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Scanner D;ata in Supermarket.s; Unf;.appedDataSoUrce for 
Agricultural Eco:npmist.s 

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 prohlemsassociated with the use 
of scanner data in research. The extant liteJ:;ature in the 
agricultural economics field is reviewed and some implications 
for further research are discussed~ 

1. Introduction 

Scanning in supermarkets has experienced considerable growth 
since its inception in the united states in July 1972 by the 
Kroger Company. In 1988, close to 16,000 grocery stores in the 
United Stptes had already adopted scanning and the estimated 
dollar all commodity volume (ACV) of scanning stores as a 
proportion of total grocery business was about 60 per cent 
(Progressive Grocer October 1989). Scanner penetration in the 
1990s is expecr.ed to approach saturation levels in major volume 
grocery stores (Wolfe 1990). Indeed, the increasing number of 
scanning systems in the grocery industry is indicative of the 
acceptance of this te.chnology by the industry. 

'l.r~.ditional analysis of consumer demand has generally depended 
upon aggregate annual, quarterly I or monthly time series data of 
conS1..1IPer prices and purchases. These data, however I do not 
represent current market conditions and are typically too general 
for product-specific decision-making. To quote 'romek (1985, pp. 
913 -914) I II existing secondary data seem especially inadequate fer 
st'ldying product demand in retail ma.rkets I and fundamental work 
needs to be done to obtain relevant data II • These tr1ditional 
time series data I for instance I lacz( disaggregate product and 
price detail. On the other hand, consumer panels and consumer 
surveys provide more detailed data for spec~fic 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 frcrn 
reported quantity and expenditure figures. The use of such 
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ir~putation$l. particula:rly est:,inlctl:ion o.f cross-seotional demand 
functions {Co)\and Wohlgenant 1986), have been questioned by some 
analysts ..Artot'.her limitation of the llse of consumer surveys (not 
neoessa17ily Panels) ist:he lack of time continuity. 

S.canner data, on the other hand, 'are primary data that have 
properties similar toeroes-sectional andtime."..series data. The 
observations exist over time., usually days I as well .as across 
variouscro$s sectional \Inits.l typically foOd stores (Capps 
1989). Scanner data, ther.efore,constitutea .readily available 
current and timely source of product-specific information. The 
richness of scanner data lies in the fact that qu.antity, price I 
and hence expenditure info.rmation for a 'multitude of products is 
available on a daily basis. Hence, sCanner information 
constitutes a non,... traditional data source for economic 
applications. 

Although scanner data have been available for several years to 
ma.rketers I 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 
......... ":·~e to make pricing or advertising decisions for v'arious 
p. ·oau\..\...: In fact, ve.ry few analyses of consumer demand have 
be, In conductea ;.,.:. agricultural economists using scanner data. 
Only since 1979 have ::,\..ai"ir!er data, through refinements by 
manufacturers of ele :tronic scanning check-out systems t been 
generate ~ with enough celiability and consistency for application 
in economic research Jourda.n 1981}. 

The tremendous potentic.lsof using scanner data in economic and 
market research are addr(ssed in this paper. In particular, the 
nature (benefits, proble:"ls, pitfalls) of scanner data are 
discussed and the extant lit.erature in the agricUltural economics 
field are reviewed. This paper concludes by discussing the 
implications for further research. 

2. Present and Potential Appl.icat.ions in Economic Research 

The introduction of scanning check-out systems 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. Rh) 
point out that with scanner data, "it is possible to do retail­
level analysis routinely which previously required EPecial 
tabulations" . Examples of retail~·level analyses requiring 
special tabula.tions include in-store pricing experiments (Doy} e 
and Gidengil 1977) I the effects of promotional programs on 
individual items (Hoo.fnagle 1965; Curhan 1974) ( the measurement 
of price elasticities (Funket .0.1. 1977; Marion and Walker 1978) , 
the res.ults of space allocation and display (Cox 1964; Curhan 
197.3; Chevalier: 1985) I ar.d the effects of interact ions among 
short-rttn strategy variables such as advertising, space 
allocation, and pricing (Curhan 1974; Wilkerson et ai. 1982). 

Supermarkets, as well as non-food retailers, are now using 
scanner information as a managerial tool. Top research companies 



a:r;enowof.fering software that organises scanner data. Kiley 
(1990) indica.ted that lI·therealms ofm9nthly .supermarket scanner 
data are essentially uselesswithoutcomputel;' programs to make 
sense out o·fittl" . 

Consequently, a number ot companies and researchers have used 
scanner dat.a for marketing research purposes" .For instance, 
retailers have used scanner infol::"mation' to assess i:mpact.s of 
promotional activitY'1 to determine optimal space allocation, and 
to develop sales :man~gementmodels. Scanner data have also been 
used in market research to investigate brand di.fferentiatio;Ll 
(Blattherg and Wisniewski 1986; Shugan 1987 ; Guadagni and Little 
1983) and to investigate promotional effects on sales of 
performance (vlittink et 0.1. 1988, Moriarty 1985; Eastwood ,et 0.1. 
1990) + For ins tance, Eastwood e.t 0.1.. (1990) us ed s canner data to 
evaluate the effects of supe.rmarket promotions and advertisi"ng on 
sales. Attention was focused on variable weight meat items and 
in the estimation of the partial impacts o'fthe 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 
Naysa 1990, 1991a, 1991bi Nayga and Capps 1991a , 1991b). Sands 
and: Guylay (1984) acknowledged that scanner 's application and 
benefits should increase enormously as researchers become more 
familiar ann skilled in the mana.gement anc1 use of scanner-based 
data. 

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

In 1981 1 Jourdan estimated own-price and cross-price el.asticities 
of demand for specific retail cuts of beef (roasts I steaks I 
ground beef and nonground beef) using bi-weekly data over a 25-
week period from four retail food stores in Houston, Texas. 
McLaughlin and I·esser (1986) reported an experiment of 
systematically va:ty':ng prices and tracking subsequent movements 
of pota.toes, through the use of scanner data. They calculated 
store-specific demand e 1asticities in order to assess the impacts 
of promotional a.ctivity, to determine optimal space allocation 
and to develop sales man(.'gement models.. The corrunon thread in 
these two consumer deman.d (.'pplications is the interaction with (l 

single firm (alth.ough ml.11tlple stores) in a local area. 

Retail demand relationships for steak, ground beef, roast beef, 
chicken, pork chops I ham, (LOd pork lo~n were examined by Capf.',z 
(1989) . This research denonstrated the feasibility of usincJ 
scanner data in developing short-run predictive models to 
anticipate sales of meat product.s. As "'lell, the Center for 
Agricultural and Ru.ral DeV'elopment.at Iowa Gtate University I 
under contract withtha Nat .. onal Live Stock and Meat Board of tht;: 
United States, conducted an analysis of scanner data to measure 
beef consumption respOosE.sto television promotion and 
adve.rtising (Schroeter 1988). Fresh beef purchases of 
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~$ble 1: ~p~ie<J;Stu.ciies Done Using 'S.calliler Data 

Author Year Objective 

Jourdan 1981 e,lastici ty estimation for 
retail beef .cuts 

Guadagni and 1.983 investigat.ion of brand 
Little dLf.ferentiatioTl 

Moriarty 1985 investigation of promotional 
ai,facts on sCl,les 

.Blattherg and 1986 investigation of brand 
WisnievlSki differentiation 

McLaughlin and 1986 examination of the effect of 
Lesser price variability on potato 

sales 

Shugan 1987 investigation o.f b:cand. 
posit.ioning 

Schroeter 1988 measurement of beef consumption 
responses to TV promotions 

Wittink, Addona, 1988 investigation of promotional 
Ha'~kes 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 Na.yga :: )~lb estimation of retail demand 
functions for fresh beef 
products 

Nayga and Ca.pps 1991a analysis of demand for 
disaggrega.ted 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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apProxirnately18QO hOl)sehold.sweretn0tiitpred, in Gl:'and Junction, 
Colo~ado Qvertheperiod. October 1,985 to .JulyJ,'987.~ Con:ibined 
with the detaiiledqemogrc;iphic in:format:iortavailable for each of 
the households.,soanner datapl:ovidedaunique,capahility to 
:assess the impact oitpeexperimentaltel.evisionadyertising. 

The use of'scanne:r dcH;a, ,also pex:mits the focus of Cinalysis of a 
de-mand study6nshorteI:' tinte in'tervalsthan t:raditional demand 
analyses dependent upon aggregate annual I quart.erly,ormonthly 
time series data of purchase$aIid prices; and also allows the 
analysis of more disaggregaJ;e food Gomrnodi ties. The limits on 
demanda.nalysis can be expanded through the use of scanne,),'.':' dat.a. 
For instance#, Capps and N'ayga (199.0) were able to evaluate the 
effect of length of time on measuJ:ed demand elast.icities using 
scanner data from a retail food firm in Texas. Using 
disaggregate beef products and different time periods (weeklYt 
biweekly, .and monthly) ,t.::eywere able to examine the nature of 
dynamic adjustment in consumer demands for di$aggre~rate food 
commodities and the sensitivity of dYIlamic adjustments in dema.nds 
to shorter tilne intervals .. 

Capps and Nayga (1991a) also used scanner' data to investigate the 
demand for lean, nonlean and conveni enee beef products fora 
local market in Houston; ']:',: .... '=1s. This research demonstrated the 
feasibility of scanner data i1.. 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 products, aggregated into nine 
major products. 

The same scanner data set was then used to invest igate the demand 
for fresh beef products (brisket, ground, loin, rib and all other 
beef) (Capps and Nayga 199J.b). Once again, the research 
docUI1"P~ted the utility of scanner da.ta in market research. 
AddiLi(..'ally t theit' study showed how the use of scanner data 
permitted the focus of analysis on shorter time intervals (e.g. 
weekly) and more disaggregatebeef 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 retai~ firm in Texas. 

Hany studies of me.at products have been based on the use of 
demand systems. Many of the published studies correspond tr,) 
syst.ems of less than ten aggregate commodity groups {e.g. Geclge 
and King 1971; Hassan and Johnson 1976; Huang and Haidachl!'r 
1983}. The problem, however, of using aggrega.te commodities lfi 

demand analysis is that considerable amount of J.nformation 1.S 

lost conc.erning demands for the disaggregate commodi ties. en 
knowledge about maxket demand for disaggregated commodity grout::;;, 
in general, is limited. On the basis of sepa.rability testt:L 
Eales and Unnevehr (1988) suggest that it is important to develop 
models for disaggregated me.at products to obtain a fuller 
understandi.ngof demand, rather than the traditional aggregated 
models of meat p.roducts. 

With the use of scanner data, Nay.ga and Capps (.1991a) were able 



~Q fil)., this void. by ,~na;+y.sl,ngthedemcind for tH .. $a.ggreggtf; meat 
producbsinadexnand,$Ys tem f:ramework "In p~rt;iculqr tthey 
fooused. th.ei~analys;l$:on.2:1, disagg~~.gatefr:eshme?l,tproductsand 
used a dernandsy.stem apPl:'oachb.ased 'On. the ,~lmost ldeal Demand 
System,' 'Mol::eover, ·tl1eir ,$ tUgy ialso. .~'ncol:PQrabedadvel:tls ing 
effects. into thecolj'lplete demand. system, ba·sed.onthe thetn:etical 
frameworks of Basmann (195Q) and 'Baye, .Jansen.and 'pee (19·9.1') . 

Severals tudi es which involve testing fQrsE!parabllity in demat'ld 
models have surfaced in t.he litex:aturein recent y~c:rrs" Many of 
thesestuclies have focusedtbeir analy.ses, .. onceagaill., .onbroad 
and highly asg:r:egated cOIUmodit::ies (e ~.g . swoffo;:rd and Whitney 
1987). Separability restricti,ons have usual.ly been l:eje.cted .in 
empirical work due ',perhaps toche use ofbroadcornmodities.!n 
fact, Pudney (19S1 t P,.S61) states that lithe empi ri:c a 1 fruit of 
tl1etheory has been disappointing, but possibly only1:;)ecause it 
has generally been appli.ed at the wrong level ofaggt'egation". 
Pudney also indicated that some inf.o:rmation on the appropriate 
grouping patterns of the conunoQities ,for instance, could be 
extracted from using a lower level of aggregation . Nayga and 
Capps (1991b) deviated from previous· analyses. by focusing on 
tests of \<ir?akseparability on various grou.ps of disaggregated 
meat products using scanner dat.a. The results of their study 
have important implications in the creation of demand systems 
because of the t\-lo-stage budgeting concept.. 

The studies discussed above were conducted using scanner data 
from the Unit.ed States. Although scanners are used in many 
countries, there has generally been no other published economic 
research studies done using scanner datafroltl other countries. 
The results from thest\ldies reviewed above are 1I1ooation If 
specific and care should, therefore, be used in generalising 
these results to regional, national/and international levels 
(seethe section on "Problems and pitfalls" below). 

3. Problema and pitfalls 

Overall, the research studies reviewed above enoourage prospects 
b.f using scanner data in ma.rket and economic research. Despite 
the apparent success of usipg scanner data to analyseretai! 
demand relationships ,concern lies with generalising the results 
to regional or national levels. Scanner data from supermarkets 
in a particular location represent a "controlled'lI experimental 
situation. The community specific results may not contribute to 
broad regional or national in·ferences. Due to this potential 
limitation, the results of analyses involving scanner data should 
be used with carea.nd 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. 

Additional limitations of scanner data include (Capps and Nayga 
1991a"p. 8): (1) the shee:r volume of inforroa.tion.; .( 2) the lack 
of demographic .and income informationiand (3) the provis.ion of 
information only for food eaten at horne. 
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Eaohweek,.as feWClS.l,:(l .to4Csupermarketswill,generatt:tne 
'~q\livalentamount;()~ dCitagSWQPldaparlel oflPtQQOllouseholds ~ 
l?rice., quantity, anq.'hence,eX);>endlture information on .a 
IT'ultitude o.f pl:'odl.lctsare ~vailaple .one. Ciai.ly basis;, 
consequent.:ty, conside:t:a;bl.;, ,J;es 'l\rcesa'renec~s$9.;ryto ):,edl.lce the 
mass of data to u$eful.su.."T1Inal.Y f;igures~orqemand-analyses.. The 
sheer volume of .. scanner. data may be ·charaqterJ..5'edas .. tl~~j'in9' to 
take adrinkfx:o~n ia fiJSe;hydr:ant" (CgppS c;tnp N~yga1991l;:». 
Becaus.e o.fthe potentiClJ:. ;forda.ta ·ove.l::'l:.oadandsometimes the 
pJ:'oblem of data int.egrity, ernl?il;'~cu,il practitioners have .been le.$s 
thanentbusiastic abQuttheuse of scanner data in market 
research. 

Eastwood .(19.9.0, p .. 4S) mentioned two pra~tical .. problems in 
creating scanner dat~sets fot' demand and marketing.resec;lrch. 
The first I:elabes to organising scanner data for va~iable 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 60cio­
demographic information is essential to the derivation of income 
elasticities. Further, it is necessary to augment scanner data 
files to monitor advertising .and promotional activities as well 
as to monitor customer counts~ competitors' actions are also 
important to consider in the. analyses, but are ex.tremely 
difficult,to anticipate, measure, and evaluate. Additionally, 
difficulties exist in the .representation of nonprice ·effects 
(merchandising schemes I coupons, services I cleanliness I produ.ct 
selection, and reputation for fresh me.at or produce) (Capps and 
Neyga 1991a). 

Scanner data provide information only for food eaten at home. 
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 continue$ to grow I 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 observe.cs 
criticise scanner data as inaccurate. Some problems associated 
with this claim are bad .symbols and poor).y trained checkers. 
Lesser and Smith (1986) point out: that scanner data rnisrepresfH1t 
item movement if the scanning file is not rigorously maintained 
o.r if the items cannot be or are not scanned and the universal 
Product Codes are not entered .manually. 

4. concludiIlS1 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, 
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,food marketing, pu})lica.t:iona., aUQresearq'b.jptirnals int:h~ TJn.iced 
States. ..:1i9wever:, .t.e\'lagI;~clJ.ltul;"aleconQmist$ :(not.only .irt. the 
'united ;Sta.tes .. bu~ ,also in Aust:ra'lia .. and .. New-zealand) have 
realised 1:;.11e .benefit$of s.canne~C1qta in,mar.)cetresearch. 
Scartrte~ d&tahavetremendQu$. potential ,f()t~$~in. . tb$ ~na'lrsis. of 
consumer dernandfol;' spec3..ficprodticts • ..Translating these ·data 
into .information-for .mC3.nagement, Ciclvertising and ... pricing 
decisions,; however.,r·eroa;.i;n~a major conQern. Since the 
Clevelopmentofeffectiye .1lla.tketing p~ogram$ is .apt'ima;r;y"concern 
of'retailfoodchainexequti'ves I, analyses with Scanner data .can 
be used in making important pricing 'and advertising decisions. 

The limits on traditional demandana.lysescan be e)\pandad,thrpugh 
the use of scanner data. TheJ:ew existing demand .analysis 
studies done hy .agriculturaleco.i1omists can a.ttest to the 
poten.tial uses of scanner data in ~esearcn.Ea.stwoQd (1990) 
acknowledgedtha.t newam:llyticCil app.rqaches to demand research 
a:re possible with s.canner data. and relationships among 
substitutes and cOmPlements ca~'l be examined to obtain better 
estimates of the. trade offs consume.rs make when selecting' food. 

Gi yen the enormous cost. considerations of either money or 
physical resources, and given the potential for data overload, it 
might be worthwhile for analysts {like agricultural economists 
and marketers} to lobby heavily for the effectivea.cquisition and 
organisation of scanner data. Although analysts do not have the 
comparative advantage in data collectj,on, they do have the 
comparative adva.ntage in data analysis. Henee l it may be 
appropl:'iate for public agencies (e.g • in AU$tralia .or New 
Zealand) to negotiat.e with privat.e firms (e. g. Information 
Resources, Inc.) the acquisition and organisation of scanner 
data. 

The costs involved in the acquisition of scanner da.ta are not 
trivial, but neither are the costs involved in the acqu.isition of 
data from consumer surveys or panels. Furthermore, due to the 
enormous .~.nformation involved with scanner data, an individual 
researcher may not be (,lble to efficiently collect or organise the 
volume of information. Individual resea.rchers might h.ave to band 
together and combine their efforts in oollaboration with national 
retail food chains or commodity groups, especially when 
conducting research in a national or .regional level, to become 
cost effective. Otherwise, individual researchers should just 
focus on a 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 o.f scanner data is in the embryonic stage 
of development, analysts should concentrate on scanner data 
assembly, management and analysis in the next five to ten yea.rs. 
Cappa (1989 ( p. 759) has put it perfe.ctly when he said, \I ••• wi th 
proper mana.gement,scanner data may well be the ultimate data 
source for demand analYpi$ at the re.t:ail level II • Indeed; scanner 
data may become the most detailed and definitive source of retail 
food inciust.ry sta.tistics available to researchers and marketing 
executives. 
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