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SUMMARY. Population Ecology, as a dynamic model of competi-
tion, is applied to the study of franchise systems. The paper ex-
amines competition among populations of franchises,” company-
owned units, and independent operators, the relative responsiveness
of each population to changes in its environment, and the impact of
level of market demand and population density on each population.
Census data from two sources, Franchising in the Economy and the
Census of Retail Trade, are analyzed using Population Ecology
methodologies. Directions for future research efforts are provided.

INTRODUCTION

An important focus of franchise research has been the various
distribution forms adopted by franchise systems. Specific research
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has sought to uncover the reasons for differing distribution configu-
rations (Brickley and Dark 1987); to understand shifts in these
configurations (Oxenfeldt and Kelly 1968-69); and to examine the
impact of a given configuration on performance and managerial
issues (Norton 1988a). The purpose of the current research is to
examine competition in franchised versus non-franchised popula-
tions based on a Population Ecology (Hannan and Freeman 1977)
perspective. Population Ecology, as a model of competition which
applies a biological analogy to the study of organizational form, is
well-suited to an examination of types of organizational forms and
shifts between various forms (Boeker 1991).

POPULATION ECOLOGY: A MODEL OF COMPETITION

The Population Ecology framework represents a point of depar-
ture from past research on franchise systems by providing a differ-
ent perspective on both organizational form and competition among
organizational forms. As a Darwinian model of competition, the
characteristics of a competitive arena at any given time are a result
of “survival of the fittest.” Populations which have outcompeted
rivals will dominate, particularly in that niche for which they are
best suited. To a population ecologist, competition is not between
individual organizations, but between organizational types (referred
to as populations.) The current research applies Population Ecology
logic and methodology to the study of franchise systems by
comparing franchises (as a population) separately with company-
owned franchise units (as a population) and independent operations
(as a population). The object is to understand the effects of competi-
tion and environmental conditions on each organizational form and
also to examine the suitability of each organizational form to its
environment.

Population Ecology focuses on the relative ability of organiza-
tional forms to compete for the resources necessary for survival.
Environmental characteristics and competition are seen as exhibit-
ing an interactive effect on the success or decline of an organiza-
tional form. Environmental change will modify competitive dynam-
ics since the expansion of one type of organizational form may
decrease the resources available to other populations of organiza-
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tions (Hannan and Freeman 1977.) As a biological analogy applied
to populations of organizations, the basic premise of organizational
ecology can be stated as “the species best fitted to the contingencies
of the environment will survive and prosper and their less fit rivals
will fail and disappear because of their inability to secure adequate
resources’ (Lambkin and Day 1989, p- 9).

STRATEGIC INSIGHTS FROM POPULATION ECOLOGY

The Population Ecology literature identifies various organiza-
tional forms that are well-suited to compete for resources in specific
competitive environments. Hannan and Freeman (1977, p. 935)
define form as a “blueprint for organizational action” shared by a
number of organizations. A population, therefore, is the collection
of all organizations within a form (Carroll 1984.) The basic notion
is that a specific competitive environment will favor a certain orga-
nizational form over other forms. These forms have analogues in
the strategy literature (Boeker 1991.) As an example, Population
Ecologists describe firms that are first to enter a new market as
r-strategists (Brittain and Freeman 1980.) From the management
literature, Miles and Snow (1978) would classify r-strategists as
prospectors. Firms are also classified by their degree of product
diversity; market specialists compete in only one or a very few
markets simultaneously. Porter (1980) would label specialists as
following a focus strategy. In turn, the relative success of a given
strategy will be determined by the fit of that strategy to its environ-
ment.

Organizational ecologists have developed a number of modeling
techniques specifically designed for industry analysis (see Tuma
and Hannan 1984 for an in-depth review). These techniques are
somewhat varied, but most share three characteristics. First, the
techniques are non-stochastic. Models are based on populations, not
on samples. Second, models are often fitted with secondary data.
This usually means that compromises between constructs and mea-
sures occur. Finally, the models are dynamic. Since most secondary
data are periodic, ecologists have developed models which approxi-
mate continuous change over time.
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FRANCHISING

The application of Population Ecology to franchising permits the
assessment of the relative ability of franchised versus non-fran-
chised units (as populations) to compete. Population Ecology em-
phasizes a dynamic perspective on competition, which includes the
ability of a population to adapt to changes in its environment, an
important dimension of competitive advantage (Day and Wensley
1988). Population Ecology also offers an alternative explanation to
the redirection theory (Oxenfeldt and Kelly 1968-1969). Changes in
the proportion of franchises in a franchise system may be the result
of-natural selection processes rather than managerial decisions to
repurchase franchises. This explanation would be testable given
availability of data at the franchise chain level.

Franchising represents an attractive setting for investigating the
effects of competition among organizational forms. Prior research
which has examined the rationale for franchising, the configuration
of franchise systems as well as shifts in configurations, and related
performance issues provides a base for additional research and also
signifies the importance of this line of inquiry. Second, different
organizational approaches to franchising represent different popula-
-~ tions, which are amenable to Population Ecology research. The
current research will examine differences between franchises (as a
population) compared separately with two other populations; com-
pany-owned units and independent operators.

Responsiveness

A key strategic variable is the ability of an organization to re-
spond to changes in its environment (Lambkin and Day 1989). This
section examines the hypothesized responsiveness of franchises,
compared with both company-owned units and independent opera-
tors, to environmental change.

Compared with company-owned outlets, franchises (as a popula-
tion) are generally believed to be more responsive to changing
market conditions. For example, the ability to rapidly expand an
operation through franchising is associated with the following vari-
ables: (1) access to the capital necessary for expansion; (2)as a
source of ready managerial talent; and (3) available knowledge of
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local market conditions, including site selection (Oxenfeldt and
Kelly 1968-1969.) Agency theory provides additional rationale to
explain the suitability of franchises in high growth markets. The
agency problems. of monitoring and controlling individual outlets
can be offset by shared ownership with franchisees, since a fran-
chise arrangement provides incentives to motivate the franchisee.
These outcomes lessen managerial constraints which could other-
wise impede system growth. In addition, the franchisee may share
positive characteristics with entrepreneurs (Weinrauch 1986), is
more familiar with local market conditions (Lafontaine 1992), and
enhances the ability of the system to adapt to local conditions (Nor-
ton 1988a.) Therefore, when compared to company-owned units,
we expect franchises, as a population, to expand more rapidly dur-
ing growth periods.

H1: Franchises, as a population, will exhibit greater responsiveness
to their environment than company-owned outlets. Specifi-
cally, franchises will expand more rapidly than company-
owned outlets during periods of high market growth.

Compared with the population of independent operators, fran-
chises are also hypothesized to be more responsive to changing
market conditions. This belief is based on two characteristics of
franchise systems. First, the expansion of franchises, as a popula-
tion, benefits from the programmatic assessment of market growth
opportunities. This is because franchise systems adopt a systematic
approach to expansion. A franchise system will in general have
procedures in place to monitor its environment, to assess local
markets in a methodical fashion, and to expand when market oppor-
tunities are identified. Also, the franchise system may actively ad-
vertise for new franchises and will also receive unsolicited inquiries
from potential franchisees as the system grows. Second, system
growth involves the replication of a “proven” business format (Jus-
tis and Judd 1989.) This tested concept will often involve, in addi-
tion to the product offering, operational manuals, employee train-
ing, accounting systems, assistance in purchasing and inventory
control, and a recognizable brand name, These two characteristics
are predicted to better equip franchises (as a population), compared
to independent operators, to take advantage of market growth op-
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portunities. Growth in the non-franchised population will, in gen-

eral, be due to the actions of entrepreneurs who respond to their

own evaluation of perceived market opportunities. Independent op-
erators, as a population, approach market opportunities more hap-
hazardly, will not benefit from a proven market concept, may find it
more difficult to acquire the necessary financing resulting in under-
capitalization, and will tend to encounter more significant day-to-
day operational difficulties.

H2: Franchises, as a population, will exhibit greater responsiveness
to their environment than independent outlets. Specifically,
franchises will expand more rapidly than independent outlets
during periods of high market growth.

Competition Between Populations

In the Population Ecology model populations of franchisees and
non-franchised units will compete if a change in the size of one
population diminishes the sales potential of the other population.
Different organizational forms are viewed as competitors to the
extent that they vie for the same resource base. Competition be-
tween populations of organizations will be high when resources are
limited, as in established industries (Lambkin and Day 1989). We
do not provide hypotheses relating to competition beyond the gen-
eral expectation that franchises will compete, at the population
level, with both company-owned units and independent operators;
however, our analytical approach will enable us to describe the
nature of the competitive relationship.

METHOD
Analysis

The hypotheses were tested by a model of the carrying capacity
of the environment (Tuma and Hannan 1984), which estimated the
effect of competition between populations and changes in environ-
mental resources (population density and market demand) on the
respective populations and their responsé rates to environmental
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change. This approach relies on a linear partial adjustment model
and has been used to assess competition by Boeker (1991) in the
brewery industry, by Nielson and Hannan (1977) in education orga-
nizations, and Hannan and Freeman (1978) in personnel depart-
ments in schools. The effects of competition between populations
for resources and the impact of the environment are summarized in
the following model.

Model of Carrying Capacity

Carrying capacity, measured as sales volume, is determined by
both competitors’ capabilities and environmental conditions.

Xii(t) = F(Xit), Eij(t), uij() (1)

where

X'ij(t) = carrying capacity of the ith state for Jth type of business
organization (franchises or company-owned outlets.)

Xik(t) = competing organizations’ carrying capacity or current
sales volume

Eij(tt = environmental conditions

Under assumption that (1) is a linear function, (1) can be rewritten
as follows:

Xijt) = o + YeXik (1) + 8 Ei(t) + ug(t) @)
where
a'j = parameter of constant cultural, political, and infrastruc-

tural conditions that affect the carrying capacity of the jth
type of organizations

Yy = parameter of competitiveness to the kth competing orga-
nizations. The value can be positive, negative or zero.
When Y'j and Y’y are both negative, the forms compete
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with each other. When both Y”; and Yy are positive, this
is termed a symbiotic relationship (Boeker 1991), where
an increase in one form leads to an increase in the carry-
ing capacity of the other.

parameters of environmental conditions. In our model we
examine two environmental conditions~market demand
and population density. The higher the values, the more
favorable to the organizations.

Speed of Response (Linear Partial Adjustment Model)

Xij(t) - Xij(t — At) = B (Xt — Xij (t— Ab) (3)

where

B =

speed of a population’s response to changes in its carry-
ing capacity, which generally has a range of zero to one.
When the parameter is one, the jth organization adjusts
perfectly to the change in its environment (an absence of
structural inertia). When B'; is zero, the population does
not adjust at all. In operational terms, the responsiveness
parameter indicates the “fraction of the required adjust-
ment that is made in the time unit specified” (Boeker
1991, p. 624). In this study p'; is the proportion of the gap
that is made up each S years for the Retail Census data.
For Franchising in the Economy, B'; refers to a 1 year
time period.

The substitution of (2) into (3) makes the following equation:

Xij(t) - X;j(t— AY) =

Bj (e + Y'iXik () + 8E;(t) + uj(t) — X;j(t—Ab)

Thus,

Xij(t) = a'jB’j+ (1 — B'pXij(t-At) + BTk Xik () + B8’ Ejj (1)




Pilling, Henson, and Yoo 185

Finally, the model is cbmpleted as follows:

Xij(t) =0j + ﬁjxij(t—At) + T X (t) + 8,‘E ij'(t) (5)
where

By = 1-p;

alj = ai /Blj

T = Ye/p

¥ = 4/p

where

Bj = inertia parameter

Equation 5 is the final regression equation, with diE;(t) capturing
the impact of two environmental factors, population density and
demand.

Log Transformations and Dummy Variables

Two possible problems can occur because of our use of a pooled
time-series of cross-sectional data: autocorrelation and heterosce-
dasticity. The error terms, §;Eji(t) in (5), can be decomposed into
two parts of random error, one part which is constant over time, and
history errors, which are different by time period and transferred to
next time period, resulting in autocorrelation. To avoid a bias in our
fundamental parameters, we created dummy variables by time pe-
riod. To eliminate hcteroscedasticity, we used a log transformation
of the data. This approach appears to match the characteristics of
our data (Nielsen and Hannan 1977).

Data and Measures

The hypotheses and other relationships were tested in two sepa-
rate data bases. This approach, while perhaps increasing the diffi-
culties of comparing results between the two data sets, significantly
increases the insights provided by the research. We wish to provide
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those insights and will acknowledge challenges and unresolved
issues where appropriate. The analytical approach was identical for
both data bases. The comparison of the population of franchises
against the population of company-owned outlets was conducted by
analyzing Franchising in the Economy, published by the U.S. De-
partment of Commerce, International Trade Administration. Data
were analyzed for 14 industries,! from 1969 through 1987, provid-
ing 266 industry data points. The use of census data is common-
place in population ecology research and has also been used by
franchise theorists (e.g., Norton 1988A, 1988B.)

The comparison of the population of franchises against the popu-
lation of independent operators? was conducted in “eating out”
industries for the period 1972 to 1987 (SIC 5812, Census of Retail
Trade). It is published every five years, providing four data points;
1972, 1977, 1982, and 1987. Data were analyzed separately for
two industries within SIC 5812: (1) restaurants and lunchrooms and
(2) refreshment places. Data were available for both franchised and
non-franchised retail operations, by state, for both dollar sales and
number of establishments. Based on the discussion in footnote 2,
we will treat the non-franchised operations as independent opera-

1. Automotive products and services; Accounting, credit, collection agencies
and general business systems; Employment services; Printing and copying ser-
vices; Tax preparation services; Construction, home improvement, maintenance
and cleaning services; Convenience stores; Educational products and services;
Restaurants (all types); Gasoline service stations; Laundry and drycleaning ser-
vices; Recreation, entertainment and travel; Retailing (non-food); and Soft drink
bottlers. '

2. A franchise is defined as an operation which operates under a franchise
relationship. Non-franchised units include, therefore, company-owned units as well
as independent refreshment places. By comparing this data set with the Franchising
in the Economy figures, we were able to determine the approximate breakdown of
the non-franchised category between company-owned units and independent opera-
tors. Both data bases report about the same number of franchised units in the
restaurant industry; for 1985, 47,358—-Franchising in the Economy and 46,118-in-
terpolated from the Refail Census. From the restaurant category in Franchising in
the Economy, we can establish the percent of total units that are company-owned,
about 32%, or 21,198 units in 1985. Assuming the same number of company-
owned outlets in the Retail Census data, this suggests 10% of non-franchised units
are company-owned outlets (21,978 /222,195 = 9.9%.)
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tors, while recognizing that about 10% of the units in this category
are company-owned.

From Franchising in the Economy, we analyzed annual sales data
from 1969 to 1987 at the national level for fourteen industries,
yielding 266 data points. From the Retail Census, we extracted two
industries at four time periods, for fifty states (providing 200 state
years of data for each industry.) F ranchising in the Economy pro-
vides a test of the Population Ecology framework at the aggregate
or national level, with data collapsed across both states and indus-
tries. The Retail Census data permits the test at the state level,
separately for each of two industries. Other researchers have ex-
amined structural issues in franchise Systems at the state level (e.g.,
Norton 1988b). Also, the Franchising in the Economy data base is
restricted to either franchises or company-owned outlets, while the
Retail Census data is broken out by franchised and non-franchised
outlets (about 90% of which are independent operators).

Variables

The dependent variable in our study was the total size of each
population, measured as sales volume, for each data point. For the
Retail Census data, this information is available for both industries
by state for each year of the study (1972, 1977, 1982, and 1987).
For the Franchising in the Economy data base, sales volume is
available for each year of the study for each industry at the national
level. Sales data were converted to constant doliars using the Con-
sumer Price Index as the deflator. Our independent variables were
population density, total demand and competing population sizes.
Population density refers to the number of organizations in a given
environment. As the number of organizations per capita increases,
competition for resources will increase. This is because a greater
number of organizations are competing for a limited resource base.
In calculating population density, it was necessary to control for the
resource base~in this case population. Therefore density was mea-
sured as the total number of outlets per state (both franchises and
non-franchised units), divided by each state’s population for the
- Retail Census data. For F. ranchising in the Economy, this measure
was calculated as the number of retail trade establishments per one
thousand people in the U.S.
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Total demand is a measure of the overall resource base for which
populations compete. Therefore increases in total demand are be-
lieved to positively influence the carrying capacity of the environ-
ment, in terms of its ability to support population growth. For the
Retail Census data, total demand was calculated as the percent of
national buying power which resides in each state multiplied by
total U.S. retail sales for each of the four time periods. The Buying
Power Index, published by Sales and Marketing Management, was
used as a measure of each state’s buying power, and we used the
Census of Retail Trade to provide total U.S. retail sales. For Fran-
chising in the Economy, demand was measured as total U.S. retail
trade-sales. ‘

Competing population size refers to the current sales volume of
competing populations. The variable reflects the effect, on one pop-
ulation, of an increase or decrease in the sales volume of another
population. The coefficients which capture the nature of competi-
tion between franchisees, company outlets and independent opera-
tors, as well as their respective response rates to environmental
change, are provided as outputs when the model is estimated.

RESULTS
Hypothesis 1 and 2

Table 1 presents the results of the linear partial adjustment model
for both data bases. The results will be discussed as they relate to
each hypothesis.

The first hypothesis predicted that the franchise population
would be more responsive to changes in its carrying capacity than
company-owned units. The responsiveness coefficients support this
hypothesis. Hypothesis 2 examined this same relationship between
franchises and independent operators. As predicted, franchises were
more responsive to their environment than independent operators in
both industries. The difference in the refreshment industry is quite
pronounced, with franchises adapting at over twice the rate of inde-
pendent operators. Responsiveness in the refreshment industry is
higher than in the restaurant industry, for each organization form.
The responsiveness coefficients capture the relative speed with
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which a population can respond to changes in the carrying capacity
of its environment. The finding that franchises exhibit more respon-
siveness than company-owned units suggests that franchises will
expand more rapidly than company-owned units during high mar-
ket growth. This is due to their ability to respond more quickly to
growth opportunities, as hypothesized. Table 2 explores this rela-
tionship for the Franchising in the Economy data base, by examin-
ing franchise and company-owned growth rates for each industry

TABLE 2. Franchise and Company-Owned Growth Rates and Proportional
Change in Number of Franchises Arranged by Industry Growth Rates—1969
to 1987

Annual Annual Annual Change in

Kinds of Franchising Business Compounded Compounded  Compounded  Proportion of
: Industry Growth Franchise Company-  Franchises to

Rate Growth Rate Owned Growth Total Units

Rate
1. Printing and Copying .240 .253 .109 +.16
Services
2. Construction .216 .238 .181 +.10
3. Recreation, Entertainment .200 .188 357 -.04
and Travel :
4. Restaurants .092 .082 116 -7
5. Educational Products .085 .083 .092 +.01
and Services
6. Accounting, Credit, .069 .075 -.013 +.02
Collection Agencies
7. Convenience Stores .057 .052 .062 +.03
8. Tax Preparation Services .057 .060 .056 +.08
9. Employment Services .050 .054 .045 +.08
10. Automotive Products and .045 .035 .072 +11
Services
11. Soft Drink Bottlers .036 .034 .082 -.06
12. Gasoline Service Stations .004 .006 -.002 +.02
13. Laundry and Dryclsaning -.014 -.018 .028 -.02
Services

14. Retailing (Non-Food) -.022 .035 -.069 -.08
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for the time period 1969 to 1987. The fourteen industries are listed
in descending order of annual compounded growth rate in sales
volume. For each industry, we calculated the annual compounded
growth rate in sales volume for both franchises and company-
owned units. We also considered the change in proportion of fran-
chised units to total units during the time period 1969 to 1987. Our
expectations would be that, for high growth industries, the franchise
growth rate would exceed the Company-owned growth rate. Also,
we would expect that increases in the proportion of franchises to
total units would be positively related to industry growth rate. The
results show mixed support for these expectations. At the aggregate
level our model identifies franchises as more responsive than com-
pany-owned units; when we examine growth rates at the industry
level, more variation is observed.

Competition

The findings support the existence of a competitive relationship
between the two populations, for each data base. The competition
coefficients refer to the relative impact of growth in one organizational
form on the carrying capacity or sales potential of the other organiza-
tional form. The magnitude and sign of these coefficients suggest the
nature and relative strength of competition between populations. At the
national level of analysis, franchises exhibit a stronger competitive

negative impact on the carrying capacity of the environment for the
company-owned population due to an. increase in the sales volume of
the franchise population. For the state level data comparing the fran-
chise population with the independent operator population, the relative
strength of the competitive impact is reversed. For both the restaurant
and refreshment places industries, increases in the sales volume of
independent operators exert a stronger negative effect on the sales
potential for franchises (—.560, —.712) than the effect of franchises
on independents (— 301, —.288).

Total Demand and Population Density

Increases in total market demand exhibited a positive effect on
potential sales volume for each population from each data base.
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Demand had the strongest effect on company-owned units at the
national level.

The density coefficients did not behave as expected. For the
Retail Census data base, the coefficients are positive and strong,
with each organizational form in each industry benefiting from
increases in population density. As the number of total outlets (fran-
chises and independents) per capita increased, the carrying capacity
for each population also increased. For the Franchising in the Econ-
omy data base, the density coefficients are positive, but modest.
Increases in density exhibited, in the Retail Census data, a positive
“multiplier” effect on the sales potential for each organizational
form. This may be tentatively explained by several factors. Increas-
ing density suggests more variety and choice for the consumer,
greater awareness of these types of establishments due to increased
signage, shorter travel times to reach an outlet, etc., thereby expand-
ing this market. It is also possible that changing lifestyles, greater
demand for convenience, and increased desire for entertainment
account for part of this finding.

DISCUSSION

The findings suggest that a Population Ecology view of franchis-
ing generates important insights. Among franchises, company-
owned units, and independent operators, competition from other
populations and conditions of the environment influence changes in
the size of each population. Also, different populations are able to
respond to changes in the environment at different rates, with fran-
chise populations being the most responsive. These issues have not
been previously modeled in a franchising context. We now address
some limitations of the study and opportunities for future research.

First, our findings are limited to the time periods and industries
covered in the two data bases and may not be generalizable to other
settings. Second, although census data are often used in this type of
research, using two separate data bases can create issues of compa-
rability (Lafontaine 1993). While two separate models were run,
one for each data base, we would suggest caution in comparing the
results of one model to the other. Also, our analysis was limited to
two levels; a national or aggregate level (Franchising in the Econ-
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omy) and a state level (Census of Retail Trade). Third, a Population
Ecology perspective does not attempt to incorporate the impact of
micro-level decisions by managers. The theory does not exclude the
possibility of change due to managerial decision making, but rather
seeks to explain variation in organizational form due to macro-level
forces. Since the level of analysis is at the population level, this
precludes incorporating changes due to micro-level decisions within
firms. A final possible limitation concerns collinearity among the
independent variable set. Collinearity in Population Ecology models
stems from the theory and is manifest in the data. In other words, the
very nature of ecological research mandates some level of collinear-
ity among the independent variables since these variables will in-
clude lagged sales for a given population, sales for the competing
population, and a measure of industry level sales. Since these popu-
lations must be in competition for resources in order for changes in
each to influence the other, there will generally be collinearity. Based
on Mason and Perreault (1991), however, the impact of collinearity
may not be a serious problem in this study. This is due to other
characteristics of the data bases which offset the impact of collinear-
ity, including R? values of at least .75 and sample sizes of 250. Our
two data bases meet these requirements. '

We believe that the population ecology framework offers impor-
tant research opportunities for the study of franchising. In discus-
sing these opportunities, the common thread which links them will
be the challenges surrounding data collection. One opportunity is
the ability to model competition among different types of franchis-
ing systems; for example, systems that are predominantly franchise-
based, mixed, or mostly company-owned units. This line of inquiry
would require longitudinal data collected at the franchise system
level. Populations would be defined as groups of franchise systems
which share a common configuration; for example, all franchise
chains with a high proportion of franchisees. A second research
opportunity would be a direct test of the redirection hypothesis.
This test would also require chain-level data. This would permit an
altenate explanation of the redirection hypothesis, that changes in
the proportion of franchises and company-owned units would be
due to environmental forces rather than managerial action. A Popu-
lation Ecology explanation would suggest change at the chain level,
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rather than change within a franchise chain. In other words, chains
with a significantly different proportion of franchises would replace
other chains, rather than changes in proportion within a chain. A
third research opportunity would be the application of the Popula-
tion Ecology framework at a lower level of analysis—that of the
metropolitan area. The metropolitan area would represent the com-
petitive environment and within this area, organizations would be
grouped according to similar characteristics. The analysis would
then examine, within a metropolitan area, the effects of competition
between populations as well as the responsiveness of populations to
that environment. We believe that the current research provides an
important first step in these directions.
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