed of chains' qualities endogenously. If the two types of

stores coexist in the market, the unconditional expected utility for

chains must fall short of that for nonchain stores. In more concrete

terms, chains must be charging a price premium, given expected quality,

or else nonchains would be driven out of the market. In an overlapping

generations model where consumers make two purchases, one in each period

of their lifetimes, the share of consumers who frequent chains rises

with the share of young consumers and with the discount factor applied

to future welfare, and it decreases with the price premium. I argue

that willingness to pay for future availability of the product of

unknown value is greater for experience goods than it is for search

goods, i.e. those goods which can be inspected prior to purchase at some
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cost. Thus the model gives plausible explanations of the sectors in

which franchise chains are observed: lines of business requiring a large

amount of service which makes their products experience goods, and goods

which are purchased by consumers facing high search costs, such as fast

food

.

As is the case with most models, each of the models in this thesis

has limitations. Chapter II takes the presence of the trademark and the

store chain as given, dealing with the individual franchise contract as

opposed to a simultaneous analysis of contracting with many franchisees.

The linear model gives an explicit form of the optimal revenue royalty,

but I have not been able to characterize risk sharing and the net

benefits from doing so in the more general model. The model explains

non- integration and revenue sharing but not the existence of chains.

However, it may be possible to extend the model to permit the franchisor

to subdivide a given market into two or more markets, granting franchise

rights in each of them separately. The use of that would be to engage

in revenue sharing with a greater number of franchisees, thus enhancing

the gains due to the sharing of risk. If this extension could be

accomplished, the risk sharing model would explain the existence of

store chains in addition to non- integrat ion and revenue sharing. No

other analysis of franchising that I am aware of displays such

flexibility in explaining the different features of franchise chains.

Even though I can explain revenue sharing on the basis of inter-

franchisee competition, the value of the spatial model in Chapter III is

limited because the best the trademark owner can do is to earn the same
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profit under optimal franchising as he would under vertical integration.

Within the setup of the model, I believe it is unlikely that an

explanation for non- integration could be found. Naturally, this fault

can be corrected by assuming that due to monitoring costs, a franchisee

can operate the market at lower costs than the trademark own can by

hiring a manager. But this may bear other implications; one such

implication may be the presence of risk which makes monitoring costly in

which case one should analyze the cost savings from franchising

explicitly rather than simply require franchisee production at lower

cost

.

If franchisees of one chain are competing with one another, as

they do in Chapter III, the next consideration may be to analyze inter-

franchisor competition. Lee's (1984) analysis of "interbrand"

competition is the only model that addresses this issue. Assuming a

given number of franchise chains and franchisees per chain, where

franchisors are wholesalers of merchandise that franchisees complement

with service, he derives the service level that franchisees optimally

suppiy as a function of the wholesale and retail prices which the

franchisor controls. Franchisor control of price fundamentally

distinguishes Lee's spatial model from mine which is why his approach

cannot be directly applied. The intent of this extension would be to

determine the impact of inter- franchisor competition on the optimal

franchise contract. In addition, if the positive revenue royalty limits

competition between franchisees within chains, it might also make the

franchisors compete with one another less intensely and one should then

address the net impact of revenue sharing contracts on social welfare.
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In £be linear risk sharing model in Chapter II, the representative

franchisee independently chooses that output which is consistent with

the franchisor's interest. That means that the franchisor cannot gain

from imposing price or quantity controls on the franchisee. In the

general model this need not be the case. Thus observation on practices

in real-world franchising concerning franchisor control of price or

output may give insight into what the appropriate model might be. If

franchisors spend resources on enforcing a certain level of sales, then

the linear risk sharing model is unsuitable and must be discarded in

favor of either the more general model of risk sharing or some other

model. This is one example of predictions derived from the linear model

which are testable. Others include that the optimal revenue royalty

does not depend on risk; that the royalty is inversely related to the

number of franchisees; and that output under optimal franchising is

greater than in the absence of franchising.



APPENDIX

Derivat ives of g b (r,f) : Recall the expressions for dqb/df and dqb/dt

that are developed in section 3 of Chapter II:

(Al)

(A2)

3qb E[V"^]
= and

df D

dqb E[V"r7rb ]
+ E[V' r

' ]

at D

D is negative. Let n* be the level of profits at which 7rb (qb ,£*) = 0.

This must be the case for some e . Under strictly decreasing absolute

risk aversion (DARA)

,

V"(*b+Wb )

<A3 > S e
a (7r*+wb )

V'(*
b+Wb )

Consider that

for e > e*

.

(A4) v ' (*b+Wb )*b (

q

b , £ ) < 0 for £ > £*.

Multiply both sides of (A3) by - V' (*-
b+Wb ) 7r^ (qb , £ ) ;

(A5) V"(7rb+Wb)^(qbl O > - e a (^*+Wb )V'( 7rb+Ub )7r
1((qbl £)

for £ > £*.

145
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For e < e
,

the same result holds, but with strict inequality, so (A5)

holds unconditionally, and with strict inequality for some e. Taking

expectations on both sides,

(A6) E[V"ir£] < 0.

The simplicity of this expression is due to the fact that 0
a
(7r*+W

b ) is

nonrandom, and E[V'jrb ]
= 0 from the franchisee's first-order condition.

Hence 3qb/3f < 0 under DARA. In the same manner one can show that CARA

implies that <9qb/3f = 0, and 3qb/3f > 0 under IARA.

The way in which the profit royalty, t, impacts output is similarly

obtained. Under strictly decreasing relative risk aversion (DRRA)

,

V"(^b+Wb )(7rb+Wb )

< A7 > < 9r O*+Wb ) for £ > £*.

V'K+Wb )

Multiply both sides by -V' (?rb+Wb ) 7rb (qb , £ ) to obtain

(A8) V"(,rb-Wb)K+WbK(qb ,£) > 0
r (jr*+Wb )V' (7rb+Wb )7r^ (qb ,

£ )

which holds for all e, by virtue of the same argument as above.

Therefore

,

(A9) E[V"(7rb+Wb ) (7rb+Wb )^ (q b ,
e)

]
> 0,

E
[
V"r7rb ] ( 1 - 1) + E[V"7rb ]

(Wb -f-c(qb )) > 0,
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E[V"r^] > E[VX](c(qb )+f-Wb)/(l-t),

(A10) E [V"r7rb ]
+ E [V' r

' ]
> E[V"7rb ]

(c (qb )+f -Wb )/( 1 - 1) + E[V'r'].

It is known that E[V'r'] > 0. DRRA implies DARA, in which case E[V"^]

< 0 and E[V"r7rb ]
> 0 since I assume that Wb > c(qb ) + f. Then the left-

hand side is greater than a positive number, and 3qb/3t < 0. The

argument under CRRA is the same. No general result obtains under IRRA.

Proof of Proposition 1: CARA implies that qb (f,0) = q a . Then 7r(qb ,e)
=

=s at t= f = 0 . The remainder of the proof shows that the

minimum fixed fee that the franchisor requires is equal to the maximum

fixed fee that the franchisee is willing to pay for the franchise with a

zero revenue royalty. The only functional form for a utility function

involving CARA is V(n) - -e
an

,
where a is the degree of absolute risk

aversion. At t - 0, for the franchisor to be at least as well off

requires

. e
'“< f+w.) > E[ -e-

a < stU.>], which reduces to

(A12) -e‘“
f » Et-e’"

3
]

.

Correspondingly, for the franchisee to be at least as well off it is

necessary that

E[ . e
-a(s-f+Wb ) ^

•qWk
,
or
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(A13) -e"
af

< E[ -e"
QS

]

.

Both (A12) and (A13) are satisfied if f is chosen such that -e'
a ^ =

-QS
E [-e ]. Note that the nonlinear utility function implies that f is

not equal to expected profit but falls short of expected profit by the

risk premium.

Proof of Proposition 2: E[U(7r
a+Wa )] = V(Wb ) in case there is no

contract. Let the franchisee serve the market, paying no profit

royalty, but a fixed fee of Wb - Wa . Than the franchisor attains the

franchisee's initial wealth level and is therefore as well off as

before. The franchisee gets all the revenue, and facing the same costs,

his probability distribution of profits is the same as the franchisor's

while paying Wb - W
a as a fixed fee, he is reduced to the franchisor's

initial wealth level. The franchisee then chooses the same output as

the franchisor, and the franchisee's expected utility is therefore the

same as before.

Proof of Proposition 3 : To compare the franchisor's and franchisee's

marginal willingness to trade off the fee and royalty, implicitly

differentiate

E[U(r (qb ,
e ) t+f+Wa ) ]

- Ka = 0, and

(A15) E [ V ( r (

q

b ,
e ) (1-t) -c(qb ) - f+Wb ]

- Kb - 0.
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at t = 0, where Ka and Kb are the expected utilities for franchisor and

franchisee under the franchise agreement without a royalty. (A14) and

(A15) are directly obtained from equations (5) and (6) in Chapter II.

Then

E[U’r] + E [U' r
'

] t (3qb/3t)
(A16) (df/dt) a -E[r]

,

E [
U

' ]
+ E[U'r' ]t(3qb/3f)

- E[V'r] - E[V'7rb ]
(1-t) (5

q

b/5 1 ) E[V'r]
(A17) (df/dt) b = - = .

- E
[
V

' ]
- E[VX

]
(l-t)(3qb/df) E [V'

]

In (A16), the simplification results because t = 0, and in (A17) because

E[V ?rb ]
=0. Raising t a little bit leads to joint improvement if the

amount of the fixed fee the franchisee is willing to pay drops by less

than the increase in the fixed fee that the franchisor requires: this is

the case if and only if (df/dt) b > (df/dt)
a . Under strict risk

aversion, this condition is fulfilled because then Cov[V',r] < 0.

Equivalently,

E [ V' r ]
- E[V' ]E[r] < 0,

E[V'r]
< E[r]

,

E[V'
]

E[V'r]
> - E[r]

, or
E [ V'

]

(df/dt) b > (df/dt) a .
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Curvatures of (dt/df) b and (dt/df^ : Recall that

E
[
V

' ]

(dt/df) b

E[V'r]

Then the sign of the second derivative (d2t/df2
) b is

sign {
- E[V"(-l)]E[V'r] + E [ V' ] E [V" ( - 1) r

]

)

- sign ( E[V"]E[V'r] - E[V']E[V"r] }

- sign (
- E[V'6a ]E[V'r] + E[V' ] E[V'

9

a r] }

= sign {
- E [

V'

9

a ] Cov[ V'
, r ]

- E[V'9 a ]E[V' ]E[r]

+ E [
V

'
] Cov [

V
'

9

a ,
r

]
+ E[V' ] E [

V
'

9

a ] E [ r

]

Cov[V'9
a ,r] Cov[V',r]

“ sign {
-

) < 0 under DARA
E[V'9a ]

E[V'
]

= 0 under CARA

> 0 under IARA.

Under DARA, 9
a is smaller for large realizations of e. The two terms in

parentheses are standardized covariances. When e increases, r increases

as well, but V' decreases under risk aversion. That means that V'9
a

decreases by more, and it increases by more for decreases in e.

Therefore, the absolute value of the left-hand covariance term is

greater. It is negative, so the whole expression is therefore negative.
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greater. It is negative, so the whole expression is therefore negative.

Qualitatively the same argument applies under CARA and IARA.

For the franchisor, we have

E[U'
]
+ E[U' r

'
] t(3qb/3f

)

(dt/df)
a

E[U'r] + E[U'r']t(3qb/3t)

sign (d2t/df2
) a - sign {

- E[U"]E[U'r] + E[U']E[U"r]
)

for all terms involving t = 0 drop out. Additionally, at t = 0, U' and

U" are nonrandom and can be factored out, so that (d2t/df2
) a is equal to

zero

.

Proof of Proposition 4 : Under the conditions of Propositions 1 and 2,

franchisee output at t - 0 is equal to franchisor output: qb (f,0) = q a .

Starting from this point, raising the revenue royalty above zero

requires that the fixed fee be adjusted so that the franchisee is not

made worse off. In the main text, I define (df/dt) b as the trade-off

rate between royalty and fee which keeps the franchisee indifferent

(also see the proof for Proposition 3) . If f is appropriately adjusted,

the overall impact on output is then equal to

<9qb 3qb

dq = df + dt
af at

dq <9qb df aqb— — (—

)

b + —
dt df dt at
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3
ZE[V] 3E[V] 3

2E[V]

dq 3q3f 3t 3q3t
= (- ) +

dt D 3E[V] D

df

dq E[V"^] E[V'r] E[V"rw^] +E[V'r']
sign {— }

- sign { (- ) + —
dt D E[V'

]

D

= sign { E
[ ]

E
[
V ' r

J
- E [V"rir^

]
E

[
V'

]
- E[V'r']E[V'j

}

= sign l -E[V'e
a?r^]E[V'r] + E[V'0

ar^ ]E[V'

]

- E[V' r
' ]

E[V'
] } .

Under CARA, E[V'0
a 7r

15] = 0 aE[V
,

B’
1J]

= 0, from the franchisee's first-order

condition, so the sign of the above expression is equal to

- sign ( 0 aE[V'^ ]E[V’
]

- E[V'r']E[V'] }.

E[V'0ar^] is negative. To see why, define E [

V
'

+

E2 [VX]

” The subscript 1 refers to values at which e < e*, where e* is

defined as that value of e at which - 0 . Revenue, r, is increasing

in e. Then, inserting r into the above expression, large values of r

are associated with E2 [V'jt^] < 0, whereas small values of r are

connected with E^V'^] > 0. Therefore, E[V'rir£] < E [
V

' tt^
]
= 0. That

means that the sign of the entire expression above is negative, and the

impact of the optimal franchise contract on output is negative as well.
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Under DARA, we know that E[V'0a7r^] > 0, following an argument

along the same lines as that outlined in the previous paragraph. Then

the sign becomes

- sign {
- E[V'8X]E[V'r] + Cov[ V ' 6a^ ,

r
]
E

[
V'

]

+ E[V'0a^]E[r]E[V'] - E[V'r']E[V']
}

= sign { Cov[V'0
a^ ,r]E[V'

]

- Cov[V' ,r]E[V'0a^ ]

- E[V' r
'

] E[V'

]

)

Cov
[
V

'

0 a 7ib ,
r

] ]
Cov[V',r] E[V'r']

= sign {
- .

E[V'0X1 E[V'] E[V'0X]

The absolute value of the first standardized covariance is greater, and

it is negative, so that it dominates the second. (Please see the

previous section in which the second derivatives of the franchisee's

utility frontier between f and t are developed.) The third fraction is

negative as well, so that the whole expression is negative. Again,

franchised output falls short of the output that the trademark owner

would have chosen.

Inspection of the last equation reveals that when absolute risk

aversion is increasing, the procedure is the same but the sign is

ambiguous. But even then it is possible that the sign is negative.

This would only not be the case when absolute risk aversion is very

"rapidly" increasing.
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Proof of Proposition 5 : When the revenue function is R(q,e), the

franchisee's first-order condition is

E[V'(R'(q,0(l-t)-c'(q))] - 0
,

and it is satisfied at q s ,
the profit maximizing rate of output. In the

standard case,

E[V'(r'(qb ,0(l-t)-c'(qb ))] - 0 .

Since R'(q,e) > r'(q,e), and since V' > 0,

E[V'(R'(qbl O(l-t)-c'(qb ))] > E
[
V

'

(r

'

(qb , £ ) ( 1 - 1 )
- c ' (qb ) ) ]

= 0

so that at qb> the value of the franchisee's first-order condition in

the new model is positive; an increase in output increases the value of

the franchisee's objective function. It follows that q s > qb .
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