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Abstract

This study analyzes supermarket firm prices to determine whether
prices are related to market structure and whether the Demsetz quality
critique is vatid. Factor analysis is used to identify five service factors
that are modeled with price as endogenous variables in a simultaneous
equations framework to test whether a more concentrated market
structure is related to higher service levels which, in turn, are related
to higher prices (the Demsetz hypothesis) and whether a more
concentrated market structure is directly related to higher price (market
power hypothesis). For this study of supermarkets in 34 local markets
in six southwestern states, market share and concentration are not
significantly related to any service factors. Concentration has a
significant positive relationship with price in the full sample, and share
also is significantly related to price in subsamples of large, leading
firms. Thus, the Demsetz critique is rejected. Other factors that affect
price include store format, whether a firm competes against warehouse
supermarkets, store cost, and market demand factors.
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Market Power and the
Demsetz Quality Critique:
An Evaluation for Food Retailing

1. Introduction

A positive relationship between market structure and price has
been established in many local market industries including food
retailing. The inference is that tight oligopolies exercise market power
(Weiss 1989). The Demsetz critique, that high profits exist in more
concentrated markets because costs are low rather than prices are high,
was a major reason for the shift from profit to price analysis; however,
the critique persists in another form. A firm with a large market share,
or a set of firms in a highly concentrated market, may have higher
prices because they offer more expensive, higher quality, differentiated
products (Demsetz 1973, Buzzel and Gale 1987, Anderson 1990).!

Nearly all prior studies of the structure price relationship assume
that products are homogeneous and, consequently, do not test the
Demsetz quality hypothesis (Weiss 1989, Lamm 1981, Hall ef al. 1979,
Meyer 1983, Marion ef al. 1979, 1993). Following work by Cotterill
(1986) and Nelson er al. (1992), we specify a differentiated product
model that tests the quality hypothesis. For supermarket retailers that
sell well identified food products manufactured by other firms, service
levels, including breadth of product line, are the primary vehicle for
differentiation. The research questions are: do consumers in
concentrated markets pay higher prices, and are those higher prices
correlated with the provision of more costly services? We also evaluate
whether unilateral or coordinated market power prevails in these
differentiated markets. Unilateral market power occurs if large market
share firms have high prices that are not due to higher service levels.
Coordinated market power exists if market concentration rather than

! Anderson critiques prior structure performance studies in grocery
retailing, writing: “If stores in more concentrated markets happen, on average,
to provide more services and higher quality, prices may be higher in those
markets, not because firms in those markets are exercising market power, but
because they are incurring higher costs to provide higher quality" (Anderson,
1990, p. 5).
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own share is related to higher prices that are not explained by higher
service levels.

In the next section a reduced form model for price is specified.
It is similar to the price equations estimated in previous empirical
work. The price level is a consumption weighted average price index
for a basket of grocery products. Using factor analysis we classify
information on whether supermarkets provide one or more of 27
different services into five orthogonal service factors. Factor loadings
are used to compute service factor scores for each supermarket
observation. To test the Demsetz quality hypotheses we specify a
recursive simultaneous equations model wherein the price level is a
function of a subset of the explanatory factors and endogenous service
factors. Each of the service factors is, in turn, a function of a subset
of the market structure, firm characteristic, cost, and demand variables.
This structural approach identifies and tests the indirect effect of market
structure upon prices via more costly services (Demsetz quality
hypothesis) as well as the direct (market power) effect of structure on
prices. It also allows assessment of the direction and magnitude of bias
that exists when one relies upon the reduced form coefficient as an
estimate of the structural coefficient for market power.

The empirical analysis in section three is based upon an extensive
food price and service level survey completed by the Arkansas Attorney
General. It provides 107 observations that span 34 local markets in
Arkansas and five surrounding states.  Section four contains
conclusions.

2. Model Specification

2.1 Reduced Form Price Model

Price determination in a competitive market is a function of cost
and demand factors. However, in an oligopoly the organization and
conduct of sellers also matters.> A supermarket’s price level in a local
market is expected to be positively related to its market share (SHARE)
if unilateral power over price is significant or large share firms offer
more costly services. Alternatively, if a supermarket’s price level is

2 Under Bertrand (price) competition one can derive relationship wherein
a differentiated firm’s price in equilibrium is a function of its market share,
market concentration, cost, and demand conditions (Cotterill, 1993a, p. 8-13).
For a game theory approach see Deneckere and Davidson (1985).
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positively related to market concentration as measured by a
concentration ratio (e.g., CR;, CR,) or the Herfindahl Index (HERF),
then coordinated market power or the provision of more costly services
in more concentrated markets is operative.

During the 1980s new supermarket formats with distinctly
different price-service mixes became a significant competitive factor,
Warchouse supermarkets limit services and labor intensive practices to
provide consumers lower priced products. Thus, a binary variable
identifying a supermatket as a warehouse operation (WRHS) is
expected to register lower prices. Warchouse supermarkel operations
also may have forced other supermarket operators to be significantly
more competitive on prices and to seek further differentiation in the
nonprice dimension to insulate themselves from such direct price
competition. A binary variable indicating that a supermarket competes
against a warechouse operation (WIMPACT) will have a negative impact
on prices in the reduced form model if the direct price competitive
effect more than offsets costly nonprice service responses.

A third binary variable (TRADIT) isolates traditional
supermarkets; i.e., units that are not warehouse operations and do not
have staff at counters to provide customized delicatessen, seafood,
meat, or bakery products. Traditionally, supermarkets have been
synonymous with self service. However, some small operators retained
personal service and, recently, superstores—supermarkets over 30,000
square feet with an extensive product array—offer counter service. If
counter service were the only service component, traditional
supermarkets that do not offer that service would be expected to have
lower prices. However, traditional supermarkets may offer other
services that increase prices. Thus, the impact of TRADIT in the
reduced form equation is ambiguous,

Cost factors that may influence retail price level include the
average local market wage rate (MKTWAGE) for food retailing
establishments. To the extent that a local market has higher retailing
costs, as proxied by the local wage rate, then the prices of all firms in
the market would have higher prices. Firm specific cost factors include
the size of the supermarket (SQFT), whether a supermarket is
unionized (UNION), the distance to its main distribution center
(WAREDIST), and whether it is an independent supermarket
(INDEPEND) that is unaffiliated with a wholesale buying group and,
thus, has higher wholesale distribution costs. Store size in square feet
measures diseconomies of small size. However, little research or
market evidence exists to suggest that economies of size are significant
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beyond 25,000 square feet.> Moreover, the increased services
associated with the superstores may actually increase costs and prices
in large supermarkets. A study of Vermont supermarkets found that a
quadratic relationship exists between the price level and supermarket
size in the reduced form price model (Cotterill 1986) and we
hypothesize a similar relationship here.

Demand factors that may influence prices include growth in food
sales over the previous five years in the local market area (GROWTH)
and per capita income (INCOME) in the market area. Each is expected
to be positively related to prices.

2.2 Identification of Services and the Structural Model

Respondents to the Arkansas survey indicated whether they
offered 27 different services. We use factor analysis to group these
services and find that five factors identify the major service strategies
of supermarket firms.* The most important factor is labeled labor
intensive services (LBRINT) because its top four loadings are: price
marked on package, bagging, loading of groceries, and no checkout
scanners. The second factor’s top five loadings are delicatessens,
bakeries, restaurants, service seafood, and pharmacy. It measures the
breadth of the supermarket’s product line (BROAD). The third factor
loads primarily on unit pricing, handicap carts, express lane and no
trading stamps. It is labeled consumer services (CONSER). The
fourth factor loads primarily on phone ordering, home delivery, no
uniforms and no name tags. It is called old time (OLDTIME). The
fifth factor loads on continuity programs (for example, offering a set
of dishes over time to repeat shoppers), contests, music, and trading
stamps. We name it promotions (PROMOS).

Since the five service factor variables are orthogonal by
construction, none is endogenous in other service structural equations.
Thus, the reduced form and structural equation specification for each
service factor equation are identical. Since services are costly, they are
specified as endogenous variables in the structural equation for price
and expected to have a positive impact on price.

3 For a review of the research see Cotterill, 1993b p. 166-167.

4 The scree plot (Appendix Figure 1) indicates that ten factors have eigen
values above one and, thus, have more explanatory power than a single
observed variable (Cattel, 1952). However, the first five clearly rank above the
others. The list of services and factor loadings for the first five factors are
reported in the Appendix Table 1.
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In addition to the strong recursive feature of the system, the
organization of the food retailing industry and the nature of the
Demsetz hypothesis itself provide considerabte guidance for assignation
of the explanatory variables to the price and five service factor
structural equations in a fashion that ensures the system is identified.
Since we are interested in determining whether market structure is
directly and positively associated with service levels as well as price,
market structure variables must be specified in all structural equations.

In this industry store size (SQFT) is a very important determinant
of the ability or need to offer services, so it is also specified in all the
service equations. We leave the quadratic specification for store size
(SQFTSQ) in the price equation, but expect that once the influence of
store size on services is captured, it will lose significance. If
economies of size exist, a negative relationship may exist between store
size and price in the structural equation.

The binary variables indicating that a supermarket is a warehouse
operation (WRHS) and that a supermarket competes against a
warehouse operation (WIMPACT) are specified in the price equation
to capture direct price effects. Since this format is a recent innovation,
there may be significant excess demand for it which would suggest a
direct positive effect on price for WRHS, and a direct negative effect
for WIMPACT. Warehouse is also specified in the structure equations
for labor intensive service (LBRINT), breadth of product line
(BROAD), consumer service (CONSER) and old time service
(OLDTIM). It is expected to have a negative impact on all of these
service levels, and lower service levels lower price in the price
equation. The warehouse impact variable (WIMPACT) is specified in
the structural equations for breadth of product line (BROAD),
consumer services (CONSER), and old time services (OLDTIM)
because the industry’s response to warehouse competition has often
been to avoid direct price competition and offer services that satisfy
segments of the population that do not like the warehouse shopping
experience. This indirect impact on price is positive and may offset
some or all of the direct negative effect of WIMPACT on price.

The traditional format binary variable (TRADIT) is not specified
in structural equation for price because the primary distinction between
traditional self service and more service oriented supermarkets is, in
fact, service levels. Tt is included in the labor intensive service
(LBRINT), the breadth of product line (BROAD), the old time service
(OLDTIM), and the promotions (PROMOS) structural models.
Traditional supermarkets are hypothesized to have more labor intensive
services than other store formats and, thus, higher prices. Traditional
supermarkets are also hypothesized to have 1) a narrower product line
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with less counter service and lower prices 2) more old time consumer
services and more premotions and, thus, higher prices. Whether prices
are higher or lower in traditional supermarket depends upon the relative
strengths of these individual effects and the impact of different levels
of service on price.

Since the market wage level (MKTWAGE) is constant for all
firms in a market, it provides little explanation of an individual firm’s
price-service mix. It is specified only in the price equation as a proxy
for the level of local retailing costs. The distance to warchouse
(WAREDIST) variables is an instrument for distribution costs so it also
is specified only in the structural equation for price. Unions, however,
may enhance prices via their impact en service levels. Unionized
supermarkets are expected to be older established firms with work rules
that result in more labor intensive services (LBRINT). We also
hypothesize that unionized supermarkets, similarly, may offer more
consumer services (CONSER), and promotions (PROMOS) to offset
less flexible labor policies.

Market growth (GROWTH) and per capita income (INCOME) in
the local market area may influence price levels primarily through their
impact on supermarket service levels. Rapidly growing markets offer
more opportunity for the construction of new larger supermarkets that
offer broad product lines. Thus, GROWTH is specified only in the
BROAD service level equation and expected to have a positive sign.
Per capita income is specified in the consumer services (CONSER) and
old time services (OLDTIME) equations because higher income
consumers are most likely willing to pay for them.

The last explanatory variable, independent (INDEPEND),
indicates whether a supermarket is an independent as opposed to a
chain or affiliated independent supermarket. Since these locally owned
and operated supermarkets must be distinctly different to survive,
INDEPEND is expected to have a positive influence in all service
equations. However, it is expected to have its most significant positive
effect on the old time service factor.

3. Empirical Results

The Arkansas Food Price Project staff selected cities and
supermarkets and collected store format, price, and service information
via a direct in-store survey on May 6-8, 1982 for 34 cities and towns,
Little Rock (population 406,100), Fayetteville (188,100), and Fort
Smith (138,600) are the only cities above 100,000 population. Price
and service data for 147 supermarkets yield 107 firm-in-market
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observations once multiple stores for a firm in a local market are
aggregated to a single observation.

The price index is computed from the store surveys and is for a
market basket of 115 specific products; e.g., Minute Maid Frozen
Orange Juice, from 75 product classes (e.g., frozen orange juice) that
were selected to reflect consumer purchase patterns. Market shares,
concentration measures, and store size (square feet of selling space)
were computed from the Progressive Grocer Retail Data Base. The
Research and Analysis Section of the Arkansas Employment Security
Division provided market area wages paid to retail food workers in the
fourth quarter of 1981 and the hours worked by retail food workers so
that we are able to compute a market area average wage for retailing.
The 1981 Sales and Marketing Management county level survey of
population and disposable income enables computation of the per capita
income variable. The market growth variable is the percent change in
food store sales between 1977 (Census of Retail Trade) and 1981 (Sales
and Marketing Management).

Table 1 reports descriptive statistics. For the 107 firms in market
observations, the price index is calibrated so that the sample average is
100.0. The price index ranges from 83.033 to 113.80. Except for the
Vermont study (Cotterill 1986) prior studies do not report a comparable
statistic. The range here is twice as large as in the Vermont study and
is probably larger than in other studies because this sample is more
heterogeneous; i.e., analyzes different formats, sizes and affiliations
than Cotterill 1986, and Marion et al. 1979. Moreover, Hall et al.
(1979), Lamm (1981), and Marion ef al. (1993) analyzed aggregate
market price levels rather than firm price levels. Finally, since this
price index is for point in time (May 6-8, 1981) short run "sales" or
"harvests" add variation to the index.

Market share for the firms in the sample ranges from 2.55 to 62.5
percent of supermarket sales and averages 22.4 percent. The
Herfindah! Index with minimum value 1,225, average value 2,456, and
maximum value 5,313, indicates that these markets are very
concentrated. Changes in concentration at the lower end of this range
are generally recognized as most important for the achievement of
market power (Merger Guidelines), Thus, we will use the natural
logarithm of the Herfindahl (LOGHERF) and concentration ratios in
our empirical work. Concentration ratios are, in fact, a stronger
version of logarithmic specification. In this sample four firm
concentration equals 100 for 30 of the 107 observations. The markets
that have CR, = 100 are 30 of 31 markets with HERF above 2700.
The CR, specification effectively truncates the distribution at that value.
CR, = 100 truncates the Herfindahl distribution at a higher level. For
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this sample, CR, averages 85.7 percent and CR, averages 75.3 percent.
For 1987 supermarket four firm concentration in 244 U.S. standard
metropolitan areas averaged 77.6 percent (Franklin and Cotterill 1993).

The reported mean values for WRHS is .028 indicating that only
2.8 percent of the sample (3 observations) are warehouse operations.
This is somewhat low since nationally 6.3 percent of supermarkets
were warehouse operations in 1980 (Cotterill 1993a, 29). However,
22.4 percent of the sample competes against a warehouse operation
(mean value for WIMPACT = .224).

The traditional format binary (TRADIT) has mean value .6542.
Thus, 65 percent of this sample has this format. The 31.8 percent of
the sample that are not warchouse or traditional format supermarkets
offer counter service.

The supermarkets in this sample had an average 20.7 thousand
square feet (SQFT) and ranged in size from 5 to 60 thousand square
feet. The fourth quarter 1981 market area average wage for retail food
workers averages $4.93 for this sample and ranges from $3.93 to
$7.43. The distance to warehouse averages 108.1 miles. The average
value for the union binary indicates that 41 percent of the stores are
unionized. Sales growth for the 1977-1981 four year period averages
57.6 percent in this sample. Per capita disposable income (PCI)
averages $6,432. The average value for the independent supermarket
binary (INDEPEND) indicate that only 7.48 percent of the sample (8
observations) are so classified.

The last set of variables in Table 1 are the service factors. The
levels of these variables by themselves have no economic meaning.
However, each does exhibit significant variation indicating that service
levels do vary among the supermarkets in this sample.

Turning to hypothesis testing, ordinary least squares is used to
estimate the reduced form model and three stage least squares is used
for the structural equation system. Market share is not significantly
related to price in the reduced form equation, nor is it related to price
or any service level in the structural model. Thus, unilateral market
power and/or share related costly services do not seem to exist.
Subsample analysis, however, will temper this conclusion.

Concerning the alternative measures of market concentration,
CR,, CR,, and LOGHERF, all provide quite similar results. For the
reduced form mode!, F tests indicate that CR, and CR, are preferred
to LOGHERF at the one percent level, but one cannot distinguish
between them. When comparing the system R® for the structural
models, however, LOGHERF (R? = 0.4366) performs better than CR,
(R? = 0.4269) and CR, (R? = 0.3973). Since CR; has a higher system
R? in the structural medel and a higher t-ratio than CR, in the reduced
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form model, Table 2 reports model estimation results for the with CR;.
Corresponding tables for CR, and LOGHERF are provided as appendix
tables 2 and 3.

Int the reduced form model (column 1) CR, has a positive impact
on price as hypothesized and is significant at the 1 percent level. In
prior research this has been regarded as support for the coordinated
market power hypotheses. However, the Demsetz quality critique
suggests that consumers may pay higher prices in more concentrated
markets because more services accompany the grocery products. The
coefficient for the warehouse binary, WRHS, is negative as expected
and significant at the 1 percent level. Warehouse supermarkets prices
are on average 8.8 percent lower than other supermarkets. The
coefficient for the warehouse impact variable WIMPACT is significant
at the 5 percent level and indicates that the prices for supermarkets who
compete against warchouse operations are, on average, 2.66 percent
lower than those that do not. The traditional format binary (TRADIT)
has a positive coefficient but is not significant. Store size, specified as
a quadratic is statistically significant. Small stores have higher prices,
lowest prices occur in stores of approximately 36,700 square feet and
prices rise thereafter. A similar quadratic relationship in a reduced
form model was also reported in a study of Vermont supermarkets
(Cotterill 1986). Contrary to accepted opinion, retail food prices,
unadjusted for service levels, are not lowest in the largest
supermarkets. Of the three cost measures, MKTWAGE, WAREDIST,
and UNION, only the last is statistically significant (5 percent level)
and it has the hypothesized positive sign. Unionized supermarkets on
average have prices 2.17 percent above other stores. Market growth
is not statistically significant. Per capita income is significant at the 10
percent level. A $1,000 increase in income is associated with a 1
percent increase in prices. The independent affiliation variable has
negative coefficient and is almost significant at the 10 percent level.
The model’s R? is 0.28%1 and it is significant at the 1 percent level.

The structural model (columns 2 through 6 in Table 2) allows us
to evaluate the Demsetz quality critique. Price is now modeled as a
function of the five endogenous service factors, as well as exogenous
variables. Examining the endogenous variables first, consumer services
(CONSER) and oid time services (OLDTIME) have small negative
coefficients that are not significantly different from zero. The labor
intensive (LBRINT), breadth of product line (BROAD) and promations
(PROMOS) service all have positive coefficients as hypothesized.
BROAD and PROMOS are statistically significant at the 5 and |
percent level, respectively. The powerful effect of promotions on price
levels corroborates a similar finding by the National Food Commission
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Study of Retailing in the 1960s when such practices were very popular
marketing devices (NCFM 1966, p. 462).

Turning to exogenous variables in the price structural equation,
at .178 the estimated coefficient for CR, is more than twice as large as
the reduced form coefficient, and it is significant at the 5 percent level.
Thus, controlling for quality effects does not, as the Demsetz quality
critique predicts, destroy the relationship between market concentration
and price. To the contrary, it strengthens it. Looking across the table,
one sees that the CR, is not significantly related to any of the service
factors.

The warehouse binary variable (WRHS) has positive but
insignificant impact on price in the structural model. This suggests that
the impact of the new format on its prices is fully captured by its
impact on service levels. Looking across Table 2, note that WRHS has
a highly significant negative impact on the level of labor intensive
services (LBRINT) and breadth of product line (BROAD. These, in
turn, lower price levels.

The warehouse impact variable (WIMPACT) behaves as expected.
Firms that compete against warehouses have significantly lower prices
(5 percent level) independent of changes in the service mix.
WIMPACT also registers a positive and significant impact (10 percent
level) on breadth of product line (BROAD). Thus, firms respond to
warchouse competition by expanding services not offered by
warchouses as well as lowering prices.

Traditional format (TRADIT) supermarkets have significantly (1
percent level) narrower product lines and offer significantly more (1
percent level) promotions. Traditional supermarkets have no significant
impact on labor intensive services (LBRINT) and old time services
(OLDTIME).

The quadratic relationship between price and store size is not
significant in the structural equation. The linear term (SQFT)
decreases from the 1 percent to the 5 percent significance level and the
quadratic term (SQFTSQ) decreases from the 5 percent level in the
reduced form to insignificance in the price structural equation. Note
that store size is specified in all service equations but it only has a
significant {1 percent level) positive impact on breadth of product line.
This supports our hypothesis that the quadratic relationship in the
reduced form price equation is related to the broader product lines
available in larger superstores. As a strategic group they seem to be
differentiated and charge higher prices. The persistence of a negative
relationship between store size and price, however, suggests that
economies of size do exist at the store level. As industry analyses have
concluded, superstores seem to be able to generate high profits because
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of their ability to control costs and elevate prices (Mandel and
Heinbockel, 1989).

The average market wage (MKTWAGE) and warehouse distance
variables are insignificant in the price structural equation as they were
in the reduced form equation. The union binary variable has positive
and significant impact (5 percent level} upon labor intensive services as
hypothesized. Unionized stores also offer significantly higher levels of
the consumer service factor. However, unionization is not significantly
related to old time service or promotions. The two consumer demand
variables GROWTH and INCOME continue their weak performance
with coefficients that are not significantly different from zero in all
structural equations. Independent supermarkets (INDEPEND) have no
significant service level differences except that they tend to offer more
old time services than affiliated or chain store supermarkets.

To explore the possibility that some excluded explanatory variable
should be included in the service factor equations we also regressed
each service factor on all explanatory variables. In fact, none of the
excluded variables is significantly related to a service factor. Thus, the
reported specification seems, from an empirical perspective, to be
sufficiently general to capture the primary relationships among these
variables.

To explore the sensitivity of our results to sample composition we
estimated the reduced form model and structural equations model for
chains and affiliated supermarkets (no independents). Since Old Time
services are associated only with independents, that factor was also
removed from the structural model. These results are reported in
Appendix Table 4. Aside from an increase in R? on the reduced form
model to .3537 and a decrease in the system R? to .379 in the structural
model the statistical results remain essentially as reported in table 2.

Results reported in Table 3 further analyze the reduced form
model’s robustness. Only key market structure variables, the size
quadratic, warehouse distance, income, and warehouse are included in
the model to conserve degrees of freedom. When the eight independent
observations are dropped, the modei for chains and affiliated
independent supermarkets improves. Market share now has a positive
coefficient and is significant at the 5 percent level. Alternatively, CR,
is significant at the 1 percent level. Thus, the inclusion of the
independent observations destroys the own share effect. This does not
imply that independents make markets more competitive. If the
maverick ways of independents were, in fact, a disciplining force upon
others, then none of the structural variables wouid be significant in the
reduced form equation (or structural price equation) in the full sample
or any subsample. It appears that the independent observations, whose

Subsample Analysis of Reduced Form Price Equation

Table 3

Kroger

Safewa

Chains + Affils

93.9480 100.1913 88.2317 99.7012  98.6648

100.2055

96.2952

INTERCEPT 104.3198

0.1183
(1.726)

0.0838
(1.841)*

0.1443

0.0927

SHARE

(3.816)***

(2.317)**

0.0355

(1.311)

0.1017

0.0960

0.0934

CR3

(2.698)**
-0.4067

(-1.318)

(3.028)x**
-0.2707
(-1.549)

(3.047yxx%
-0.4378

-0.3011
(-0.963)

-0.2303
(-0.752)

-0.4823
(-1.441)

-0.2994
(-1.779)*

-0.4823

SQFT

(3.021)%x*% (2 845)%**

0.0073

0.0040
{0.882)

0.0032
0.722)

0.0070

(1.206)

0.0078
(1.223)

0.0038
(1.327)

0.0041

(1.507)

0.0093
(1.593)

0.0066

SQFTSQ

0.0349

0.0351
(2.468)** (2.338)**

-0.0002

0.0220
(-0.451)

0.0214
(2.358)%*

0.0036
{0.615)

(2.516)**
-0.0011

-0.179

7.9 10-6

(2.658)x**
(0.001)

WAREDIST

(2.635)**
0.0012

-9.5 10-5
(-0.165)

0.0004

(0.694)

0.0004
(0.922)
-9.2557

-1.3 10-5
(-0.032)

0.0004

0.932)
-12.2290

3.5 10-5

0.078)
-11.0143

INCOME

(2.076)*

-6.3707
(-2.346)*=*

WRHS

(-3.174ys%=

(-4.139y*** (4 G3T7)***

3.463**

3.965%*

3.604**

4.992%xx 5 B1Q**x 4.465%*% 3 4]16%** 2.482*

F VALUE

RZ

5145 5861 .5529
3932

3717

3123 2578 4220
.2423
66

2748

.2456

.4383

2520

.1823

2275

.1964

ADJ R?

23 23 20 20

66

99

9%

OBS

1%
10%

ke sk
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market shares range from 7.6 percent to 62.5 percent, and price indices
range from 86.84 to 109.32, simply inject a lot of unexplained price
variation into the model.

When one examines the chain supermarket subsample (66
observations), both SHARE or CR; are significant at the one percent
level. For the 23 Safeway observations SHARE is significant at the 10
percent level, and CR; is significant at the 5 percent level. For the 20
Kroger observations, share is nearly significant at the 10 percent level
and CR, loses significance. Both structural variables in the Kroger
subsample, however, are significantly correlated with price at the 5
percent level, but suffer from multicollinearity with other variables in
the model. Note that the R? for the Kroger equations are higher than
those for Safeway but the Kroger model have fewer significant
coefficients.

One can conclude that there is a clearly discernable share effect
for the chains and affiliated stores. However, results for the
concentration variables suggest that all supermarkets in more
concentrated markets, including independents, have higher prices due
to coordinated effects primarily instituted by the larger multi-store firms
(chains and affiliated independents). The quadratic relationship for
store size remains strong in the chain and affiliated independent
subsample. However, it is insignificant in the smaller subsamples,
possibly because individual firms tend to operate similar sized and
merchandised stores.

Note that distance from warehouse becomes statistically significant
(5 percent level) in the Safeway and Kroger samples and has the
expected positive effect on prices. Income, a demand shift measure,
is only significant (10 percent level) in the Safeway sample when CR,
is specified. Since none of the Kroger or Safeway observations are
warehouse operations, WRHS is not specified in those models.
However, it has the expected significant negative impact in the larger
samples. R%, on an adjusted basis to control for different degrees of
freedom, improves when one shifts to smaller firm specific samples.
This suggests that the model explains large and leading firm conduct
more completely than fringe firm conduct.

4. Conclusions

In summary, service levels do affect price levels with in-store
promotions and breadth of product line being most significant. Store
format, store size, independent status, and unionization significantly
influence one or more service levels. Supermarkets that compete

Ronald W. Cotterill and C. David Harper 17

against warehouse supermarkets as measured by the warehouse impact
variable, do so by offering a wider product line as well as lower prices.

Ignoring services and related nonprice competition, a reduced
form model establishes, as prior published research has, that firms in
more concentrated markets charge higher prices. Coordinated (market
concentration) effects seem to prevail over unilateral (market share)
effects in the full sample. However, as one would expect, when one
examines subsamples that identify the large, leading firms, the market
share effect becomes as strong as the concentration effect. The
unilateral power of the large chains is empirically equivalent to
coordinated power in concentrated markets because large shares create
high concentration. The fact that concentration out performs market
share in the full sample suggests that interfirm coordination may be
more important than unilateral differentiation effects for food price
determination in concentrated local markets. Finally, the Demsetz
critique, that higher prices in more concentrated markets are due to the
provision of more services, is rejected. To the contrary specifying a
structural model that controls for the effect of service levels on price
strengthens the market power effect.
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