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R.M.Nayga, Jr: Scanner Data in Supermarkets

Forum
Scanner Data in Supermarkets: Untapped Data
Source for Agricultural Economists

R.M. Nayga, Jr.’

Scanner data from supermarkets constitute a nontraditional
data source for economic applications. Few agricultural
economists have used scanner data in market or economic
research. This paper addresses the benefits and problems
associated with the use of scanner data in research. The
relevant literature in the agricultural economics field is
reviewed and some implications for further research are
discussed.

1. Introduction

Scanning check-out systems in supermarkets has
experienced considerable growth since its incep-
tion in the United States in July 1972 by the Kroger
Company. In 1988, close to 16,000 grocery stores
in the United States had already adopted scanning
and the estimated dollar “all commodity volume”
of scanning stores as a proportion of total grocery
business was about 60 per cent (Progressive Gro-
cer October 1989). Scanner penetration in the
1990s is expected to approach saturation levels in
major volume grocery stores (Wolfe 1990). In-
deed, the increasing number of scanning systems in
the grocery industry is indicative of the acceptance
of this technology by the industry.

Traditional analysis of consumer demand has gen-
erally depended upon aggregaie annual, quarterly,
or monthly time series data of consumer prices and
purchases. These data, however, do not represent
current market conditions and are typically too
general for product-specific decision-making. To
quote Tomek (1985, pp. 913-914), “existing sec-
ondary data seem especially inadequate for study-
ing product demand in retail markets, and funda-
mental work needs to be done to obtain relevant
data”. These traditional time series data, for in-
stance, lack disaggregate product and price detail.
On the other hand, consumer panels and consumer
surveys provide more detailed data for specific
products as well as sociodemographic information

but they are expensive methods of data collection.
A key limitation of consumer panels or surveys is
their lack of price information. Prices must be
imputed from reported quantity and expenditure
figures. The use of such imputations, particularly
estimation of cross-sectional demand functions (Cox
and Wohlgenant 1986), have been questioned by
some analysts. Another limitation of the use of
consumer surveys (not necessarily panels) is the
lack of time continuity.

Scanner data, on the other hand, are primary data
that have properties similar to cross-sectional and
time-series data. The observations exist over time,
usually days, as well as across various cross sec-
tional units, typically food stores (Capps 1989).
Scanner data, therefore, constitute a readily avail-
able current and timely source of product-specific
information. The richness of scanner data lies in
the fact that quantity, price, and hence expenditure
information for amultitude of products is available
on a daily basis. Hence, scanner information con-
stitutes a non-traditional data source for economic
applications.

Although scanner data have been available for
several years to marketers, such data represent a
new form of information for academics and food
industry people. Marketers and researchers are just
beginning to learn how to utilise this information
source to make pricing or advertising decisions for
various products. In fact, very few analyses of
consumer demand have been conducted by agricul-
tural economists using scanner data. Only since
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1979 have scanner data, through refinements by
manufacturers of electronic scanning check-out
systems, been generated with enough reliability
and consistency for application in economic re-
search (Jourdan 1981).

The tremendous potential of using scanner data in
economic and market research are addressed in this
paper. In particular, the nature (benefits, problems,
pitfalls) of scanner data are discussed and the
relevant literature in the agricultural economics
field is reviewed. This paper concludes by discuss-
ing the implications for further research.

2. Present and Potential Applications
in Economic Research

The introduction of scanning into United States
supermarkets in the mid-1970s opened tremendous
possibilities for generating new data and for using
such data in economic research and managerial
decision making. Lesser and Smith (1986, p. 86)
point out that with scanner data, “it is possible todo
retail-level analysis routinely which previously
required special tabulations”. Examples of retail-
level analyses requiring special tabulations include
in-store pricing experiments (Doyle and Gidengil
1977), the effects of promotional programs on
individual items (Hoofnagle 1965; Curhan 1974),
the measurement of price elasticities (Funk et al.
1977; Marion and Walker 1978), the results of
space allocation and display (Cox 1964; Curhan
1973; Chevalier 1985), and the effects of interac-
tions among short-run strategy variables such as
advertising, space allocation, and pricing (Curhan
1974; Wilkerson et al. 1982).

Supermarkets, as well as non-food retailers, are
now using scanner information as a managerial
tool. Top research companies are now offering
software that organises scanner data. Kiley (1990)
indicated that “the reams of monthly supermarket
scanner data are essentially useless without com-
puter programs to make sense out of it”.

Consequently, a number of companies and re-
searchers have used scanner data for marketing
research purposes. For instance, retailers have
used scanner information to assess impacts of pro-
motional activity, to determine optimal space allo-
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cation, and to develop sales management models.
Scanner data have also been used in market re-
searchtoinvestigate brand differentiation (Blattberg
and Wisniewski 1986; Shugan 1987; Guadagni and
Little 1983) and to investigate promotional effects
onsales performance (Wittink etal. 1988; Moriarty
1985: Eastwood et al. 1990). For instance, Eastwood
et al. (1990) used scanner data to evaluate the
effects of supermarket promotions and advertising
onsales. Attention was focused on variable weight
meat items and in the estimation of the partial
impacts of the promotions on item movement.

A few demand analyses have also been conducted
using scanner data (Jourdan 1981; McLaughlin and
Lesser 1986; Capps 1989; Capps and Nayga 1990,
1991a, 1991b; Nayga and Capps 1991a, 1991b).
Sands and Guylay (1984) acknowledged that the
application and benefits of scanner-based data
should increase enormously as researchers become
more familiar and skilled in the management and
use of these data.

A list of applied studics done with the use of
scanner datais presented in Table 1. Some of these
studies are briefly described below.

In 1981, Jourdan estimated own-price and cross-
price elasticities of demand for specific retail cuts
of beef (roasts, steaks, ground beef and nonground
beef) using bi-weekly data over a 25-week period
from four retail food stores in Houston, Texas.
McLaughlin and Lesser (1986) reported an experi-
ment of systematically varying prices and tracking
subsequent movements of potatoes, through the
use of scanner data. They calculated store-specific
demand elasticities in order to assess the impacts of
promotional activity, to determine optimal space
allocation and to develop sales management mod-
els. The common thread in these two consumer
demand applications is the interaction with a single
firm (although multiple stores) in a local area.

Retail demand relationships for steak, ground beef,
roast beef, chicken, pork chops, ham, and pork loin
were examined by Capps (1989). This research
demonstrated the feasibility of using scanner data
in developing short-run predictive models to an-
ticipate sales of meat products. As well, the Center
for Agricultural and Rural Development at Iowa
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Table 1: Applied Studies Done Using Scanner Data

Author Year Objective

Jourdan 1981 elasticity estimation for
retail beef cuts

Guadagni and 1983 investigation of brand

Little differentiation

Moriarty 1985 investigation of promotional
effects on sales

Blattberg and 1986 investigation of brand

Wisniewski differentiation

McLaughlin and 1986 examination of the effect of

Lesser price variability on potato
sales

Shugan 1987 investigation of brand
positioning

Schroeter 1988 measurement of beef consumption
responses to TV promotions

Wittink, Addona, 1988 investigation of promotional

Hawkes and Porter effects on sales

Capps 1989 estimation of retail demand
relationships for meat products

Capps and Nayga 1990 evaluation of effect of length
of time on measured demand
elasticities

Eastwood, Gray and 1990 evaluation of effects of

Brooker supermarket advertising on
product sales

Capps and Nayga 1991a investigation of the demand for
lean, nonlean and convenience
beef products

Capps and Nayga 1991b estimation of retail demand
functions for fresh beef
products

Nayga and Capps 1991a analysis of demand for
disaggregated meat products

Nayga and Capps 1991b test of weak separability on
various groups of disaggregated
meat products

Capps and 1991 estimation of demand functions

Lambregts for finfish and shellfish

products
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State University, under contract with the National
Live Stock and Meat Board of the United States,
conducted an analysis of scanner data to measure
beef consumption responses to television promo-
tion and advertising (Schroeter 1988). Fresh beef
purchases of approximately 1800 households were
monitored in Grand Junction, Colorado over the
period October 1985 to July 1987. Combined with
the detailed demographic information available for
each of the households, scanner data provided a
unique capability to assess the impact of the experi-
mental television advertising.

The use of scanner data also permits the focus of
analysis of ademand study on shorter time intervals
than traditional demand analyses dependent upon
aggregate annual, quarterly, or monthly time series
data of purchases and prices, and also allows the
analysis of more disaggregate food commodities.
The limits on demand analysis can be expanded
through the use of scanner data, For instance,
Capps and Nayga (1990) were able to ¢valuate the
effect of length of time on measured demand
elasticities using scanner data from a retail food
firm in Texas. Using disaggregate beef products
and different time periods (weekly, biweekly, and
monthly), they were able o examine the nature of
dynamic adjustment in consumer demands for
disaggregate food commodities and the sensitivity
of dynamic adjustments in demands to shorter time
intervals.

Capps and Nayga (1991a) also used scanner data to
investigate the demand for lean, nonlean and con-
venience beef products for a local market in Hou-
ston, Texas. This research demonstrated the feasi-
bility of scanner data in developing econometric
models to analyse sales of beef products at the retail
level. In particular, their study focussed on weekly
point-of-sale purchases of 147 individual beef prod-
ucts, aggregated into nine major products.

The same scanner data set was then used to inves-
tigate the demand for fresh beef products (brisket,
ground, loin, rib and all other beef) (Capps and
Nayga 1991b). Once again, the research docu-
mented the utility of scanner data in market re-
search. Additionally, their study showed how the
use of scanner data permitted the focus of analysis
on shorter time intervals (e.g. weekly) and more
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disaggregate beef commodities. Using the same
type of analysis, Capps and Lambregts (1991) also
estimated demand parameters for disaggregate
finfish and shellfish products using scanner data
from a retail firm in Texas.

Many studies of meat products have been based on
the use of demand systems. Many of the published
studies correspond to systems of less than ten
aggregate commodity groups (e.g. George and King
1971; Hassan and Johnson 1976; Huang and
Haidacher 1983). The problem, however, of using
aggregate commodities in demand analysis is that
a considerable amount of information is lost con-
cerning demands for the disaggregate commodi-
tics. Our knowledge about market demand for
disaggregated commodity groups, in general, is
limited. On the basis of separability tests, Ealesand
Unnevehr (1988) suggest that it is important to
develop models for disaggregated meat products to
obtain a fuller understanding of demand, rather
than the traditional aggregated models of meat
products.

With the use of scanner data, Nayga and Capps,
(1991a) were able to fill this void by analysing the
demand for disaggregate meat products in a de-
mand system framework. In particular, they fo-
cused their analysis on 21 disaggregate fresh meat
productsand used ademand system approach based
on the Almost Ideal Demand System. Moreover,
their study also incorporated advertising effects
into the complete demand system, based on the
theoretical frameworks of Basmann (1956) and
Baye, Jansen and Lee (1991).

Several studies which involve testing for separabil-
ity indemand models have surfaced in the literature
inrecent years. Many of these studies have focused
their analyses, once again, on broad and highly
aggregated commodities (e.g. Swofford and
Whitney 1987). Separability restrictions have usu-
ally been rejected in empirical work due perhaps to
the use of broad commodities. In fact, Pudney
(1981, p.561) states that “the empirical fruit of the
theory has been disappointing, but possibly only
because it has generally been applied at the wrong
level of aggregation”. Pudney also indicated that
some information on the appropriate grouping pat-
terns of the commodities, for instance, could be
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extracted from using a lower level of aggregation.
Nayga and Capps (1991b) deviated from previous
analyses by focusing on tests of weak separability
on various groups of disaggregated meat products
using scanner data. The results of their study have
important implications in the creation of demand
systems because of the two-stage budgeting con-
cept.

3. Problems and Pitfalls

Overall, the research studies reviewed above en-
courage prospects of using scanner data in market
and economic research. However, despite the
apparent success of using scanner data to analyse
retail demand relationships, concern lies with gen-
eralising the results to regional or national levels.
Scanner data from supermarkets in a particular
locationrepresenta*“controlled” experimental situ-
ation. The community specific results may not
contribute to broad regional or national inferences.
Due to this potential limitation, the results of analy-
ses involving scanner data should be used with
care; not on a stand-alone basis, but as supporting
evidence in conjunction with a research approach
designed to conduct analyses with scanner data on
a regional or national level. Further, the studies
discussed above were conducted using scanner
data only from the United States. Although scan-
ners are used in many countries, there has generally
been no other published economic research studies
done using scanner data from other countries.

Additional limitations of scanner data include
(Capps and Nayga 1991a, p. 8): (1) the sheer
volume of information; (2) the lack of demographic
and income information; and (3) the provision of
information only for food eaten at home.

Each week as few as 10 to 20 supermarkets will
generate the equivalent amount of data as would a
panel of 10,000 households. Price, quantity, and
hence, expenditure information on a multitude of
products are available on a daily basis. Conse-
quently, considerable resources are necessary to
reduce the mass of data to useful summary figures
for demand analyses. The sheer volume of scanner
data may be characterised as “trying to take a drink
from a fire hydrant” (Capps and Nayga 1991b).
Because of the potential for data overload and

sometimes the problem of data integrity, empirical
practitioners have been less than enthusiastic about
the use of scanner data in market research.

Eastwood (1990, p.45) mentioned two practical
problems in creating scanner data sets for demand
and marketing rescarch. The first relates to organ-
ising scanner data for variable weight items into
consumer demand categories. The second pertains
to the set of problems associated with the creation
of an advertising data set that can be merged with
scanner data to assess marketing strategies.

Scanner data, at least from retail food firms, also
lack the dimension of consumer sociodemographic
data. This socio-demographic information is es-
sential to the derivation of income elasticities.
Further, it is necessary to augment scanner data
files to monitor advertising and promotional activi-
ties as well as to monitor customer counts. Com-
petitors’ actions are also important to consider in
the analyses, but are extremely difficult to antici-
pate, measure and evaluate. Additionally, difficul-
ties exist in the representation of nonprice effects
(merchandising schemes, coupons, services, clean-
liness, product selection and reputation for fresh
meat or produce) (Capps and Nayga 1991a).

Scanner data provide information only for food
eaten athome. One of the most noticeable changes
in eating habits of consumers in recent years is the
increased incidence of meals eaten outside the
home. As the trend toward increased consumption
of food away from home continues to grow, it is
possible that the food service industry will consider
the adoption of scanner technology in restaurants
and fast food establishments to reap some of the
benefits that supermarkets are getting from using
scanner information.

In regard to data integrity, some food industry
observerscriticise scanner dataas inaccurate, Some
problems associated with this claim are bad sym-
bols and poorly trained checkers. Lesserand Smith
(1986) point out that scanner data misrepresent
item movement if the scanning file is not rigorously
maintained or if the items cannot be or are not
scanned and the Universal Product Codes are not
entered manually.
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4. Concluding Comments and
Implications for Further Research

The introduction of scanners into the supermarket
checkout process has received a lot of attention in
the popular press, food marketing publications and
research journals in the United States. However,
few agricultural economists (not only in the United
States but also in Australia and New Zealand) have
realised the benefits of scanner data in market
research. Scanner data have tremendous potential
for use in the analysis of consumer demand for
specific products. Translating these data into infor-
mation for management, advertising and pricing
decisions, however, remainsa major concern, Since
the development of effective marketing programs
isaprimary concern of retail food chain executives,
analyses with scanner data can be used in making
important pricing and advertising decisions.

The limits on traditional demand analyses can be
cxpanded through the use of scanner data. The few
existing demand analysis studies done by agricul-
tural economists can attest to the potential uses of
scanner data in research. Eastwood (1990) ac-
knowledged that new analytical approaches to de-
mand research are possible with scanner data and
relationships among substitutes and complements
can be examined to obtain better estimates of the
trade offs consumers make when selecting food.

Given the enormous cost considerations of either
money or physical resources, and given the poten-
tial for data overload, it might be worthwhile for
analysts such as agricultural economists and mar-
keters to lobby heavily for the effective acquisition
and organisation of scanner data. Although ana-
lysts do not have the comparative advantage in data
collection, they do have the comparative advantage
in data analysis. Hence, it may be appropriate for
public agencies in Australia or New Zealand to
negotiate with private firms (e.g. Information Re-
sources, Inc.) the acquisition and organisation of
scanner data. -

The costs involved in the acquisition of scanner
data are not trivial, but neither are the costs in-
volved in the acquisition of data from consumer
surveys or panels. Furthermore, due to the enor-
mous information involved with scanner data, an
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individual researcher may not be able to efficiently
collect or organise the volume of information.
Individual researchers might have to band together
and combine their efforts in collaboration with
national retail food chains or commodity groups,
especially when conducting research in a national
or regional level, to become cost effective. Other-
wise, individual researchers should just focusona
local retail firm with multiple stores.

Scanner data hold great promise for developing
insights into both applied and theoretical research.
Although the realisation of benefits from the use of
scanner data is in the embryonic stage of develop-
ment, analysts should concentrate on scanner data
assembly, management and analysis in the next
five to ten years. Capps (1989, p.759) has put it
perfectly when he said, “...with proper manage-
ment, scanner data may well be the ultimate data
source for demand analysis at the retail level”.
Indeed, scanner data may become the most detailed
and definitive source of retail food industry statis-
tics available to rescarchers and marketing execu-
tives,
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