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This research note deals with a quantitative analysis of differences in
percentage gross margin between individual stores in the retail trade.
A number of hypotheses on pricing behavior of storekeepers are tested
using Dutch survey data from nine different types of retail stores. We
define percentage gross margin as a percentage mark-up on costs and
make a distinction between out-of-pocket and remaining costs. It ap-
pears that the remaining costs are not always passed on completely into
the percentage gross margin. This result can be explained in two ways:
competition is possibly so heavy that storekeepers are not always in a
position to pass on completely their remaining costs, or storekeepers
are not very careful about passing on this type of cost to customers.
Another finding is that percentage gross margin is inversely related to
sales size due to the fact that a higher sales size requires a lower per-
centage of sales to achieve a given basic reward for storekeepers’
labor. Percentage gross margin is of course affected by the competitive
strength of a store. This influence is approximated by a store’s sales
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Rotterdam. This study is granted by Netherlands Orgamization for the Advancement of Pure
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growth. There seems to be a lag with respect to the effect of sales
growth on the percentage gross margin. Furthermore, it appears that
the percentage gross margin is, in general, higher for stores located in
high population areas.

This note is a quantitative analysis of pricing behavior of storekeepers
in the retail trade. A number of hypotheses concerning this behavior are
tested and a quantitative relationship to explain the variation in percentage
gross margin among individual stores is developed.

In economics literature ‘‘mark-up rule’’ or average cost pricing often
appears as a basis for pricing behavior. It can be shown that mark-up
pricing practices are compatible with a number of hypotheses professing to
explain the behavior of the firm (Koutsoyiannis 1975). A mark-up rela-
tionship is useful in describing pricing behavior and is widely accepted.
The *‘mark-up rule’” will be a maintained hypothesis throughout this note.
It is important to realize that we are interested in the percentage gross
margin of an individual store rather than the average price of the products
sold by a store. The percentage gross margin is defined as sales revenue
minus purchase expenses expressed as a percentage of sales revenue.

Nooteboom (1985) developed a mark-up relationship which explains
differences in average percentage gross margin among different types of
stores. The focus of this note is on explaining the pricing behavior of
individual stores within a retail category. We shall use some of the ideas
developed by Nooteboom. Furthermore, we shall introduce specific mi-
croaspects.

PRICING BEHAVIOR OF INDIVIDUAL STOREKEEPERS

In order to understand the framework of a mark-up relationship for indi-
vidual storekeepers, we must consider several aspects of Nooteboom'’s
relationship, namely, operating costs, reward for storekeeper’s iabor and
competitive strength.

Operating costs. Constructing a mark-up relationship on a microlevel,
we are faced with the following question: What costs should be taken as
the basis for the mark-up? It seems reasonable to take the percentage oper-
ating costs of an individual store excluding the reward for the store-
keeper’s labor as the basis.

On a microlevel, however, it is questionable whether all parts of the
operating costs are treated equally by all storekeepers. For example, it is
possible that storekeepers who own their establishment do not pass on
their ratable value completely, especially when a strong competition
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exists. Similarly, family labor, when valued at normal wage rates, is not
passed on completely. In our study, therefore, we make a distinction be-
tween out-of-pocket costs and other costs. These same factors may also
explain why stores with a negative net profit, when calculated on the basis
of total operating costs, sometimes continue to exist.

Reward for storekeeper’s labor. Following Nooteboom we assume that
the mark-up is a function of the reward for a storekeeper’s labor. We start
with the idea of a basic reward, equal in value for all stores within a type
of stores. This implies that the percentage mark-up is inversely related to
sales size.

Strength of competition. Clearly, the competitive strength of a store is
an important factor affecting the level of the percentage gross margin.
Many variables determine competitive strength, such as, number of rele-
vant competitors, distance to relevant competitors, store space as com-
pared to that of competitors, market share of the store in a certain area,
and so forth. All these variables were not sufficiently and consistently
available in our samples. Therefore, we took another variable into consid-
eration, namely, the sales growth of the store. This variable can be used to
describe the store’s competitive strength. A growing sales size is taken as
evidence of a high competitive strength, which warrants a higher margin
level.

Population size. Among the other variables that affect a store’s per-
centage gross margin, the environment may be of particular importance.
In this study we take only one additional variable into consideration—the
size of the population within the store’s market area. We expect a higher
margin level when the population size in the store’s market area is large,
due to a high potential demand.

SOME HYPOTHESES CONCERNING PRICING BEHAVIOR

The above considerations lead to the formation of the following formal
hypotheses.

Hypothesis 1

Storekeepers make a distinction between out-of-pocket operating costs
and remaining operating costs in their pricing behavior. The out-of-pocket
costs are passed on completely, whereas the remaining costs are not
always passed on completely into the percentage gross margin. Remaining
costs include ratable value, family labor costs, depreciations, and calcu-
lated interest.
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Hypothesis 2

The percentage mark-up on operating costs is inversely related to the
value of annual sales (Q) of a store. The coefficient of the variable 1/Q is
an estimate of the basic reward for a storekeeper’s labor.

Hypothesis 3a
The relative change in the value of annual sales of a store has a positive
effect on the percentage mark-up on operating costs.

Hypothesis 3b
There exists a lag structure with respect to the effect of sales growth on
the percentage gross margin of a store. (See equation 1.)

Hypothesis 4
Stores located in high population areas put a higher percentage mark-up
on their operating costs than those located in low population areas.

THE DATA

Dutch survey data from the Research Institute for Small and Medium-
Sized Business (E.I.M.) in Zoetermeer, The Netherlands, were used. We
had at our disposal cross-section data from nine different types of retail
(and handicraft) stores. A type of stores is defined as a group of establish-
ments which has a certain homogeneity regarding assortment composition,
service level, extent of own production, and so forth. The year of collec-
tion varies from 1979 to 1982, and the number of observations per type of
stores varies from 60 to 170. More information on the data set is given in
the appendix.

TESTS AND RESULTS

The hypotheses were tested simultaneously using one specification. Be-
fore presenting this specification, we must comment with respect to the
variables sales growth and population size. We approximated the sales
growth by the relative change in the value of annual sales of a store with
respect to the previous year. The lag structure with respect to the effect of
this sales growth variable is specified as follows:

YOR, + (1 — ®R,_} (1)

ta - Qn—l
Qi1
of store i in the year of collection (¢)
v = coefficient measuring the size of the effect of sales growth
& = coefficient expressing the lag (0 < & < 1).

where R, = , the relative change in the value of annual sales
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The above equation allows for the possibility that storekeepers do not react
instantly to changes in the value of annual sales, the maximum lag being
one year (8 = 0).

With reference to the population size in the store’s market area, we are
faced with two shortcomings: first, only the population size in the town-
ship of the store is available, which does not necessarily correspond to its
market area. Secondly, the population size is not continuously measured,
but divided into eight classes. In spite of these shortcomings, we take this
variable as a proxy for the population size in the store’s market area. In
our analysis we dichotomize the variable instead of considering eight
classes.

The following equation is used to test the various hypotheses:

M, = «,COUP, + a,CREM, + % + o AR,
+ asR, | + oxDPOP, + u, 2)

where i = index of the store
t = index of the year of collection
M = percentage gross margin
COUP = percentage out-of-pocket operating costs
CREM = percentage remaining operating costs ex-
cluding the reward for a storekeeper’s labor
Q = value of annual sales at current prices

ARt = Rt - szl

oy = Y0 (See equation 1 for the definition of R, v,
and d)

01.5 =Y

DPOP = 1 if the population size in the township of the
store exceeds 20,000 persons
= ( elsewhere
u = stochastic disturbance term
o through ag4: coefficients to be estimated

If our hypotheses are correct, the empirical estimates should satisfy the
following conditions:

* &, does not significantly differ from one (H,). 3)
*a, < & (Hp
* &g > 0 (Hy,)
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Gy Gy N
* 0 < — << 1, where — = 8 (Hj,)
Qs s

* &g > 0 (H,)

Moreover, &, is an estimate of the basic reward for a storekeeper’s labor
in the year of collection (see H,).

The estimation results are given in Table 1. The following conclusions
can be drawn regarding the hypotheses formulated:

H,: &, (out-of-pocket operating costs) does not differ signifi-
cantly from one in six out of nine cases. Additionally, &,

TABLE 1
Estimates of Coefficients of Relationship (2)
Type Out-of-Pocket Remaimning Reward for  Sales  Sales Population
of Operating  Operating Storekeeper’s Growth Growth Size
Stores Costs (&;)  Costs (&,) Labor (&5) (&) (Ges) ()
Textiles stores .861 1262 18520 217 .245 035
(.057) (.130) (9060) (.072) ( 080) (.013)
Supermarkets 1.129 .880 —-130 .035 078 .004
(.053) (202) (18520)*  ( 027)* (.029) (.006)*
Superettes 1.134 569 18450 171 .193 017
(.071) (127) (8120) (.054) (.052) ( 007)
Electro-technical 955 .881 20570 105 138 026
retailers (047) (.135) (8260) (.035) (058) ( 010y
Stationer’s stores 916 919 35010 170 219 039
(.060) (.117) (6030) (.062) (.062) (012)
Furnishing firms 1022 673 37010 027 148 —
(036) (.094) (6250) (.038)* (.051)
Shoe repatr stores 1082 .682 33260 116 614 167
(.193) (.193) (5830) (.239)* ( 350) (.059)
Record stores 990 814 5098 .104 109 .033
(.080) (.146) (5989)*  (.080y* (105)* (017)
Decoratton stores 942 1.019 31850 117 273 026
(071 (.138) (8660) (.092)* (.185)*  (.020)*

The estimates were obtained by ordinary least squares We assumed that the disturbances
u, were independently and normally distributed with zero mean and constant variance Esti-
mated standard errors (&) are printed beneath the estimated coefficients An asterisk (*) 1s
printed next to the standard error of coefficient fj if (| < 1 645 &(0), that 1s, 1f % 15 not
significantly different from zero at a 10% level of significance.
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(remaining operating costs) is less than &, 1n six cases,
and significantly so in two. Only for textiles stores is &,
significantly greater than &,. This result is somewhat
puzzling. Considering the overall results, we conclude
that the hypothesis that storekeepers make a distinction
between out-of-pocket costs and remaining costs cannot
be rejected, although more research is required to obtain
stronger results.

H,: &; (reward for storekeeper’s labor) is found to be positive
in eight out of nine cases, and significantly so in seven of
them. With respect to the seven cases where &5 is signifi-
cantly positive, the estimates vary from about 18,000 to
about 37,000 Dutch guilders. (In the period considered,
one U.S. dollar was about 2.50 Dutch guilders.) The
standard errors of &, are considerably large: none of the
estimates differ significantly from 30,000 Dutch guilders.
The overall results are quite reasonable. The estimates for
&5 can be viewed as basic rewards for storekeeper’s labor
in the specific type of stores. The low values for super-
markets and record stores may indicate that storckceper’s
income is indeed very low in these types of stores. We
conclude that the hypothesis that the percentage gross
margin is inversely related to sales size, the proportion-
ality coefficient measuring the basic reward for store-
keeper’s labor, is supported by the data.

H,,: &5 (sales growth) is in excess of zero in all nine cases, and
significantly so in seven. The parameter estimates vary
from .078 to .273, except for shoe repair stores where &5
= .614. It must, however, be noted that in this case the
standard error is also relatively high (.350). The overall
results indicate that the sales growth of a store has a posi-
tive effect on the percentage gross margin indeed. We
find support for our hypothesis 3a.

Hs,: 0 < &4/&s << 1 in all nine cases. As mentioned above, we
assumed that &,/Gs is an estimate of the lag with respect
to the effect of sales growth. In some types of stores,
storekeepers seem to react more instantly to changes in
the value of annual sales than in other types of stores.
Because of the fact that we used a linear estimation pro-
cedure to estimate the parameters, we were not able to
estimate the standard errors of &,/&s. Nevertheless, we
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conclude that the hypothesis that there exists a lag struc-
ture with respect to the effect of the variable sales growth
is supported by the data.

H,: &4 (population size) is found to be positive in all eight
cases where the population size in the township of the
store was available, and significantly so in six. The
parameter estimates that differ significantly from zero
vary from .017 to .039, and in one case G4 equals .167
(shoe repair stores). It is worth noting that DPOP; is a
dummy variable. This means that the dimension of &g is
percentage gross margin. Hence a coefficient of .039 (see
stationer’s stores) implies that stores which are located in
high population areas have, in general, a four percent
higher percentage gross margin than those which are lo-
cated in low population areas. We conclude that the hy-
pothesis that the population size positively affects the per-
centage gross margin of a store is supported by the data.

We also tested for the possibility of multicollinearity in the data. We did
this by calculating the matrix of correlations between the independent vari-
ables per type of stores. (The precise results can be obtained from the
authors.) Apart from the (low) correlation between the variables AR, and
R,_ (due to the fact that AR, = R, — R,_,), the maximum absolute value
of the correlation coefficients is .67, namely, between COUP and CREM
for decoration stores. Often, squared correlation coefficients are used in
literature. Here, the maximum squared correlation coefficient is about .672
= .45. From this we conclude that the danger that the results are in-
fluenced by multicollinearity is limited.

POOLING THE TYPES OF STORES

It may be interesting to see whether stronger resuits can be obtained
when all observations are pooled. This seems possible in view of the esti-
mation results—the variation in the parameter estimates over the types of
stores is limited. Since the data for the different types of stores come from
different time periods, we must correct the sales value figures for infla-
tion. We decided to express the sales value figures in prices of 1982. If we
assume that both the percentage variables (M,, COUP, CREM,, AR,,, and
R, _,) and the population size variable (DPOP,) are more or less stable in
the period 19791982, we can pool the data. Table 2 gives the estimation
results with pooled data.

First of all, relationship (2) is estimated for the total sample (925 obser-
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TABLE 2
Estimates of Coefficients of Relationship (2) with Pooled Data

1 2

Number of observations 925 758
Out-of-pocket operating costs &, 1.003 .923
(.019) (.028)

Remaining operating costs &, 7182 791
(.046) (.053)

Reward for storekeeper’s labor &y 44190 43000
(1630) (1760)

Sales growth Gy 21 130
(.023) (.031)

Sales growth Qs 209 .205
(.028) (.035)

Population size g — .031
(.006)

See note Table 1.

vations). In this relationship the variable DPOP, has been left out of con-
sideration, since this variable was not available for furnishing firms. The
estimation results are given in column | of Table 2. It appears that &,
(out-of-pocket operating costs) and &, (remaining operating costs) differ
significantly from each other: &, equals 1.00, which 1s exactly what we
hypothesized, whereas &, equals .78, which is also in accordance with our
hypotheses. It appears that the effect of sales growth is significantly posi-
tive (&s = .21), whereas the lag coefficient (&,/&s) is about .57, which
means that storekeepers react to this year’s sales growth to the same extent
as to previous year’s sales growth. Finally, it appears that the basic reward
for storekeeper’s labor is about 44,000 Dutch guilders (of 1982). This is
quite reasonable in view of the Dutch wage rates 1n 1982.

If we leave the furnishing firms out of consideration, we can estimate
the complete relationship (2) including the variable DPOP, for the re-
maining observations (758). These estimates are given in column 2 of
Table 2. It appears that the variable DPOP, (population size in the town-
ship of the store) has a significantly positive effect on the percentage gross
margin. Due to the presence of this variable (and the absence of the fur-
nishing firms) the value of the coefficient &, (out-of-pocket operating
costs) has slightly declined to .923. The remaining coefficients are about
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the same. We conclude from the parameter estimates in columns 1 and 2
that the pooling of the data yields results such that all our hypotheses are
supported.

CONCLUSION

In this research note we take a first step towards the development of a
pricing relationship for individual stores. We use the mark-up rule as a
maintained hypothesis. Several hypotheses were formulated concerning
the storekeeper’s pricing behavior, most of which were supported by the
empirical analysis. We do not claim that the results in this note can be
viewed as a complete description of storekeepers’ pricing behavior, but we
believe that the results support our basic hypotheses. The model can be
extended toward a more complete relationship explaining the differences
in percentage gross margin among individual stores. Further research
should introduce more environmental as well as competitive variables into
the relationship in order to increase the goodness-of-fit, as well as the
degree of reality.

APPENDIX: DATA

In this appendix we give a description of the data set used in this study. First of
all, we present a table which gives a general description of the samples used. Table

TABLE A,
Description of the Samples Used
Number of Year of
Type of stores Observations Collection

Textiles store 170 1979
Supermarket 89 1979
Superette 100 1979
Electro-technical retailer 89 1980
Stationer’s store 109 1980
Furnishing firm 167 1981
Shoe repair store 60 1982
Record store 70 1982
Decoration store 71 1982

Some storekeepers did not report their sales values in previous years, which values were
necessary to construct the variables AR, and R,, ;. We left these storekeepers out of consider-
ation in our study, and they are not part of the data set mentioned in Table A,.
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A, contains the type of stores, the number of observations, and the year of collec-
tion. These Dutch data were gathered by the field force of the Research Institute
for Small and Medium-Sized Business in Zoetermeer, The Netherlands. In Table
A, we give a further description of the samples. This table gives the minimum, the
maximum, and the mean of several variables used 1n the study.
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