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Hedonic Retail Beef and Pork Product Prices

Joseph E. Parcell and T.C. Schroeder

Congumer-level hedonie models are cstimated to determine factors affecting retail pork and
beef meat cuts, Results indicate that brand preminom and discount varies aceoss private,
national, and store brands and that brend premium varies across meat cuts carrying the
samne brand game. Produst size discounts are linear for beel and noalinesr for pork, meat
iters an sals ars significantly discountsd to nonsale items, speoalty stores typically will ot
gamer lugher prices than supermarleet/grocery stores, and warehouse stores typically have
premium prices relative to supermarket/grocery stores.
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Over the past decade, consumers have become
more diseriminating in their purchase deci-
sions (Barkema), prompting growing interest
in developing and branding new meat prod-
ucts. For example, 472 new beef products were
developed in 2001 compared with only 70 in
1997 {National Cattlemen’s Beef Assaciation).
A study commissigned by the National Pork
Producers Association reported 77% of fresh
pork i3 now branded. Producer efforts to add
value to livestock often iz hindered because of
a lack of retailer/consumer knowledge of what
and how to sell meat produets, In considening
new meat marketing initiatives, more infor-
matiom is needed abonut consumer value placed
on retail meat primal characteristics. This is
especially true given increased producer inter-
eats and cfforts to launeh jocal ar national
product brands. The purposs of this study is
ter determmine how retail beef and pork product
characteriatics affect their prices.

Joseph L. Parcell i an mssociate professor, Depart-
ment of Agrioultural Economics, University of hdis-
aouti, Columbia, MO, T.C, Schroeder 15 a professor,
Departmoent of Apgricultural Economica, Kansas State
University, Manhattan, K5

The aunthors acknowledge the Besf Chechoff
Program fer funding the aequisition of the Mational
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Many livestock producers and produocer
proups are working to diveet market meat
products to conswmers. Branded meat prod-
ucts and new product development are her-
alded as important for developing customer
lovalty ({Motameni and Shahrokhi) and in-
creasing consumer demand (Purcell). In addi-
tion, as more livestack producers become
involved in vertical alliances (Schroeder and
E.ovanda), interest in fapmer-owned brands
increases {e.g., Hayes and Lence). For pro-
ducer-owners, processors, and meat retailers
to manage meat production and marketing
proprams effectively and to differentiate their
products, they need additional information on
how to market packaped meat products in
response to consumer prefersnces.

Strategies for developing brand identity in
beef and pork have vared. For instance,
Farmland (2 producer-owaed cooperative
whoae beef division was recently bhoupht by
7.5, Premimn Beef and pork divisiom by
Smithfield) developed a supply chain to deliver
branded beef and pork products to consunes.
Excel Corporation converted their Marshall,
MO, pork processing plant to & further
processing plant in 2002, Excel also recenily
developed an alliance with Hormel to markat
besf products under the Hormel brand oame.
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Smithfield Foods has acguired a number of
regional “mom-and-pop™ labels. Even on the
individual or small group producer level,
branded meat producta have emerged from
small farming operations, Do such branding
gfforts have realized or potential walue for
producers? Brand lovalty is identifiable
through purchase lowalty {ie., price) and
attitudinal loyalty {i.e., market share) (Chaud-
huri and Holbreok). In thiz research, we
gxamine brand loyalty throough purchase prices.

In this study, we used retail purchase data
to apalyze beef and pork produci-differenti-
ated pricing among products, geographic
location, store type, sale items, composition
{fresh, frozen, or cooked), and package size
for beef steak, roast, ground beef, pork chopa.
ribs, voast, ham, and steak, A consumer-level
hedonic pricing model is specified to assess
characteristic marginal implicit values and
marketing characteristic values across the
different pork and beef primal cuts. Given
the growth in new meat marketing initiatives,
understanding factors affecting retail meat
product priees is important for afl participants
in the livestock and meat marketing chain. In
particular, understanding the vaine of brand-
ing efforts is important because this informa-
tion is useful for producers, processors, or
tetailers seeldng to sepment markets and
differentinte produsts (Aaker:, Dickson and
Ginter; Hauser and Simmie;, Meredith and
Maki; Foser).

Previous Research

Conaumer product chojee 15 based on an
observation of intrinsic and extonsic produet
attributes (Loureiro and MeCluskey). Intonsic
attributes relate 1o the actual product, Exame-
ples of intringic attnbutes in the food category
mclude product portion size, color, smell,
flavar, and composition. Extrinsic attributes
relate to promotional and informational
characteristics of the product and the shop-
ping experience. Examples of extrinsic attri-
butes in the food category include store
epvitonment, brand, or advertising. Hedonic
madeling, focusing on consumer purchases, is
the common method used by economusts to

estimate the value of individual produet
attributez. The retail and marketing literature
interprets “hedonics™ more pamrowly than
doez the economics Iterature. Hirsehman
and Holbrock and Wakefield and Barnes
deserbe hedonics as a desired consumer
emotional experience that brings the consnmer
satisfaction or enjoyment. Empirical estima-
tion of hedonic maodels in the marketing and
retailing literature is relatively thin.

Although the sconomics hedonic literature
has pumersus studies that have analyzed
attribute marginal implicit values, the apricul-
tural economics hedonic lterature has focused
primarily on intermediary buyer preferences
for inmut attributes (£.g., Ahmadi-Esfahnai
and Stanmore; Dhuvetter et al.; Parcell and
Stiegert: Wahl, Shi, and dMittelhammer). The
economizs hedonic hiterature has focused
primarily on consumer durable goods or assets
such as automobiles (e.p., Atkinson and
Halvorsen; Grilliches; Laneaster), housing
{e.g., Dubin; Palmaquist: Zabel and ¥isl}, and
property valuation {s.g., Cheshire and Shep-
pard; Palmoust, Roka, and Vukina). Alsc,
economists often use hedonic models for
constructing price indexes that are oxogenons
to technoiogical chanpe (e.g., Brown; Can and
Megholugbe), Much of the tconomic hedonic
pricing litarature is focused at deriving Ro-
sen’s second-stage structural characteristic de-
mand modeling, which is not relevant for this
study. Thus, the discussion here is an overview
of the handful of studies that focused on
hedenic estimation of consumar-leve] attribute
values for perishable produocts.

Stanley and Tsachirhart examined the re-
lationship betwsen intrinsic attributes and
ptice of breakfast cereals. They applied
a hedonic breakfast cercal pricing model to
galez at three different stores. Their model
specified price paid for a Hox of cereal as
a function of servings per container (linear and
aquared}, available vitamins, sweetener con-
tent, fiber content, whether the cercal was
natural or contained fruit, sodmum content,
dumny variables for preservatives, composi-
tion, and prmary ingredient. The merginal
mmplicit value from inereasing serving size
decrcased at an inereaging rate, natural
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products garnered no price premivm, and
puffed cereal received a premium,

Beester et al. analyzed how ground besf
leanness content affected pround beef price.
They used a linear hedonic mode! with ground
beel lean percentage and U.S, total personal
conmumption expenditures as right-hand side
variables, For each pereontage point increase
in leanness, ground beel price increased by
§0.0206/1b. Unnevehr and Bard used a hedonic
model to analyze whether consumers would
pay for teduced fat in beef table cuts, They
used survey data on consumer purchases and
intringie attributes of different meat cuts. A
linenr model was specified with price per
pound as a function of external fat, marbling
percent, seam fat, a dummy vanable for
whether the product <was sold hope-in, and
binary variables for time and lecation, Their
R? measures ranped from 0.22 o 0.62 For the
cight beef table cut maodels. They concluded
that for all beef table cuts, exeept round, bone-
in and increased exiernal fat thickness pener-
ally discounted price, whereas, an increase in
marbling percent generally resulied in no
premivm or discount, and an increass in seam
fat pereent caused meat price discounts.

Urnnevehr and Gouzon used hedonic mod-
eling to imvestipate retall premmiums for brand-
ed honey produsts. They examinsd both
intrinsic and extringic atiributes., With the
use of scanner data, they expressed honey
price as a function of hottle size {linear and
squared}, type of container, composition,
flavor, and brand, An inerease in container
size was linearly associated with a price in-
crease, the magnitude of brand preminm
discounts varied with generic or store brand
praducts discounted, and comb honey gar-
nered premiums.

Loureiro and MeCluskey specified a hedon-
ic model to analyze factors affecting beef
prices, with emphasis given to how protected
peographic indications affected price. Their
explanatory variables were explicit and im-
plicit attributes. Results indicated that con-
sumers paid premiums For labeled produocts,
fat content and color were not important price
determinants, and supermarket sales were
discounted relative to nonsupermarlket sales.

3l

Cooceptual Kndel

Economic hedonic models are used to de-
compose a product price into values for
individual product attributes. Product attri-
butes can be either intringic or extrinsie,
Furthermore, hedonic model theory differs
between eonsumer and intermediary buyer.
Intermediary buyers purchase an input for use
in production of a produst (see Ladd and
Martin). Tntermediary buyers dedve their
marginal implicit value for an atribute on
the bagis of the profit gained from adding
a unit of the attribute inte the production aof
g8 product, Consumers purchase & produoet for
uge in their own comsumption (see Ladd and
Suvannunt), Consumers derive their marginal
irnplicit value for an attribute on the basis of
maximizing their utility function subject to
a budget constraint. Conswmer purchases are
the focus of this study.

Theoretical foundations for analyzing im-
puted values of conaumer-level product char-
acteristics emanate from Dhrymes; Grilliches;
Ladd and Suvannunt; Lancaster; and Rosen,
Following from these sontributions to hedanic
pricing theory, a model of consumer utility
wag used to arrive at 2 consumer-level hedonic
pricing equation. Consumer food purchasing
decisions are based on expected utility denived
from the comsumption of all retajl food
products (Qlgs 1= 1, 2,3, _.. ., ) for which
each fth retail food product contains a vector
XKx; =1, 2, , ¥ of f different char-
actenistics. Consumers face a set of retafl food
prices (P}, o that PQ is consumer expendi-
tures on retail faod products. Consumers also
allecate their wealth to other activities besides
retail food purehaaes, referred to asz Y.
Consumer purchasing preferences are gpeci-
fied in utility form as

'[1]' = U[X[Q:'! Y, ‘W],

where w15 a vector af exopenous observed and
unabserved faciors that describe consumer
preferences,

Constumers face a budget constraint £AN,
and for each #h retail food product, obaerve
product price p{X}, and consme quantity 4.
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The retait food product price pxy, %2, ... ,
%j) 9 the price paid for the ih [eod preduct
purchased with a vector (X) of j unique
praduct characteristics. Also, x; is the total
amount of charaeteristic f from consumption
of the jith gaod. Assume that the consumer's
willingness to pay for the ah retall foed
product can be expressed as TAXo0Qn, M, I
w), sa that consumer willingness to pay is
a function of the total quantity of produoet
characteristics x, available in the #th product,
income (M), urility (L7, and exogenous
preferences. Note, (8T /fox, )0x,/oq) is the
change in a consamer’s willingness to pay for
retail food product 7 as the level of character-
istic x; changes in response to a change in the
quantity (g} consumed of product §{ Equa-
tion {1} can be specified as

(2) U= U[K{Q},M — Zl‘.—q.-. w|.

Given that retail food prices and foed
product attributes are observable, the con-
sutner chooses the basker of retail food
products to consume by

() maxUIX(Q), V. 7]

suhject to

Mz PX)Q + Y.

Solving for the first-order eonditions for the
ith product yields

w QU /)

&P )
BUJET A

h Bx;.fﬂr;; = A

and recalling that the consumer’s willingness
ta pay for characieristic § lies tengent 1o the
consumet’s indifference curve (hedonic price)
between characterstic x; and Y yields

o éx

_ 8U/eg)(0n/eq) _
B, Bar = pivi

(5) a0 aY

Equation {5) states that price paid for the
tth good s determined by the availability of
produet characteristics embadied in the good
and eonsumer willingness to pay for addition-

al umits of the characteristic, A conceptual
model for Equation (5) is

6) pi= JZSJ(%) + T,

where §; iz the rale of substitution betwsen
expendimres and the jth product characteristic
fi.e., marginal implicit valoe} in purchasing
decizions, and t, is ap identically and in-
dependently distributed #mror term. For exam-
ple, x; is the total pounds of steak consumed
in beef consumption. Thus, {Bx,/8g,) is the
marginal yield of characteristic j for one
additional unit of the ith product, Thizs term
represents, for example, the marginel change
in pounds of steak coosumed given an
additional steak purchase.

Equation (6} specifies that the price paid
for produet f equals the sum of the marginal
implicit values of the j chameteristics of the
product. Following Ladd and Suvannunt,
(Ox:f0g,) i1s assumed comstemt and equal to
Xy That is, for the steak example, the portion
size of steak purchased inereases total ateak
consumed in a constant proportion. There-
fore, Equation (8} can be respecified as

{?} At = Z‘S:l'x_.l'l' -+ Ty
A

The marginal implicit values for produet
characteristics (S;) need not be linear. Ladd
and Suvanmunt indicated that these could he
specified with a nonlincar functional form in
which the marpginal implieit price for an
individual product s dependent on the level
of the characteristic. For cxample, the mar-
pinal implieit price of steak could vary as the
portion size of the product changes (ie., one
might pay more in dellars per pound for an
18-0z, compared with a 32-oz. steak package),

Drata

Table ] provides summary statisiics for the
beef and perk data wsed to estimate the
hedonic models in this study, Data were
collected from the Meat Panel Diary (MPD)
databass, obtained through the Ketail Meat
Purchase Diary research conducted by the
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Table 1. Description of Variables and Surmmary Statistics
Expcoted Effect
Variable Drescription on Price Avg, 5D
d Retatl cut o, wheore d = heef {steak, roast, or
ground) and pork {chop, tib, roest, ham, or
steak)
= Individual consumer purchase £ for cut o,
where = iz
Besf (number of obacovations}
Steak
Low quality 495
Medium guality B
High guality 184
Hoan 353
Ground T
Pork
Chop 10,775
Rib 4,206
Roaat 3,701
Ham 9,244
Steak 1,124
F=a (dependent Retail price of eut 4 for purchasa =, (8b.)
variabiz) Becl
Stealk
Low quality 287 1.53
Medium quality 165 1.96
High quality 417 196
Raoast 202 0.58
Ground 170 0.57
Pork
Chop 2.67 0.98
Rib 1.88 0.80
E.oast .08 106
Ham 1.61 0.3
Steak 200 1.00
Retail Price hrdex_ Composite retail pork price for the month
purchase » was made ($/1b.)
Beef {+) 291 011
Park 2135 4B
Weight.n Average weight {Ibs.) of beef ar pork eut 4
far purchaze z
Beef
Steak 12 1&
Roasi 7 5D
Ground {1, vary by cut) 28 3z
Park
Chop 23 28
Rib 33 30
Foast 42 34
Ham 32 56
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Tabte 1. {Continued)

Expected Effect

Variakie Deactiption on Price Ave, 5D
Conpositfiofs Composition (&) of cut d for purchase

(% of purchases) z, where & 13

Fresh +} &0

Frozen default 5

Cooked +} [
Sale_u Whether cut d for purchase = was on sale

(defarli = nonsals)

Besf (% on sale) = 26

Fork (% on sale) 37
StareTypo-n Store type {7 binary vatables for store type

whera purchase = was made for beef or pork
cut o, where f is
Beef (% of purchases)
Bupermarketfgrocery and ather (defouefi) defauilr

Warshouse [—1i 96.5
Supercenter (=3 0.g
Butcherfmeat market [+ 0.5
Fork {% of purchases) 2.0
Supermatket/grocery (defamit) default
Warehouse (=3 83
Supeteenter (=3 14
Butcher/meat markat # 16
Meighborhaodflocal deli +) 1.3
Convenlenes store =+ N4
LCo-op n 0.1
LeaRTests bt eer Average lean content (%) of ground besf for [+ g2.8 a5
purchase =
(Frade. crek Stenk grade of for putchase z (o of
observationa)
Mongraded defauli 62.0
Select (N 13.3
Primc (+} 13
Month. g, Seporate 00 o 1 hitery vatiables for month (T
when purchase = was made for pork et &
=1, ... .13 defanlt = December) nia
Lotet ity Greographic lgcation (#) purchage 7 was moade

for beef gr pork cut 4, whers n is
Beef (% of obiervalions)

Fast 43 pat)
Centeal defanlt 37
South + kY
West +} 20
TFork
East {=+} 2
Centra defanly 24
South =+ 34

West {+ b2y
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Takle 1. (Continued]
Expacted Effest
Variable Drescription on Price Avg. aD
Brond. g Brand {g) of heef or pork et & for purchase = (g
= angus, defanlt = atore hrand for beef and g
= 1,2, ..., 20, defauift ==store brand for
pork)
Beel (% of abservations with a bratd)
Steak 35
R.oast 35
Ground i) 15
Pork
Chop 24
Rib 31
Roast 27
Ham 3
Steak 13

7 Chucle, blade, arm, shoolder, Nonk, London beal, cobe, and other stenk.
¥ T-bane, Siclown, Mew York selp, top loin, top sicdoin, Up, porterhouse, and round.

t Rib, vibeye, tenderloin, and flet mignon

NP Group an behalf of the Besf Board.
MPLy data were collected at the household
level, Data were collected for all meat
purchases. Approximately 2,000 houssholds
were surveyed twice per month. Specific
information collected moluded type of meat
purchased. package weight, dollars spent,
whether purchased was on sale, brand, store
type, praduct camposition, grade, lean con-
tent, and demographie factors of the house-
hold. For this study, beaf cuts were aggregated
to pround, roasts, and steaks (the only beef
products with sufficlent brands contained in
the dataset). Pork cuts used included hams,
chops, roasts, ribs, and steaks, Information on
further processed ments and Frozen prepared
dinnetfenirees were oot caliected in the MPD.

The MPD beef data represented more than
350,000 and the pork data 120,000 point of
purchase observations over the 1992-2000
period (an observation is ap individval prod-
uct purchass by a particular housshold),
Obscrvations in which either dependent or
independent variables were missing or not
reported were dropped. For instance, numer-
oug observations for heef and pork brand were
reported as “other brand”™ or “not reported.”
Because thers is no way of kmowing what
brands, if amy, these products represented,

these observations were deleted (this sitnation
represented the vast majority of the deleted
ohservations), Only a very small portion of
becf products are branded, and we had no way
to determine which beef produests were not
branded or simply the brand oot reported in
the data when recorded as "not reported,” ao
a large oamber of beef purchases were not
useable in this stndy, Approximately 2,300
usable beel trapsactions and 30,000 usable
pork trapsactioms with complets data were
contained m the dataset. Over this time
perigd, numerons national pork produoct
branda existad. In contrast, the only besfl
brand of substznce contained in the dataset
was Angus beef. This “brand” is likely
primarily Certified Angus Beef¥, bat becpuse
other Angus besf brands also were present in
the market, the Angps brand analyzed prob-
ably moluded some of these other Angns
hrands.

Empirical Moedel

To nscertain price premiums for branded beef
and pork products, this stndy used hedenic
madeling to measnre the effect of character-
istics assaciated with the particular beef or
pork product. Separate models were astitmated
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for beef and pork promal cuts, Price per pound
{24 Of beaf or pork of cut 4 (Tor beef, o refers
to high-, medium-, or low-quality stealk,’
roast, or ground; for pork, 4 mefers to pork
chops, ribs, roast, ham, or steak) for purchase
z was specified as a hedonic pricing model,

(8) Pz = f[RetailPrice fndex., Weight,a,

log| Weight.], Composiion.,
Seafe,s LeOanmess; monndbeet

Coradde. oo - Store T V0,
Locatiotza, Maonth. g, Brandsy)

in which RetariPricefndex; is the composite
retail beef or pork price {11.5. Department of
Apriculture) durning the month when purchase
z was made; Feight,yis the weight of cut J for
purchase z; Cormpositiong, i2 a sel of binary
vanables {0 or 1; & refers to fresh, frozen, or
cooked, default = {rozen) relevant for pork
only; Sele., refers to whether purchase z of cut
d was on sale (0 or l; defauli = nonsale);
Leanness; powmaseer tefers to the leanness con-
tent of purchase =z relevant for pround beef
only; Grade_ ..+ . §5 set of binary variables (0
or 13 referring toe USDA quality grade (e =
Selact, Prime, Cheice, or nongraded; defanit =
nongraded) relevant for beefl steak only;
StoreTtype, s refers to seven (O or 1) store
type dummy variables for atore type 7 (7 =
supermarket/grocery, warehouse, supercenter,
butcher/meat marleat, neiphborhoodflocal deli,
convenience store, or co-op; defoull = super-
market/grocery); Locationr., refers to four (0
or 1) geopraphic locations in the United States
{n = East, Central South, and West; defindt =
Centraly, Month.y, I a series of monthly
dummy vaniables to capture potential seazonal
pricing patterns; Brand_,, refers to brand ¢ of
product z (g = supermarket/grocery store
brand or angus for beef, and ¢ = Hillshire

FSteak quality categories raprasenl aggregated
primal suts, For high-quality cuts, steal, rib, ribeye,
tenderloin, and flst mignen were agpregated For
medivm-guality euts, steak, T-bane, sirlein, MY strip,
tap lein, Lop girloin, tip, porterhouse. and round were
agarapated, For low-quelity outs, steak, chuck, blade,
arra, shondder, flank, Londen broil, cube, and other
stezk were aggroeated.

Farms, Hormel, Oldham’s [Farm], Thomas E.
Wilson, Jimmy Dean, Johnaooville, John
Morell, Cook’s [Ham], Com King, Farmland,
Hamilton, Oscar Mayer, Ossian, Rose's,
Taylar, Farmer John, Warshouse, Supercen-
ter, Butcher/meat market, Neighborhood/local
deli, Co-op, and supermarketfgrocery stove
brand for pork; d2fawlt = supermarket/gro-
eery store brand).

Retail prices fluctuate over time hecause of
factors outside of the scope of this analysis
{e.p., agpregate supply and demand). Ta
adjust {or ageregate market changes, a com-
posite retail beef or park price was included a=
an explanatory variable?® A positive relation-
ship was expected between individual meat cuat
prices and retail compaosite price. Weight and
the logarithm of weight were included in the
cempirical model to enable price to vary
nonlinearly with portion size.? Pork cut
composition was incladed because fresh prod-
uets are often sold at a premium o [fozen
products, and cooked products {e.g., deli)
typically gamer a prepuom to frozen and
Fresh products. Further prepared products will
garner premiums, reflecting their higher
mannfacturing costs that displace consumer
effort in prepering foods. All beef im the
sample were fresh products.

The zale varigble was included a5 a dunumy
variable t0o assess the effect on per unit
product price from a sale jtem. Products on
sale should sell for a lower price because sals
items often represemt products that are either
being featured to draw customers into the
store ar nearing the end of their shelf life
Beeause the dataset does mnot allow for
discerning why 2 product might heve been
placed on sale or by whom (i.e., the store or
the manufacturer}, assessing discounting stmat-

1A Havsman simultaney test was performed on
the retai] price variable. All expianatory varabies, in
addition to year, were vsed as instruments for the
retail price varjable. For each of the beef and pork
modela, the oull hypothesiz that retail podee is
exagenous conld not he rejected.

A Box-Cox tremsformation test of Functintal
farm on the Weigh variakle indicated s hoeer and
lagarithmic transformation of pork weight and only
g linenr transformation for beef weight.
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egies by brand or across store type was not
poasible,

Ground beef leanness was included to
nssess pramitmg associated with an inerease
in Jean percent as found by Brester et al. Meat
obviously has more value than fat, and
consumers have demonstrated substantial
concerng about fat in meat products
{McLean-Meyinase), Prime and Choice grade
steaks were expected to gamer premiums
cefative to nongraded steaks, Because different
stored cater to different consumer profiles,
store bype was included te determine how
product prcing differs hetween store types.
The limited sample size for branded hesf
praducts reduced the store {ype to Supermar-
ket/gracery, warchouse, supercenter, and
butcherfmeat market. A geographic location
varinble was ineluded to determine whether
regional pricing differences were prasent.

Consumers perceive branded products to
be more reliable and of higher quality and to
reduce the possibility for purchasing faulty
products (Gedenk and Nesling, Thus. a series
of brand variables was specified into three
categories of nationa], private, and stors.
Brands with broader national prominetce.
greater advertizsing, and having a longer pres-
ence in the industry were expected to receive
premiums over mare localized store hrands,

Resnlty and Discussion

Parameter cstimates from Equation (8) are
teported in Tables 2—4. Models were initially
estimated by ordinary least sgquares, The
hedonic pricing model was specified linearly
with the exception of portion size. Cropper,
Declk, and McoConnell found that the linear
specification hedonic model performed as well
as alternative functional forms when attributes
were omitted or proxdes used. Because several
implicit attributes were not available for the
meat products, the finear hedonic model was
gpecified. Residual nonnormality is a common
concern with hedonic models. Therafore,
Jargque-Bera testz of the nwll hypothesis of
residual normality were performed {Jargque
and Bera). For each of the five heef and each
of the five pork hedoaic models, the npull

hypothesis of residual notmality was rejected.
Models were re-estimated with the multivari-
ate-t errors robust estimation in SHAZAM 9.0
with three degreea of freedom and assuming
independent residnals {(Fadge et al; Zellner).
In interpretation of results, care is taken to
differentiate between statistical and economic
sigmficance. With the large data samples used,
the pumber of observations can make a co-
cfficient statistically significant, but the co-
efficient might not be economically important
{McCloskey; McCloskey and Ziliak). The
multivanate-r hedonic models explamed be-
tween 19% and 54% of the variation in retail
beef prices and between 29% and 48% of the
variation in retail pork prices. The range in
explanatory power across medl cuts iz not
surprising given differences in the level of
heterogeneity across products. For example,
“ground beef” has the loghest B2 of the beef
products {547, in part because lean pereentage
is an explicit product attrbute that is an
impartant price determinant. In contrast,
“roast,” a product that has nomerous differ-
ent forms that we do not have ipfarmation
about and 13 not comsidersd a staple like
ground beef, not unexpectedly has the lowest
R* at .19, To summarize the statistical
significence of groups of intrinsic and extrinsic
meat attributes, F-statistics are nlse reported
in Tables 2-4,

Hezf

Beef model estimates are reported in Table 2.
In general, statistically significant coefficlants
had the expected sipms. The composite retail
beel price was statmtically significant and of
the expected aign, positive, for ground beef
and low- and medium-quelity steaks. Roast
and high-quality steak prices did not change
systemnatically with overall retail beel prices.
The weight parameters for each of the beef
cuks wete negative and statistically significant,
indicating that price per pound decreased as
package size increased. Ground beef and roast
prices declined by roughly 30.25/Th, for each 1-
Ib. increase in packapge weight, Steak prices
declined by about $0.65/b, to $0.90/b. (higher
quality steaks declinitng by rore) as packags



Table 2. Remits of Hedonic Model for Retail Beef Cuis

Dependent Yariable: Retail Price of Beel Cut [$ib,)

Steak
Lot Medium Hieh
Ground Beef  Rooast Quality Quality Quality
RetatlPricefndex. 4634+ 0125 1251+ LEB4™™ 0,976
(0.181)a (0605} (1 774) (0.927) {1,485
Welghtt.g —0.220%% —0. 27T —0.643**  —[, o5 —[0. RG] +*
(0.032) (0129 (0.135) (0.136) {0.251)
Salz, {default = nonsals) —1.343%* =0.353%+ —0.go0%*  —] 3734 —N.402
{0.045 (0.132) 0197 {0.198) (0.462)
Leanness; vanburger 0.D3ER** ofd tfa nfa nfa
(0,003}
Beef (Prade., {defonlt = nongradad)
FPrime nfa fifa 1405+ Q268+ 243G+
(0587} 027N (0. 703
Choics 0048 0067 -0.823
i6.232) (282 {0.329)
Soleot —(, 572 EiNizE L 0.253
.351) (0438} (0, SE8)
F-gtatistic For beef grade 3 Dp** Q6,494 5, 17%
StareTypes (default = supermarketfgrocery)
Warehounso 0.025 0,129 1.369 2.525% & a*
{0,187 {0,830 (1.035) {1,233 (2.215)
Supcrestiter —h240 n.ns53 —0.616 =319 tfa
(0.351) (1.154) {0.92% (1.228)
Butcher/ment market —D.37H* 0319 1.024 =0.007 {1,390
{0.1a80) (0421} [1.034) (0.907 {1.602)
Fstatistic for store type 1.93 0.21 1.03 1.38 1.86
Loratfan., (default = Central)
Fost G2GT 0.131 —051t* (G835 -0.121
(0.063) (0 LB5Y i0.24T (0262} {0,534}
South G202 =0.097 —{0.039 0215 —0.306
(0.062) (0. 164) (0,257} (0271 (3435
West 0.2ae"" 0.029 0.003 0.003 —L.I17**
(0.063) (0.197) (0.273) {0,235 (0.511})
F-statistie for location 7.90% .51 1.23 453w 1.86
Maonth-p (default = Destmber)
Janwary 0378w —0.327 —0(1.284 0338 —1.354
{0,137 (0.228) {0.5018) (0.431Y (1.1067
February n.214 —0.3%2 0274 0.055 ~0.117
(132 0,333 (0.518) {0,420 (1.025)
hdarch 0.094 —{1 A3H** 0163 0,216 —0.4631
(0124} {1311 (0.517) (0,425} (0.9
April 0173 —0.547* ~0.321 —113 —1.544
(01287 (0.300) (0470 (0.410H) {0.983)
May 0,098 =453 —0.471 0497 —1.663
{0.123) (0.203) (0495) {0.4209 (1.097)
June 0.004 —0.473 —0.182 0.130 —0.302
(L 126} {00,308 (0.462) {1,405} {0889y
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Table 2. {Continued)
Dicpendent Yariable: Retail Price af Beef Cut {3/1b.)
Steak
Lowr Medium High
Oround Beef  Roast Chuality Qmuality Quality
July 03,204 —0.395 —0.508 —0.11% — 1,994+
(0125 (0.324) (0.4T3) (0.422% (0.93%)
Angnust 0.310"* —{.814%%  =0.450 04580 —1.585
{01.138) {0.308) (0.487) {0.4013 (0.951)
Septernher [,255+%* =0,543* —0,300 0316 —1.034
(13,123} (0312} (0.487) {0445 {0.913)
October 0,298 -0.219 —.035 .554 —1.640
(154} (0. 3465 (0.534) (0,437} (1.018)
wovember 0,137 =545 0.242 0461 -1.053
(0,137 §0.354% (0.691) {(0.49%) (1.285)
Fustatistic for month 236+ Q.96 0.41 0.59 1.83
Brand, (defoult = supermarket/  —0.0I9 D338%* Q7SR L260% 1224
procery store brand) (G065} {0,148 (0,209 {0.203) (0.425)
Constant —2.8095*" 2,395 -2.030 — .24 2T GF
(0.610) (L7381} {2.351) [0.917) {4.323)
R G43 80 385 A1 96

® Standard arrora ane m parcntheses under pacamersr estimntes,

*Jiatistically sgnificant at che 105 lewel.
*+Statistically significant at the 5% level.

weight increased. As expected, the sale pa-
rameter was negative apd statistically signifi-
cant with coefficient estimates ranging in
magnitude from —3$0.34Ib. for ground beef
to —51.37{b. for medivm-quality steak, In-
terestingly, high-guality steak prices were not
discounted f{and the coefficienr was not
statistically different from zero) when labeled
as being on sale as much as low- and medm-
guality steaks. This malkes sense because
higher quality steaks ore purchased maostly
by higher mocome consumers who are less
sengitive to price.

In the pround beel equation, Leanness had
the expected positive and statistically sipmifi-
cant effect on price, with each percentape
point increase in leanaess increasing price
£0.038/b. Thus, ground beef with a 59% higher
lean percentage would gasner a $0.20410b,
premium, This estimate is similar to, although
a bit larger than, that of Brester el al.. who
estimated a premium of $0.021/b, on the basis
of aggregate wholesale price data for each
percentage point increase in ground beef

leanness. For the Beef Grade varinble in the
steak equations, Prithe steak recerved a statis-
tically significant premium ranging from
0.2k, to $2.46/h, relative to steak that
did not have a quality prade indicated an the
Inbel. For low- and medium-quality steak cuts,
Helect prade price was disecounted relative to
steak without a quality grade indicated on the
label. However, Choice steak price was not
statiatically different from nongraded steak.*
Medinm- and high-quality steak cuta sold
through warghouse markets gamer premivms
af mare than Sb. relative to supermarket/
grocety store beef. Supercenter store prices
were gimilar to supermarkeUprocery stores,
Ground beef recetved a $0,20-50.30/1b. higher
price in the East, Scuth, and West regions
relative to the Central part of the country, and

A& scparate model was estimated only for
abservations graded Selact, Choize, and Prime,
Reqults indicated no significant ehange m premiwms
associated with Choice or Prime, relative to 3slect,
compared with the model results presented heds.
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Table 3. Results of Hedonic Model for Retail Pork Cuta

Dependent Variable: Retail Price of Podk Cut (31b)

Chap Rihk Raast Ham Steak
RetailPricelndex. 0,081 Q4324 0.33]1** 0.084 {4374+
(11064 (0.084) @110 (0.065) (0.127)
HWeightog IR Q.o L0458+ * 0,053+ 0. Lea*
(0.003) (0008 {00099 {0, 0 ) (0,038
Logl Fefeht .5 ={1,B2H —0. 503 —(1.340%* —O.TRTH - BOAY™
(3.023) (0.035) (0.054) {0018y (0,087}
Compagition . (Fefanlt = Frozen)
Frezh 0.300%+ Q. 10a* (182" 0.162% —0.M0
(0.047) (0,062 (0.102) {0.05% (0.128)
Cooked =(.305%* 1.350%* —{1.123 0.194%%  —(04%
{0.158) (0. 118) 0,213 (0.064) {0.6020
Fustatistic for composition 3193 5044 2.R6** 4 .63+ 1.23
Sale., (defeull = nonsalg) =SR] — (303 —fL251** —~(0.335%% ~D305%*
(0.025) (0.118) {0.040) (0.024) {0.043)
Store Typesy (defoult = supsrmarket/grocery}
Warchouse 0,321** 05224 1001w 0.047 0,115
(0,083 (0.0943 {0.11N (0.078) (0258
Supercenter —0.246 —10,067 0.004 ~0.076 — 2,749+~
(0.2449) [0.302) (0.294) {0.118) [0.735)
Butcherfrmeat markct 0, R —0.084 0.102 ~[h333%F o036
{0,139 {0.161) (.299) {0.150) {0 305)
Neighbochoadflacn] deii (1.005 n.135 —0.15% —0.039 —=0.113
(0.359) (0.424) (0.528) ((1.329) (0.433)
Convenicnee stove 0,357 e nfa 0287 /a
[0.506) {0,544y
Co-op —0.054 —0.113 —0.475 —~{. 68T+ n/a
{0.381Y (N.230 (1.179 (03363 (0.238)
F-statistic For storc type Q.11+ 6. 26%* 16.06%* 1.79 3,55%*
Location. g, (default = Centrall
East 0,1d42+= 0,372 0. 208%™ 01157+ 0.214%*
(034} (0.045) [0.061] (00323 (LORG)
South 0.201%* (. 189%* 0003 —. 050+ 0057
{0.039) (0.643) {0.054) (0.031) {0.052)
West 0.201%* 0,240 —{.055 0[R2 0. 235+
(0.038) (0,044} (0.062) {0.037 (0.036)
Festatistic for location [581** 21.21** 14.15** [2.57% LR
Monthoa, (defoult = Decembet)
January [IREIR —0.002 =089 —{1, 130 () F:X
{0,053 (R0R1) (0087 (00513 (116}
Febhouatry (.08 ~0016 ~{.1§4* —D.148%* —0.052
(N.055) (G081 - [(0.083) (0.052) (11}
March 0.0319 — 0004 ~0.11%8 —0. 002+ 0.012
{0.035) {0.0803 {0.0503 (0.046) {0.112)
Apil Q.02 0.073 —~0,087 =(0L08G* —0.03%
{.055) (0.07%) (G001} {0.041; (D118}
hiay .07 G105 ~0.057 =0.080 0.002

(0.053) {0074 (0.093) (0.052) 0.1z
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Tahle 3. {Continued)
Diependent Variable: Betail Price aof Pork Cut (51b)
Chop Rib Roast Ham Steak
June 0,110 0.063 —0.119 =1 10"* 0.224*=
(0,058 (074 (0.098) (0.053) {0,107
July 0126+ 0,050 —{.038 —0.0a1 0,102
(0.053) (0,074} (0.0043 {0.054) (0,115
August 05174 (.134* —0.1a7* —0.07% G030
(0.053) (D.076) (0.085) {0,054 {1.109)
September 0,085 0003 —{. 112 =-.103** 0.0ed
{0.035) (0,070 {021 {00457 (D113
Cetaber 0024 0,005 — 0072 =0, 101** —~0.038
(0055 {0.078) (088} (0.051) (0120
MNovember 0,036 0115 — . 1564 0.037 0.3346%*
(0058 (03.085) (0.089y {0.048) (0.104)
festatistic for month 1.31 1.04 0,64 2.10%* j.49
Brand.a; (See Table 4)
Constant 2.510*=* (1.034%* 1. B30 1.621*=* 0. g% +*
(D163} (O 214) (D.282) (0.168) (313
B 333 285 332 478 426

' 3tandard errors are in paventheses under parameter sstmares,

*Statistically signifteann at the 15 leve],
**Statistcally significant ot the 5% [oval,

high-quality steak sold at a discount of §1.12/
[b. in the West telative to the Central region.

The Brand parameter in the steak and roast
equations was positive and statistically sigmif-
icant. Branmded roasts received a 50.34/7h.
higher price than store brands, and branded
steaks brought $0.76-51.26/Tb. premiums, with
medium- and ligh-quality steale garmering the
larger brand premivms. Angus brand ground
beal was not statistically significantly different
from zero at standard signilicance levels., This
is nat surprising given that the primary factor
that differentiates ground beef 15 percent lean,
which is not wniguely associated with any
particular brand. Although the beef branding
tesults are narrow in scope, there ia sirong
evidence that Angus beef brands garmesred
considerable brand premiums. This provides
support for increased branding of Anpgus beef,
which i3 consistent with the trend in Certified
Angus Besf,

Certified Angns Beef ({ZAB) accounted for
3.7% of 2001 fed catde slaughtered (Ishmaeb).
CAR bepan as a brand in 1978, Since 1978, the
time it takes to market one million povnds of

CAB meat has dropped from 22 months to
22 hours. In addition, a bigher proportion of
the carcass is now marketed under the CAB
brand {about 20% of carcass in 1978 to over
50% today; Ward and Hildebrand) as evi-
denced by brand line extensions (e.g., Certified
Angus Steak), Growth in CAB marketing can
be partially attributed to the American Angus
Association’s supply development branch,
which provided third-party verification for
gquality and consistency (Schroeder and Ko-
vanda). This verification allowed For vertical
linkages in the supply chain to help develop
the brand.

Fork

Results of the pork model estimates are
reported in Tahbles 3 and 4. The composite
retail pork prics was statistically sipnificant
and of the expected sign, positive, for all retatl-
level pork cuts except chops and hams (for
which the coefficients were not statistically
different from zero). For cach of the pork cuts,
welght had a positive and statistivally signif-
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Tahle 4. Results of Hedonic Medel for Retaill Pork Cuis—Selected Brands (default =

Supermarket/Grocery Store Brand)

Dependent Variable: Retail Price of Pork Cut {Fb)

Chop Rib Roast Ham Bteak
Mational brand
Hullshire Farms n/a 0,747%  —0.820% 0.604%* nfa
Hotmel —.o07 0. 194%> 0 535+ 0639 (L3350
Oldham’s (Farm} ofa n'o n'R 0.847 oA
Thomas B, Wilson ~{1.228 0.310 0.359 0497+ —0,123
Jimmy Dean ={1 a61 0,432 e —1.217 n'a
Johnaomwville —{,142 0,194 1.674a nfa 0470
Johin Morell —{, 185** {028 0.578%+  —0.027 1144
Cook's (Ham) —0.219 n.054 —0.043 —0.111%* .05+~
Com Kmg 7fa nfa nia —0.207m nfa
Farmland —.055 Q.043 0.082 — 0,093 0, 136%
Hatniltom fa 1112 0288 038 nfe
Cucar Mayer —0.002 =0.124 1687 —J.00I"* nfa
F-gtatistic for national hrands 1.10 1.00 11.35%+ A0 .48+* 4 27
Private bramd
Dggian n'n nfa D078 (527 n'a
Rase’s nfa 2A00tw DT 0001 nfa
Taylor {1, 190" ffa e —2.034* na
Farmer John n'fa Q177 151 0.031 0109
Fgtatistic (or private brands n'a 4 54%* 2.08* .84 nfa
Store brand
Warthouse —{.05%4 =0 070G —.A4a2"# 0064 0037
Supercemter 0.294 0014 0117 0,9 #» 2032w
Butcherfmeat market —{.197 0.059 0,306 a It nfa
Neighborhoodfloeal deh nfe n.n73 0.I171 0.381 wia
Co-op —{.485 nfa 1.324 2.324%* na
Fogtatistic [or store brands 1.07 0.13 1.77 %132 6. 7%

* Statistically sigmficand at the 106 lewel,
** Smatistically ngafieant at the 550 lewel,

irant effect, and the lagarthm of weight had
a negative and statistically significant effect on
price. Marginal implicit pricing schedules
reveal that for chop, b, and roast, discounta
cccurred For package size over 1 b, For harns,
no weight discount was present for any of the
ham sizes contained in the dataset.

As expected, fresh chop, rib, roast, and
ham products parnerad statisticafly significant
price premiums relative to frozen products.
Fresh chops gamered a §0.311b. premium
over frozen pork chops, and fresh hams and
roasts received $0.16-50.18/1h, premiwms over
frozen products, Cooked ribs had a $1.35/1b,

premium and cooked hams a $0.190b. pre-
mium relative to frozen. These price premiums
reflect the value of creating, handling, and
atoring cither fresh or cooked products. For
instance, precooked riba would include prep-
aration and ingredient costs, so the $1.35/h,
premium reflects opportenity costs and in-
gredient costs from creating cocked ribs from
frozen nibs.

In general, when the store type varable
was statistically significant, the coefficient
signs tended ¢o be different from that ex-
pected. The defauit category was supermarket!
grocery store. For ribs, roasts, and chops,
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warehouse stores had positive aned statistically
significant coefficients ranging from $0.52 to
£1.00/1b. Supereenier siores appeared to price
gimilar to supermarkets/grocery stores (with
perhaps the exeception of pork steak, which
they sald cheaper). These results supgesi that
consutners shopping at warehouse slofes pay
a premium for some pork products relative to
purchases at supermarketa/grocery stores. This
tesult is unexpectad becanss warshouse stares
are promoted as selling products at discounts,
Huang et al. found that during the first few
months following the opening of 8 Wal-Mart
Supercenter in Athens, GA, Wal-Mart sold
red meat for roughly 18% lower than aix
supermarkets, Whether this trend would
persist in the long run once the new store
matured is unknown. Current results suggest
that on a national basis, sppercenter-type
stores did not sell pork products more cheaply
than grocery stores, and warshouse stores sold
certain products at a2 preminm, Loeal deli,
butcher shops, and cooperative stores gener-
ally did not hawve pork prices that werse
significantly different from supermarket/gro-
coty stores.

Stores Jogated in the South, East. and West
sold ribs and pork chops at premioms of
%0.14-50.371b. relative to pork products sold
i the Central region. Stores in the Enst and
West priced ham and stesk ar premimms
relative to pork products sold in the Central
region. This finding was expected because
transportation costs of mowing mweal outside
of the primary proaduction region are greater,
For potk roasts and hams, higher prices were
only obsorved in the East,

Only pork chops and hame had statistieally
significant seasonality for mere than a couple
of months, Decemnber was the default month,
so coefficient values are ralative to December
prices. During the summer mmonths, chops
were around 30.12/h. hipher relative to
December {after adjugting for sgeregate refail
pork priee changes). This result is consistent
with when pork chops are in greatest demand,
during the summer grilling season. For hams,
statistically sipnificant negative coefficients
tended to be present during the first quarter
of the year. This is consistent with the
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putchasing pattern of hams around the
Thanksgiving and Christmas holidays (during
the default montl).

Coefficient estimates for individual pork
brands by cot are reported in Tabla 4. All
brand premiums and discounis are relative to
supernarket/gracery store brands. For in-
stance, the wvalue 0.747 for Hillshire Farms
pork ribs mdicates that Hillshire Farms pork
ribs had & price 30.747/b. higher than
supermarketfgrocery store brand nbs, ceferis
paribus.

In general, national brand pork products
tended to have higher prices than products
with a private label or other types of stons
brands {although ham is a notable exception).
For instanees, warehouse brand roasts were
discounted $0.46/0b. relative to similar prod-
ucts with a supermarket/procery store hrand,

For hama, brand promiums were observed
for private label and specialized store type
brands. Some national brand hams had pre-
mium prices relative to supermarket store
brands and others are sold at a statistically
significant discount. For example, Hillshire
farms, Hormel, and Thomas E, Wilson brands
had greater than $0.49/lb. premiums relative
to supenmarket store brands. This indicates
that for the highly branded ham market, thers
was brand premiurn walue to having an
cstablished name or purchasing an existing
brand name {e.g., Sara Lee Corp. owning the
Hillshire Farms brand). Flowever, other
brands {Corn Kimg, Farmland, and Oscar
Mevery had discounts of 30.0%1b. or mote
relative to store brands. Apparently, thesc
brands were targeting move price-conscious
consumers. Several store brands for hams
were gtatistically sipnificant, suggesting that,
relative to warchouses, other types of stores
charged higher prices for hams,

Canclusions

Retail meat product prices vary substantially
across product charmaeteristics. Firm and in-
dustey efforts to develop pew differentisted
products are being made to atiract new
congumers and enhance priees. This atudy
was undertaken to determine factors nifectng
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retail beef and pork price differentials and to
particularly determine values of brands on
meat products,

Several important observations developed
from this research. First, meai items on sale
are sold at significant discounts to nonsale
items; with a few noted exceptions, sale prices
are indeed typically lower than general meat
prices, all else comstant. Second, price per
pound wvaries by product packape weight,
These two results provide additional motiva-
tion for why the USDIA nesds to collect retail
scanner data to better approximate retail meat
values, That is, if the volume of meat on
special is greater than the volume of meat not
on special and if meat priees vary by package
size, then these faclors need to be accounted
for when estimating retail meat prices. Second,
gpecinlty storea typically do not parner higher
priced {than supsmmarketigrocery stores, where-
as, warehouse and supercenter storves often sell
meat at premium prices relative to supermiar-
ket/grocety stores.

The current analysis of branded beef and
pork products and, to & preater degree, the
difference between national, store, and private
brands provide interesting implications for the
meat industry and future reagarch. The level of
brand premiums differed across beef and pork
cuts. Private-label brands only garner eco-
nomically significant premiums for specific
labels and cuts. A farmer-owned brand,
Farmland, tended not to have a brand pre-
mium associated with it, except for pork steale,
Some brands clearly conumand a coosiderahle
brand premium, whereas others appear to be
tarpeting price-setsitive consumers by selling
lower priced products,

The Angus beef brand premium value
varies across beef cut, with steak having the
largest premium. Ground beef does not have
a brand premivm, The brand premium for an
Angus steak relative to store brand 15 from
$0.76 to §1.26/lb. across steak product quality,
which is roughly one half the premium
enasumers indicated they are willing to pay
it nonhypothetical experiments for Certified
Angus Beef relative to pgeneric steak (Feld-
kamp, Schroeder, and Lusk}) Thua, a brand
name like Certified Angus Beef that can attain

nialional prominence might gamer even great-
er premiums than the broader Angua type
brand category analyzed here.
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