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Meat Managers' Expectations Regarding Marketing of
Irradiated Red Meats

Joe Gaynor, Kim Jensen, and Edward Jaenicke

The objective of this study is to assess meat managers' expectations about impact of the recent regulatory approval of
irradiated raw meat and meat products on marketing decisions and plans by supermarkets and grocery meat retailers.
Forty managers of meat departments were interviewed in person to obtain the information for the study. While many of
the meat managers believed that irradiation would help increase shelf life and reduce spoilage, they were less optimistic
about consumers being willing to pay a higher price for the irradiated product than the non-irradiated product.

The USDA recently approved use of ionizing ra-
diation for refrigerated or uncooked red meats to
reduce levels of foodborne pathogens, particularly
Escherichia coli 0157:H7. Irradiation techniques
have the capability to reduce harmful bacteria, para-
sites, and viruses such as Campylabacter,
Clostridium botulinum, Cycolospora, Escherichia
coli 0157:H7, Hepatitis A, Salmonella, Staphylo-
coccus aureus, Listeria monocytogenes, and Toxo-
plasma gondi (Thomas and Stauber 1997). Besides
reducing the levels of foodborne pathogens, irra-
diation can also reduce spoilage and extend the shelf
life of perishable food products.

Although a large share of meat-especially
ground beef-is sold through the food-service sec-
tor, perceptions by the supermarket and grocery
retailing industry are of particular interest because
the industry will likely be strongly influenced by
the Food Safety and Inspection Service (FSIS) la-
beling requirements. The industry has expressed
concerns that consumers may view the labeling (the
phrase "treated with irradiation" or "treated by ir-
radiation" and the "radura" symbol) as a "warn-
ing" rather than an "informational" notice (Gay
2001).

Additional product costs resulting from irra-
diation, coupled with perceived consumer concerns,
have likely led to cautious industry adoption of ir-
radiation of red meats. While a number of studies
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have examined consumers' perceptions regarding
irradiated foods, studies of industry perceptions are
lacking. The purpose of this study is to assess meat
managers' expectations about the impact of recent
regulatory approval of irradiated raw meat and meat
products on marketing decisions and plans by su-
permarkets and grocery meat retailers.

Because many of the new USDA rules and re-
quirements for irradiated meat products address
consumers' information needs, supermarket and
grocery retailers will likely have a key role in edu-
cating consumers about irradiated meat products
and the meaning of the radura symbol. Labels on
packages of meat and poultry products irradiated
in their entirety must bear the radura symbol (Fig-
ure 1). Unless the word "irradiated" is part of the
product name, labels also must bear a statement
such as "treated with radiation." The logo must be
Used in conjunction with the required statement.
Any label bearing the symbol or any wording of
explanation of the logo must be approved by FSIS
(Derfler 2000). For products irradiated in their en-
tirety but not sold in packages (such as products in
the meat case, for example), the required logo must
be displayed to the purchaser with a clearly view-
able label, counter sign, card, or other appropriate

Figure 1. Radura Symbol.
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device bearing the information that the product has
been treated with radiation. The inclusion of an ir-
radiated-meat-product ingredient in any multi-in-
gredient meat or poultry product must be reflected
in the ingredient statement on the finished-product
labeling. Optional labeling statements about the pur-
pose for radiation processing may be included on
the product label in addition to the stated require-
ments provided that such statements are not false
or misleading. Statements indicating a specific re-
duction in microbial pathogens must be substanti-
ated by proper documentation (Derfler 2000).

At the time of this study, industry adoption of
irradiated red meat was far from widespread. Wal-
Mart, Iowa Beef Processors, Colorado Boxed Beef,
Excel, and Cargill are among companies either ir-
radiating meat, planning to irradiate meat, testing
products, or conducting test markets for irradiated
meats (Epstein 2001). Estimated costs of irradiat-
ing red meats have ranged from one-half to six cents
depending on the size of the irradiation facility
(Kaye and Turman 1999; Bogart and Tolstun 1999;
Engeljohn 1999). These costs may drop due to scale
economies, however, if irradiated products become
more widely accepted (Andress, Delaplane, and
Schuler 2000). Along with uncertainty about con-
sumer reaction, these additional costs have been
cited as potential limitations to the market for irra-
diated products (Frenzen et al. 2000; Lutter 1999).

Several studies have addressed consumers' at-
titudes toward irradiated foods (Bailey 1996; Bruhn
1995; Fox et al. 1996; Fox et al. 1998; Frenzen et
al. 2000; Hashim, Resurreccion, and McWatters
1995; Henson 1995; Resurreccion, et al. 1995;
Sapp, Harrod, and Zhoa 1995). The ranges of pro-
jected consumer rejection vary greatly from about
10 percent up to 53 percent. Findings from one study
have shown, however, that perceptions are influ-
enced by information regarding irradiation provided
to consumers, with educational slide shows or post-
ers having a positive effect (Hashim, Resurreccion,
and McWatters 1995). A study conducted by the
USDA and other agencies suggests that about 47
percent of consumers would be willing to purchase
irradiated ground beef (Frenzen et al. 2000). How-
ever, only about 23 percent would be willing to pay
a premium for irradiated meat or poultry products.
Findings from the study also showed that a large
portion of consumers had never heard of irradia-
tion and felt they had insufficient information about

risks and/or benefits. Some food retailers have in-
troduced irradiated ground beef only to withdraw
it due to lack of consumer interest (Herzog and
Daykin 2000). Hinson, Harrison, and Andrews
(1998) found that consumers familiar with irradia-
tion were significantly more likely to buy and pay
more for irradiated products than were those who
had never heard of irradiation. The findings from
these studies suggest that consumer education could
be key to acceptance of irradiated meat products.

Study Objectives

The objective of this study is to assess meat man-
agers' expectations about the impact of the recent
regulatory approval of irradiated raw meat and meat
products on marketing decisions and plans by su-
permarkets and grocery meat retailers. Specific
goals of the study are to ascertain:

* when and if meat managers believe irradiated
red meat products will be sold by their stores,

* what percentage of their stores' red-meat sales
they project as irradiated after five years,

* what irradiated meat products the managers' be-
lieve might be marketed first,

* whether they believe an irradiated meat prod-
uct will likely be sold as a branded product at a
higher price or an unbranded product at a price
comparable to the non-irradiated product, and

* expectations of managers regarding potential
costs and benefits from selling irradiated red-
meat products.

Differences in expectations about selling irradiated
red meats and marketing plans are examined across
type of retailer, including independent, regional
chain, or national chain. Differences in expectations
of pricing/branding strategies and of potential costs
and benefits from selling irradiated red meat prod-
ucts are examined across type of retailer, educa-
tion level of the meat manager, and experience level
in the food retail industry.

Data and Methodology

In the summer of 2001, 40 Knoxville, Tennessee-
area grocery retailers were surveyed about market-
ing decisions for irradiated raw meat and meat prod-
ucts. The survey was aimed at managers of meat
departments in area grocery stores and supermar-
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kets. The meat-department managers were inter-
viewed in person. Respondents were assured their
participation was voluntary and that individual re-
sponses would be kept confidential. The managers
were employed by several types of retailers, includ-
ing national chains (47.5 percent), regional chains
(20.0 percent), and local independent stores (32.5
percent).

The survey was composed of three parts and
took twenty to twenty-five minutes to complete. The
first section of the survey addressed existing and
expected marketing plans for irradiated meat, and
included questions about when or if irradiated red-
meat products would be adopted in grocery retail
stores, at what level the marketing decision would
be made, and how the irradiated products might be
merchandised. This section also contained questions
about whether or not information about irradiation
had been provided to the meat managers by their
employers. The second part of the survey contained
questions about meat managers' views regarding
the potential costs and benefits of irradiation. The
third section of the survey included questions about
store and manager characteristics. This section in-
cluded the type of retailer (national, regional, or
independent), years of experience of the meat man-
ager, and level of education of the meat manager.

The results are summarized with means and
percentages. Throughout this document, "N" rep-
resents the number of responses to a particular ques-
tion. Multiple means comparison tests are con-
ducted using an F-statistic to test for overall differ-
ences in means from a Generalized Linear Model
(GLM). When differences among the means across
the variable (for example, differences in projected
mean share of irradiated meats across retailer type)
are found, t-tests are then conducted to compare
means. The calculated F, from the GLM, is

F=Model Mean Square/Error Mean Square

and is compared with the table value for the 95%-
confidence interval (a=.05) for k-1 and n-k-1 de-
grees of freedom. To control for experiment error,
individual means are only compared when the over-
all F-statistic indicates differences among the
means. When two means are compared, the t-test is
calculated as

I; - y2 I 1S2l / 18+ / ).

When there are more than three means to be com-
pared, the Bonferroni inequality is used to control
the comparison error rate. Bonferroni t-tests are
calculated as

yi - y I sF1/ n, + 1 / ni > t(8;v)
where E = a/(k(k-1)/2) for comparison of k means
(Miller 1981).

A chi-square statistic is used to test for asso-
ciation between row and column variables in a fre-
quency table (i.e., type of irradiated meat product
to be sold first and type of retailer). The Pearson
chi-square statistic is calculated and compared with
the table value with (number of rows-1)(number
of columns-1) degrees of freedom at a=.05:

Q - (n,, - m) 2 • n

where m,.= row total*column total/n and n = the
cell frequency in the ith row andjm column (Fienberg
1977).

Results

Existing and Expected Marketing Plans for
Irradiated Meat

None of the responding meat managers said that
irradiated meat products (red meat, poultry, or pork)
were currently being sold in their stores (N=40).
Most (97.5 percent) also stated that they did not
believe any other stores within their company or
any area stores run by other companies were cur-
rently selling irradiated meat products. Ninety-five
percent said their companies had not provided in-
formation to their stores on the subject of irradi-
ated meats. Table 1 summarizes these responses.

As shown in Table 2, none of the responding
meat managers expected irradiated meat products
to be carried by their stores in the next six months,
and only a small percentage expected them to be
carried in the next year. Most expected them to be
carried in three years or more. Twenty-five percent
did not believe their stores would ever carry irradi-
ated meat products. While 50 percent of regional
chain retailers believed their store would never carry
irradiated meat products, only 7.7 percent of inde-
pendents believed their stores would never carry
the products. Due to some categories containing no

Gao'nor, Jensen, andJaenicke
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Table 1. Current Sales of Irradiated Meat Products (Red Meat, Poultry, or Pork) (%).

Question Yes No Don't Know

Does your store currently sell any irradiated meat products 0.0 100.0 0.0
-red meat, poultry, or pork?

Does any other store within your company currently sell 0.0 97.5 2.5
irradiated meat products-red meat, poultry, or pork?

Does any area store run by other companies currently sell 0.0 97.5 2.5
any irradiated meat products?

Has your company provided any information to its stores 5.00 95.00 0.0
on the subject of irradiated red meats?

Table 2. Expectations Regarding When Store Will Carry an Irradiated Meat Product, by Retailer
Type (%).

Time Frame

In the next six months
In the next year
In the next three years
More than three years from now
Never

Overall
(N=40)

0.0
2.5

35.00
37.50
25.00

Independents
(N=13)

0.0
0.0

38.46
53.85
7.69

Table 3. Projected Percent of Red Meat Sales That Will be Irradiated in 5 Years, by Retailer Type.

Overall Independents Regional National
Statistic (N=23) (N=8) (N=4) (N=11)

Mean projected percent of red meat
sales that will be irradiated in 5 years 26.52 25.00 28.75 26.82

F-Statistic .03

Table 4. Irradiated Red Meat Product Likely to Be Sold First, by Retailer Type (%).

Irradiated Red-Meat Product Likely Overall Independents -Regional National
to be Sold First (N=23) (N=8) (N=4) (N=11)

72.73
27.27

Regional
(N=8)

0.0
0.0

37.50
12.50
50.00

National
(N=19)

0.0
5.26

31.58
36.84
26.32

Ground beef 82.61 100.0 75.00
Other 17.39 0.0 25.00

I"- ~I - I--

- -I -· _- - -- -I I -· 9 1 - -- -- -- -

'' -~- - '' I' " -- "
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responses, a chi-square test of association was not
conducted for the data in Table 2.

When asked if someone within their store
would be responsible for making decisions about
buying and selling irradiated read meat or other ir-
radiated meat products, 27.50 percent stated some-
one would, while 72.50 stated that someone out-
side their store would make the decisions. When
asked whom the meat managers expected would
make decisions about buying and selling irradiated
meats, the most common responses were the presi-
dent, vice president, owner, district manager, or
meat director.

As indicated in Table 2, about 25 percent indi-
cated that their stores would never sell irradiated
meats. Among those indicating they would sell ir-
radiated meats at some time, the projected percent-
age of the store's meat sales after five years that
would be irradiated was 26.52 percent (Table 3).
As indicated by the F-statistic, no significant dif-
ferences were found in the projected percents across
type of retailer.

Of those managers indicating their stores would
sell irradiated red meats at some point in the fu-
ture, 82.61 percent predicted they would sell irra-
diated ground beef first, while 17.39 percent would
sell irradiated steaks, roast, or other products first
(Table 4). All the meat managers in independent
stores stated their stores would most likely sell ir-
radiated ground beef first, while 75 percent of the
managers at regional stores and 72.73 at national
stores stated they would sell irradiated ground beef
first. All stated that their stores would provide ex-
tra product information if irradiated ground meat
was sold.

A majority of managers (69.57 percent) said
they believed that irradiated ground beef would be
sold as an unbranded product at a price comparable
to regular ground beef, while only 30.43 percent
said they believed the store would sell irradiated
ground beef as a branded product at a significantly
higher price than regular ground beef (Table 5).
While 75 percent of the managers at the indepen-
dent retailers said their stores would likely sell ir-

Table 5. Branding and Pricing Strategies for Irradiated Ground Beef, by Retailer Type (%).

Overall Independents Regional National
Branding and Pricing Strategy (N=23) (N=8) (N=4) (N=l11)

Branded and at a higher price than regular 30.43 25.00 0.00 45.45
ground beef

Not branded and at a price comparable to 69.57 75.00 100.00 54.55
regular ground beef

Table 6. Branding and Pricing Strategies for Irradiated Ground Beef, by Education and Experience
Level (%).

Education Level Experience Level

Some College 15 Years Less Than
or Greater No College or More 15 Years

Branding and Pricing Strategy (N=8) (N=15) (N=13) (N=10)

Branded and at a higher price than regular 12.50 40.00 46.15 10.00
ground beef

Not branded and at a price comparable to 87.50 60.00 53.85 90.00
regular ground beef

Chi-square test 1.8636 3.4895*

* Significant association at the 95-percent-confidence level.

Gaynnor, Jensen, and Jaenicke
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radiated ground beef as an unbranded product, all
the managers at regional stores indicated irradiated
ground beef would be sold as an unbranded prod-
uct. Nearly 55 percent of the managers at national
chains said irradiated ground beef would be sold as
an unbranded product.

The perceptions of the meat managers regard-
ing branding and pricing strategies for irradiated
ground beef across education and experience lev-
els are summarized in Table 6. While no differences
in perceptions about strategies were found across
education level, differences were found across ex-
perience level. The meat managers with less than
15 years of experience in food retailing were much
more likely than were more experienced meat man-
agers to believe that irradiated ground beef would
be sold as an unbranded product at a price compa-
rable to non-irradiated ground beef.

Meat Managers' Expectations of and Opinions
About the Benefits and Costs of Irradiation

The mean ratings of managers' expectations of and
opinions about irradiation of red meat are presented
in Table 7. Managers agreed with the statement that

Journal of Food Distribution Research 34(2)

they expected the irradiation process to substan-
tially increase the shelf life of irradiated red-meat
products and reduce spoilage. The second-most
agreed with statement was that their stores would
have to pay a higher price from meat-packing com-
panies for irradiated meat products than for similar
non-irradiated meat products.

Managers disagreed most with the statement
that customers in their stores would be willing to
pay a much higher price for an irradiated red-meat
product. The managers had statistically equivalent
opinions about the effects of irradiation on shelf
life and having to pay a higher price for irradiated
products. Fewer were in agreement with the state-
ments about potential cost or time savings or prof-
itability that might result from irradiation of red-
meat products.

The mean ratings of managers' expectations of
and opinions about irradiation of red meat across
type of retailer are presented in Table 8. The F-sta-
tistics did not reveal any significant differences in
opinions across type of retailer.

The mean ratings of managers' expectations of
and opinions about irradiation of red meat across
type of retailer across education and experience

Table 7. Managers' Expectations of and Opinions About Irradiation of Red Meats.

Expectations of and Opinions about Irradiation of Red Meats Mean Opinion Rating
(l=strongly disagree,..,

5=strongly agree)
(N=40)

I expect the irradiation process to substantially increase the shelf life of irradiated
red-meat products and reduce "spoilage."

I expect my store will have to pay a higher price from meat-packing companies for
irradiated meat products than for similar non-irradiated meat products.

I expect substantial cost savings due to the increased shelf life of irradiated red-meat
products.

I would rate the potential benefits to food retailers' profitability from carrying
irradiated meat products as extremely high.

I expect that offering an irradiated red-meat product will result in substantial time
savings in the meat department.

Customers in my store would be willing to pay a much higher price for an
irradiated red-meat product compared to the non-irradiated version.

3.85a

3.73,b

3.35b,c

3.32b,c

3.18c

1.73

Note: Means with like letters beside them indicate no significant difference at the 95-percent-confidence level.

--
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levels are displayed in Table 9. As indicated by a
significant t-statistic, the managers with at least
some college or higher education levels did not
agree as strongly with the statement that their stores
will have to pay a higher price from meat-packing
companies for irradiated meat products than did the
managers with a high school degree or less in edu-
cation. However, managers with a college educa-
tion or higher felt more positively about the poten-
tial profitability from carrying irradiated meat prod-
ucts than did those meat managers with a high
school degree or less in education. No significant
differences in opinions about effects of irradiation
on shelf life, potential cost savings, time savings,
or beliefs about consumers' willingness to pay were
found across education level. Also, as shown in
Table 9, no differences in expectations of or opin-
ions about irradiation of red meats were found
across experience level in the food retailing indus-
try.

Conclusions

The results from this study suggest that most meat
managers in the Knoxville area believe that their
retail chains will not sell irradiated red meats within
the next year. The meat managers also predict that
irradiated meats will constitute just over a quarter
of red-meat sales five years forward. These views
about current and future marketing plans for irra-
diated meats did not appear to be influenced by
whether the meat manager worked for an indepen-
dent grocery store or for a regional or national chain.
Irradiated ground beef appears to be the product
that most of the meat managers believed would be
sold by their stores first. Interestingly, more-expe-
rienced meat managers felt that the irradiated
ground beef would be sold as a branded product at
a higher price than non-irradiated ground beef (as,
for example, with some organic or lean meats),
while less-experienced meat managers believed it

Table 8. Managers' Expectations of and Opinions About Irradiation of Red Meats, by Retailer Type.

Independent Regional National
(N=13) (N=8) (N=19) F-Statistic

Expectations of and Opinions about Mean Opinion Rating
Irradiation of Red Meats (l=Strongly Disagree, .., 5=Strongly Agree)

I expect the irradiation process to substantially 3.46 4.13 4.00 2.12
increase the shelf life of irradiated red-meat
products and reduce "spoilage."

I expect my store will have to pay a higher price 3.38 3.75 3.95 .60
from meat-packing companies for irradiated
meat products than for similar non-irradiated
meat products.

I expect substantial cost savings due to the 3.23 3.63 3.32 .34
increased shelf life of irradiated red-meat products.

I would rate the potential benefits to food 3.62 3.75 3.11 .80
retailers' profitability from carrying irradiated
meat products as extremely high.

I expect that offering an irradiated red-meat 3.23 3.75 2.89 1.05
product will result in substantial time-savings in
the meat department.

Customers in my store would be willing to pay 1.46 1.88 1.84 .72
a much higher price for an irradiated red-meat
product compared to the non-irradiated version.

Gaynor ,Jen7Sen, andJaenicke
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would be sold as an unbranded product at a price
comparable to the non-irradiated ground beef.
While many of the meat managers believed that ir-
radiation would increase shelf life and reduce spoil-
age, they were less optimistic about consumers be-
ing willing to pay a higher price for the irradiated
product than for the non-irradiated product. How-
ever, meat managers' expectations appeared to de-
pend on their education level. For instance, more-
educated meat managers did not believe that their
store would have to pay a higher price from meat
packing companies for irradiated meat products.
Also, meat managers with higher education levels

Journal of Food Distribution Research 34(2)

expected that the potential benefits to food retail-
ers' profitability from carrying irradiated meat prod-
ucts would be higher than did less-educated meat
managers.
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