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ABSTRACT ARTICLE HISTORY

This study uses an evolutionary perspective to examine the rela- Received 26 February 2020
tionship between profit and growth. The evolutionary perspective Accepted 1 September 2020
argues that firm growth refers to the diffusion of fitter routines of
the firm. In order to apply this evolutionary view, we investigate
franchise data by using various regression techniques such as
pooled OLS, fixed/random effects, dynamic GMM, and split-sam-
ple regressions. Overall, the empirical results support the positive
relatlonshlp. Some more flndlqgs are: (i) the positive relationship JEL CLASSIFICATION
is pronounced for the traditional measure rather than the B52: D22; G30; L20; M20
“evolutionary” measure; (ii) the dynamic GMM regressions show

that the positive effect of profit on growth is found only when

using the evolutionary measure, which implies that the idea of

evolutionary analysis fits well with the dynamic model. Also, the

positive relationship is pronounced in small and young groups

when using the evolutionary measure.
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1. Introduction

This study empirically examines the relationship between firm profit and growth
from an evolutionary perspective. Interest in applying evolutionary ideas to economic
phenomena such as firms’ strategies has increased in recent years (Ngo & McCann,
2019; Witt, 2008). Evolutionary perspective would be beneficial to understand how
firm behave since economies are always changing. In order to apply an evolutionary
perspective, we use panel data set on around 2000 franchised retail stores belonging
to 27 chains in South Korea (hereafter called Korea). Franchise data are appropriate
for evolutionary analysis, which will be discussed below.

What is the relationship between profit and growth of the firm? Theoretical discus-
sions on this issue lead to the opposite conclusions (Lee, 2014, pp.2-3). Some argue
for a negative relationship, while others claim the opposite. First, there are reasons to
expect a negative relationship between firm profit and growth. Profit maximization in
standard microeconomics textbooks is mostly discussed as the sole objective of the
firm. In contrast, ‘managerial theories’ claim that managerial objectives tend to be
sales revenue maximization (Baumol, 1959) or balanced rate of growth (Marris,
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Table 1. Previous studies of growth and profit.

Sample Variable Result
Country Period g n Method T—g g—n

Coad (2007) France 96-04 sales VA OLS 0 +
employees 0S GMM

Coad (2010) France 96-04 sales GOS LAD(VAR) 0 +
employees

Coad et al. (2011) Italy 89-97 sales GOS LAD(VAR) 0 +
employees

Cowling (2004) UK 91-93 sales profit OLS + +

25LS
Goddard EU 92-98 assets ROE OLS + 0
et al. (2004)
GMM(VAR)

Jang & Park (2011) us 78-07 sales ROS GMM(VAR) +

Lee (2014) Korea 99-08 sales ROS GMM -
employees LAD

Lee (2018) Korea 90-12 sales ROA GMM - 0
Employees ROS

Yoo & Kim (2015) Korea 00-14 sales ROA GMM - +
employees

assets

The table summarizes previous empirical studies of the relationship between growth and profit. g refers to growth
and = refers to profit. ROS refers to return on sales; ROA to return on assets; ROE to return on equity; VA to value
added; OS to operating surplus; and GOS to gross OS. -+, — and 0 refer to positive, negative, and insignificant (or
very weak) effects, respectively.

Source: Authors.

1964). To the extent that it is not easy for managers to simultaneously achieve both
goals of profit and growth, they are likely to be oriented toward either profit or
growth, but not both. Accordingly, a trade-off exists between profit and growth,
which can lead us to expect a negative relationship between them. Second, profitabil-
ity and growth may be mutually supportive. It has been claimed that growth can pro-
vide opportunities to foster profitability, which is often based on the theories of scale
economies, first mover advantages, network externalities, and experience curve effects
(Steffens et al., 2009). In the face of these conflicting hypotheses, it is left to empirical
analysis to determine the actual outcome.

Several empirical studies examined the mutual effect of profit and growth by inves-
tigating firm-level data, summarized in Table 1. Similarly to the opposite theoretical
predictions, the existing empirical studies show mixed results. Some studies support
the negative relationship between profit and growth, while others show the positive
relationship. The mixed results might reflect the competing theoretical models or the
variety of the methods used. Since prior work is inconclusive, new perspectives or
more robust methods are needed to examine the relationship. This study contributes
to the extant literature in that it analyzes the issue of firms’ behavior and decisions
from an evolutionary perspective by using a sample of franchise firms, which pro-
vides a very useful framework for understanding firm growth.

2. An evolutionary perspective

Regarding the issue of profit and growth, evolutionary views argue that profits can
lead to growth. The evolutionary principle of “growth of the fitter” (Coad, 2007)
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suggests that profitable firms grow. Since profit realization is the criterion according
to which superior firms are selected, those who realize positive profits grow (Alchian,
1950). Economic selection works in the real world when failing firms are eliminated
through bankruptcy and successful firms are copied by other firms.

A series of empirical studies conducted by Alex Coad and his colleagues examined
the relationship between profit and growth from the perspective of evolutionary eco-
nomics, but their results did not confirm the positive effect of profits on growth.
Coad (2007) uses panel data of French manufacturing firms to find that profitability
is not the driver of firm growth and that past growth had a positive influence on the
subsequent profit rate. Coad (2010) reports that growth of both employment and
sales is followed by a higher growth of profits, but growth of profits was not followed
by growth of employment and sales. Coad et al. (2011) investigate a panel of Italian
firms to find that sales growth and employment growth are associated with subse-
quent growth of profits.

The current study complements the previous work of the evolutionary economists
by considering a more detailed evolutionary picture. The previous empirical studies use
the size of each firm as a proxy for growth, but the concept of growth in terms of evo-
lutionary theories needs an alternative proxy to better represent evolutionary growth.

According to Nelson and Winter (1982), evolutionary economics explains the eco-
nomic process of natural selection “by which traits of organizations, including those
traits underlying the ability to produce output and make profits, are transmitted
through time”(Nelson & Winter, 1982, p.9). These traits are ‘routines’, which” include
characteristics of firms that range from well-specified technical routines for producing
things, through procedures for hiring and firing, ordering new inventory, or stepping
up production of items in high demand, to policies regarding investment, research and
development (R&D), or advertising, and business strategies about product diversifica-
tion and overseas investment” and “are selectable in the sense that organisms with cer-
tain routines may do better than others, and, if so, their relative importance in the
population (industry) is augmented over time”(Nelson & Winter, 1982, p.14). The evo-
lutionary view focuses on the patterns of differential survival and growth in a popula-
tion, which are related to the selection of some of the relatively fitter characteristics
(i.e., fitter ‘routines’) and the inheritance of the characteristics through time. The com-
petitive selection process makes fitter routines prosper relative to others (Hodgson,
2003, pp.356-357). Hence, the ‘growth’ in evolutionary economics refers to the spread
of fitter routines in an industry, which is shown by replicator dynamics in an evolu-
tionary game. The replicator dynamics show that the fraction of the players of a certain
type will increase as time passes provided they perform better than the average; other-
wise, it will decrease (for refined models, refer to London & Tohmé, 2019; Ai Zhang
et al., 2007). A simple replicator dynamic equation is as below:

_dpi ,_Em)
pz—dt—p1<nz N )’ (1)

where p; is the proportion of firm i in its industry and =; is the performance of firm
i. It indicates that better performing firms grow and underperforming firms shrink
(Lee, 2014, p.3).
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We examine firm growth in terms of the diffusion of fitter routines of the firm by
investigating the panel data of franchise companies, which is the contribution of this
paper to the empirical literature (for a survey of economic analyses of franchising, see
Dnes, 1996). In franchise contracts, franchisors provide franchisees with brand names
and various kinds of managerial assistance such as national advertising, training pro-
grams, standard operating manuals, ongoing advice, and so on. In addition, franchi-
sors can control franchisees’ activities, such as pricing, advertising, and financing. In
this sense, opening new outlets in franchise systems can lead to the spread of particu-
lar routines. Successful franchisors grow by increasing the number of outlets, which
reflects the process of replication of successful routines. Thus, the number of fran-
chise outlets are better measures of the ‘evolutionary growth’ than firm size. To our
knowledge, this study is the first to examine the sample of franchise firms to test the
hypothesis of profit and growth in evolutionary economics.

3. Data and variables

This study empirically examines the relationship between profit and growth by using
insights from evolutionary economics. In order to do this, we analyze franchise
growth since it reflects evolutionary processes. For the empirical analysis, this paper
employs a panel data set of 27 franchise firms located in Seoul, South Korea during
the period 2000-2017. An important advantage of using panel data is that it controls
for unobservable factors that might be correlated with endogenous regressors
(Lennox et al., 2012). The sample data are obtained from the database of Seoul Open
Data Plaza (https://data.seoul.go.kr/), which provides Seoul’s information such as
real-time bus operation schedules, subway schedules, non-smoking areas, locations of
public Wi-Fi services, as well as information of franchise stores in Seoul.

In this study, the number of franchise stores (frnch) serves as a proxy for firm
growth. Following the previous studies, the ratio of sales to assets (sales) is also
included as an additional variable for firm growth. Since previous studies often use
sales growth, our results can be compared with those of previous studies. For the
variable of profit, we use the traditional measure of return on assets, the ratio of net
income to assets (ninc).

In addition to the major variables of growth and profit, firms’ size, firms’ financial
status, and macroeconomic fluctuations are employed in the empirical analysis as
control variables. For firms’ size, the natural logarithm of total assets (asset) is used.
Firm size is known to have effects on firm growth (Goddard et al., 2004),
profitability(Amato & Wilder, 1985), and survival of franchisors (Perrigot & Cliquet,
2003; Shane & Foo, 1999). The ratio of debt to equity (dte) is included as a proxy for
financial status. It is well known that access to finance affects firm growth and profit-
ability by facilitating capital accumulation. Year dummies are included to account for
macroeconomic fluctuations.

Table 2 reports the summary statistics for the sample. The table shows the full
sample as well as split samples. The full sample is divided into two groups by size
and by age to conduct robust analysis, which is discussed below. In the table, large
firms refer to firms with total average sales over the period under study of more than
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Table 2. Summary statistics.

Full sample (n=27) Large firms (n=13) Small firms (n=14)
Median Mean s.d. Median Mean s.d. Median Mean s.d.
Frnch 67.00 75.75 50.81 78.50 83.21 50.19 52.00 68.82 50.50
Sales 1.08 1.24 0.68 1.06 1.12 0.54 1.13 1.37 0.79
Ninc 0.03 0.04 0.07 0.02 0.02 0.06 0.04 0.05 0.07
Asset 18.23 18.22 1.72 19.46 19.38 1.27 17.05 17.00 1.22
Dte 1.50 531 26.57 1.35 5.52 35.90 1.61 5.10 10.82
Old firms (n=13) Young firms (n=14)
Median Mean s.d. Median Mean s.d.
Frnch 72.50 79.50 40.48 61.50 72.57 58.67
Sales 1.12 1.31 0.74 1.06 1.18 0.61
Ninc 0.02 0.03 0.06 0.04 0.05 0.07
Asset 18.21 18.19 1.78 18.23 18.24 1.67
Dte 1.79 8.00 37.01 1.30 2.68 6.98

The table shows the summary statistics of the variables used in the study: frnch refers to the number of franchise
retail stores, sales to the sales/assets ratio, ninc to the net income/assets ratio, asset to the natural log of total
assets, and dte to the debt to 100*equity ratio. n refers to the number of franchise chains.

Source: Authors.
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Figure 1. Franchises by number of stores over time. Source: Authors.

the median value and the average sales of small firms are less than the median value.
We compute each firm’s average size over the sample period, rank the firms by the
average size, and divide the firms into two groups, those with firm size above the
median and those below the median. We also separate firms into old firms and young
firms according to firm age measured by founding year. Old firms are defined as
those firms founded before 1998, which is the median value, and young firms refer to
those firms founded on or after 1998.

Figure 1 shows the trend of the number of outlets in each franchise chain. Each
line in the figure refers to each franchisor. We can observe that the dispersion
becomes larger as time goes by, though it is not remarkable.

The trends of the number of outlets for the split samples are also illustrated in
Figures 2-5. Figure 2 shows the time trend of the number of outlets of large franch-
ises, and Figure 2 shows the time trend of the number of outlets of small franchises.
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Figure 2. Large franchises by number of stores over time. Source: Authors.

Figure 3. Small franchises by number of stores over time. Source: Authors.

The time trends seem to be more evenly distributed for large franchises than for
small franchises, which, however, is not pronounced. Figure 4 shows the time trend
of the number of outlets of old franchises, and Figure 5 shows the time trend of the
number of outlets of young franchises. For old franchises, the trends are relatively
stable and distributed evenly over the time period. In contrast, for young franchises,
the trends exhibit herd behavior.

4, Regression methods

In this empirical analysis, both static and dynamic regression models are applied to
panel data. For the static analysis, the regression equations below are used:



1312 S. LEE

Figure 4. Old franchises by number of stores over time. Source: Authors.
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Figure 5. Young franchises by number of stores over time. Source: Authors.

gt = 0 + Pyt + By controli iy + v, + € (2)
T = o + Bigi—1 + P, controli ;1 + v, + €, (3)

where g refers to the growth variables, 7 to the profit variable, control to the control
variables, i to the firm, ¢ to time period, o and f to parameters, y to time dummies,
and e to the error term.

Panel data can be investigated using pooled OLS, fixed-effects, and random-effects
models. In order to compare the usefulness of the models, researchers perform statis-
tical tests such as F test, LM test, and Hausman test. However, as discussed in most
econometrics textbooks, the three models have their own strengths and weaknesses.



ECONOMIC RESEARCH-EKONOMSKA ISTRAZIVANJA @ 1313

Thus, we use all three estimation methods to provide the more detailed information
on the results.

This study considers whether a nonlinear relationship exists between profit and
growth. A nonlinear relationship might account for mixed empirical results in exist-
ing research. We conduct Ramsey’s RESET (regression equation specification error
test) to determine whether nonlinear patterns exist between variables (Ramsey, 1969)
and the test results support the possibility of a nonlinear relationship. Thus, in order
to examine the possible nonlinear relationship, quadratic terms are also considered in
the regression analysis:

St = O+ Pymi 1+ Bzﬂth + Bycontroli sy + v, + €y (4)

T, = o + P1gi -1 + Bzg,-z,tfl + Bscontroli 1 + 7, + €y (5)

where f; indicates the overall linear trend in the relationship between profit and
growth and f8, implies the direction of curvature. For example, an inverse U-shaped
relationship can be confirmed by the observation that f; is positive and f,
is negative.

For the dynamic analysis, the regression equations below are employed:

Gt =0 + By -1 + Pagi -1 + €in> (6)

T = o + Bigit—1 + Pomi -1 + € v (7)

In the dynamic regression equations, a lagged dependent variable is included as
one of the independent variables to capture dynamic effects such as persistence effects
and feedback effects. However, since the lagged dependent variable is likely to be
endogenous, the estimated coefficients would be biased and inconsistent. Thus, the
dynamic equations are estimated by a generalized method of moments (GMM)
method to address the endogeneity problem. The t—2 and t—3 lagged values of
each dependent variable is used as a GMM instrument. More remote lags are not
likely to be informative in practice (Bond & Meghir, 1994). The two often used tech-
niques, difference GMM (Arellano & Bond, 1991) and system GMM (Blundell &
Bond, 1998), are employed in the dynamic analysis. The Sargan test (Sargan) and the
test for second-order autocorrelation of the residuals (AR(2)) are preformed to check
the specification of the model and the validity of the instruments.

In addition to the full sample regression, we also consider the split-sample tech-
nique by dividing the sample firms into two groups based on firm size and firm age
and performing the regressions in each of the groups. Shane and Foo (1999) argue
that firms need organizational routines to engage in business activities, and large or
old firms are likely to have established routines. The moderating roles of firm size
and firm age are relevant in this regard. Indeed, numerous studies consider firm size
and firm age as determinants of business effectiveness and use them in empirical ana-
lysis (Lee, 2014, 2015). If the relationship between growth and profit is significantly
different between groups, the difference indicates the pure relationship. Another
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Figure 6. Full-sample scatterplot matrix. Source: Authors.

benefit of this method is that, although individual estimates of the coefficients can be
biased, the estimated difference in the coefficients between groups is unbiased because
the possible bias is to be the same for the two groups (Hoshi et al., 1991, p.36).

5. Empirical results

This section discusses the empirical results. As a preliminary step, the full sample is
presented graphically in the form of scatterplots depicting the relationship between
profit and growth (Figures 6). The scatterplots indicate that the relationship between
profit and growth seems to be positive. The relationship between the variables of net
income and sales is strong, but the relationship between the variables of net income
and franchise is very weak. That is to say, the relationship between profit and growth
seems to be more pronounced for the traditional variables. When we use the evolu-
tionary perspective, it might be hard to find the relationship between profit
and growth.

Table 3 shows the results of pooled regressions for the full sample. According to
the results, the linear relationship between profit and growth is confirmed to be posi-
tive irrespective of the models used. The positive effect of profit on growth and the
positive effect of growth on profit are both statistically significant across all the varia-
bles. However, the quadratic relationship is not supported by the quadratic regres-
sions, which indicate that only linear terms are significant, while the square terms are
insignificant. The insignificant results of the quadratic relationship are also observed
for the other regression models, which are not reported for brevity.

Table 4 reports the results of fixed effects and random effects regressions for the
full sample. The results indicate that the relationship between profit and growth is
different across variables. When using the sales variable (sales) as a proxy for growth,
the relationship is found to be positive, which is the same as the results of the pooled
regressions above. In contrast, for the number of franchise stores (frnch), the regres-
sion results do not support the positive relationship: 3 out of 4 regressions provide
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Table 3. Full-sample pooled regression.

Linear Quadratic
Profit — growth Growth — profit Profit — growth Growth — profit
sales; frnch, ninc; ning; sales; frnch, ninc; ninc;
ninc;_q 2.99"** 127.60"** 341
(6.01) (3.87) (4.46) (2.04)
ninc%_, -2.71 15273
(-0.72) (0.62)
sales;_; 0.03*** 0.04*
(6.01) (3.30)
sales?_ -0.00
(-1.19)
frnch;_, 0.00*** 0.00*
(3.87) (2.13)
frnch?,_; -0.00
(-0.85)
asset; 1 —0.15"* 8.53"* —0.00* —0.01"** —0.15"* 8.57** —0.00* —0.01"*
(-7.75) (6.56) (-2.07) (-5.98) (-7.75) (6.58) (-2.07) (-6.02)
dte; -0.00 0.07 —0.00"** —0.00"** -0.00 0.06 —0.00"** —0.00"**
(-0.25) (0.92) (-3.69) (-4.08) (-0.14) (0.82) (-3.66) (-4.11)
R? 0.29 0.44 0.21 0.16 0.29 0.44 0.21 0.16

Notes: The table shows the results of full-sample linear and quadratic pooled regressions. Figures are regression coefficient
estimates, and t values are shown in parentheses below coefficient estimates. ***, **, and *, respectively, indicate signifi-
cance levels at 0.1%, 1%, and 5% levels. Year dummies are included for all regressions, but not reported for brevity.
Source: Authors.

Table 4. Full-sample panel regression.

Fixed effects Random effects
Profit — growth Growth — profit Profit — growth Growth — profit
sales; frnch, ninc, ninc, sales; frnch, ninc, ninc,
ninc;_q 1.91% 2230 1.96"* 50.70
(4.21) (0.83) (4.34) (1.79)
sales;_; 0.02** 0.02***
(3.25) (4.05)
frnch,_, —0.00** 0.00
(-2.88) (0.01)
asset; 1 —0.23"* 25.71" —-0.00 —-0.00 —0.13*** 29.77** —0.00* —0.01**
(-6.01) (11.25) (-1.09) (-0.16) (-6.06) (20.56) (-2.07) (-2.84)
dte; 4 -0.00 -0.05 —0.00" —0.00" —-0.00 -0.05 —0.00* —0.00"*
(-0.30) (-1.09) (-2.07) (—2.45) (-0.24) (-0.97) (-2.18) (-2.59)
R? 0.24 0.66 0.12 0.12 0.16 0.54 0.10 0.06

Notes: The table shows the results of full-sample fixed effects regressions and dynamic GMM regressions. Figures are
regression coefficient estimates, and t values are shown in parentheses below coefficient estimates. ***, **, and *,
respectively, indicate significance levels at 0.1%, 1%, and 5% levels. Year dummies are included for fixed effects
regressions, but not reported for brevity.

Source: Authors.

insignificant coefficient estimates. It is consistent with the visual interpretation of the
scatterplots discussed above.

Table 5 summarizes the results of the dynamic GMM estimation for the full sam-
ple. We can observe only one significant result from this dynamic analysis: The effect
of profit on the number of franchise stores is found to be significantly positive, while
the other regressions do not show significant results for the relationship between
profit and growth. This result is in contrast to the results presented above. For the
static regression, the positive relationship between profit and growth is more obvious
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Table 5. Full-sample dynamic GMM regression.

Difference GMM System GMM
Profit — growth Growth — profit Profit — growth Growth — profit
sales, frnch, ning; ninc; sales; frnch, ning; ninc;
ninc;_q 2.16 76.89 -1.25 -0.11 1.10 147.48*** 0.45 0.44*
(1.61) (0.61) (-1.03) (-0.30) (0.94) (3.48) (1.01) (2.21)
sales; 1 0.21 -0.37 0.64* -0.06
(0.66) (-1.03) (2.01) (-1.35)
frnch;_; 0.83"** 0.00 0.89"** 0.00
(5.84) (0.52) (8.20) (0.11)
Sargan 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
AR(2) 0.12 0.33 035 0.73 0.39 0.29 0.83 0.55

Notes: The table shows the results of full-sample fixed effects regressions and dynamic GMM regressions. Figures are
regression coefficient estimates, and t values are shown in parentheses below coefficient estimates. ***, **, and *,
respectively, indicate significance levels at 0.1%, 1%, and 5% levels. Sargan and AR(2) refer to p values for the
Sargan test and the autocorrelation test for AR(2) process, respectively.

Source: Authors.

net income

1s 20 25 a0

sales

00 05 10
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Figure 7. Large franchises scatter plot matrix. Source: Authors.

in the traditional setting, while, for the dynamic regression, the positive relationship
exists only in the evolutionary framework. It might indicate the dynamic nature of
the evolutionary process.

The results of the split sample analysis are presented here. Similarly to the full
sample analysis, we examine the scatterplots. Figures 7-10 show the scatterplots for
the split samples. The scatter plots for large franchises and for small franchises are
shown in Figures 7 and 8, respectively. Comparing the two scatterplot matrices, we
can observe a difference between them. For the large group, the relationship between
profit and growth measured by the sales variable seems to be positive, while the rela-
tionship for the number of franchise stores seems to be neutral or even negative. In
contrast, for the small group, the relationship between profit and growth appears to
be positive for both cases (that is, the sales variable and the franchise variable).
Figure 9 and Figure 10 show the scatter plots for old franchises and for young
franchises, respectively. Similarly to the scatter plots for the large vs. small groups,
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Figure 10. Young franchises scatter plot matrix. Source: Authors.
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Table 6. Split-sample linear pooled regression: Size.

Large franchises Small franchises
profit — growth growth — profit profit — growth growth — profit
sales; frnch, ninc; ning; sales, frnch, ninc; ning;
ninc;_q 3.10"* 39.46 3.51 227.86"**
(5.03) (0.713) (4.65) (5.22)
sales;_; 0.04*** 0.03***
(5.03) (4.65)
frnch;_, 0.00 0.00***
(0.77) (5.22)
asset; 1 —0.20"** 227 -0.00 —-0.01** —0.40"** 21.21" 0.00 —-0.01**
(-6.86) (0.84) (-0.03) (-2.77) (-7.43) (6.82) (1.27) (-3.32)
dte; 4 0.00 0.01 —0.00** —0.00** 0.00 -0.51 —0.00** —0.00*
(0.16) (0.20) (-2.81) (-2.96) (0.53) (-1.64) (-3.23) (-2.30)
R? 0.38 0.45 0.29 0.19 043 0.52 0.32 0.34

Notes: The table shows the results of split-sample linear pooled regressions. Figures are regression coefficient esti-
mates, and t values are shown in parentheses below coefficient estimates. ***, **, and *, respectively, indicate signifi-
cance levels at 0.1%, 1%, and 5% levels. Year dummies are included for all regressions, but not reported for brevity.
Source: Authors.

Table 7. Split-sample fixed effects regression: size.

Large franchises Small franchises
profit — growth growth — profit profit — growth growth — profit
sales; frnch, ning; ning; sales, frnch, ninc; ning;
ninc;_q 2217 62.97 2.29** 47.28
(4.74) (1.64) (2.84) (1.23)
sales;_; 0.05*** 0.03**
(3.81) (3.36)
frnch;_, -0.00 -0.00
(-0.58) (-1.76)
asset; 1 -0.05 26.16™* —0.02** —0.02* —0.33"* 28.90"** 0.00 0.00
(-1.20) (7.17) (-3.13) (=2.11) (-5.10) (9.33) (0.19) (0.21)
dte; 4 -0.00 —-0.08 -0.00 —-0.00 —-0.00 —0.56" 0.00 -0.00
(-0.00) (-1.56) (-1.51) (-1.88) (-0.24) (-2.20) (0.16) (-0.41)
R? 0.26 0.74 0.27 0.20 0.41 0.65 0.23 0.19

Notes: The table shows the results of split-sample fixed effects regressions. Figures are regression coefficient estimates,
and t values are shown in parentheses below coefficient estimates. ***, ** and *, respectively, indicate significance
levels at 0.1%, 1%, and 5% levels. Year dummies are included for all regressions, but not reported for brevity.

Source: Authors.

there is a little difference between the scatterplots for the old vs. young groups. The
scatter plots for the relationship between profit and growth represented by the sales
variable indicates a clear positive relationship for both old and young groups. By con-
trast, the relationship measured by franchise stores seems to be neutral for the old
group and positive for the young group. This can imply that the evolutionary frame-
work is more likely to be applied in small and young groups. Since large and old
groups are established and stable, the changing nature of firms is not likely to be cap-
tured for the groups.

Tables 6 and 7 present the results of the split sample regressions for firm size. The
pooled regressions are shown by Table 6 and the fixed effects regressions are shown
by Table 7. We do not report the results of random effect regressions for simplicity
since they are very similar to those of fixed effects regressions. Dynamic regressions
for the split samples are not reported because there are some technical problems due
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Table 8. Split-sample linear pooled regression: Age.

Old franchises

Young franchises

profit — growth growth — profit

profit — growth

growth — profit

sales; frnch, ning; ning; sales; frnch, ninc; ninc;
ninc;_q 3.69"** 112.30* 2.82" 108.40*
(4.42) (2.41) (4.26) (2.60)
sales;_; 0.02*** 0.03***
(4.42) (4.26)
frnch;_, 0.00* 0.00*
(2.41) (2.60)
asset; —0.17**  12.88"** -0.00 —0.01"* —0.11" 2.23 —0.00* —0.01*"
(-6.10) (8.11) (-0.35) (-3.50) (—4.04) (1.30) (-2.89) (—4.88)
dte;_4 -0.00 0.03 —0.00"* —0.00** -0.00 -0.07 —0.00"** —0.00"**
(-0.26) (0.42) (-2.84) (-3.14) (-0.45) (-0.18) (-4.91) (-5.23)
R? 0.36 0.37 0.25 0.19 0.32 0.70 0.34 0.29

Notes: The table shows the results of split-sample linear pooled regressions. Figures are regression coefficient esti-
mates, and t values are shown in parentheses below coefficient estimates. ***, **, and *, respectively, indicate signifi-
cance levels at 0.1%, 1%, and 5% levels. Year dummies are included for all regressions, but not reported for brevity.

Source: Authors.

Table 9. Split-sample fixed effects regression: Age.

Old franchises

Young franchises

profit — growth growth — profit

profit — growth

growth — profit

sales, frnch, ninc; ninc; sales; frnch, ning; ninc;
ninc;_q 2.33% -16.11 0.45 62.23

(3.17) (-0.60) (0.76) (1.38)
sales;_; 0.01 0.01

(1.88) (1.10)
frnch;_, —0.00"** -0.00
(-3.80) (-1.32)

asset; 1 —0.27* 17.52%** -0.00 0.00 -0.06 15.02%** -0.00 -0.00

(-4.04) (7.09) (—0.45) (0.74) (-1.31) (3.73) (-1.05) (-0.52)
dte; —-0.00 -0.03 —-0.00 —-0.00 0.00 -0.48 —0.00%** —0.00""*

(-0.27) (-1.01) (-1.22) (-1.43) (0.06) (-1.50) (-5.95) (-6.19)
R? 0.32 0.55 0.19 0.25 0.30 0.78 0.29 0.29

Notes: The table shows the results of split-sample fixed effects regressions. Figures are regression coefficient estimates,
and t values are shown in parentheses below coefficient estimates. ***, ** and *, respectively, indicate significance
levels at 0.1%, 1%, and 5% levels. Year dummies are included for all regressions, but not reported for brevity.

Source: Authors.

to insufficient data. According to Table 6, there exists a difference between large
firms and small firms. When using the sales variable as a proxy for growth, the
regressions of large firms and small firms show similar results that the relationship
between profit and growth is positive and statistically significant. In contrast, when
using the number of franchise outlets, the regressions for large firms fail to provide
significant estimates, while the regressions for small firms produce significantly posi-
tive estimates of profit and growth. This is consistent with the observations obtained
from the scatterplots above. However, this difference between the models does not
occur in the fixed effects regressions shown by Table 7. The fixed effects regressions
show that the positive relationship is statistically significant when using the sales vari-
able and insignificant when using the franchise variable irrespective of whether the
sample is the large group or the small group. Once individual fixed effects are esti-
mated, the difference between large and small groups disappears.
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Tables 8 and 9 show the results of the split sample regressions for firm age. The
pooled regressions summarized by Table 8 confirm the positive relationship between
profit and growth across models. All the coefficient estimates of profit and growth in
the regressions are positive and statistically significant. By contrast, in the fixed effects
regressions in Table 9, most coefficient estimates of profit and growth (6 out of 8)
are not statistically significant in the fixed effects regressions. In sum, the split sample
regressions for firm age do not have a clear implication.

6. Conclusion

Based on an evolutionary perspective, this study uses regression analysis to evaluate
the relationship between profit and growth. According to the evolutionary perspec-
tive, firm growth refers to the diffusion of fitter routines of the firm. In order to
apply this evolutionary view, we investigate franchise data by using various regression
techniques such as pooled OLS, fixed/random effects, dynamic GMM, and split-sam-
ple regressions.

The empirical findings are: (i) the scatterplots and the fixed/random effects regres-
sions for the full sample show that the positive relationship is pronounced for the
traditional measure (the sales variable) rather than the “evolutionary” measure (the
number of franchise outlets); (ii) The pooled OLS for the full sample support the
positive relationship; (iii) the quadratic relationship is not found; (iv) the dynamic
GMM regressions show that the positive effect of profit on growth is found only
when using the evolutionary measure; (v) the scatterplots for the split samples indi-
cate that the positive relationship is pronounced in small and young groups when
using the evolutionary measure; (vi) the pooled OLS regressions indicate that the
results using the traditional measure confirm the positive relationship across the
groups, while the results using the evolutionary measure support the positive relation-
ship only in the small groups; (vii) the fixed effects regressions show that the positive
relationship is found only when using the traditional measure for the both large and
small groups; and (viii) while the pooled OLS regressions support the positive rela-
tionship across models, the fixed effects regressions do not show significant results.

In sum, we can derive two implications from the findings of the present study for
the relationship between profit and growth. First, overall, the empirical results sup-
port the positive relationship, which is supported by evolutionary analyses (Coad,
2007, 2010; Coad et al., 2011). Second, by using the franchise data, we can apply the
evolutionary analysis to obtain different results than those reported by previous stud-
ies. In particular, the idea of evolutionary analysis fits well with the dynamic model
as well as the small and young groups. Thus, the evolutionary interpretation of firm
behavior would be valuable in improving economic policy-making since it provides
an insight that cannot be achieved by a comparative and static analysis.

This is the first study to apply evolutionary analysis to the relationship between
profit and growth by using franchise data. Thus, there are some limits to this study.
Due to data availability, dynamic GMM methods cannot be applied to the split sam-
ples as discussed before. Also, the characteristics of franchise firms cannot be con-
trolled sufficiently. We may be able to improve the quality of the analysis when more
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detailed data of the franchise firms and the distinguishing features of franchise con-
tracts are available. This is left to future study.
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