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Abstract

A mail survey of managers of businesses that produce
and sell food found that most respondents think that food
safety regulations are neither too lenient nor too strict.  By
far the largest predictor of attitude towards regulation is the
respondent’s own belief about the safety of food — those who
are more convinced that food is safe are more opposed to reg-
ulation.  Other smaller effects are, 1) the more the firm’s
workers are perceived to be trained in safety; and 2) the more
the respondent perceives customers to be concerned about
safety, the less opposed they are to regulations.  Moreover, 3)
Producers and processors were more opposed to regulation
than were those who sell the final product;  4) Those who re-
sponded after September 11, 2001 were less opposed to reg-
ulation than those who responded beforehand.  

Keywords: food regulations, food safety, food industry
opinions

Introduction

Food safety regulation in its current form has been part
of the US landscape for nearly a century. In 1906, the Pure
Food and Drug Law was passed (Young 1989), and in 1909
Chicago became the first city to pass compulsory milk pas-
teurization laws (Larsen and White 1913).  Both of these
events were triggered by concerns with unsafe food products;
concerns which have persisted throughout the years as the
food industry and consumers are faced with food scares on a
regular basis. The use of Alar in apples was banned over con-
cerns it might be carcinogenic (Ten Eyck 2000), and govern-
mental moratoriums have been placed on the irradiation of
food as it may have unintended consequences for the food

supply (Diehl 1995). Outbreaks of E. coli O157:H7, salmo-
nella, listeria, camplyobacter, and many other food borne
pathogenic bacteria and viruses continue to plague the food
system.  Moreover, many states are undergoing changes in
their food laws, and some industries (such as seafood and
juice processors) are expected to implement a new inspection
system known as Hazard Analysis and Critical Control Points
(HACCP) (McSwane et al. 2000).

These regulations are often precipitated by public con-
cerns about food safety.  In recent years, events such as the
outbreak of hoof and mouth disease in Europe, the increased
use of biotechnology to alter food crops, and the increased
concern about possible bio-terrorism following the attacks of
September 11, 2001 have led to greater consumer concern
with the food supply.  These events, as well as others, have
been the foundation for a number of studies of public atti-
tudes and concerns regarding food safety (e.g., Bruhn and
Schultz 1999; Gaskell and Bauer 2001; Unkelsday et al.
1998).  Some studies have examined the role that trust plays
in such attitudes (see e.g., Frewer et al. 1996; Frewer et al.
2003b) and the distinction between attitudes of the public and
of experts (Frewer et al. 2003a).  In short, most of these stud-
ies find that consumers are concerned with the safety of the
food supply, though they are not always willing or able to act
on those fears.

Concerns about food safety are consequences of social
processes that affect many kinds of risk.  According to Gid-
dens (1990), the increasing globalization of modern societies
makes it necessary for people to interact with others whom
they have never met and whose identities are often unknown.
This is especially relevant to our topic in that not only those
who eat the food, but even those who sell it often have little
to no contact with those who have produced it.  Moreover,
modern technology has created new risks that can be easily
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spread across national borders.  In a similar vein, Beck
(1992) discusses the importance of risk in contemporary so-
cieties and underscores the role of trust in dealing with such
risks.  The fact that sellers and producers are so often distant
from each other requires other mechanisms to substitute for
the trust that is possible when people are interacting on a per-
sonal level.

Regulations and Compliance

Thus, in contemporary societies, it is necessary to estab-
lish formal policies to manage these risks.  One common
strategy is direct regulation, which is usually designed to re-
duce risk to an acceptable level by either performance or
process criteria (see Dietz et al. 2002a, 335).  

While understanding public attitudes provides some help
in understanding the prospects for regulation, one must re-
member that regulations disproportionately affect businesses
in the industry being regulated.  The institutions responsible
for safety, however, must be seen as legitimate by those they
are regulating — (see Habermas 1973). This is because many
businesses have sufficient resources to mount effective oppo-
sition to policies that they find threatening. In addition, regu-
latory agencies often do not have enough resources to be con-
stantly monitoring compliance (e.g., Dickinson 2000; Food
Processing 2002).  This suggests that, much of the time, busi-
nesses comply with safety regulations to the extent that they
see them as legitimate.  Hence, to understand the prospects
for compliance, it is important to understand the attitudes of
people who run businesses that prepare food for public con-
sumption.  

The dominant attitude of American business has histori-
cally been quite negative toward government regulation (see
e.g., Vogel 1978). Regulation typically imposes costs on busi-
nesses, such as changing production procedures to meet new
regulatory demands.  There is also the cost of more paper-
work, record keeping and inspections, in order to certify that
businesses have been following the prescribed procedure.
This often includes more inspections by health officials.
These are additional burdens on industry as they take time
and add stress to production, processing, and retailing.

Others (see e.g., Domhoff 1983; Dye 1995), however,
have argued that the attitude of business towards regulation is
more divided and more complex than one might think from
examining the position of groups such as the Chamber of
Commerce.  For one thing, at times, some moderate business
leaders have seen government regulation as useful for creat-
ing social stability.  Second, McConnell (1966) argues that
business interests often “capture” the agencies that are sup-
posed to regulate them, thereby guaranteeing that regulations
do not impose burdens that they consider excessive.

In addition, there are several advantages that some busi-
nesses may see in regulation.  To the extent that consumers
are concerned about the safety of a product, they may be re-
luctant to buy it.  To the extent that regulations assuage such
concerns, they can be good for business.  Moreover, those
businesses that incur extra costs to insure that their products
are safe, have an additional interest in regulations.  Regula-
tions prevent any competitors who might ignore safety from
obtaining lower costs through cutting corners and offering a
less safe product.  Finally, if a business has a safety problem,
having followed the regulations may provide protection from
both legal liability and a bad public image (e.g., Robeck
1996).

While research has examined some aspects of the atti-
tudes of business towards regulation, we are aware of no prior
research on the attitudes of the food industry towards regula-
tion.  Given the amount of resources invested in the safety of
the food supply at the industry and retail level, it is important
to understand the perceptions of those people who make
management decisions in this industry.  As indicated above,
even when regulations do exist, those who are opposed to
them can often find ways around the rules.

Currently, all businesses that produce or sell food and
food products are supposedly inspected at least once a year
(some however, are inspected on a daily basis), so these indi-
viduals should be familiar with the development, implemen-
tation, and enforcement of regulations.  It is an open and im-
portant question as to whether or not they see these regula-
tions as necessary.

Objectives

In this article, we have three objectives: 1) to learn the
distribution of attitudes toward safety regulation among busi-
nesses in the food industry; 2) to learn what characteristics of
the business and of the individual respondent influence these
attitudes; and 3) to learn the effects of the September 11th
terrorist attacks on these attitudes.

Attitudes vary greatly in how strong they are (see e.g.,
Converse 1970).  Strong attitudes are especially important to
understand as they have greater resistance to change and
greater impact on behavior (see e.g., Krosnik and Petty
1995).  However, when something substantially affects peo-
ple, their attitudes toward it are likely to be strong (see e.g.,
Crano 1995).  As mentioned, managers of these businesses
must comply with regulations and deal with inspections.
Therefore we assume that their attitudes towards them are
likely to be strong.
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Hypotheses

We now propose to test a number of hypotheses about
determinants of the attitudes of managers towards regulation.
These hypotheses reflect four kinds of variables a) other 
relevant attitudes and beliefs of the managers; b) structural
characteristics of the business; c) socio-demographic charac-
teristics of the managers; and d) effects of the attacks of 
September 11, 2001.  While all of them have some plausible
justifications, none have been tested.

There are at least three attitudes and beliefs of business
people that might be relevant to their attitudes toward safety
regulations.  One is their belief about whether public health
and safety requires such regulation.  We predict that:

H1 Those who see the food industry as more safe are
less likely to think that regulation is necessary to
protect public health and therefore more likely to
oppose it.

A second belief stems from market considerations.
Businesses have an interest in satisfying whatever safety con-
cerns their customers may have.  The more they perceive such
concern on the part of customers, the more they should be
concerned about making their own food both safe and per-
ceived to be so.  Since regulation can help convince the pub-
lic that their food is safe, this suggests a second hypothesis:

H2 The more managers in the food industry perceive
concern about safety on the part of customers, the
more we expect them to favor safety regulations.

It is often said that risk perceptions can be quite inaccu-
rate.  This is true not only of perceptions by the public but
also of those by people in business, government, and scien-
tific experts (see Clark and Short 1993, 383-384). Our hy-
potheses make no assumption that these risk perceptions are
accurate.

Third, the political climate of different parts of the coun-
try varies.  Some states (especially in the Northeast) elect
politicians who are more supportive of the Democratic Party
and of regulating business. In other states (especially in the
South and some mountain states) voters tend to elect politi-
cians who strongly oppose regulation (see reports of the
League of Conservation Voters).

There is evidence suggesting that business people in
states that are more supportive of regulation are themselves
more accepting of regulation. According to Dye (1995),
members of the elite from the Northeast and Midwest are
more tolerant of government action regulating business and
than are those from the Sunbelt.  Therefore,

H3 Businesses from the more anti-regulation states will
be most opposed to regulation.  Businesses from the
more pro-regulation states will be most supportive.

We now consider the role of structural characteristics of
the food industry.  One characteristic that may be relevant is
size.  At least part of the cost of complying with regulations
is a fixed cost of creating policies and procedures.  Such costs
are relatively independent of the number of employees in the
firm and the amount of its revenues.  Hence, larger business-
es may be better able to absorb the costs of regulation than
smaller business.  Therefore,

H4 Larger businesses should be less opposed to regula-
tion than smaller ones.

A second such characteristic is the business’s function in
the industry.  The major food safety problems are those re-
sulting from producing and processing food (as compared to
grocery stores that simply stock food produced and processed
by others.)  Therefore, regulations and their costs fall most
heavily on those who produce and process. This leads us to
our fifth hypothesis:

H5 Businesses that produce or process food should be
more opposed to regulation than other businesses.

A third such characteristic is whether the business is a
retail business, selling directly to the general public, or
whether its customers are other food businesses.  When a
business is selling food to other businesses, its customers
have more knowledge of food safety and more of a financial
stake in it than do the customers of a retail establishment.
Thus, non-retail businesses may feel that their customers are
more concerned with safety than are the customers of retail
businesses.  Hence,

H6 Non-retail businesses should be more favorable to
regulation than others, especially when they per-
ceive this to be a concern of their customers.

A fourth characteristic of the business is how much time
and money it invests in food safety.  We predict that:

H7a) A larger food safety budget should lead to more
support for safety regulations.

H7b) A workforce that is more committed to safety
should lead to more support for safety regulations.

We have two reasons for the above hypotheses.  First,
those businesses that invest larger amounts in food safety are
likely to care more about this topic, which should lead to
greater support for regulation.  Second, those that spend more
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on safety programs may believe that regulation will deprive
their less safety-conscious competitors of the cost advantage
that would come from spending less on safety. 

Next we consider the effects of the terrorist attacks of
September 11, 2001.  These attacks raised concern about all
kinds of terrorism, including bio-terrorism aimed at Ameri-
ca’s food supply.  Hence we predict that:

H8 After September 11, 2001, there should be greater
concern about the safety of the food supply and
therefore more support for regulation.

We also consider the education and sex of the respon-
dent.  Better educated people are more likely to engage in
health enhancing behaviors (see e.g., Ross and Wu 1995),
suggesting that they have a greater understanding of the rela-
tionship between controllable behaviors and health.  More-
over, those with better education (see e.g., Jones and Dunlap
1992) and women (see e.g., Bord and O’Connor 1997) are
more likely to worry about the environment and its associat-
ed risks to health than are others.  This suggests that such
people might be more likely to favor food safety regulations
(but see Jussaume and Higgins 1998, for evidence that atti-
tudes towards food safety are distinct from many environ-
mental concerns).  However, there is also evidence that
women are more worried than men about food safety (see
Burger 1998; Herrmann et al. 1998). 

Causal Model

We propose a causal model that incorporates our hy-
potheses. These hypotheses clearly indicate that the last vari-
able in the causal ordering is attitude towards regulation.  We
must now decide on the ordering of the others.  We regard all
of the following as exogenous (not caused by any variables
within the model):

1) both of the socio-demographics (gender and educa-
tion),

2) the timing of the survey,
3) the state in which the business was located, and 
4) these structural characteristics of the business:

(a) the size of the workforce,
(b) whether or not the business is a producer or

processor of food, and 
(c) whether or not the business is a retail establish-

ment. 

As shown in Figure 1, we see the intervening variables
as having the following causal order: First, is the degree to
which the respondent sees customers as wanting assurance of
safety.  Next, are two variables that measure the business’s

commitment to safety: a) the safety budget per worker; and
the responses about: b) the safety knowledge/ commitment of
the workforce.  Next, we assume that all of the prior variables
affect the respondent’s perception of how safe the food is.  Fi-
nally, is attitude toward regulation.

We also assume correlated errors of prediction among
those variables at the same point in the causal sequence.  This
is because we believe that these variables have a causal influ-
ence on each other.

We chose to err on the side of a causal model in which
we include all paths of interest, rather than the most parsi-
monious model possible.  Therefore, we assumed a causal
path from each theoretical variable to each variable subse-
quent in the causal path, with the following exceptions, in
which the path seemed especially implausible.

a) From ideology we only include a path to one other
variable — attitude towards regulation.  

b) From Retail, we omit paths to beliefs about the safe-
ty of the food supply. 
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Figure 1. Causal model relating the theoretical variables to each other. (The rela-
tionships between the latent theoretical variables and their observed indicators are
shown in Table 2.)  To reduce clutter, the picture has been simplified as follows.
1) Those variables that have the same causes and same effects are in the same rec-
tangle.  2) Each of these variables is assumed to have a causal arrow to each of the
variables that causally come after it (except for State’s ideology and Retail which
have their own boxes).  3) The correlations among the exogenous variables have
been omitted.  4) The endogenous variables in the same rectangle are assumed to
have correlated errors of prediction and these are also omitted.
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Methods 

Sampling, Response Rate, and Characteristics of the
Sample

The data collection was done in three phases.  The pop-
ulation for the first two phases consisted of managers of
firms in Michigan who provide any food related products
(i.e., anything that people eat or drink).  Using licensing data
obtained from the Michigan Department of Agriculture, we
obtained two lists:

1) a list of 18,329 restaurants,
2) a list of 37,516 other food businesses (this list in-

cludes producers, processors, wholesalers and retail-
ers).

We randomly selected 1,000 firms from each list, for a total
of 2,000 firms. 

The manager of each firm selected was sent a mail sur-
vey during the Fall of 2000.  The survey was accompanied by
a cover letter, which explained the study and offered respon-
dents the chance to win $100 if they returned a completed
survey.  A total of 144 surveys were returned from both sam-
ples, providing us with a response rate of 7.2%.

To increase the response rate, a second mailing was done
in January/February of 2001.  This new mailing sent out sur-
veys to two kinds of firms:

a) to those who had not previously responded, and 
b) to some new firms who replaced those whose surveys

had come back as either undeliverable or not applica-
ble (business was not providing any food related
products).

An additional 158 surveys were completed and returned, in-
creasing the total number of completed surveys to 302.  Thus,
our return rate was 15.1%.  In our data analysis, we combined
the first two waves and compared them with the third, (post-
September 11th) wave.

The third wave involved sending the same survey and
cover letter (explaining the study and offering a $100 lottery)
to food establishments in the District of Columbia and the
other 49 states (excluding Michigan) in the fall of 2001, after
the terrorist attacks on September 11th.  

We created a sample of 50 food establishments in each
of these 50 areas.  For each area, this consisted of a sample
of 25 restaurants and 25 other food businesses.  The restau-
rants were randomly chosen from each state based on Inter-
net Yellow Page search engines.  Our random sample of non-
restaurant food establishments from each area was taken
from the Thomas Food and Beverage Register4.  This source
catalogs over 49,000 food-related industries, including non-
food businesses such as linen cleaning for restaurants and

tent rentals for caterers.  Since we wanted to survey only
businesses that dealt directly with food (manufacturing, pro-
cessing, distributing, and/or retailing), any business that was
chosen that did not meet this criterion was considered non-
applicable and replaced with a business that dealt directly
with food/ingredients.

In this third wave, 216 completed surveys were returned,
for a response rate of 8.6% (216/2500).  If we exclude the 256
surveys returned as undeliverable or non-applicable, the re-
turn rate was 9.6% (216/2244).  A second mailing was not un-
dertaken due to time and financial constraints.

As compared to the population within this industry, our
sample over-represents manufacturers and other non-retail
establishments5, though the final survey results contain data
from 325 retail establishments and 189 non-retail establish-
ments (we were unable to categorize four respondents).  Be-
cause the sample may not be representative of the population,
we regard the quantitative results presented below as a useful
pioneering effort — rather than as precise estimates of popu-
lation parameters.

Measurement of Variables and their 
Univariate Distribution

Attitude towards Regulation was measured by two items.
One was: “Some people think that the government’s food
safety regulations are not necessary for safety and place an
excess burden on those who produce and sell food.  Others
think that the government is not doing enough to insure that
all food is safe.  What is your view?” Over 71% of respon-
dents felt that regulations were about right, {coded 2} while
15% felt they were excessive {coded 3}, and 14% felt they
were too loose {coded 1}.  For the other question and its re-
sponses, see Table 1.  Thus, we can see that most respondents
thought that the regulations were appropriate.

Beliefs about the safety of the food supply were mea-
sured by responses to the following Likert scaled variables,
each of which have a four-point response scale: (See Table 1
for the exact wording of questions and univariate descriptive
statistics.)  As can be seen, over 80% of respondents thought
the food supply to be safe while over 50% admitted some
worries about safety from terrorism or other problems.  In
Table 1, we also see that over 60% of respondents perceive
their customers to want assurances about safety.

Education of the Respondent was measured on a six-
point scale, ranging from not having graduated high school to
having a post-baccalaureate (graduate) degree.  We found that
50.4% did not graduate college, while 11.1% had a graduate
degree.  Moreover, 68.2% of respondents were male. 

Type of Business: 63.2% were retail businesses, which
were mostly restaurants, and the rest were grocery stores.
The other 36.8% were divided among processors (14.8%),
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producers (4.7%), wholesalers (9.9%), and others (7.4%).
For testing H5, processors and producers were combined.

Size of the business was measured by the number of full
time equivalent employees (the number of full time employ-
ees, plus half the number of part time employees).  This vari-
able had a median of 13.5 workers, a mean of 80, and a max-
imum of 7200.  Only 1.3% of the businesses had more than
1000 workers.

Safety budget was measured by adding the responses to
the following two questions: Approximately, how much do
you budget each year for 

a) investigating or testing the safety of food products or
processing techniques?  and 

b) other food safety concerns?

This variable was zero for 39.7 % of respondents, the medi-
an was $500, the 95th percentile was $100,000 and the max-
imum was $20 million.

Commitment of the Workforce to Safety was measured by
the responses to three items — each measured on a four-point
Likert scale.  As shown by Table 1, over 80% of respondents
saw their employees as committed to safety on all three ques-
tions.

We have no direct measurement of the ideology of the
business manager but use as a proxy the political culture of
the state in which the business is located.  This we measure
by the results of the 2000 Presidential Election.  For each
state, the sum of the percentages received by Bush, Buchanan
(Reform Party), and Browne (Libertarian) is the indicator of

the state’s sentiment against regulating business during the
years of the survey (1999 -2001).

The entire survey was six pages long (using 11 point
type).  Almost all variables of interest had missing data in
less than 4% of cases.  The only exceptions were the ques-
tions about size of the workforce (12% missing) and about
safety budgets (45% missing).

Results

Causal Modeling
We tested and estimated some predictive causal models,

via Structural Equation Modeling (SEM) using AMOS 5.
SEM is well suited for a multiple-equation model in which
some of the (latent) variables have multiple indicators (see
e.g., Bollen 1989).  Among the advantages are its ability to
remove spurious correlation (through correlated errors of pre-
diction) and its ability to correct for attenuation due to unre-
liability (see DeShon 1997).

SEM assumes multivariate normality, which is grossly
violated when variables are highly skewed.  Two of the raw
variables (a) Safety Budget per Worker; and (b) Number of
Workers had extremely high skews, exceeding 11.  Therefore,
we logarithmically transformed these variables. After trans-
formation, the higher of the two skews was 1.03.

Confirmatory Factor Analysis
We first tested our measurement model with a confirma-

tory factor analysis on all latent variables that have two or
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Table 1.  Univariate descriptive statistics.

% Agree + Mean Standard 
% Strongly Agree Response Dev

Workforce commitment to safety

The workforce at this place of business is adequately educated in terms of food safety. 87.9 3.09 0.58

The workforce at this place of business is motivated to learn about food safety. 81.2 2.95 0.61

Most employees at this place of business are concerned with food safety. 91.3 3.14 0.58

My customers want very thorough assurances about food safety before they buy my food. 62.0 2.71 0.72

Beliefs about Safety of Food 

Overall, I think the food sold in the U.S. is very safe. 86.4 3.06 0.62

The U.S. food industry does an adequate job in trying to safeguard our food supply. 82.8 2.96 0.64

I feel that some food suppliers I know of should be more careful. 56.1 2.57 0.71

U.S. food companies are easy targets for terrorist attacks, such as poisonings and contaminations. 54.4 2.60 0.84

Attitudes toward Regulation 

“This Place of Business wishes government would do more to assure safe food.” 34.0 2.29 0.76

Too Loose About Right Excessive
Regulations are: 14% 71% 15%

Note: All  Likert scale item questions were coded so that Strongly Agree = 4 and Strongly Disagree = 1.



Human Ecology Review, Vol. 13, No. 1, 2006 17

more observed indicators.6 We found, however, that the ini-
tial measurement model was not satisfactory.  While the
questions indicating satisfaction with safety loaded highly on
the same latent variable, “Concerns about Terrorism” and
“Some food suppliers I know of should be more careful” did
not load well on the same latent variable.

We also found that these latter two variables had a cor-
relation of only .189 with each other and therefore were not
indicators of a common latent variable.  We further found that
adding both of these variables did not improve the explained
variance beyond that which was gained by adding one of
them.  Since adding some suppliers should be more careful
increased the explained variance in Attitude towards Regula-
tion by .076 while the Terrorism variable increased it by only
.034, some suppliers should be more careful was included in
the causal model.

In addition, the safety budget per worker did not load
well with the latent variable that was based on the questions
indicating the workforce commitment to safety.  Consequent-
ly it was a separate latent variable with one observed indica-
tor.

After making these changes, the fit of the measurement
model was quite satisfactory.  We then estimated the full
model, described in the theory section and in Figure 1, and
report the associated factor loadings in Table 2. 

This model also fits very well7 {χ2(58) = 95.0}.  The
CFI, a fit index that does not take parsimony into account,
was .979.  The RMSEA, which takes parsimony into account,

was .035 (with a 90% confidence interval from .022 to .048).
Adding the omitted paths from State Ideology and Retail re-
sulted in an improvement in fit that was not statistically sig-
nificant.  Moreover, those measures that take into account the
loss of parsimony show the model with these paths as fitting
less well, thus justifying our decision to omit them. 

Table 3 demonstrates the results of the prediction equa-
tions for the variables that intervene between our exogenous
variables and opposition to regulation.  The only significant
(at p < .05) predictor of perceiving that the workforce is com-
mitted to safety is the belief that customers want to be assured
of safety.  The size of the safety budget is predicted primarily
by whether the business was a producer or processor (they
had higher budgets in proportion to size), and secondarily,
when the survey was completed (safety budgets increased no-
ticeably after September 11, 2001).  The correlation of the er-
rors of prediction of these two endogenous variables is mod-
est (.143), but significantly different from zero (p < .05).

The belief that food is safe is predicted primarily by a)
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Table 2. Standardized Loadings of Observed Variables on Latent
Variables and Cronbach’s α in Structural Equation Model.

Standardized 
factor loading

Workforce commitment to safety (α = .765)

The workforce at this place of business is adequately 
educated in terms of food safety. -.673

The workforce at this place of business is motivated to 
learn about food safety. -.765

Most employees at this place of business are concerned 
with food safety. -.715

Believe Food is Safe (α = .813)

Overall, I think the food sold in the U.S. is very safe. -.835

The U.S. food industry does an adequate job in trying to 
safeguard our food supply. -.820

Opposition to Regulation  (α = .634)

This place of business wishes the government would do 
more to assure safe food. -.861

Are regulations excessively burdensome, about right, or 
too loose to guarantee safety? -.521

Table 3.  Standardized Direct Effects: Structural Coefficients 
Predicting Safety Budget and Beliefs About Safety.

Dependent Variables

Predictors Workers Safety Budget Believe Some Food 
Committed (per worker) Most Food Suppliers Should 
to Safety Quite Safe Be More Careful.

Post 9/11 -.032 .176** .092+ -.017

Educat of Resp .024 .086 -.064 .046

Male Resp -.074 -.019 .140+ -.051

ideol of state .000a .000a .000a .000a

number of employees -.092 .030 .192*** .053

producer or processor .047 .337*** .025 -.051

retail business .109+ -.050 .000a .000a

Customers Want 
Assurance About 
Safety .349*** .104 -.062 .106*

Workers Committed 
to Safety .193*** -.074

Safety Budget 
(per worker) .080 .141*

R- squared .132 .272 .121 .037

+ p < .10, * p < .05, ** p < .01, *** p < .001 two tailed probabilities 

Note: The four dependent variables above are all of the endogenous variables
other than “Customers Want Assurance About Safety” (whose proportion of
variance explained is only .028) and Opposition to Regulation, which is dealt
with in Table 4.
a These coefficients were set to zero by the causal model, but an alternative
model, in which they were estimated, failed to show significant improvement
in fit.
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believing that one’s own workforce is safety conscious; b) by
having a larger workforce. The belief that some suppliers
should be more careful is predicted primarily by a) perceiv-
ing that customers care about safety, and b) having a larger
safety budget.  Only .037 of the variance in believing that
suppliers should be more careful, however, is explained by
other variables.

The correlation between the errors of prediction of be-
lieving food is safe and believing some suppliers should be
more careful is -.217  (p < .001).  This reflects the mutual in-
fluence of these beliefs on each other.

Table 4 demonstrates that our R squared for attitude to-
ward regulation is rather high (.479). We examined the direct
effects of these various factors on opposition to regulation
and tested our hypotheses.  We saw that the two predictors
with the greatest effect on this dependent variable were the
beliefs about the safety of the food supply.  Thus H1 is dra-
matically confirmed.

Furthermore, we found that two other significant predic-
tors relate to the commitment of the business to food safety.
Interestingly, they have opposite effects.  Perceiving one’s
workforce as committed to safety has a negative effect on
such opposition (thus confirming H7b).  Contrary to H7a,
however, a larger food safety budget per employee is posi-
tively related to opposition to regulation, (though this result
is not significant at p < .05).

Contrary to H2, Customer Concerns about Safety did not
have a significant effect on attitudes toward regulation.

Contrary to H3, the ideology of the state in which the
business is located had a miniscule coefficient that was not
significantly different from zero.

Contrary to H4, the effect of the number of employees
was also not significant.

Producers and processors are substantially more op-
posed to regulation than are other businesses, thus supporting
H5.

Retail businesses are somewhat more opposed to regula-
tion, therefore H6 is supported.

We also note that consistent with H8, responding after
September 11, 2001 has a significant association with re-
duced opposition to regulation (see Table 4).  Contrary to H8,
however, responding after 9/11 was associated with a belief
that the food was more safe (see Table 3).  This was not, how-
ever, significant at p < .05.

Somewhat surprisingly, better educated respondents
were significantly more opposed to regulation but gender had
no significant effect.

For the most part, the standardized total effects in Table
4 tell a similar story to the direct effects.  There are a few
variables, however, for which the difference between their di-
rect and total effects is large enough to merit comment.  First,
the total effect of Customer Concerns about Safety is more
than twice as great as the direct effect and in the predicted di-
rection.  Thus when we consider total effects, our results sup-
port H2. 

Second, the total effect of being a producer or processor
is even greater than the direct effect, thus supporting H5 even
more strongly.

Third, there are several variables that have a significant
direct effect but whose total effect is substantially smaller.
They are a) post-9/11; b) education of respondent and c) be-
lief that workers are trained in safety. 

Michigan vs. Other States
Since the first two waves were entirely from Michigan

while the third wave was from other states, one may wonder
about the confounding of the variables of time and geograph-
ic location.  One way to assess its effects is to see if the co-
efficients for Michigan differ from those for the rest of the
US.  To accomplish this, we divide the sample into two
groups (Michigan vs. non-Michigan) and test two alternative
models.  (We also removed those variables determined by
state and wave as they had zero variance for at least one of
the groups.)  One is an unconstrained model, which allows
for separate coefficients to be estimated for the two groups.
This has χ2 (90) = 135.148; χ2/df = 1.502.  The other model
constrains all coefficients of the theoretical model to be equal
for the two groups.  This has χ2 (131) = 195.093;  χ2/df =
1.489.  The RMSEA, another measure of fit, per degree of
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Table 4.  Standardized Direct and Total Effects of Other Variables
Predicting Opposition to Regulation.

Predictors Standardized Standardized 
Direct Effect Total Effect

Post 9/11 -.200*** -.133

Male Respondent -.005 .099

Education of Respondent .125* .075

Anti-regulation ideology of state -.001 .001

number of employees -.073 -.001

retail business .128* .129

producer or processor .203** .275

Customers concerned about Safety -.077 -.175

Safety Budget (per worker) .118 + .110

Workers Trained in Safety -.260*** -.131

Believe Most Food Quite Safe .480*** .480

Some Suppliers Should Be More Careful. -.322*** -.322

R- squared .478

+ p < .10, * p < .05, ** p < .01, *** p < .001.  All are two tailed probabili-
ties, except for the effect of Post 9/11 which is one-tailed.  Note that AMOS
does not provide significance levels for total effects.
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freedom is .031 for both models.  
While the difference of χ2 test, (χ2 (41) = 59.95), has p

< .05 (thereby indicating that the coefficient differences be-
tween groups are beyond those expected by chance), other
evidence suggests that these differences are not large. First,
the measures of fit that take into account parsimony show
both models fitting equally well.  Second, a comparison of
the standardized coefficients that were estimated separately
for the two groups leaves the major conclusions unaltered.
All of the largest coefficients for one group are also the
largest for the other group and all of them have the same sign
for both groups.

Summary and Discussion

Most food industry managers we surveyed think the
amount of regulation is “about right.” Given the widespread
campaign by businesses over the past 30 years to weaken reg-
ulation, it is not surprising that few of our respondents want
regulations to be stronger.  It is, however, noteworthy that the
majority does not favor weakening them.  Perhaps this re-
flects the fears that they would lose business if their cus-
tomers thought there was less oversight into the producing,
processing, and retailing of food.

The greatest predictor of manager’s attitudes towards
regulation is how safe they perceive the food supply to be.
The belief that their customers are concerned about safety
also indirectly affects this attitude, but less than their own be-
liefs. This is surprising, as we ordinarily think of business
people as having their policies driven primarily by the de-
mands of the market rather than by their personal preferences
and beliefs.

Explaining Some Other Small or Surprising Effects
While beliefs about safety had a major effect on attitudes

toward regulation, other indicators of personal belief had
much less effect.  The effects of gender and of education were
also quite small.  Perhaps any effect of these variables was re-
duced by the more powerful effect of one’s position as a man-
ager of a business selling food.

The effect of state ideology was also minimal.  There are
two plausible reasons for this:

a) Measuring the ideological climate of the state in
which the business is located may be an inadequate
proxy for the respondent’s own ideology; 

b) Those states in which people are more supportive of
regulation may already have stricter regulations. 

Thus, a respondent living in a state with tight regulations may
have accommodated them and think they are “about right,” as
might a respondent living with less tight regulations.

The fact that uniform federal regulations exist for food
establishments does not invalidate this second argument. En-
forcement of these regulations is often carried out by local in-
spectors, whose practice tends to reflect the state’s dominant
ideology toward regulation (Ten Eyck et al. 2005). In addi-
tion, states and local-level governments have the right to de-
velop their own rules and regulations as long as they do not
contradict federal regulations.

As predicted, producers and processors were more op-
posed to regulation than were other businesses. Our two other
structural variables (whether the business was retail and the
size of its workforce) had less effect.  In fact, the latter vari-
able had no effect in our models.  

Our finding that the size of the business (size of work-
force) had no effect was a surprise. Perhaps those businesses
that can best absorb the costs of regulation are even larger
than almost all of those in our sample.  Perhaps the number
of employees is a poor proxy for the amount of money the
business earns.  After all, some businesses are very capital in-
tensive while others are very labor intensive.  But it may also
be that the ability to afford regulations depends less on the
size of the business than on the total cost of compliance.
These costs may depend primarily on the distinction between
producers/processors and others.

Seeing the workers as committed to safety is associated
with reduced opposition to regulation.  This is no surprise, as
it indicates greater management commitment to safety.  In ad-
dition, resources that are currently directed toward worker
training may need to be moved to cover the costs of meeting
new regulations.

Surprisingly, however, businesses with greater safety
budgets were more opposed to regulations.  Since this finding
is not quite significant at p < .05, we have the option to dis-
miss it as sampling error.  A related possibility is that the 45%
of the cases for whom we lack data on safety budget, have a
very different relationship between safety budget and attitude
toward regulation, than do the cases for which we have data.  

We shall now consider the possibility that our findings
actually represent the population being studied. Perhaps,
those businesses that already spend money on their own safe-
ty systems feel that the extra costs of proving that their food
is safe serves no useful purpose.  In addition, those business-
es may be the ones that already experience above-average
regulatory burdens, which could, in turn, cause opposition to
regulation.  While initially plausible, this explanation is not
satisfactory. We have measured one major determinant of reg-
ulatory burden (processor or producer) and found that even
when this is controlled for, the size of the safety budget still
has an effect.

As predicted, the attack of September 11, 2001 modest-
ly reduced opposition to regulation. Not surprisingly, it also
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caused a modest increase in safety budgets.  But surprisingly,
it had minimal effect on the intervening variables of beliefs
about the safety of the food.

Limitations
Our total response rate of less than 20% makes general-

ization to the larger population tenuous, as one never knows
how the attitudes of respondents compares with those who did
not respond.  We found no indications, however, that only cer-
tain types of respondents (e.g., size, type of business, type of
food being processed, etc.) were completing the survey. While
it is possible that people on one side of this issue had a greater
probability of responding than those on the other side, the
more likely bias is that those who did respond may have held
stronger views on the issue (see e.g., Dillman 2000, 195).  The
major effect of this bias would be to increase the variance of
our observed attitude variables.  The direction in which this
would bias our results, however, is not at all obvious.

Another possible limitation is the confounding of wave
(pre vs. post 9/11) with population sampled (Michigan vs. the
rest of the US).  We believe, however, that this does not cre-
ate serious problems.  Our analysis permits us to estimate the
effect of each variable, while controlling for the effects of all
other variables in the model.  Hence, even if businesses in
Michigan differ from businesses elsewhere on some of the
characteristics in our model, our analysis is able to distin-
guish the effects of such variables from the effects of pre vs.
post 9/11.  The only variables that could cause confounding
are those that we have not included in our model.  

We regard even this confounding as unlikely to be a
major problem for three reasons.  First, politically, Michigan
is fairly close to the middle among all states.  It had 47% sup-
port for rightwing candidates as compared to the 48.6 % fig-
ure for our entire sample and the 50% nationwide figure.
Second, Michigan is not far from the median in affluence, as
its median income ranked 17th of 50 states (US Census Bu-
reau 2002).  Third, we have found that the coefficient esti-
mates for Michigan do not differ greatly from those estimat-
ed for the other states.

A third possible limitation is that since half of the sam-
ple is from Michigan, it is not representative of the entire US.
For all of these reasons, our precise quantitative results
should not be the last word on these questions.

Importance of the Study
Despite these limitations, this study is important in that

it is the first to seriously study the attitudes of the managers
of the food industry.  In addition, some of our findings are so
strong that they are very unlikely to be contradicted by a
more representative sample.  Most managers see the amount
of regulations as appropriate and the primary determinant of

their attitudes towards regulations is their own views of the
safety of the food supply.  This suggests that most managers
comply much of the time and that they do so to the extent that
they see the regulations as necessary for safety.

This study fills an important gap in the literature.  As in-
dicated in the literature review, there are many studies about
the views of the public (and of experts) on risk, including
food safety.  In addition, there is a body of literature that
states that institutions are important in controlling percep-
tions of what is and what is not risky (Beck 1999; Beck et al.
1994; Giddens 1991).  This is the first study, however, that
has presented any data on the attitudes of managers who con-
trol these food-related businesses.  As such it helps us better
understand the behavior of these institutions.

This is a very important population as they have a great
deal of control over what safety practices will be followed.
While food safety is subject to government regulations, the
businesses regulated are often able to influence the degree of
enforcement.  Moreover, enforcement is sometimes suffi-
ciently lax that compliance is, to a great degree, voluntary
and therefore depends on the attitudes of those managing the
industry.

The public clearly sees the food industry as playing an
extremely important role in food safety.  When asked “how
much responsibility does {this entity} have for the safety of
the US food supply?” respondents in a national web-enabled
survey said that food manufacturers and restaurants have the
greatest responsibility and rated the US government third.
When asked “how much control does {this entity} have for
the safety of the US food supply?” respondents saw food
manufacturers as having the greatest control and rated restau-
rants and US government as tied for second place (Ten Eyck
2003).

Future Directions
We are left with three puzzles to ponder. 
1) Why is the effect of one’s belief about the safety of

food an even more important predictor of attitude toward reg-
ulation than is one’s perception of the desires of customers?  

2) Why are those with greater safety budgets more neg-
ative towards regulations?

3) Why did the terrorist attacks of September 11, 2001,
affect some variables of interest but not others?

One possible answer to the first question is that we have
misjudged the direction of causation between a) beliefs about
the safety of the food supply and b) attitude toward regula-
tion.  One’s beliefs about the safety of the food might be a
consequence of one’s attitude toward regulation.  But regard-
less of which is the true causal direction, it is clear that these
attitudes are highly correlated.  In fact, the CFA shows oppo-
sition to regulation to have a correlation of .471 with believ-
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ing the food supply to be safe and -.392 with believing that
some suppliers should be safer.

To answer the second question, we could collect more
data and provide a larger incentive for full and accurate an-
swers to all important questions.  At the very least, this would
tell us if our results stemmed from sampling error or missing
data.

In the end, if we are concerned about the safety of our
food supply, it is important that we continue to try to under-
stand the attitudes of the industry and to try to overcome the
obstacles to doing so.  While public forums and public opin-
ion are important, they are likely to have less effect on the in-
dustry than the perceptions and practices of those producing,
processing, transporting, and retailing our food.  Hence, we
hope that others will extend this line of research.
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We would like to thank the editor, anonymous reviewers, Lawrence
Busch, Angela Mertig and Leslie Bourquin for helpful suggestions,
and to thank Kenneth Williment for assistance with data collection
and coding.

2. Author to whom correspondence should be directed:
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3. E-mail: teneyck@msu.edu
4. For more information on the Thomas Food and Beverage Register,

see their website at http://www.tfir.com/thomasfood/index.asp.
5. According to the US Census Bureau (www.census.gov), in 1997,

1,118,447 food retail establishments were in operation as compared
to 26,302 food manufacturers.  The Thomas Registry, as noted, lists
over 49,000 food-related establishments, though not all of these deal
directly with food.  In either case, the percent of food manufacturers
is somewhere between two and five percent of all food establish-
ments.  Just over 36% of the surveys in this study were categorized
as coming from food manufacturers.

6. In using SEM, we are not measuring latent variables by combining
observed variables into indices.  Rather we infer the relationship of
each latent variable to observed variables from the CFA results in
Table 2 and estimated the relationship among latent variables without
creating indices.

7. All coefficient estimates and p levels assume multivariate normality.
According to Byrne (2001) this requirement is usually ignored by re-
searchers reporting SEM results.  In these data, despite some trans-
forming, we still do not meet these requirements. According to
Byrne, there are several possible errors that could result from this.
The one that is most serious for this article is that the standard errors
of coefficients may be underestimates, thereby causing the reported 
p levels for parameter estimates to be somewhat lower than the true
p levels. We can still expect, however, that those with reported as 
p < .01 are significant at p = .05.
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