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In September 2006, Mandatory Country-of-Origin Labeling (MCOOL) policy is set 

to take effect in accordance with the Omnibus Appropriations bill passed by Congress in 

January 2003. U.S. producers and marketers of fresh apples and tomatoes will be subject 

to this law while contending with increasing import competition for the domestic market. 

This thesis explores U.S. consumers’ willingness to pay (WTP) for Country-of-Origin 

Labeling (COOL) in fresh apples and tomatoes, particularly the label “U.S.A. Grown,” in 

order to inform policymakers and industry participants of some of the implications of 

COOL in the U.S. market. By analyzing how much U.S. consumers will pay for the label 

“U.S.A. Grown” in fresh apples and tomatoes, and establishing the major determinants of 

the WTP, the thesis provides useful empirical evidence to give good reason for MCOOL 

or at the very least voluntary COOL, if costs of labeling are less than the price premiums. 

U.S. consumers are found to be willing to pay approximately $0.49 more for a pound of 

apples labeled “U.S.A. Grown” and $0.48 more for a pound of tomatoes labeled “U.S.A. 
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Grown” in comparison to unlabeled yet identical fresh apples and tomatoes, respectively. 

Of the consumers surveyed, 79% are willing to pay a premium for fresh apples

labeled “U.S.A. Grown” while 72% will pay a premium for fresh tomatoes labeled

“U.S.A. Grown.” 

        Applying the double hurdle probit model, we developed six variants of the same 

model specification.  Results show that consumer food quality perceptions and location 

are statistically significant explanatory variables for determining the amount consumers

are willing to pay for the U.S. labeled produce. Some demographics and psychographics

also showed a significant relationship with WTP, though with less magnitude.  Data were

collected using a written questionnaire and a Vickrey auction (fifth-bid sealed-price). 

The written questionnaire collected data on consumer demographics and perceptions of

food safety, food quality, and food preferences among other variables.  The Vickrey auction 

determined the actual amount consumers are willing to pay to exchange identical unlabeled 

fresh apples and tomatoes for those labeled “U.S.A. Grown.”  The information in this 

thesis can be used by U.S. producers and marketers of fresh apples and fresh tomatoes to 

develop formidable marketing strategies in their efforts to boost demand for U.S. produce 

in the face of rising import competition. It is also informative to policymakers who are in 

the process of making laws on COOL and traceability of agricultural food products. 
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CHAPTER 1 
INTRODUCTION 

Background 

As consumer demand for agricultural food-products becomes more complex and 

dynamic, food labeling is taking an increasingly important role in the food marketing 

system (McCluskey and Loureiro, 2003). Consumers are constantly obtaining different 

kinds of information about food-product attributes via food labels and their purchasing 

decisions are influenced by these. Theoretically, consumers demand food-product 

attributes (e.g. food quality or taste) not the food-product per se and the food-product is 

considered to be merely a bundle of these individual attributes that give rise to utility. 

Thus purchasing decisions made by consumers are based on specific food-product 

attributes embodied in a food-product (Lancaster, 1966).  

This is important if one is to recognize the significance of food labeling. Food 

labels present information about specific food-product attributes, which potentially can 

affect consumer willingness to pay (WTP) and in turn the effective demand for a food-

product. Some studies have found consumers to be willing to pay premiums for eco-

labels, organic labels, or country of origin labels (COOL) (Loureiro et al., 2001; Burton 

et al., 2001; Umberger et al., 2002 respectively). Alternatively, these can be viewed as 

premiums for desired food-product attributes, which the labels make claim to. Thus, in 

the case of eco-labels the desired attribute would be “Environmentally-friendly,” 

“organically produced” in the case of organic labels, “non-GM food” in non-GM labels, 
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and “U.S.A. Grown,” in the case of Country of Origin Labeling (COOL). This alternative 

view is more consistent with Lancaster. 

 Though the studies have shown consumers to be willing to pay premiums for 

labels, which indicate specific food-product attributes, it is not necessarily the case that 

all labels will command a price premium from consumers. Different consumers respond 

differently to different labels; some willing to pay and others not. Even more so, those 

who are willing to pay will pay different amounts. Producers and marketers alike are 

aware of this complex mesh of possibilities, and know that labels making claim to a key 

product attribute can ultimately determine if the product will be purchased and/or how 

much is purchased and/or at what price.  

In the U.S. fresh produce industry there is topical interest in these complexities of 

food labeling, particularly COOL. This is largely due to COOL legislation in the 2002 

Farm Security and Rural Investment Act.  Subtitle D of this composite act specifies that 

currently market actors can voluntarily label their products with COOL so as to inform 

the shopper at the final point of purchase. Guidelines for voluntary COOL, which were 

issued by the USDA in October 2002, apply to fresh meats (beef, pork, lamb and fish) as 

well as fresh peanuts, fruits and vegetables – the so-called covered products (VanSickle, 

2003). These products were selected to be “covered” by the policy because proponents 

asserted that these are food products most prone to food safety and health problems. 

Though currently voluntary, the law on COOL is set to change to mandatory 

country of origin labeling (MCOOL); unless new proposed bills, such as the Meat 

Promotion Bill of 2005 are passed. The change to MCOOL was initially set to be 

effective on the 30th of September 2004 but this was postponed by two years with the 



3 

 

passing of the Omnibus Appropriations bill in January 2003. The imminent change to 

MCOOL brings to the forefront several issues of debate, surrounding the justification of 

MCOOL policy. One of these major issues concerns consumers’ WTP for COOL. There 

is little empirical information on how much consumers are willing to pay for COOL in 

different products. Information on this would be important in pointing policy and/or 

decision makers in a particular direction in as far as implications of MCOOL are 

concerned (Menkhaus, 2001). 

 This study seeks to fill part of this information gap by analyzing if U.S. primary 

shoppers are willing to pay a premium for fresh apples and tomatoes labeled “U.S.A. 

Grown.” In addition, the study examines whether premiums for “U.S.A. Grown” labels in 

fresh apples and tomatoes are product specific or not, then ascertains what the prominent 

factors affecting the WTP for the “U.S.A. Grown” labels are. Thus, the study gives 

several insights about COOL in the produce sector.  

Problematic Situation 

In 2006, MCOOL in fresh fruits and vegetables is expected to take effect, in 

accordance with the revised Farm Bill of 2002. Predicted consumer response to MCOOL, 

however, is lacking. U.S. producers of apples and tomatoes are uncertain if MCOOL 

policy, which producers and packers expect to be very costly to implement, will have a 

negative impact on consumer purchases and industry profits. They do not know what to 

expect in terms of how much consumers will pay for COOL, if indeed they are willing to 

pay. In addition it is unclear what the key factors affecting the consumers’ WTP for 

COOL are. Food safety and food quality concerns are some of the factors hypothesized to 

be major drivers of WTP for COOL. However, debate remains on the issue due to lack of 

empirical information. 
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Access to such information would be useful as U.S. producers strive to market 

more competitive produce relative to import substitutes. Several players within the 

marketing channel are also interested in obtaining information on whether the WTP for 

U.S. labels is product specific or not. This is particularly so, given rising import 

competition and speculation on the prospects of differentiating domestic produce on the 

basis of “U.S.A. Grown” labels. Moreover, the potential of segmenting the market on the 

basis of COOL is a reason why market players are interested in knowing more about the 

consumers’ WTP for COOL. 

Problem Statement 

It is not known if U.S. primary shoppers who purchase and consume fresh 

tomatoes and apples are willing to pay a premium for produce labeled “U.S.A. Grown” 

over identical produce whose country of origin is not specified. Furthermore, it is 

uncertain which key factors determine their WTP for fresh apples and tomatoes labeled 

“U.S.A. Grown” This leaves agribusinesses and policymakers to decision-making based 

on asymmetric information about COOL policy in the fresh apple and tomato industries. 

Testable Hypotheses 

The primary hypotheses that this research will test are as follows: 

1. If fresh apples and tomatoes are labeled “U.S.A. Grown,” then U.S. primary 
shoppers will be willing to pay more money for them as compared to what they are 
willing to pay for identical unlabeled produce whose country of origin is unknown. 

2. If consumers are willing to pay a premium for fresh apples and fresh tomatoes 
labeled “U.S.A. Grown” then the premiums will be product specific and unequal. 

3. Consumer perceptions about food quality, food preferences and food safety are key 
factors of WTP for COOL in fresh apples and tomatoes. 
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Research Objectives 

The overall objective of this research is to determine if a differential premium 

exists between U.S. primary shoppers’ WTP for fresh apples labeled “U.S.A. Grown” 

and fresh apples without a label of origin. The same is sought for in the case of fresh 

tomatoes. Underlying determinants of the differential premiums (if they exist) will also 

be ascertained in both cases. 

Specific Objectives 

1. To determine if U.S. primary shoppers will be willing to pay a premium for fresh 
apples and fresh tomatoes labeled “U.S.A. Grown” by calculating the mean 
premiums (PMTi) recorded from each product sample and testing if they are 
significantly different from zero 

2. To ascertain if WTP premiums for COOL are product specific and unequal. This 
will be done by performing the z-test for independent samples followed by a 
premium equivalency hypothesis test for two unrelated samples.  

3. To assess if perceptions about food quality, food preferences and food safety are 
key factors of WTP for COOL in fresh apples and tomatoes 

The last objective will be achieved by performing a double hurdle probit analysis. 

In order to test the hypothesis that perceptions about food quality and food preferences 

are key factors of WTP for COOL in fresh apples and tomatoes, principle component 

factor analysis will be done and resulting factor scores will be used as explanatory 

variables in the double hurdle probit analysis. The significance of each factor score 

variable will be assessed, and so will the respective marginal effects.  

Outline of Thesis 

This chapter introduced the thesis, by giving an overview of the problematic 

situation to be addressed and the objectives central to the study. In Chapter 2, I begin 

with a discussion of the history of COOL in the U.S. followed by a review of the 

literature on food labeling and COOL. Relevant previous studies are referenced and a 
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section on experimental auctions is also provided. In the third chapter, a description of 

the data set and how it was collected is presented. The chapter includes a summary of the 

auction bid procedures and the survey questionnaire used in the study. Chapter 4 opens 

with a section on the psychology and theory of WTP decisions, before presenting the 

theoretical framework and the analytic tools used in this thesis. 

Chapter 5 is a presentation of the auction-bids price analysis and results, which 

mainly entail univariate statistical analyses, while Chapter 6 is a presentation of the 

double hurdle probit specification and estimations without factor scores. Chapter 7 

follows, showing the results from the factor analysis performed in the process of deriving 

factor scores to be incorporated in subsequent double hurdle estimations. These 

estimations are presented in Chapter 8 before Chapter 9 concludes the thesis with a 

summarized discussion of findings and their implications. Areas for further research are 

also made reference to in the final chapter of the thesis. 
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CHAPTER 2 
LITERATURE REVIEW 

The History of Country-of-Origin Labeling 

The rudiments of COOL of fresh produce in the United States can be traced back to 

the Agricultural Marketing Act of 1946 (United States Statutes, 1946). In this act, the 

consumer’s right to knowledge or information about the agricultural produce s/he 

consumes is fostered. Emphasis is, however, on information that pertains to livestock and 

in most part, the act deals with various aspects of food distribution and consumer welfare 

(e.g. food safety, informational labeling and general packaging standards), not COOL in 

fresh produce marketing. Nonetheless, these are legal issues that underpin COOL of fresh 

produce and thus unsurprisingly form the foundations of today’s all encompassing COOL 

policy and the proposed 2006 MCOOL policy.   

Until 1998, not many amendments pertaining to COOL are seen in the 1946 Act. In 

July of 1998 amendments to the act were appended to the 1999 fiscal year appropriations 

bill by the Senate, only to be removed by the House-Senate conferees prior to its passage 

(Schupp and Gillespie, 2001). It is in 2002 that one can actually see serious amendments 

to the act that legislatively introduce COOL at the federal level. This set the stage for a 

debate on COOL, pitting voluntary COOL versus MCOOL in the on-going deliberation 

about the appropriate policy direction to take on the matter. 

At the state level, the history of COOL presents a somewhat homogeneous profile. 

In most states no law on COOL existed. It is in the private sectors of the industry that 

COOL occurred and only on a voluntary basis. However, in Florida a statute was passed 
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in 1979 making it compulsory for retailers to label fruit and vegetables’ country of origin 

(Florida Statute, 1979). Similarly, in the state of Maine, a COOL law was passed in 1989 

making it a requirement for any vegetable or fruit produced outside the United States to 

have COOL if the origin is deemed to have lower pesticide residue standards and 

regulations compared to those of the United States (Maine Statute, 1989). This was later 

modified to MCOOL of all imported produce, irrespective of standards and regulations in 

1999 (Maine Statute, 1999). Overall, there is limited prevalence of legislative acts on 

COOL at the state level. However, in the two instances that it exists, the main premise for 

its existence is food safety concerns and minimum acceptable quality standards. This 

same premise stands today as one of the fundamental arguments for MCOOL. The other 

is consumer freedom of informed choice. All these come under the overarching principle 

of the consumer’s right to information and alleviation of informational asymmetry in the 

food markets (Golan et al., 2000). 

Previous Studies 

Food Labeling in Fresh Apples and Tomatoes 

In the last decade several studies have been carried out on food labeling in apples 

and very few in the case of tomatoes. Many of these have looked at consumer behavior 

and consumer perceptions in the context of WTP for food labeling. For example, Blend 

and Van Ravenswaay (1999) studied eco-labeling in apples and how eco-labels influence 

consumer behavior by affecting their perceptions about food-product attributes. As their 

study confirmed, changing the labeling on the apples and inadvertently the eco-

information provided to the consumers at the point of purchase, changed consumer 

buying behavior. Consumers were willing to try eco-labeled apples as well as pay a 

premium for them if made available in the marketplace. Specifically, the study showed 
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that at the time, more than a third of surveyed consumers were willing to pay a $0.40 

premium for the eco-labeled apples. 

In a more recent paper, Loureiro et al. (2001) studied WTP for organic labels and 

eco-labels in apples. Using contingent valuation methods (CVM), they estimated a 

maximum-likelihood multinomial logit model which included food safety, perceived 

produce quality and environmental concerns together with demographic variables as 

independent variables. Results are that food safety and produce quality concerns were 

significant determinants of WTP for the labels. The same was ascertained for 

environmental concerns and the presence of children under the age of 18 in the 

household, which was found to increase the probability of an U.S. consumer to purchase 

organic labeled apples. Regarding regular unlabeled apples, they established that all 

significant independent variables (i.e. food safety concerns, quality perceptions, 

environmental preferences, presence of children in the household, income level) had a 

negative impact on the likelihood to purchase with the exception of household size, 

which had a positive effect on the WTP.  Generally, U.S. consumers were found to be 

willing to pay for organic labeled and eco-labeled apples, with those that are eco-labeled 

ranking as a second choice while regular unlabeled apples ranked last. 

In the case of tomatoes, not many studies dealing with WTP for labeling have been 

conducted. However, Akgungor et al. (1999) analyzed WTP for “reduced pesticide use” 

labeling in tomatoes, though in the context of metropolitan areas in Turkey. Using CVM, 

the study found that consumers were willing to pay a 2 percent premium for the labels. In 

addition, demographics such as income, gender and household size were significant 

determinants positively increasing the probability of consumers’ WTP for labels. 
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However, age was not significant. Though this study clearly suggested a causal 

relationship between WTP for labels in tomatoes and demographics, this was specific to 

Turkey. The scenario in the United States may be different.  

In the United States, a relatively older study by Eastwood et al. (1987) explored 

some of these aspects in the produce industry. By surveying households in Knox County, 

TN, they found that just over one half of the consumers from Knoxville, TN were likely 

to be concerned about the origin of their tomatoes. In addition, housewives and 

professionally occupied respondents were most likely to be willing to pay a premium for 

locally produced tomatoes over out-of-state tomatoes. A probit estimation was used to 

ascertain these results. In the case of apples, broccoli and cabbage, it did not seem to 

matter where the produce came from. This suggests that different produce yield different 

consumer responses when it comes to WTP for origin labels. 

Thompson (2003) looked at retail demand for differentiated fresh tomatoes and 

particularly greenhouse tomatoes, which consumers identify through labels. Using 

descriptive statistics he established that the average market price of greenhouse labeled 

tomatoes was higher than that for field-grown tomatoes in the cities of Albany, NY, 

Chicago, IL, Dallas, TX, Los Angeles, CA, and Miami, FL. Only in Atlanta, GA was the 

average market price for greenhouse tomatoes lower ($1.56 compared to $1.99). In 

addition, he presented empirical evidence showing that greenhouse and on-the-vine 

tomatoes experienced market-share growth at the expense of field-grown tomatoes, 

despite a reduction in market prices of field-grown tomatoes. 

Country-of-Origin Labeling Studies 

Schupp and Gillespie (2001) are part of the first group of researchers to have turned 

the focus onto COOL in agricultural products and specifically beef. By sampling 
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households in Louisiana in order to establish if consumers support MCOOL of beef in 

grocery stores and restaurants, they found that on average 90.3 percent of surveyed 

consumers were willing to support MCOOL. Also, they looked at factors influencing the 

support for MCOOL by estimating a probit model and found the food safety concern 

variable to be significant and positively affecting the probability of a consumer to support 

MCOOL. Consumer preference for locally produced beef also turned out to be a 

statistically significant independent variable positively affecting the likelihood to support 

MCOOL. 

In another paper, Loureiro and Umberger (2002) researched COOL when they 

explored consumer WTP for a MCOOL program in general as well as WTP for steak and 

beef hamburgers labeled “U.S. Certified beef”. By survey-sampling consumers in 

different grocery store locations in Colorado, they established that consumers were 

willing to pay for a MCOOL program. They then found that consumers who had 

completed a high level of education and had a high income level were less likely to pay a 

premium for COOL or “U.S. Certified” labels in beef. This disproved their initial 

hypothesis that a more educated and wealthier consumer would pay attention to COOL 

and be more likely to pay a premium for it. Moreover they showed that female consumers 

are most likely to pay a premium for COOL and are more supportive of MCOOL. All 

these results pertained to the U.S. certified beef hamburger.  

In the case of U.S. certified steak, slightly different results were obtained with the 

presence of children in the household being the only significant demographic factor of 

the likelihood of WTP. Overall, the findings suggested that WTP is not only based on 

variables such as food safety concern, food quality and demographics but also on the 
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product itself (i.e. different products would have different factors influencing the 

consumers’ WTP under consideration.) 

Loureiro and Umberger (2004) used experimental auctions to solicit information on 

U.S. consumers’ WTP. Again they looked at beef and the reason being that most of the 

debate pertaining to MCOOL has centered on beef owing to its link to BSE food safety 

concerns which have, in the recent past, plagued the industry in isolated circumstances. 

According to these authors, COOL in beef is a less important factor of consumers’ WTP 

as compared to food safety inspection labels, product quality labels (tenderness) or 

traceability of the beef. This presents mixed results on COOL and suggests a weaker link 

between COOL and food safety concerns than previously thought to be. 

Similar studies in Europe, though using stated choice data, have revealed similar 

responses. In Belgium Verbeke and Ward (2003) conducted a survey seeking to 

determine those informational labeling cues on beef that really attract consumers’ interest 

(attention and importance ratings) as part of consumer risk aversion associated with food 

safety. By analyzing a data set of 278 observations and using ordered probit models the 

authors found that COOL is of moderate interest to consumers, while traceability is of 

low interest. Instead, food quality concerns rank very high and advertising/publicity of 

labeling policy positively affects consumers’ interest in labels pertaining to quality and 

origin.  

Roosen et al. (2003), however, found that European consumers are more concerned 

about COOL. English, French and German consumers were surveyed and analyses found 

that French and German consumers are more concerned about the origins of their beef 

than about product attributes (e.g. quality). British consumers were shown to have a high 



13 

 

regard for COOL but not to the same extent.  Interestingly enough, high WTP premiums 

were recorded for “hormone-free” labels on beef, this being the underlying unobservable 

variable postulated to be the cause of the high regard for COOL in Europe.  

While all these studies suggest a relationship between consumers’ WTP for COOL 

and food safety concerns, food quality and demographics, it is evident that other variables 

may have a bearing on the nature of the relationship, e.g., the types of products under 

consideration or the consumers’ geographic location. With respect to fruits and 

vegetables the situation is unclear, since the majority of previous research has focused on 

the beef sector. Though some work has been done with apples, none is specific to the 

question on COOL and little has to do with tomatoes as the product of interest. This 

thesis delves into these specific issues to address COOL in fresh apples and tomatoes. 

Experimental Auctions 

Experimental techniques are not widely used in economic research because it is 

difficult to incorporate experimental controls when dealing with people as the subject of 

study. Constraining the human subject to a control is exacting if not impossible, without 

breaching the necessary unbiasedness and validity in the research. Nevertheless, of late 

the use of experimental techniques to research consumer WTP and product value has 

gained much popularity and has had satisfactory degrees of success (Maynard et al., 

2003, Alfnes and Rikertsen 2003, Shogren et al., 2002, Rousu et al., 2002, Fox et al., 

1996, and Hayes et al., 1995).  

In the case of WTP for COOL studies, a few researchers have used experimental 

auctions to collect data. Others have continued to base their findings solely on Stated 

Choice (SC) surveys and CVM, and yet questions have been raised about their validity. 

List and Gallet (2001), List (2001) and List and Shogren (1998), for example, point out 
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that respondents of SC and CVM surveys tend to exaggerate their WTP. Harrison and 

Rutstrom (2005) further augment this view when they summarize 39 CVM based studies 

and find that hypothetical bias is significant in 31 of the 39 studies.  

This has led some researchers to move away from CVM and towards a variant of 

CVM, where calibration is performed (e.g. by using statistical bias functions, uncertainty 

scale adjustment or “cheap talk”). Others have tended towards combining these 

calibration methods with the use of experimental auctions instead of CVM. These 

methods are believed to do away with most hypothetical bias associated with SC and 

CVM surveys. Based on this, this study used a combination of experimental auctions, 

cheap talk and a written questionnaire in an effort to minimize hypothetical bias in the 

data. 

However, neither calibration of CVM nor experimental auctions are without 

problems. For instance, research has found that sometimes hypothetical bias remains 

even after calibration of CVM. For example, Aadland and Caplan (2003a) and Samnaliev 

et al. (2003) show that using “cheap talk” does not always eliminate hypothetical bias and 

neither does using an uncertainty scale or a “not sure/don’t know” option in the 

questionnaire.  

With respect to experimental auctions the sealed-bid, second-price (Vickrey) 

auction has received wide recognition in terms of dealing with hypothetical bias. Named 

after William Vickrey who pioneered auction research in 1961, the auction is desirable 

for its truth revealing traits in the consumer’s bid. Since the auction is set up in such a 

way that winning bidders pay the second highest bid price for the product being 

auctioned, the bidder is encouraged to bid truthfully as his/her weakly dominant strategy. 
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According to Lusk et al., (2004, p.1) this is the “incentive compatibility” of the Vickrey 

second bid auction, meaning that it inherently provides individuals with incentives for 

truthful bidding while simultaneously punishing untruthful bidding. If a consumer 

underbids, s/he runs the risk of losing the auction, whereby s/he could have won at 

his/her true WTP value. As for the consumer that overbids, s/he runs the risk of winning 

but at a much higher price than his/her true bid. Variants of the second bid auction have 

also been popular because they have similar incentive compatibility features (e.g. the 

Vickrey fifth- priced sealed bid variant used in this study).  

Comparing the Vickrey auction to another incentive compatible method, the Becker 

DeGroot Marschak (BDM) mechanism, Lusk et al. (2004), show that the Vickrey auction 

is more punitive to untruthful bidding in the case of high value bidders. However, when 

low value bidders are involved, the BDM is found to be more punitive. Lusk et al. thus 

recommend the application of the Vickrey auction when research interest is in high value 

individuals.  

Besides incentive compatibility other advantages of using the Vickrey auction 

second bid price or variants thereof are noted – basically that respondents actually engage 

in a transaction and have the opportunity to see the product of interest. This adds to the 

validity of research results as it closely mirrors the shopping experience within which 

purchasing decisions are made in the real world.  

However, there are a few challenges associated with the Vickrey auction and other 

experimental auction methods. Menkhaus lists these as disadvantages in his commentary 

of 2001. First he mentions that the bidding process in auctions “do not naturally mimic 

how consumers reveal preferences in grocery stores” (Menkhaus, 2001, p. 2). Instead of 
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contending with administered pricing, which is the case in grocery stores, consumers 

have to bid their own prices. In addition, there are no competing substitutes in the 

experiments, which is the case in grocery stores. Thus the WTP decision-making process 

is arguably different.  

Despite these assertions, the Vickrey auction has proved to be formidable 

especially when “cheap talk” is incorporated in order to frame a grocery store mindset for 

the consumers participating in the auction. In such instances, it has shown effectiveness 

in revealing WTP. For example, in a Vickrey auction-based study, Hurley et al. (2004) 

apply this method when they study 329 consumers in Ames, IA; Manhattan, KS; Raleigh, 

NC; Burlington, VT; Iowa Falls, IA and Corvallis, OR and effectively establish WTP in 

pork. Researching the WTP for environmental attributes embedded in ten different pork 

loin chop packages, they incorporate cheap talk as well as provide some form of 

substitutes. They use several related environmental attributes in their experiment, thus 

providing consumers with varying levels of environmental friendliness to contend with. 

Admittedly there is essentially one product (pork chops) in the experiment and this does 

not cover a wide enough spectrum of substitutes as would be the case in grocery stores. 

Nevertheless, statistically valid findings show that 62 percent of the consumers are WTP 

a premium for the most environmentally friendly pork in the experiment with more than 

40 percent WTP a dollar or more. These findings are evaluated and found to be 

hypothetical bias-free.  

In another Vickrey auction based study, Roosen et al. (1998) measured the WTP 

for the removal of insecticide use in apple production. They analyzed a sample of 54 

primary shoppers in a Midwestern university town, using nonparametric statistical 
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analyses and the double hurdle model. Findings revealed that the consumers are willing 

to pay $0.34 for apples not treated with Azinphos-methy (APM) pesticide and $0.43 for a 

similar bag of apples not treated with any kind of neuroactive insecticides (NAI). The 

double hurdle analysis reveals that concern about pesticide use in food production is a 

variable with a positive effect on the probability to bid greater than $0.00 for the apples 

with reduced pesticide use. The same is found for household income. Concern about food 

prices is found to be insignificant in influencing the probability to purchase the reduced 

pesticide use apples. Roosen et al. also establish that the presence of children below the 

age of five in a household has mixed effects. If a household has a child below the age of 

five, then the probability of being willing to pay more than $0.00 is reduced. However, 

for those households that are willing to pay, they will pay a higher premium if they have 

children below the age of five.  

Overall the findings add to the growing list of studies that use the Vickery auction 

(second bid price or variants thereof) to successfully elicit consumer WTP for different 

product attributes without hypothetical bias. This study follows suit and uses the fifth-

price sealed bid variant given that there was a large number of participants per group that 

was surveyed in each auction site. This ensures incentive compatibility even with the 

relatively large groups (as will be explained in Chapter 3). 
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CHAPTER 3 
RESEARCH METHODS AND DATA 

This chapter documents how the data set was collected and gives a description of 

the data. 

Study Design and Data 

To estimate WTP for COOL in apples and tomatoes a sample of U.S. consumers 

was recruited for each product. Data were collected in December 2003 and January 2004 

using a Vickrey experimental auction (fifth-priced sealed-bid) followed by a written 

questionnaire. The Vickrey auction solicited data on WTP premiums then the written 

questionnaire solicited data on numerous variables including demographics, food safety 

concerns, food quality concerns and food preferences. Data were collected in Gainesville, 

FL, Atlanta, GA and Lansing, MI. Respondents were randomly recruited through local 

civic organizations, ranging from faith based organizations to Parents Teachers 

Associations (PTA) at schools. The survey was conducted in each respective 

organization’s facilities and compensation for use of these facilities was made. In total 

335 primary shoppers were sampled and the chart below shows the breakdown of these 

across locations. 
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Figure 3-1. Sample distribution across locations 

Of the 335 observations sampled, 311 were useable for analysis; 175 from the 

tomato auctions and 136 from the apple auctions. The 24 observations deleted were 

unusable due to missing data. The table below shows how the data distributed between 

the two products vis-à-vis location. 

Table 3-1. Data distribution across location 
Product                Location Observations 

Deleted 
Observations 
Retained 

Percent Cumulative 
Percent 

GNV, FL 3 67 38.3 38.3 

LAN, MI 2 49 28.0 66.3 

ATL, GA 9 59 33.7 100.0 

TOMATOES 

  

  

  Total (n) 14 175 100.0  

GNV, FL 1 56 41.2 41.2 

LAN, MI 4 17 12.5 53.7 

ATL, GA 5 63 46.3 100 

APPLES 

Total (n) 10 136 100.0  
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In general, fewer respondents were recruited in Lansing, MI, making the data 

unevenly distributed across locations, particularly in the case of the apple data. The 

useable data were such that the respondents’ ages ranged from 25 to 65 years and 

included primary shoppers only. Here, a primary shopper was defined as an individual 

responsible for at least 50 percent of food purchases in the household. 

Comparing the sample data to the U.S. population census revealed several 

disparities. For instance, a larger proportion of the sample was female, as shown in 

Figure 3-2 below. This was nonetheless expected considering that most primary shoppers 

are female and that this was the target population. Research protocol had specifically 

asked for primary shoppers only. 
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Figure 3-2. Comparison of gender between survey data and U.S. Census data 

For the apple data, up to 90 percent of the respondents were female and 86 

percent in the case of tomatoes data. This is notably different from 50.9 percent females 

in the U.S. census data. In addition, a few other demographics did not mirror those of the 
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national census data. These observations call for caution in the interpretation of results 

from this study, as extrapolative generalizations based on the study may be erroneous. 

The table below shows more details on the comparability of the survey data to the 

national census data. 

Table 3-2. Demographic profile of respondents 
Sample Average (%) Category U.S. Census 

Average (%) 
Apples Tomatoes 

Age    

25-34 27 11.0 9.1 

35-44 31 39.0 48.9 

45-54 26 36.8 34.6 

55-65 16 13.2 7.4 

Race    

White 75 84.6 90.9 

Black or African U.S. 12 7.4 4.6 

Asian 4 2.2 1.7 

Other 9 5.8 2.8 

Ethnicity    

Hispanic 12 6.6 2.3 

Income    

<$15,000 15.2 3.0 1.7 

$15,000 to $24,999 13.2 5.1 4.5 

$25,000 to $34,999 12.3 7.4 8.0 

$35,000 to $49,999 15.1 11.0 13.1 

$50,000 to $74,999 18.3 19.1 27.8 
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Table 3-2. Continued. 
Sample Average (%) Category U.S. Census 

Average (%) 
Apples Tomatoes 

$75,000 to $99,000 11.0 22.0 13.6 

$100,000 or above 14.1 32.4 31.3 

Education    

Bachelor’s Degree or 
Higher 

24 64.7 67.0 

Some College 27 28.6 23.9 

High School Diploma (or 
equivalent) 

29 5.9 8.5 

Less than High School 20 0.8 0.6 

 
Major disparities are found in the ethnicity, the highest level of education attained 

and the pretax household income variables. In proportional terms, fewer Hispanics 

participated in the survey (6.6 percent and 2.3 percent in the apples and tomatoes data 

respectively, as compared to 12 percent in the 2000 census). The greatest disparity 

however, showed up in the highest level of education attained where the majority of the 

sample had attained a much higher level of education than the general U.S. population. 

More than 60 percent of the respondents in both the apples and tomatoes data had 

attained at least a Bachelors degree. Moreover, the survey captured household primary 

shoppers that were more affluent relative to the census data. Nearly a third of the 

respondents had a pretax household annual income greater than $100,000 as compared to 

only 14 percent for the census data (U.S. Census Bureau, 2000). Negligible disparities are 

also noted in terms of age and race with more respondents falling in the 35 to 54 age 

ranges and more Caucasians being sampled. Even though the data used in the study were 

http://www.census.gov/prod/2001pubs/c2kbr01-9.pdf
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somewhat deviant from the U.S. population they were useable because the deviation was 

initially expected, since the target population of the study was U.S. primary shoppers and 

not the general U.S. population. The demographic profile of U.S. primary shoppers does 

differ slightly from the census data profile. Also, some similarities between the data and 

the U.S. census data do exist. 

Auction Bid Data Collection 

The following section describes the manner in which the auction bid data were 

collected. Respondents participated in two auctions which were fashioned as random 

fifth-price sealed-bid (Vickrey) auctions.  The first auction was a preliminary run used 

merely to familiarize the respondents to the auction bidding process. Here the 

respondents bid for a large Snickers candy bar.  

Candy Bar Auction 

Initially, respondents were assigned to a seat with a corresponding I.D. numbered 

envelope containing unfilled bid sheets, questionnaire, consent form and instructions. 

Each respondent was asked not to communicate with others participating in the survey, 

thus all of the consumers’ bids and questionnaire responses were made independently. 

The respondents were then given $10 in cash for their voluntary participation in the 

survey. This became entirely theirs and available for use if they so chose, in the event that 

they won an auction. They were also endowed with a small Snickers candy bar and asked 

not to consume it. Each respondent voluntarily signed the consent form, which was then 

collected by one of the survey monitors. Following this, instructions on the whole auction 

procedure were read aloud to the respondents by the lead monitor, including a “cheap 

talk” script before the bidding process began (see Appendix A for the detailed 

instructions which include the “cheap talk” script). The purpose of reading aloud the 
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“cheap talk” script to the respondents was to further defray any potential of hypothetical 

bias. According to List (2001) incorporating a “cheap talk” script in an experimental 

auction can effectively improve the quality of data in terms of the accuracy of WTP 

measures elicited. Respondents were asked to raise their hand if they had any questions 

after instructions were read out to them. Furthermore, they were told they could raise 

their hand to ask questions for clarification at any point in time. 

In the first auction, respondents bid the amount they were willing to exchange their 

small Snickers bar for a larger Snickers bar. All auction bids in the survey elicited WTP 

premiums for exchange. A total of five bidding rounds were conducted for the Snickers 

candy bar auction, giving the respondents ample bidding practice and familiarity with the 

process. At the end of the auction a binding round was randomly selected and the winners 

of that round (i.e. the four highest bidders) had to pay the 5th highest price of the 

randomly selected round in order to exchange their small Snickers candy bar for a larger 

Snickers candy bar. Since the size of groups participating in the auctions was large 

(approximately 25 consumers in each group) the 5th price auction was appropriately 

chosen instead of the commonly used 2nd price. This better engaged low-end bidders who 

could have been disengaged by a 2nd price, if the high-end bidders’ bid too high for the 

low-end bidders. Disengaging low end bidders would have resulted in a less 

representative estimate of the mean WTP. Using the 5th price ensured incentive 

compatibility, which encouraged truthful bidding, and in turn better revealed the 

consumers’ demand. In addition, more than one top-bidder could be a winner (i.e. the top 

four bidders could each win). This too, ensured incentive compatibility and maintained 

the truth-revealing trait of the Vickrey auction by eliminating the chance of artificial 
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scarcity, which usually arises if only one bidder can win. Similarly, the random selection 

of the winning bid and winning round ensured truthful bidding by eliminating wealth 

effects that could arise if a bidder wins an earlier round. After the winning bids were 

established and exchanges done with the winners, the respondents were told they were 

free to consume their candy. 

Apple and Tomato Auctions 

Since there were two products of main interest (i.e. fresh apples and tomatoes), 

respondents were either exposed to the apple-auction procedures or tomato-auction 

procedures after completing the candy bar auction. Exactly which one the respondents 

were exposed to depended on the survey site. For each location (e.g. Atlanta), there had 

been several survey sites (i.e. civic organizations) where the auctions were conducted. At 

each site random selection was done to establish whether the apple auction or the tomato 

auction procedures would be administered. Only in a couple of instances where the sites 

surveyed had a large number of voluntary respondents was there need to randomly 

divided respondents into two separate groups. In such case each randomly created group 

was ushered into a different room right at the onset and thus later exposed to either the 

apple or the tomato auction procedures after their candy auction was over. The different 

auction procedures for the second auction had been so designed in order to create two 

samples (one for each product; see Appendix A for details).  

 The manner in which the apple (tomato) auction was conducted was similar to the 

candy bar auction. Respondents were first endowed with a pound of unlabeled gala 

apples (off-the-vine tomatoes). Again, as in the candy bar auction, they were not allowed 

to immediately consume their apples (tomatoes) as they would have the opportunity to 

exchange them for identical apples (tomatoes) with the label “U.S.A. Grown” (i.e. if their 
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bid won the auction). Considerable efforts were made to ensure that the unlabeled apples 

(tomatoes) bestowed to the respondents had identical visible attributes with those labeled 

“U.S.A. Grown.” Visible attributes here refers to the size, color, blemishes and variety of 

the product. Thus the only visible difference was labeling. Prior to bidding, respondents 

were given the opportunity to visually inspect the apples (tomatoes) labeled “U.S.A. 

Grown” allowing them to compare them with their own unlabeled ones. Thereafter, they 

were asked to make their private sealed bid. In contrast to five rounds of bidding in the 

candy bar auction, four rounds of bidding were conducted in the apples (tomatoes) 

auction.  

After each round, survey monitors would collect the sealed bids, sort and rank them 

then post the top five bids in rank order on a board in the front of the room, thus making 

the bids visible to all participants. This was done to give bid price information feedback 

to the bidders.  At the end of all four rounds, one round was randomly selected as 

binding, thus establishing the price of exchange and the winning bidders. Once the whole 

auction was over and exchanges with winners were done, respondents were told they 

were free to consume their apples (tomatoes). 

Written Questionnaire 

After participating in either the apple or tomato auction, the respondents were 

asked to complete a questionnaire which solicited information about their buying 

behavior and stated preferences for fresh produce and labeling. The questionnaire took an 

average of fifteen minutes to complete, with most questions being based on a nine point 

Likert-scale. These questions were designed to elicit the levels of attribute-related 

preferences for each respondent. The detailed questionnaire is shown in Appendix B. Not 

all questions in the questionnaire were used in this study. Only those pertaining to the 
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variables that were included in the double hurdle model (later elaborated in the analysis 

section of this thesis) were used. A 100 percent response rate for the questionnaire was 

achieved since all volunteer participants gave responses and none declined to participate 

after coming to the survey site. However, not all of the respondents answered every 

question thus giving a completion rate of just over 80 percent. Most of the respondents 

that did not complete the questionnaire did not respond to the question on their pre-tax 

household income level. Generally consumers may be reluctant to divulge their incomes 

as this is a somewhat personal question. Nevertheless, most questions were answered and 

the auctions data collection went smoothly in all survey sites to provide the necessary 

data analyzed in this study. 
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CHAPTER 4 
THEORETICAL FRAMEWORK AND ANALYTIC TOOLS 

The Psychology and Theory of WTP Decisions 

Consumer cognitive theory in the context of neoclassical consumer theory forms 

the theoretical framework for this study. Consumer cognitive theory proposes that 

consumer behavior in food markets is invariably affected by a multitude of factors, which 

can be viewed as either internal or external to the consumer (Hansen, 1972). Those 

factors considered to be external are stimuli derived from the product itself, as well as 

information gained by the consumer about the product and various other environmental 

sources that may influence the decision to consume. Theoretically, these are all 

measurable by the researcher and are exogenous to the WTP modeling framework. 

Practically, not all factors are measurable, at least not directly and some factors may be 

endogenous.  

Similarly, not all internal factors are directly measurable. The internal factors 

include demographics, tastes and preferences (both congenital and learned), perceptions 

about the product and intrinsic randomness owing to asymmetric processing of 

information by the consumer. Several authors (e.g. Kreps, 1988; Solomon, 2004) 

consider the randomness factor to be non-existent as per the random utility model. 

According to this school of thought, the individual consumer is assumed to be rational 

and capable of perfect discrimination. Thus, the consumers’ behavior is inherently 

deterministic and any randomness factor in the WTP modeling framework can only result 

from the researcher’s failure to accurately capture or measure the explanatory variables 
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influencing the consumer’s decision making phenomenon. This view has wide 

acceptance, especially with econometricians and is adopted in this study. 

Also of theoretical interest is the distinction between the decision to purchase and 

the decision on how much to consume (commonly referred to as the participation and 

consumption decisions, respectively). Cragg (1971) makes the case that these are two 

separate decisions made by the consumer when buying a product. The first is whether to 

buy or not to buy the product and the second is how much to buy if indeed the consumer 

chooses to buy. Both decisions may or may not be determined by the same explanatory 

variables. This forms the basis for using double-hurdle econometric models to explain 

consumers’ WTP and consumer demand (e.g. Maynard et al., 2003; Dong and Gould, 

1999; Gao et al., 1995). 

Another important aspect of theory, which lends itself to the work of Lancaster 

(1966), is that pertaining to the trichotomy of product attributes, namely search, 

experience and credence attributes. As Lancaster articulated, consumers demand 

attributes that provide utility to them subject to economic constraints. They do not 

demand the products in and of themselves. Following from this theoretic assertion, 

Nelson (1970) and Darby and Karni (1973) developed the trichotomy as a means of 

classifying product attributes, which are considered to be the focal points of demand. 

Criterion used to classify attributes was the pre-cost and post-cost associated with quality 

detection for each attribute (i.e. the economic cost incurred by consumers when 

identifying the level of quality of the product attribute and the economic cost incurred by 

consumers after detecting the quality.) 
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Search attributes were defined as those with a low pre-cost of detection and zero 

post-cost such that consumers would be willing to shop around (hence the name 

“search”) in order to find the best quality. A key distinction of the search attribute was 

that it was observable and measurable by the consumer prior to purchase, e.g. product 

color. Thus, no economic cost can be incurred after detection. Andersen and Philipsen 

(1998) elaborate on this when they note that the trichotomy is dependent on the level of 

uncertainty that consumers will face when provided information about the attribute. In 

the case of search attributes, there is zero uncertainty as the attribute is observable and 

measurable by the consumer. 

In contrast, experience attributes cannot be deciphered by the consumer prior to 

purchase and consumption (e.g. taste). For this reason, there is a high level of uncertainty 

(and/or pre-cost); however, once the participation and consumption decisions are made, 

the level of quality of the attribute is detected. The consumer can then choose if they 

want to engage in repeated buys or not. If the quality was low, it is likely that repeated 

buys will not occur and the high economic cost of continued consumption of a low 

quality product is averted. Nevertheless, a post-cost and uncertainty still exists as there is 

a possibility that additional units of the same product may have higher quality which 

could yield greater marginal utility. 

In the case of credence, both the pre-cost and post-cost are high because at any 

stage, the consumer is unable to measure or observe the level of quality. An example of a 

credence attribute is country of origin. As Andersen and Philipsen assert, the consumer 

must rely on a third party for detection purposes, e.g. a product certifying body. Credence 

is closely linked to beliefs and trust. For instance, the consumer can only believe and trust 
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that a tomato s/he bought was produced in the U.S. There is no way that s/he can test this 

and in most cases a third party such as the USDA can act as a detection arbiter. In such a 

case, the consumer’s level of trust in the USDA then has an effect on the participation 

and consumption decisions. 

Understanding the trichotomy described above is important to this study because 

the focus of this study is on a credence attribute (COOL). Model specification draws 

from this understanding as factors that affect consumer WTP for these attributes will 

differ due to the different nature of each type of attribute.  

Theoretical Framework 

Drawing from the aforementioned theories, this study assumes that the individual 

consumer can attain utility from a specific product attribute, in this case COOL in apples 

or tomatoes (“U.S.A. Grown”). This utility is a function of: (i) consumer characteristics 

that influence consumer choice and (ii) the cost that the consumer will pay in order to 

obtain the attribute. Thus,  

( ) 0≥−= ii cUU π ,     (4-1) 

where iπ is a combination of consumer characteristics and ic the cost that the consumer 

will pay to obtain the attribute.  

Utility gained from the attribute is zero when the consumer is not willing to pay 

anything to obtain the attribute otherwise it is greater than zero. The case of disutility is 

disregarded (i.e. 0<U  ) because a rational consumer who does not make mistakes is 

assumed, whereby the buying decision ultimately must yield positive utility. In addition, 

a consistent consumer is assumed, such that it is not possible for him/her to be willing 

and unwilling to pay for the attribute at the same time (i.e. the consumer is a perfect 
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judge of his/her utility function and remains in his/her chosen state of WTP.) This 

assumption allows for mathematical consistency, without which the theoretical 

framework cannot hold. 

The utility function is unobservable and cannot be measured by the researcher; 

however, a proxy measure of utility can be estimated by the WTP. Similarly, it is 

assumed that not all consumer characteristics are directly observable and quantifiable, 

e.g. consumers’ perceptions about food quality or consumers’ feelings about food 

preferences. These are, instead, latent constructs whose phenomena are observed via 

other directly quantifiable proxy variables. Thus, the utility function is deconstructed in 

similar fashion to Adamowicz et al (1998), with the only difference being that this study 

proposes a directly observable deterministic part iλ , an indirectly observable 

deterministic part iρ , and a stochastic error term iε . The error term is assumed to be 

independent and identically distributed with a mean of zero and a constant variance. 

  ( ) ( ) iiiiii cVcU ερλπ +−=− ,   (4-2) 

It is postulated that the variance of the indirectly observable iρ  can be better 

estimated by way of a factor analysis of the directly observable and quantifiable 

proxies iθ , rather than by using an individual observable proxy variable. Mathematically, 

  ii ψθρ =      (4-3) 

whereψ  is a vector of factor loadings 

Thus the WTP decision can then be framed in likelihood terms as  

  { } ( ){ }iiii VPMT ερλ −≥=≥ ,Pr0Pr   (4-4) 
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even though iρ  is unobservable directly. The above forms the basic theoretical 

framework for the double hurdle model estimation with factor scores, which is proposed 

in this study. 

Analytic Tools 

In analyzing the consumer WTP for “U.S.A. Grown” labeling, various analytic 

tools are used in this study. In order to ascertain the mean WTP, summary statistics are 

computed and parametric hypothesis testing is performed to assess significance. 

Equivalency testing is also performed to assess price premium equivalency between the 

mean price premium consumers are willing to pay for “U.S.A. Grown” labeling in fresh 

apples and that in fresh tomatoes. As earlier alluded to, the double hurdle probit model is 

applied to estimate the effects of various factors on consumer WTP. In the process, factor 

analysis is performed on a set of variables that, in general, concern food safety, food 

quality and food preference subject areas, to derive factor scores that are incorporated as 

independent variables in the model estimations. The following sections present these 

analytic tools. 

The Double Hurdle Model 

The double hurdle model is a product of work by Cragg (1971) after the realization 

that the Tobit model originally developed by Tobin (1958) was inadequate for a complete 

analysis of censored or truncated data. Cragg noted that the Tobit model was restrictive 

as it used the same explanatory variables to estimate the dichotomous choice variable and 

the quantitative extent of choice variable (i.e. the participation and consumption variables 

respectively). In contrast the double hurdle model that he proposed segregated the two, 

making it possible for each one to have different explanatory variables and error terms. 
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By assuming a random utility function that explains the latent dependent utility 

variable expressed firstly as a likelihood function of the WTP and then as the actual WTP 

amount, this double hurdle model is adapted here to analyze WTP for COOL. 

Thus,  

   iii uZWTP += β'*      (4-5) 

for the participation equation denoting the dichotomous willing to pay or not willing to 

pay part of the framework. 

Then,  

   iii XPMT εγ += '*      (4-6) 

for the quantitative consumption part of the framework.  

In (4-5) the variable *
iWTP  is the consumer willingness to pay assuming 0 if not 

and 1 if willing to pay.  This dependent variable represents the underlying utility 

associated with the participation decision; essentially whether or not the consumer 

derives utility from the attribute. In (4-6) *
iPMT is the actual premium that consumers are 

willing to pay for the apples or tomatoes with COOL, if in (4-5) *
iWTP was equal to 1. 

This represents the magnitude of the latent utility associated with the COOL attribute. 

'
iZ  and '

iX  are predictor vectors while β  and γ  are parameter vectors to be 

estimated for the respective predictor vectors. '
iZ  and '

iX  can potentially be identical and 

include reduced variables in the form of factor scores derived from factor analysis. If '
iZ  

and '
iX are equal and β  and γ  are also equal then the tobit model results instead of a 
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truncated tobit. iu  and iε  are random error terms, normally independently distributed. 

)1,0(~ NIDui and ).,0(~ 2σε NIDi  

Theoretically the underlying utility which is non-measurable can also be expressed 

as ),( ***
iii ZXfU =  where *

iU is the individual consumer’s utility. Equations (4-5) and (4-

6) are estimated separately with the (4-5) being estimated first because its results are used 

in the estimation of the second (i.e. in estimation of the censoring rule). A probit model 

can be estimated for the first equation using the maximum likelihood function:  

)()/()/(),|0Pr( ***** βσγσγ iiiiii ZXXXZPMT −ΦΦ+−Φ==   (4-7) 

 

Then the second equation can be estimated using, 

2

*22*
**

2

)(}2/)(exp{
)0,,|(

πσ

βσγ iii
iiii

ZXPMT
PMTXZPMTf

Φ−−
=>   (4-8) 

Where Φ  signifies the standard normal cumulative density function.   

Factor Analysis (Principle Component Analysis) 

Factor analysis is a data reduction tool whose main objective is to define an 

underlying/latent structure of data and reveal interrelations between correlated variables 

(Hair et al., 2003).  It can be used as an intermediate analytic tool to generate a reduced 

form of data for further analysis. Essentially there are two ways that results of a factor 

analysis can be used in subsequent data analyses. The first is by analyzing the factor 

matrix to select a surrogate variable, whereby that variable with the highest factor loading 

is chosen to represent the whole set of variables in the analysis. This method is less 

commonly used as it involves omission of those variables found to have lower loadings 

but potentially pertinent to the subsequent analyses; hence it is not used in this study.  
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The other scenario involves generation of an entirely new yet parsimonious set of 

variables created from summated scales or factor scores. In the case of summated scales, 

a single composite measure is created when several original variables with high loadings 

are combined to come up with either the total or (more commonly used) the average 

score of the variables for use as a replacement variable. In contrast, when using factor 

scores a composite measure incorporating the variance of all variables under analysis is 

computed for every case/respondent. This composite measure portrays the extent to 

which each case’s responses are correlated to the factors derived in the factor analysis. 

For each factor generated, a factor score will be generated. Basically, factor scores differ 

from summated scales in that they are generated for all variables not just those with high 

factor loadings. Furthermore, factor scores can be orthogonally generated thus doing 

away with multicollinearity problems that may arise in a subsequent regression analysis 

or variants of a regression analysis.  

 There are two classes of factor analysis, namely exploratory factor analysis and 

confirmatory factor analysis (Thompson, 2004). In the case of exploratory factor analysis, 

the researcher simply performs the analysis to unveil structure among variables and take 

the results as generated. The researcher does not start off with any preconceptions about 

the number of underlying factors or their nature. In addition the researcher can use the 

results in subsequent analyses. Conversely, confirmatory factor analysis begins with a 

preconceived notion by the researcher about the structure of the data, with this being 

founded on theory or previous research. This a priori notion sets limits to the analysis in 

terms of component estimation or the number of factors to be extracted. Moreover the 

analysis adopts the arrangement of a structural equation model (SEM), incorporating 
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more complex systems of correlations, which are based on prior information (Hair, et al. 

2003). Given limited research on the latent constructs of most variables in market 

research and the tautological complexities of SEMs, the majority of factor analyses tend 

to follow the exploratory perspective. This is the same perspective taken by this study. 

Prior to performing a factor analysis, the researcher must perform a correlation 

analysis of the variables. Usually, this entails inspection of the Pearson correlation matrix 

together with the respective significance levels of these correlations. If correlation 

coefficients are greater than ±0.6 and significant at 0.01, then this is regarded 

meritorious. However, given the large number of variables that are often included in 

factor analyses, correlations of this magnitude are rare; hence lower levels of correlations 

are considered to be acceptable if the Kaizer-Meyer-Olkin (KMO) measure of sampling 

adequacy and the Bartlett’s test of sphericity are satisfactory.  

According to Hair et al. (2003), the KMO measure of sampling adequacy assesses 

the factorability of the variables by quantifying the level of inter-correlations among the 

variables.  It tests if each partial correlation is small and if it is significant, to give a 

summarized index of the individual correlation coefficients. The KMO measure ranges 

from 0 to 1; with 0 signifying absolute lack of correlation (i.e. inappropriate for factor 

analysis) and 1 signifying perfect correlation.  The Bartlett test of sphericity is somewhat 

similar, providing the statistical probability that the correlation matrix, as a whole, is 

correlated to the individual variables. Essentially, the Bartlett test assesses if the 

correlation matrix is an identity matrix, which if so would make factor analysis 

inappropriate. These measures are used to determine if factor analysis is appropriate in 

this study. 
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Factor scores are derived and the scree plot decision rule is employed to determine 

how many factors to extract, because the variables used are less than 20. In addition, as a 

cautionary measure, the acceptable extraction rate is set at approximately 70 percent or 

greater. Usually, the latent root criterion would be used to determine how many factors to 

extract, with each factor having a latent root/eigenvalue of greater than 1. The rationale 

behind this is that each variable contributes a value of 1 to the total eigenvalue, thus each 

factor would have to contribute more variance than a single variable if it is to be 

considered significant. However, this is most applicable to factor analyses involving 20 to 

50 variables (Hair et al., 2003). If less than 20 variables are involved, then this decision 

rule is likely to extract too few factors; hence it is not used in this study.  

In addition, Varimax rotations are used in this study to facilitate naming of the 

derived factors. Fundamentally, a factor rotation is an adjustment of the factor axes, 

which results in the transformation of the derived factors through the redistribution of the 

variance extracted. The total variance extracted is maintained and does not change, and 

only the position of each factor in the rotated plane is shifted; thereby making it easier to 

interpret associations and name the factors. Different forms of factor rotations can be 

performed, but the Varimax is widely used because it is a 90 degree rotation that leads to 

orthogonal factors. This eliminates chances of multicollinearity without complicating the 

interpretation of each factor. Loadings tend towards 0 or ±1, with 0 signifying a lack of 

association and ±1 signifying high degrees of association. The signs on the loadings only 

serve directional purpose, to indicate the nature of the relationship and not the magnitude. 

Various other rotations can be performed in factor analysis but these are irrelevant to this 
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study and beyond the scope of this thesis. Only the Varimax rotation is of significance 

here.  
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CHAPTER 5 
AUCTION BID ANALYSIS AND RESULTS  

The manner in which the collected data were analyzed can be broken into two 

categories: i) univariate-parametric statistical analyses of the WTP bids and ii) the 

econometric analyses of WTP bids. The latter entailed a factor analysis followed by a 

double hurdle probit model analysis. This chapter presents the former (i.e. the univariate 

parametric statistical analysis of the auction bids). 

Both the apple and tomato auction bids were initially evaluated separately. As 

previously alluded to, four rounds of bidding had occurred in each auction. The amount 

that each participant bid was the premium s/he was willing to pay in order to exchange 

one pound of unlabeled fresh apples (tomatoes) that s/he was initially endowed with, for 

one pound of fresh apples (tomatoes) labeled “U.S.A. Grown.” The bidding progression 

for all rounds in all locations are combined and outlined in the line graph in Figure 5-1. 

Also, the analysis of bidding progressions by location was done and results of this are 

shown in Appendix H.   

In the fresh apples’ line graph, in Figure 5-1, the average bid for the first round was 

considerably lower than that of all four rounds combined. Otherwise the subsequent bids 

converged at the approximate average of $0.48. With respect to tomatoes, the last bid is 

the one that was relatively deviant. The first three rounds of bidding had a mean premium 

of approximately $0.44 while the last average bid jumped to $0.53. This invariably raised 

the mean bid, making the average for all four bids to be $0.46. A look at Appendix H 

reveals that the unprecedented deviation may have been due to a spike recorded in the 
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fourth bid in the Gainesville, FL data. Nevertheless, increases from the third to the fourth 

bid were also recorded in the other locations. 

Progression of Mean bids- All Locations 

0.30

0.35

0.40

0.45

0.50

0.55

Round1 Round2 Round3 Round4

Round of bidding

$/Lb
Tomatoes (n=175)
Apples (m=136)

 
Figure 5-1. Line graph showing the progression of combined bids in both tomato and 

apple auctions 

The mean of the four bids as well as the mean of the last two bids (i.e. PMTi, which 

is the variable used as the quantitative WTP variable in subsequent econometric analyses) 

are shown in Table 5-1. The mean of the last two bids (PMTi) is used as the dependent 

variable in the econometric analysis instead of the mean of all four bids because the last 

two bids are considered to be better estimates of the WTP. This is because in the first few 

rounds of bidding, consumers learn the nature of their WTP for the product attribute at 

auction as value formation takes place. Thus, bids often change substantially from one 

round to the next before stabilizing at the true WTP value after the first few rounds have 

passed. According to Cox et al. (1985) and Fox et al. in Caswell (1995) this is why the 

Vickrey auction with multiple rounds is better suited to obtain true WTP because it 

accommodates for value formation. Shogren et al. (2000) add that the first rounds of 
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bidding in a Vickrey auction may reveal less accurate WTP measures because the value 

formation process may take place during these rounds, especially if a new unfamiliar 

product is at auction. They refer to this as the lab novelty effect.  

Table 5-1. Average WTP for apples (n = 136) and tomatoes (n = 175) 
Mean Standard Deviation  

All four bids 3rd and 4th round 
bids (PMTi) 

All four bids 3rd and 4th 
round bids 

Apples $0.48 $0.49 $0.55 $0.58 

Tomatoes $0.46 $0.48 $0.53 $0.55 

 
As shown in Table 5-1, the mean WTP for COOL in apples and tomatoes is 

approximately $0.49 and $0.48 respectively. The standard deviations in both cases are 

high, 0.58 and 0.55 respectively. This high level of dispersion shows that different 

consumers have distinctly different levels of WTP (i.e., it can be viewed as an indicator 

of consumer surplus). Univariate hypothesis testing of the mean WTP (i.e. PMTi) proves 

the bids to be significantly greater than zero. Thus: 

H0: PMTi = 0 

Ha: PMTi > 0  (One-tailed Test) 

0.05 is chosen as the significance level (α = 0.05) 

For fresh apples: 

85.9

136
58.0

049.0)0ˆ(
=

−
=

−
=

se
t µ  

Therefore, I reject the null hypothesis that the WTP for COOL in fresh apples is 

equal to 0 since the t-value yields a probability value < 0.001 

Similarly for fresh tomatoes: 
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58.11

176
55.0

048.0)0ˆ(
=

−
=

−
=

se
t µ , which also yields a probability value < 0.001. 

Therefore the null hypothesis that the WTP for COOL in fresh tomatoes equals 0 is 

rejected. 

On calculating the means for only those consumers who were willing to pay more 

than $0.00 for either fresh apples or fresh tomatoes labeled “U.S.A. Grown,” the expected 

increase was registered as shown in Table 5-2. This calculation was done to give insight 

on the existing differentials between the sub-sample of those willing to pay and the whole 

sample. 

Table 5-2. Average WTP for apples (n = 108) and tomatoes (n = 126): Sampling only 
those consumers who were WTP more than $0.00 

Mean Standard Deviation  

All four bids 3rd and 4th 
round bids 

All four bids 3rd and 4th 
round bids 

Apples $0.60 $0.61 $0.56 $0.59 

Tomatoes $0.64 $0.68 $0.53 $0.54 

 
Overall, 79 percent of the consumers were willing to pay more than $0.00 for fresh 

apples labeled “U.S.A. Grown” while 72 percent were willing to pay a premium in the 

case of fresh tomatoes labeled “U.S.A. Grown.” Detailed analysis by location revealed 

that in general, consumers in Lansing were willing to pay substantially less for the label 

“U.S.A. Grown” irrespective of the product under consideration. As shown in table 5-3, it 

was only the consumers in Gainesville who seemed to have a high WTP for COOL in 

fresh tomatoes, while those in Atlanta had a high WTP for COOL in fresh apples. 

Using the findings on the price premium means (PMTi) for fresh apples and 

tomatoes, a comparison was made to test if these means were statistically different in 
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order to begin testing of the second hypothesis in this study. As noted earlier, the 

hypothesis is:  

2. If consumers are willing to pay a premium for fresh apples and fresh tomatoes 
labeled “U.S.A. Grown” then the premiums will be product specific and unequal. 

 

Table 5-3. Mean WTP across location 
 Gainesville, FL 

($/Lb) 

Lansing, MI 

($/Lb) 

Atlanta, GA 

($/Lb) 

Apples 0.41 0.18 0.64 

Tomatoes 0.78 0.20 0.39 

 
 

 In addition, it was imperative do so because subsequent econometric analyses 

entailed combining the two data sets with the premiums as the dependent variable. 

Combining the two would only be statistically plausible if the two data sets’ PMTi were 

independent of the product treatment that the respondents received. In other words, the 

premium that consumers were willing to pay could not be a function of whether the 

product they bid for was an apple or a tomato. If it was, then the PMTi would be regarded 

as two different variables making it implausible to combine them. Thus the z-test for 

independent samples was performed: 

H0: PMTapples = PMTtomatoes 

Ha: PMTapples ≠ PMTtomatoes 

Choosing a significance level of 0.05 (α = 0.05) 

Criterion: Reject H0 if z < -1.96 or z > 1.96, where  
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Calculation:               154.0
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Since z = 0.154 < 1.96 we fail to reject the null hypothesis that the two means are 

not different. This analysis of the data suggests premium equivalency in fresh apples and 

tomatoes labeled “Grown in the U.S. Nevertheless, due to the inherent logical asymmetry 

between the null and alternative hypotheses, we cannot statistically confirm equivalence. 

To confirm equivalence, the following two-sample t-test for equivalence is performed: 

First, I assume that the distributions of PMTi observations follow the basic 

parametric model i.e. they are normal with a common variance and potentially unequal 

expected values. Mathematically, 

miNX i ,...,1),(~ 2 =∀σξ     

njNYj ,...,1),(~ 2 =∀ση  with ,, IR∈ηξ   +∈ IR2σ  

where X is the premium bid for apples and Y is that for tomatoes; m is the sample size of 

the apple data and n is the sample size of the tomato data, while ξ  is the mean PMTi for 

apples and η  that for tomatoes. 2σ is the common variance of the PMTi which is a 

positive real number. 

This is also assumed for both previous hypothesis tests and all other analyses in this 

study. I follow Wellek (2003) and define equivalence of the apples “treatment” to the 

tomatoes “treatment” by the condition that the difference between the standardized 
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premium means falls in a sufficiently narrow interval (ε1, ε 2) in the neighborhood of 

zero. Thus I then formulate the hypothesis testing problem as 

H0 : 1
)( εσ

ηξ −≤−  or 2
)( εσ

ηξ ≥−  

versus Ha : 21
)( εσ

ηξε <−<−    (ε1, ε2>0) where ξ  is the mean PMTi for apples 

and η  that for tomatoes; σ is the standard error of the difference in PMTi. 

A critical region, which is synonymous to the confidence interval in the traditional 

t-test for independent samples, is then selected based on the researcher’s discretion. 

Discretion here would depend on how narrow the desired equivalence interval is to be. 

Here, I choose an alpha level of 0.05 and calculate the region using the SAS program (see 

Appendix D) because this alpha level corresponds to the narrowest interval, compared to 

other commonly used critical regions for this kind of hypothesis test. The test statistic is 

calculated as 
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where Xi is the WTP for apples and Yi is that for the tomatoes; m is the sample size of the 

apples data (136) and n that for tomatoes (175). Thus we would reject the null hypothesis 

of non-equivalence of the premium for apples to the one for tomatoes if the calculated T-

statistic falls within the critical region. 

The resulting T-value from the data is 0.045. This signifies premium equivalence 

since it falls within the critical region of -2.72 and 7.04. The null hypothesis of non-

equivalence of the premium for apples to the one for tomatoes is rejected. See Appendix 

D for detailed results from the SAS program. It is concluded that the mean premium that 
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consumers are willing to pay for apples labeled “U.S.A. Grown” over unlabeled apples is 

equivalent to the mean premium they are willing to pay for tomatoes labeled “U.S.A. 

Grown” over unlabeled tomatoes. The detailed implication of this finding is discussed in 

Chapter 9. 
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CHAPTER 6 
EMPIRICAL SPECIFICATION AND RESULTS 

Empirical Specification  

To address the last hypothesis of this study, the factors influencing consumers’ 

WTP for the label “U.S.A. Grown” were analyzed using the double hurdle probit model 

specification in (6-1). Additional consideration of demographic variables was also 

included in the analysis. 
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   (6-1) 

where WTPi is the dichotomous willingness to pay (i.e. participation dependent variable), 

expressed as a probability 

For the second hurdle PMTi replaces WTPi, where PMTi is the quantitative 

willingness to pay (i.e. consumption dependent variable) and iε  takes the place of iu  as 

the error term. 

• Age = Age of respondent  

• Gender = Gender of the respondent  

• Edu = Highest level of education completed by respondent 

• Loc= Location (Atlanta, Gainesville, or Lansing) 

• Inc = Income group  

• Expose = Self rating on exposure to food safety information in fresh fruit and 
vegetables  
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• PC = Presence of children under age of 16 in the household 

• Trust = Extent of respondent’s trust in information about food production obtained 
from U.S. Government Agencies, (e.g. USDA, FDA, EPA, etc.) 

• Safe = Perceptions about food safety 

• Pfr = Food preferences factor scores 

• Qual = Food quality factor scores 

Description of Variables 

A detailed description of the variables is provided in Appendix E. Age was 

measured in terms of the number of years that the respondent had, while gender was 

measured as a dichotomous variable, denoting the respondent’s sex. In all of the models 

estimated in this study, the male sex was dropped and used as the base1 variable. Females 

were expected to be willing to pay more for COOL since they are considered to be more 

concerned about details or food safety, which would normally induce a desire to know 

the product’s origin. Similarly, older consumers were expected to be more willing to pay 

for COOL for the same reasons.  

The highest level of education completed by the respondent is a variable measuring 

how well-educated a respondent is, based on the formal education system. Given the 

ordinal nature of the education variable, 3 dummy variables (EDU1, EDU2 and EDU3) 

had to be created, while taking into account the distribution of the education variable in 

the samples analyzed; (most respondents were relatively well-educated thus necessitating 

the creation of fewer dummy variables). The “University postgraduate degree” (EDU3) 

dummy variable was dropped and became the base in all model estimations.  

                                                 
1 In all of the models estimated in this thesis, the same base was used; this is the case for all dummy 
variables i.e. GENDER, EDU, LOC, INC and PC. 
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Three dummy variables were also created for the respondents’ location/state of 

residence given that location is a nominal variable (LOC1, LOC2 and LOC3).  In this 

case, Atlanta, GA (LOC 3) was used as a base by dropping it out of the estimations. Prior 

to model estimation, it was anticipated that consumers from Gainesville, FL would be 

more willing to pay for COOL because mandatory COOL has been prevalent in Florida 

for the past 26 years, at the state level and it would be expected that Floridian consumers 

are accustomed to COOL.  In addition, it was expected that consumers from Lansing, MI 

would be willing to pay for COOL particularly in the case of apples, since Michigan 

apples may compete with apples from other countries. The premise here was that 

Michigan consumers would want to support local producers and since COOL would 

enable identification of product origin, consumers would then be willing to pay for 

COOL in apples.  

Income is another ordinal variable, which was included in the model specification. 

In this case, 4 dummy variables (INC1... INC4) were created based on the income 

distribution of the samples analyzed; most respondents had relatively high incomes. The 

highest income bracket (INC4) “$100,000 and above” was dropped, thus making it the 

base. Prior to estimation of the model, consumers with higher incomes were thought to be 

more willing to pay for COOL, based on the notion that labeled produce would be 

regarded as a type of luxury good when compared to unlabeled produce. In addition, high 

income consumers were expected to have a higher marginal propensity to spend. 

Economic theory shows the high income consumers usually have a higher marginal 

propensity to spend, thus it would be more likely to find high income consumers who are 

willing to pay for COOL. 
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The presence of children under the age of 16 years in the respondent’s household 

was another demographic included in the model. Four dummy variables were created and 

the highest “3 or more children” (PC4) was dropped to make it the base variable. 

Anticipated results were that consumers with more children would be more concerned 

about food safety and the origin of the food they feed to their children. Thus, they would 

be more willing to pay a premium for COOL. 

Inclusion of all these demographic variables was grounded on economic theory. 

Consumer demand theory maintains that consumers make expenditure choices with the 

objective of maximizing utility subject to economic constraints. These constraints arise 

from scarcity, which inevitably leads to the economic problem of choice, while the 

objective utility function stems from endogenous preferences/desires, which may differ 

from one individual to the other. Hence, different consumers may obtain different levels 

of utility from the same measure of the same product attribute. In other words, the 

endogenous preferences determine the unique level of consumer-surplus that each 

consumer may attain from a product attribute, if purchased at a given market price; 

consumer surplus arises from the difference between WTP and the market’s equilibrium 

price. 

As outlined in the theoretical framework in Chapter 4, demographics influence the 

nature of an individual’s endogenous preferences, which determine the utility s/he can 

obtain from a particular product attribute. This is why, for example, older consumers will 

normally demand different product attributes in comparison to younger consumers (e.g. 

more health-oriented product attributes) and females will normally demand different 

attributes compared to males.  
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Therefore, demographics (such as age, gender, income, level of education, location 

and number of children in the household) were appropriately included as explanatory 

variables in the model specification. In addition, the choice of these explanatory variables 

followed several previous studies, which have hypothesized them to be major drivers of 

WTP for COOL (e.g. Schupp and Gillespie, 2001; Loureiro and Umberger, 2002; Lusk et 

al., 2003).  

Based on consumer demand theory and consumer cognitive theory, psychographics 

were included as explanatory variables in the specified model. Also, previous studies 

have included similar psychographics in their analyses of WTP for COOL (e.g. Loureiro 

and Umberger, 2002; Umberger et al., 2003). EXPOSE is a psychographic variable that 

was included in the model specification, and it is an ordinal Likert-scale rating, indicating 

the level of exposure to information on food safety in fruits and vegetables that 

respondents had previously received. This variable was included because theory suggests 

that the level of information that a consumer has been exposed to, affects his/her WTP 

decisions. Perceptions about trust, food safety, food preferences and food quality were 

also included as explanatory psychographic variables on the same basis. As alluded to in 

Chapter 4, psychographic variables such as these may have a significant bearing on 

consumers’ WTP.  

Trust was measured by a Likert scale rating, indicating how trusting consumers 

were of information they receive from U.S. agencies (e.g. USDA, FDA, EPA, etc.) about 

food production. Given that COOL is a credence attribute whose verification and 

enforcement is in the hands of such agencies, it was necessary to include this variable in 
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the model specification in order to assess the impact it may have on WTP for a credence 

attribute such as COOL. 

Consumer food safety concerns in fresh fruits and vegetables were also included, 

because COOL can be associated with food safety. The origin of a product will usually 

influence whether the product is safe for consumption, because the product’s contact with 

its environment of origin can contaminate the product with harmful bacteria or viruses. 

Based on this, consumers that think about the food safety, when making purchasing 

decisions, were expected to be willing to pay more to know the product’s country of 

origin. 

Consumer preferences were also included, and factor scores were generated from 

10 psychographic questions related to food preferences, thus creating 3 factors to be 

included in the model specification. The 3 quantitative factors on consumers food 

preferences (PFR1, PFR2, PFR3) were named “Open to unfamiliar foods,” “Choosey” 

and “Afraid of unfamiliar foods,” respectively (see Chapter 7 for details). The 

expectation was that conservative consumers who prefer to consume local produce or are 

less adventurous in the kinds of foods they will eat, would be willing to pay a premium 

for produce labeled “U.S.A. Grown.”  

In the case of consumers’ perceptions about food quality, 2 factors (QUAL1 and 

QUAL2) were generated from 7 psychographic questions related to food quality 

perceptions and these were named “General quality conscious” and “Natural quality 

conscious,” respectively. It was anticipated that consumers who were more quality 

conscious would be willing to pay more for the produce labeled “U.S.A. Grown,” and the 

premise being that U.S. produce would be regarded as better quality produce. Consumers 
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inclined to naturally produced foods were expected to be willing to pay even more for 

COOL, as these consumers are assumed to be relatively more particular about the origin 

of the produce they consume.  

Organization of Model Estimations 

Prior to the estimation of the model in (6-1), a variant thereof was specified and 

estimated where the factor scores on food preferences and food quality (Pfr and Qual) 

were not incorporated. Instead, single variables on food preferences (DFF) and food 

quality (PAYQ) replaced them. Both of these were based on consumer Likert-scale 

ratings (nine-point scale) indicating the consumers’ level of agreement with the 

statements: “I like foods from different countries” and “I am willing to pay somewhat 

more for a product of better quality” (refer to questionnaire in Appendix B).  

In addition, the model was first estimated separately for apples and then separately 

for the tomato data; hence the presentation of the results is organized into the apple and 

then tomato sections. A third section is then presented, where the estimation was 

performed for the combined apple and tomato data set. Combining the two data sets was 

done since the analysis of the bids by consumers in Chapter 5 indicated that the WTP was 

not product specific. This made it statistically plausible to combine the two data sets and 

analyze them as one data set. The results presented in this chapter are only for models 

without factor scores. 

Models without Factor Scores 

Apple Model (Model 1) 

The apple model without factor scores is presented in Tables 6-1 and 6-2 below. 

Table 6-1 shows the probit part of the estimation, where an approximate chi-square value 

of 6.6 with 16 degrees of freedom yielded a significance level of 0.98. Thus, this model is 
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insignificant. Though none of the explanatory variables are statistically significant, the 

probit model correctly predicted 78.6 percent of the consumers’ responses.  

Also, despite the insignificance of the probit estimation, the truncated estimation 

has been presented in Table 6-2. In this part of the estimation, as well as all other 

estimations of the second stages of the double hurdle models in this study, the chi-

squared specification test was performed to evaluate if the truncated tobit estimation was 

a better fit than the tobit. The formula used is, ( )tobittruncationprobit LLL lnlnln22 −+−=χ  

and the truncated tobit proved to be a superior fit (See Appendix G for details).  

Age, gender, income and location were all significant at 90 percent confidence 

level while the rest of the explanatory variables were insignificant. In terms of age the 

marginal effects show that for every year that a consumer is younger, they would be 

willing to pay an extra $0.01 for the “U.S.A. Grown” labeling. Females were willing to 

pay approximately $0.35 more than the males and consumers in Lansing MI were willing 

to pay considerably less than the consumers in Atlanta GA or Gainesville, FL. Regarding 

the income levels, only consumers who earned below $50,000 per year were willing to 

pay more for the labels, otherwise all other income groups were not willing to pay more 

for COOL. 
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Table 6-1. Apples probit model without factor scores (Model 1) 
Variable Estimated 

Coefficient 
Standard 

Error 
Marginal 

Effects 
Standardized 

Coefficient 
p-value Mean of 

Regressor 
AGE -0.016 0.014 0.00 -1.1180 0.2637 45.22 
ENDER 0.218 0.439 0.06 0.4980 0.6187 0.90 
EDU1 0.030 0.367 0.01 0.0820 0.9347 0.35 
EDU2 0.128 0.343 0.03 0.3730 0.7088 0.38 
LOC1 -0.109 0.348 -0.03 -0.3130 0.7544 0.41 
LOC2 0.484 0.482 0.11 1.0050 0.3149 0.13 
INC1 0.196 0.377 0.05 0.5200 0.6031 0.26 
INC2 -0.020 0.376 -0.01 -0.0530 0.9574 0.19 
INC3 0.167 0.369 0.04 0.4540 0.6500 0.22 
EXPOSE -0.049 0.215 -0.01 -0.2300 0.8183 1.90 
PC1 0.414 0.424 0.10 0.9760 0.3290 0.26 
PC2 0.505 0.462 0.12 1.0920 0.2749 0.15 
PC3 0.054 0.339 0.01 0.1600 0.8732 0.37 
TRUST 0.073 0.094 0.02 0.7700 0.4411 3.69 
SAFE 0.027 0.089 0.01 0.2980 0.7659 3.70 
DFF  -0.017 0.064 0.00 -0.2680 0.7884 6.90 
PAYQ  0.117 0.094 0.03 1.2510 0.2110 7.29 
Restricted log likelihood value, ln L10 = -69.15                                             R2 (McFadden, 1973) = .0479 
Maximum unrestricted log likelihood value, ln L1 = -65.83                          R2 (Estrella, 1998)= .0487   
Log likelihood χ2

(df=16)= 6.629    (p = 0.9800)                                                % of correct predictions = 78.6 
Number of observations = 136 
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Table 6-2. Apples truncated tobit model without factor scores (Model 1) 
Variable Estimated  

Coefficient 
Standard 

Error 
Marginal 

Effects 
Standardized 

Coefficient 
p-value Mean of 

Regressor 

AGE -0.0317 0.0133 -0.01 -2.3890 0.0169 44.64 
GENDER 1.1218 0.6012 0.35 1.8660 0.0621 0.91 
EDU1 0.3950 0.3829 0.12 1.0320 0.3023 0.35 
EDU2 0.1335 0.3369 0.04 0.3960 0.6919 0.38 
LOC1 -0.2111 0.3447 -0.07 -0.6120 0.5403 0.40 
LOC2 -1.9665 0.6501 -0.62 -3.0250 0.0025 0.14 
INC1 0.6580 0.3314 0.21 1.9860 0.0470 0.27 
INC2 -0.1328 0.3572 -0.04 -0.3720 0.7101 0.19 
INC3 -0.2104 0.3681 -0.07 -0.5710 0.5677 0.23 
EXPOSE -0.2729 0.2062 -0.09 -1.3240 0.1856 1.90 
PC1 0.0042 0.3716 0.00 0.0110 0.9909 0.26 
PC2 -0.1079 0.4299 -0.03 -0.2510 0.8019 0.17 
PC3 0.3531 0.3325 0.11 1.0620 0.2882 0.36 
TRUST 0.0403 0.0869 0.01 0.4640 0.6427 3.74 
SAFE 0.1053 0.0912 0.03 1.1550 0.2481 3.72 
DFF -0.0271 0.0646 -0.01 -0.4190 0.6752 6.88 
PAYQ 0.0461 0.0904 0.01 0.5100 0.6101 7.36 
Sigma 0.7348 0.0979  7.5060 0.0000  
Number of observations = 136                                                  Log likelihood function = -35.50 
Observation after truncation = 108                                            Threshold values for model: Lower = 0 Upper = +∞ 
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Tomatoes Model (Model 2) 

In the case of the tomatoes data, the probit estimation without factor scores had a p-

value of 0.11. Only consumers’ perceptions about food quality and location turned out to 

be significant independent variables. Consumers, who indicated in the questionnaire that 

they were willing to pay somewhat more for a product of better quality, actually had a 

higher probability of being willing to pay a premium for tomatoes labeled “U.S.A. 

Grown,” according to auctions data analysis. Also, consumers who were located in 

Lansing MI were least likely to be willing to pay a premium for the tomatoes labeled 

“U.S.A. Grown” in contrast to consumers in Gainesville, FL who were most likely to pay 

a premium. Table 6-3 below presents the probit model estimation. 

Table 6-3. Tomatoes probit model without factor scores (Model 2) 
Variable Estimated 

Coefficient 
Standard 

 Error 
Marginal 

Effects 
Standardized 

Coefficient 
p-value Mean of 

Regressor 
AGE -0.0098 0.0147 0.00 -0.671 0.5024 44.21 
GENDER -0.1092 0.3260 -0.03 -0.335 0.7376 0.87 
EDU1 0.0788 0.2903 0.03 0.272 0.7859 0.33 
EDU2 0.4440 0.2824 0.14 1.572 0.1159 0.43 
LOC1 0.5479 0.2866 0.17 1.912 0.0559 0.38 
LOC2 -0.2992 0.2775 -0.10 -1.078 0.2809 0.28 
INC1 -0.1154 0.3048 -0.04 -0.379 0.7049 0.27 
INC2 -0.2644 0.2994 -0.09 -0.883 0.3771 0.28 
INC3 -0.0809 0.3675 -0.03 -0.22 0.8257 0.14 
EXPOSE 0.0856 0.1420 0.03 0.603 0.5467 1.91 
PC1  -0.3590 0.4147 -0.12 -0.866 0.3867 0.23 
PC2  -0.2022 0.3841 -0.07 -0.526 0.5985 0.22 
PC3  -0.2482 0.3175 -0.08 -0.782 0.4343 0.37 
TRUST 0.0803 0.0697 0.03 1.152 0.2495 3.71 
SAFE 0.0282 0.0698 0.01 0.404 0.6859 3.41 
DFF    -0.0747 0.0559 -0.02 -1.336 0.1815 6.99 
PAYQ 0.1534 0.0847 0.05 1.812 0.0700 7.32 
Restricted log likelihood value, ln L10 = -104.70                                  R2 (McFadden, 1973) = 0.1111 
Maximum unrestricted log likelihood value, ln L1 = -93.06                 R2 (Estrella, 1998)=  0.1315 
Log likelihood χ2

(df=16)= 23.28  (p = 0.1064)                                         % of correct predictions = 74.2 
Number of observations = 175  
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As seen above, the model had an R2 (McFadden, 1973) of 0.11 which is considered 

feeble for cross sectional data such as that used in this analysis. Nevertheless, the model 

had a 74% correct prediction rate. 

 In the truncated part of the model, the consumers’ food quality perceptions 

variable was insignificant while some demographic variables turned out to be significant. 

Table 6-4 below has more details on this. Those consumers whose highest level of 

education completed was some college or less (EDU1) were willing to pay $0.20 less 

than the base (Postgraduate degree). Also, consumers in Lansing MI were once again 

shown to be willing to pay less for the labeling (this time $0.27 less). Those consumers, 

who had indicated that they have seen, read or heard less about food safety in fresh fruits 

and vegetables were willing to pay $0.09 less for COOL. Consumers who indicated a 

high level of trust for U.S. government agencies such as the USDA, FDA, EPA etc. 

showed a greater willingness to pay for “Grown in the U.S” fresh tomatoes. 

Table 6-4. Tomatoes truncated tobit model without factor scores (Model 2) 
Variable Estimated  

Coefficient 
Standard 

Error 
Marginal 

Effects 
Standardized 

Coefficient 
p-value Mean of 

Regressor 
AGE -0.0005 0.0111 0.00 -0.041 0.9674 44.26 
GENDER 0.2288 0.2918 0.10 0.784 0.4330 0.86 
EDU1 -0.4375 0.2336 -0.20 -1.873 0.0611 0.32 
EDU2 -0.2519 0.2147 -0.11 -1.173 0.2407 0.46 
LOC1 0.5136 0.2220 0.23 2.314 0.0207 0.45 
LOC2 -0.6104 0.3421 -0.27 -1.784 0.0744 0.22 
INC1 0.2859 0.2492 0.13 1.147 0.2513 0.27 
INC2 0.3649 0.2514 0.16 1.451 0.1467 0.27 
INC3 0.2968 0.2902 0.13 1.023 0.3064 0.14 
EXPOSE -0.2085 0.1266 -0.09 -1.647 0.0996 1.94 
PC1 -0.3528 0.3244 -0.16 -1.087 0.2769 0.22 
PC2 -0.1270 0.2805 -0.06 -0.453 0.6507 0.22 
PC3 -0.2249 0.2537 -0.10 -0.887 0.3753 0.36 
TRUST 0.1407 0.0646 0.06 2.176 0.0296 3.86 
SAFE 0.0277 0.0558 0.01 0.495 0.6203 3.46 
DFF -0.0209 0.0560 -0.01 -0.373 0.7094 6.99 
PAYQ 0.0124 0.0768 0.01 0.162 0.8717 7.49 
Sigma 0.6382 0.0791  8.064 0.0000  
Number of observations = 175                 Log likelihood function = -49.70 
Observation after truncation = 125          Threshold values for model: Lower = 0 Upper = +∞ 
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Combined Apples and Tomatoes Model (Model 3) 

When the data were combined into one data set and the same model estimated, 

similar results were obtained. The probit part of the estimation was found to be 

significant with a log likelihood chi-square value of 24.11 at 16 degrees of freedom, 

which corresponds to a p-value of 0.087. Food quality concerns and age turned out to be 

the only variables that were significant, at a 0.1 alpha level. Marginal probabilities show 

that for every year older that the consumer is the probability of being willing to pay a 

premium for COOL is decreased by 0.6%. This is holding all dummy variables at the 

base; the base being a female with a university postgraduate degree education, household 

income of greater than $150,000, with three or more children in the household and 

located in Atlanta GA.  

Table 6-5. Combined apples and tomatoes probit model without factor scores (Model 3) 
Variable Estimated 

Coefficient 
Standard 

Error 
Marginal 

Effects 
Standardized 

Coefficient 
p-value Mean of 

Regressor 
AGE -0.0171 0.0098 -0.01 -1.739 0.082 44.65 
GENDER -0.0666 0.2476 -0.02 -0.269 0.7878 0.88 
EDU1 0.1142 0.2195 0.04 0.52 0.603 0.34 
EDU2 0.2848 0.2122 0.10 1.342 0.1796 0.41 
LOC1 0.3288 0.2130 0.11 1.544 0.1227 0.40 
LOC2 -0.2251 0.2184 -0.08 -1.03 0.3028 0.21 
INC1 0.0270 0.2292 0.01 0.118 0.9061 0.27 
INC2 -0.1705 0.2269 -0.06 -0.752 0.4522 0.24 
INC3 0.0211 0.2520 0.01 0.084 0.9334 0.17 
EXPOSE 0.0631 0.1149 0.02 0.549 0.583 1.89 
PC1 -0.0303 0.2814 -0.01 -0.108 0.9144 0.24 
PC2 0.0165 0.2735 0.01 0.06 0.952 0.19 
PC3 -0.1219 0.2236 -0.04 -0.545 0.5856 0.37 
TRUST 0.0656 0.0532 0.02 1.232 0.2179 3.53 
SAFE 0.0514 0.0530 0.02 0.97 0.3318 3.71 
DFF -0.0354 0.0404 -0.01 -0.875 0.3815 6.95 
PAYQ 0.1488 0.0592 0.05 2.512 0.012 7.31 
Restricted log likelihood value, ln L10 = -175.16                    R2 (McFadden, 1973) = .06881  
Maximum unrestricted log likelihood value, ln L1 = -163.1073        R2 (Estrella, 1998)= .07717   
Log likelihood χ2

(df=16)= 24.10601       (p = .8721459E-01)                     % of correct predictions = 75.2 
Number of observations = 311 
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The truncated tobit part of the analysis is presented in the Table 6-6. According to 

this model, it is noted that location, level of exposure to information about food safety in 

fruits and vegetables as well food safety concerns are significant variables at a 0.1 

significance level. Consumers in Lansing MI were once more shown to be less willing to 

pay for COOL with marginal effects at the means showing that they were willing to pay 

$0.49 less than what the consumers in Atlanta GA were willing to pay. Those consumers 

who rated themselves as having seen or heard or read less about food safety in fresh fruits 

and vegetables were also found to be willing to pay marginally less for fresh tomatoes 

labeled “U.S.A. Grown.” In contrast, those who said they thought about food safety when 

purchasing fresh fruits and vegetables were found to be willing to pay more for produce 

labeled “U.S.A. Grown.” This may imply that these consumers consider U.S. produce 

safer hence they were willing to pay more for produce with COOL. 

Table 6-6. Combined apples and tomatoes truncated tobit model without factor scores 
(Model 3 

Variable Estimated 
Coefficient 

Standard 
Error 

Marginal 
Effects 

Standardized 
Coefficient 

p-value Mean of 
Regressor 

AGE -0.0192 0.0123 -0.01 -1.558 0.1193 44.43 
GENDER 0.6725 0.4091 0.20 1.644 0.1002 0.88 
EDU1 -0.0747 0.2624 -0.02 -0.285 0.7759 0.33 
EDU2 -0.0975 0.2540 -0.03 -0.384 0.7010 0.42 
LOC1 0.1938 0.2331 0.06 0.832 0.4057 0.42 
LOC2 -1.6638 0.5437 -0.49 -3.060 0.0022 0.18 
INC1 0.4257 0.2763 0.12 1.541 0.1234 0.27 
INC2 0.2584 0.2800 0.08 0.923 0.3561 0.23 
INC3 -0.0163 0.3150 0.00 -0.052 0.9586 0.18 
EXPOSE -0.2727 0.1542 -0.08 -1.769 0.0769 1.92 
PC1 -0.0703 0.3274 -0.02 -0.215 0.8300 0.24 
PC2 -0.0024 0.3145 0.00 -0.008 0.9939 0.20 
PC3 0.1562 0.2675 0.04 0.584 0.5593 0.36 
TRUST 0.0265 0.0646 0.01 0.410 0.6821 3.59 
SAFE 0.1814 0.0779 0.05 2.330 0.0198 3.79 
DFF -0.0640 0.0585 -0.02 -1.093 0.2742 6.94 
PAYQ 0.0280 0.0802 0.01 0.349 0.7271 7.43 
Sigma 0.8516 0.1063  8.014 0.0000  
Number of observations = 311              Log likelihood function = -102.78 
Observation after truncation = 233       Threshold values for model: Lower = 0 Upper = +∞ 
     
 



 

 

62

Overall, the models without factor scores all suggested an association between 

WTP for produce labeled “Grown in the U.S. and some of the demographic variables as 

well as the quality and food safety related variables. In all models without factor scores 

food preferences and presence of children in a household were insignificant implying that 

these have no effect on the WTP for COOL in fresh apples or tomatoes. Most of the 

models without factor scores were significant, having a relatively better predictive power 

than the naïve alternative. 
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CHAPTER 7 
FACTOR ANALYSIS RESULTS 

The models with factor scores are presented in Chapter 8, and include factor scores 

for both food quality and food preference variables derived from principle component 

factor analyses. Initially, they were also supposed to include food safety factor score(s). 

However, results from the factor analysis of food-safety-concern variables showed low 

correlations plus extremely low Kaiser-Meyer-Olkin (KMO) measures of sampling 

adequacy of less than 0.6 (see Appendix F). This necessitated the use of a single question 

from the questionnaire as a food safety variable in the final model specifications. For 

those variables for which factor analysis is used to derive factor scores, results are 

presented in this chapter. Table 7-1 summarizes results of the first factor analysis. The 

table shows that when food-quality-related variables were factor analyzed for the apple 

data, two factors were extracted. This number of factors extracted was established based 

on the scree plot analysis decision rule, and in the process a 77 percent extraction rate 

was achieved as well as a 0.843 KMO measure of sampling adequacy. The factor 

loadings distributed evenly between the two factors named “general quality conscious” 

and “natural quality conscious”. As is true in all factor analyses, naming of factors was 

solely based on the researcher’s intuition. Thus, the names should be viewed in that 

context. Factor scores were saved using the regression method for later use in the double-

hurdle models presented in Chapter 8. 
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Table 7-1. Rotated component matrix(a) for food quality proxy variables-apple data 
 Factor 

Proxy Variable 1 (General Quality conscious) 2 (Natural Quality conscious) 

I usually aim to eat natural food .227 .813 

I am willing to pay somewhat more for a 
product of better quality 

.764 .333 

Quality is decisive for me in purchasing 
foods 

.919 .181 

I always aim at the best quality .860 .343 

When choosing foods, I try to buy 
products that do not contain residuals of 
herbicides and antibiotics 

.271 .799 

I am willing to pay somewhat more for 
food containing natural ingredients 

.396 .825 

For me, wholesome nutrition begins with 
the purchase of foods of high quality 

.704 .462 

 
Table 7-2 shows results of the second factor analysis. In this case, food preference 

variables were reduced to yield three factors and these being extracted also based on a 

scree plot decision rule.  This time, a 69 percent extraction rate was achieved with a high 

KMO measure of sampling adequacy of 0.86. Scree plots and extraction percentages of 

all factor analyses in this study are shown in Appendix F. Again, names were intuitively 

assigned to the factors derived. Notably, the variable, “I will eat almost anything,” had 

relatively high loadings on two factors at the same time, i.e. “Open to unfamiliar foods” 

and “Choosey”. This made naming of the factors a little more challenging.  

In the tomato data, two factors were also derived for the quality variables with 73 

percent of the variance in the original variables being captured by the factors. Table 7-3 

shows how the variables’ factor loadings distributed. 
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Table 7-2. Rotated component matrix(a) for food preference proxy variables-apple data 
 

 

Factor 

Proxy Variable 1 (Open to unfamiliar 
foods) 

2 (Choosey) 3 (Afraid of 
unfamiliar foods) 

I like foods from different countries .712 -.045 -.161 

Ethnic food looks too weird to eat -.279 .040 .778 

I like to try new ethnic restaurants .832 -.165 -.288 

At parties, I will try a new food .852 -.224 -.155 

I am very particular about the foods I 
will eat 

-.190 .765 .135 

I am constantly sampling new and 
different foods 

.685 -.280 -.382 

I don't trust new foods -.285 .283 .700 

I will eat almost anything .585 -.654 -.023 

If I don't know what is in a food, I 
won't try it 

-.080 .730 .337 

I am afraid to eat things I have never 
eaten before 

-.105 .490 .645 

 
The variables “I usually aim to eat natural food” and “For me wholesome nutrition 

begins with the purchase of foods of high quality” had more or less the same levels of 

correlation with each factor, hence these variables contributed significantly to both 

factors’ variances.  The interpretation of this could be that the nutrition and natural 

product attributes are perceived by consumers as indicators of quality in general and 

specific quality associated with natural foods. Perhaps no real distinction exists for these 

variables in relation to these quality factors.  
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Table 7-3. Rotated component matrix(a) for food quality proxy variables-tomato data 
 Factor 

 Proxy Variable 1 (General Quality 
conscious) 

2 (Natural Quality 
conscious) 

I usually aim to eat natural food .439 .488 

I am willing to pay somewhat more for a product of better 
quality 

.865 .182 

Quality is decisive for me in purchasing foods .905 .254 

I always aim at the best quality .710 .373 

When choosing foods, I try to buy products  that do not 
contain residuals of herbicides and antibiotics 

.148 .930 

I am willing to pay somewhat more for food containing 
natural ingredients 

.359 .818 

For me, wholesome nutrition begins with the purchase of 
foods of high quality 

.599 .546 

 
Table 7-4 shows further results of the factor analyses with the tomato data. Once 

again, three factor scores were derived for consumer food preferences. The third factor 

was however unnamed owing to unclear interpretation of the factor loadings. These 

results show that sometimes naming of the latent factors in a factor analysis, even after 

rotation, can be complicated and at times inappropriate (Hair et al., 2003). This is one 

reason why there is continued debate in literature on the concept and relevance of naming 

underlying factors. Perhaps the factors’ underlying influence on the dependent variable in 

subsequent double hurdle analyses is all that matters and derivation of names is best left 

alone. 

In terms of extraction rate, the three factors were attributable to 68 percent of the 

variance in the original variables and a 0.847 KMO measure of sampling adequacy. It is 

noteworthy to mention that this and other levels of extraction described in this study, 
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though relatively low, are statistically acceptable especially given the high KMO 

measures of sampling adequacy. 

Table 7-4. Rotated component matrix(a) for food preference proxy variables-tomato data 
 Factor 

 Proxy Variable 1 (Open to unfamiliar 
foods) 

2 (Choosey) 3 
(unnamed) 

I like foods from different countries .718 -.160 .069 

Ethnic food looks too weird to eat -.650 .549 .107 

I like to try new ethnic restaurants .809 -.215 .221 

At parties, I will try a new food .725 -.100 .488 

I am very particular about the foods I will eat -.063 .614 -.493 

I am constantly sampling new and different foods .540 -.206 .560 

I don't trust new foods -.355 .726 -.090 

I will eat almost anything .154 -.263 .853 

If I don't know what is in a food, I won't try it -.049 .703 -.273 

I am afraid to eat things I have never eaten before -.312 .743 -.171 

 
For the combined apple and tomato data set, the factor analyses yielded similar 

results, as expected. 74 percent extraction rate was achieved for the two factors extracted, 

with a KMO measure of 0.851 being attained. Table 7-5 summarizes the factor analysis 

performed for the food quality variables. 

Once more, the variables “I am willing to pay somewhat more for a product of 

better quality,” “Quality is decisive for me in purchasing foods” and “I always aim at the 

best quality” loaded high on the “General Quality conscious” factor. The other variables 

loaded high on the “Natural Quality conscious” factor. Again, the variable “For me, 
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wholesome nutrition begins with the purchase of foods of high quality” loaded evenly 

between the two factors. 

Table 7-5. Rotated component matrix(a) for food quality proxy variables-combined apple 
and tomato data set 

Factor  

 

Proxy Variable 
1(General Quality 

conscious) 
2 (Natural Quality 

conscious) 

I usually aim to eat natural food .290 .692 

I am willing to pay somewhat more for a product of better 
quality 

.812 .266 

Quality is decisive for me in purchasing foods .910 .229 

I always aim at the best quality .796 .347 

When choosing foods, I try to buy products that do not 
contain residuals of herbicides and antibiotics 

.204 .861 

I am willing to pay somewhat more for food containing 
natural ingredients 

.367 .824 

For me, wholesome nutrition begins with the purchase of 
foods of high quality 

.649 .504 

 
Pertaining to consumer food preferences, the results presented in Table 7-6 were 

attained for the combined apple and tomato data set. This time the extraction rate was 

slightly lower, at 68 percent. The KMO measure of sampling adequacy was 0.863 and a 

total of three factors were extracted using the scree plot decision rule. Most of the 

loadings were similar to those in the tomato data set, with the majority clearly loading on 

a single factor. Only “I will eat almost anything” and “If I don’t know what is in a food, I 

won’t try it” did not, possibly indicating the vagueness of these statements.  
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Table 7-6. Rotated component matrix(a) for food preference proxy variables-tomato data 
Factor  

 

 

Proxy Variable 

1(Open to different 
foods) 

2(Choosey) 3(afraid of unfamiliar 
foods) 

I like foods from different countries .689 .003 -.261 

Ethnic food looks too weird to eat -.398 .006 .752 

I like to try new ethnic restaurants .808 -.161 -.292 

At parties, I will try a new food .832 -.286 -.115 

I am very particular about the foods I 
will eat 

-.140 .723 .272 

I am constantly sampling new and 
different foods 

.669 -.380 -.229 

I don't trust new foods -.263 .305 .703 

I will eat almost anything .462 -.766 .040 

If I don't know what is in a food, I won't 
try it 

-.036 .633 .446 

I am afraid to eat things I have never 
eaten before 

-.167 .440 .671 

 
On the whole, the factor analyses presented here performed well with acceptable 

levels of significance and extraction rates. The only case that warranted discarding of the 

procedure was that of food safety variables which had low correlations. Perhaps more 

questions on food safety should have been asked and framing them in a better way may 

have improved the survey design to yield better results. 
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CHAPTER 8 
ECONOMETRIC MODELING WITH FACTOR SCORES 

This chapter presents the models with factor scores derived from the factor analyses 

alluded to in Chapter 7. As in the case of Chapter 6, three models are developed (i.e. for 

apple data, tomato data, and combined apple and tomato data) and their results are 

discussed in detail. 

Apples Model (Model 4) 

When factor scores for food quality and food preferences were incorporated in 

place of single variables in the apples probit model, the explanatory power increased 

marginally (significance level of 0.94). However, this model was still insignificant as 

shown in Table 8-1.  

Despite this result, the truncated tobit estimation is presented below in Table 8-2 

and as is shown, age, gender, income and location demographics were significant at 0.1 

significance level. Surprisingly, the quality variables (QUAL1 and QUAL2) were both 

insignificant in the truncated model. Nevertheless, the signs of these quality coefficients 

were positive as expected, implying that quality conscious consumers would pay more 

for the labeled apples. The signs of the estimated coefficients for demographics were also 

as expected save for age, which was negative, suggesting that older consumers were 

unwilling to pay more for labeled apples. With respect to income, consumers with an 

annual pre-tax income of less than $50,000 were willing to pay more for COOL. The 

other income group dummy variables were insignificant suggesting that they have the 

same effect as the base ($100,000 and more).  
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Table 8-1. Apples probit model with factor scores (Model 4) 
Variable Estimated 

Coefficient 
Standard 

Error 
Marginal 

Effects 
Standardized 

Coefficient 
p-value Mean of 

Regressor 
AGE -0.0031 0.0146 0.00 -0.215 0.8301 45.22 
GENDER 0.2107 0.4408 0.06 0.478 0.6326 0.90 
EDU1 -0.0799 0.3850 -0.02 -0.208 0.8356 0.35 
EDU2 0.2305 0.3508 0.06 0.657 0.5112 0.38 
LOC1 -0.1216 0.3710 -0.03 -0.328 0.7432 0.41 
LOC2 0.5014 0.4963 0.11 1.010 0.3124 0.13 
INC1 0.1824 0.3905 0.05 0.467 0.6403 0.26 
INC2 -0.0315 0.3903 -0.01 -0.081 0.9356 0.19 
INC3 0.2275 0.3890 0.06 0.585 0.5586 0.22 
EXPOSE 0.0010 0.2178 0.00 0.004 0.9964 1.90 
PC1 0.0820 0.4663 0.02 0.176 0.8604 0.26 
PC2 0.6342 0.4935 0.14 1.285 0.1987 0.15 
PC3 -0.0463 0.3560 -0.01 -0.130 0.8965 0.37 
TRUST 0.1461 0.0962 0.04 1.520 0.1286 3.69 
SAFE 0.0091 0.0911 0.00 0.100 0.9206 3.70 
PFR1 -0.1714 0.1640 -0.05 -1.045 0.2960 0.00 
PFR2 -0.0112 0.1525 0.00 -0.074 0.9412 0.00 
PFR3 0.1364 0.1456 0.04 0.937 0.3487 0.00 
QUAL1 0.1339 0.1511 0.04 0.886 0.3754 0.00 
QUAL2 0.3361 0.1592 0.09 2.111 0.0348 0.00 
Restricted log likelihood value, ln L10 = -69.15                                  R2 (McFadden, 1973) = .0760       
Maximum unrestricted log likelihood value, ln L1 = -63.90               R2 (Estrella, 1998)= .0772 
Log likelihood χ2

(df=19)= 10.50          (p = .9394)                                 % of correct predictions = 80.1 
Number of observations = 136 
 
Table 8-2. Apples truncated tobit model with factor scores (Model 4) 
Variable Estimated 

Coefficient 
Standard 

Error 
Marginal 

Effects 
Standardized 

Coefficient 
p-value Mean of 

Regressor 
AGE -0.0249 0.0128 -0.01 -1.955 0.0506 44.64 
GENDER 1.0991 0.5256 0.36 2.091 0.0365 0.91 
EDU1 0.4658 0.3691 0.15 1.262 0.2070 0.35 
EDU2 0.2450 0.3275 0.08 0.748 0.4543 0.38 
LOC1 -0.2101 0.3222 -0.07 -0.652 0.5143 0.40 
LOC2 -1.9737 0.6091 -0.64 -3.240 0.0012 0.14 
INC1 0.8316 0.3345 0.27 2.486 0.0129 0.27 
INC2 0.0412 0.3532 0.01 0.117 0.9072 0.19 
INC3 -0.1450 0.3608 -0.05 -0.402 0.6877 0.23 
EXPOSE -0.2030 0.1976 -0.07 -1.027 0.3045 1.90 
PC1 -0.1521 0.3628 -0.05 -0.419 0.6750 0.26 
PC2 -0.1248 0.4131 -0.04 -0.302 0.7625 0.17 
PC3 0.3012 0.3179 0.10 0.947 0.3435 0.36 
TRUST 0.0565 0.0783 0.02 0.722 0.4704 3.74 
SAFE -0.0040 0.0941 0.00 -0.042 0.9662 3.72 
PFR1 -0.0071 0.1314 0.00 -0.054 0.9570 0.00 
PFR2 0.1620 0.1269 0.05 1.277 0.2015 0.02 
PFR3 0.0728 0.1236 0.02 0.589 0.5558 0.05 
QUAL1 0.1897 0.1600 0.06 1.185 0.2359 0.04 
QUAL2 0.1987 0.1379 0.06 1.441 0.1495 0.08 
Sigma 0.7057 0.0904  7.804 0.0000  
Number of observations = 136             Log likelihood function = -32.87 
Observation after truncation = 108      Threshold values for model: Lower = 0 Upper = +∞ 
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In terms of location, it was once again revealed that consumers in Lansing MI are 

not willing to pay that much for produce labeled “U.S.A. Grown” unlike consumers in 

Gainesville FL or Atlanta GA. 

 
Tomatoes Model (Model 5) 

When it came to the tomato model estimation, a slightly different picture was 

found. Table 8-3 shows that most of the estimated coefficients for the tomatoes probit 

model with factor scores had the expected signs even though only quality and location 

were significant at 0.1 significance level.  

Table 8-3. Tomatoes probit model with factor scores (Model 5) 
Variable Estimated 

Coefficient 
Standard 

Error 
Marginal 

Effects 
Standardized 

Coefficient 
p-value Mean of 

Regressor 
AGE -0.0052 0.0131 0.00 -0.396 0.6918 44.21 
GENDER -0.0592 0.3266 -0.02 -0.181 0.8561 0.87 
EDU1 0.0248 0.3043 0.01 0.082 0.935 0.33 
EDU2 0.3589 0.2900 0.13 1.238 0.2159 0.43 
LOC1 0.6895 0.3008 0.26 2.292 0.0219 0.38 
LOC2 -0.2145 0.2882 -0.08 -0.744 0.4566 0.28 
INC1 -0.0578 0.3141 -0.02 -0.184 0.8539 0.27 
INC2 -0.2076 0.3093 -0.07 -0.671 0.5022 0.28 
INC3 -0.0952 0.3703 -0.03 -0.257 0.7972 0.14 
EXPOSE 0.1879 0.1462 0.07 1.285 0.1989 1.94 
PC1 -0.2490 0.4260 -0.09 -0.584 0.5589 0.23 
PC2 -0.1610 0.3894 -0.06 -0.414 0.6792 0.22 
PC3 -0.2101 0.3176 -0.08 -0.662 0.5083 0.37 
SAFE 0.0742 0.0765 0.03 0.97 0.3321 3.41 
TRUST 0.0589 0.0748 0.02 0.787 0.4314 3.71 
PFR1 -0.1192 0.1240 -0.04 -0.961 0.3363 0.00 
PFR2 0.0271 0.1175 0.01 0.231 0.8174 0.00 
PFR3 0.0819 0.1132 0.03 0.723 0.4695 0.00 
QUAL1 0.3140 0.1289 0.12 2.436 0.0149 0.00 
QUAL2 0.1378 0.1217 0.05 1.132 0.2576 0.00 
Restricted log likelihood value, ln L10 = -104.70                              R2 (McFadden, 1973) = .14248 
Maximum unrestricted log likelihood value, ln L1 = -89.77989             R2 (Estrella, 1998)= .16800 
Log likelihood χ2

(df=19)= 29.83458         (p = .0539)                          % of correct predictions = 74.3 
Number of observations = 175 
 
 

The model predicted correctly for 74.3 percent of the actual responses recorded. 

Marginal effects indicated that being a Gainesville, FL (LOC1) consumer would increase 
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the probability of being willing to pay a premium for tomatoes labeled “U.S.A. Grown” 

by approximately 26 percent as compared to a consumer from Atlanta, GA, ceteris 

paribus. In contrast, being a Lansing, MI (LOC2) consumer did not change the 

probability of being willing to pay for tomatoes labeled “U.S.A. Grown” when compared 

to the base (consumers in Atlanta, GA). 

Also according to model 5, consumers’ perceptions about food quality in general 

were shown to have a positive impact on the likelihood of being willing to pay a premium 

for COOL in fresh tomatoes. As displayed in Table 8-3, the marginal probability thereof, 

ceteris paribus, is 12 percent. The truncated estimation in model 5 is shown in Table 8-4.  

Table 8-4. Tomatoes truncated tobit model with factor scores (Model 5) 
Variable Estimated 

Coefficient 
Standard 

Error 
Marginal 

Effects 
Standardized 

Coefficient 
p-value Mean of 

Regressor 
AGE -0.0011 0.0096 0.00 -0.118 0.9057 44.26 
GENDER 0.1995 0.2600 0.09 0.767 0.4429 0.86 
EDU1 -0.3170 0.2201 -0.15 -1.440 0.1498 0.32 
EDU2 -0.2297 0.2078 -0.11 -1.105 0.2690 0.46 
LOC1 0.4261 0.2074 0.20 2.054 0.0400 0.45 
LOC2 -0.6325 0.3224 -0.30 -1.962 0.0498 0.22 
INC1 0.2769 0.2399 0.13 1.154 0.2484 0.27 
INC2 0.3925 0.2384 0.19 1.647 0.0996 0.27 
INC3 0.3744 0.2767 0.18 1.353 0.1761 0.14 
EXPOSE -0.1740 0.1170 -0.08 -1.487 0.1371 1.94 
PC1 -0.2476 0.2976 -0.12 -0.832 0.4054 0.22 
PC2 -0.0260 0.2644 -0.01 -0.098 0.9218 0.22 
PC3 -0.1813 0.2360 -0.09 -0.768 0.4424 0.36 
TRUST 0.0374 0.0562 0.02 0.664 0.5066 3.46 
SAFE 0.0987 0.0591 0.05 1.670 0.0950 3.86 
PFR1 0.0535 0.1022 0.03 0.524 0.6004 0.02 
PFR2 -0.1542 0.0878 -0.07 -1.756 0.0791 -0.01 
PFR3 -0.0004 0.0895 0.00 -0.004 0.9968 0.00 
QUAL1 0.1021 0.1145 0.05 0.892 0.3723 0.12 
QUAL2 0.0916 0.0935 0.04 0.979 0.3274 0.09 
Sigma 0.6093 0.0717  8.497 0.0000  
Number of observations = 175             Log likelihood function = -47.01 
Observation after truncation = 125      Threshold values for model: Lower = 0 Upper = +∞ 
 
 

It was once again noted that location is a significant factor influencing how much 

consumers will pay for COOL in tomatoes. Consumers in Gainesville, FL will pay on 
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average $0.20 more than Atlanta consumers while Lansing consumers will pay 

approximately $0.30 less on average. Also shown is that household income level affects 

the premium that consumers will pay for fresh tomatoes labeled “U.S.A. Grown.” 

Consumers in the $50,000 to $74,999 (INC2) income bracket will pay on average $0.19 

more than consumers in the $100,000 or more income bracket (the base). Generally, 

consumers with incomes of less than $100,000 are shown to be willing to pay a larger 

premium for COOL in tomatoes.  

An additional finding of model 5 is that consumers’ views about food safety have a 

bearing on how much they will pay as a premium for “U.S.A. Grown” labeling in fresh 

tomatoes. This was strangely not so in the apple model (i.e. model 4). Consumers who 

said they think about food safety when purchasing fruits and vegetables are found to be 

willing to pay more for tomatoes labeled “U.S.A. Grown.” Perhaps food safety concerns 

of the surveyed consumers are somewhat greater in fresh tomatoes than in fresh apples. 

 Model 5 also estimates that consumers’ food preferences have some bearing on 

how much consumers will pay for COOL in fresh tomatoes. However, only the second 

factor score for food preferences, “choosey,” is significant at α = 0.1 and it negatively 

impacts how much consumers will pay as a premium for tomatoes labeled “U.S.A. 

Grown.” The negative impact is quite unexpected because one would think that 

consumers who are particular about the food they eat will pay more to know the origin of 

their tomatoes. In this case, the model predicts the opposite; particular consumers are 

unwilling to pay more for tomatoes labeled “U.S.A. Grown.” It is possible that these 

consumers trust the marketing system to ensure that tomatoes made available are of 

acceptable quality and standards, thus they are not too concerned about country of origin. 
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This may also be the same for high income level consumers who also proved to be less 

concerned about country of origin. 

Combined Apples and Tomatoes Model (Model 6) 

Table 8-5 shows the probit estimation for the combined apple and tomato data. It 

shows that both food quality factor scores were significant at α = 0.05.  

Table 8-5. Combined apples and tomatoes probit model with factor scores (Model 6) 
Varible Coefficient Standard 

Error 
Marginal 

Effects 
Standardized 

Coefficient 
p-value Mean of 

Regressor 
AGE -0.0077 0.0088 0.00 -0.874 0.382 44.65 
GENDER -0.0655 0.2415 -0.02 -0.271 0.7863 0.88 
EDU1 0.1513 0.2219 0.05 0.682 0.4953 0.34 
EDU2 0.2548 0.2105 0.08 1.211 0.226 0.41 
LOC1 0.2909 0.2140 0.09 1.359 0.1741 0.40 
LOC2 -0.2283 0.2195 -0.08 -1.04 0.2982 0.21 
INC1 -0.0207 0.2280 -0.01 -0.091 0.9276 0.27 
INC2 -0.1404 0.2328 -0.05 -0.603 0.5464 0.24 
INC3 0.0822 0.2566 0.03 0.32 0.7489 0.17 
EXPOSE 0.1826 0.1130 0.06 1.615 0.1062 1.91 
PC1 -0.1269 0.2760 -0.04 -0.46 0.6457 0.24 
PC2 0.0933 0.2733 0.03 0.341 0.7328 0.19 
PC3 -0.0860 0.2209 -0.03 -0.389 0.6971 0.37 
SAFE 0.0474 0.0538 0.02 0.881 0.3781 3.71 
TRUST 0.1133 0.0545 0.04 2.08 0.0375 3.53 
PFR1 -0.1170 0.0890 -0.04 -1.314 0.1889 0.00 
PFR2 -0.0192 0.0848 -0.01 -0.226 0.8212 0.00 
PFR3 0.0502 0.0849 0.02 0.592 0.554 0.00 
QUAL1 0.1762 0.0859 0.06 2.052 0.0402 0.00 
QUAL2      0.2264 0.0902 0.07 2.509 0.0121 0.00 
Restricted log likelihood value, ln L10 = -179.40                                R2 (McFadden, 1973) = .07925 
Maximum unrestricted log likelihood value, ln L1 = -165.1843              R2 (Estrella, 1998)= .09086 
Log likelihood χ2

(df=19)= 28.43597    (p = .0754)                                 % of correct predictions = 74.0 
Number of observations = 311 
 
 
 

Consumers who were more conscious about food quality (be it quality in general or 

quality associated with natural foods) were found to be more likely to pay a premium for 

fresh apples or tomatoes labeled “U.S.A. Grown.” The level of trust that consumers have 

for information they receive from U.S. government agencies (e.g. USDA, FDA, EPA 

etc.) was the only other significant variable (at α = 0.05). Here it was found that 

consumers who were more trusting of the information they receive from U.S. government 
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agencies were more likely to pay for COOL. Surprisingly, all demographics turned out to 

be insignificant in the participation decision making process, suggesting that it does not 

matter if one is male or female or if income is high or low. Perhaps the participation 

decision is simply not a function of demographics. Overall, the model was significant (p 

= 0.075) and had a 74.0 percent correct prediction rate. 

The truncated tobit estimation is presented in Table 8-6, where it is reported that 

gender and location significantly determine how much the consumers are willing to pay 

once they have decided they are willing to pay for COOL. Marginal effects show the 

expected result that female consumers are willing to pay 20 cents more per pound than 

males. In terms of location, the base used was Atlanta, GA and consumers in Lansing, MI 

were found to be willing to pay substantially less than those in Atlanta (approximately 46 

cents per pound less). In contrast, consumers in Gainesville, FL were willing to pay 

approximately 4 cents per pound more than those in Atlanta, GA. A reason for this could 

be that MCOOL policy has been prevalent for the past 26 years at the state level in 

Florida. Thus, shoppers in Gainesville FL could be accustomed to MCOOL and therefore 

are willing to pay for COOL. Conversely, Michigan is geographically far from either 

Georgia or Florida. Thus it could be the case that Michigan consumers are less exposed to 

COOL and are therefore less willing to pay for COOL. Another possible explanation is 

that Michigan borders Canada, and perhaps Michigan consumers are accustomed to 

buying and consuming food from Canada. For more details on location-based premium 

differentials refer to Table 5-3 in Chapter 5. 

Income level is another demographic that seemed to have an impact on the amount 

consumers are willing to pay. The greater-than-$100,000 income group was used as the 
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base in the model. Findings suggest that consumers with an income level of less than 

$50,000 are the only group with a significantly greater WTP than the base (15 cents per 

pound more). This finding is similar to that in Loureiro and Umberger (2002), implying 

that more affluent consumers consider it unimportant to know where their apples or 

tomatoes come from and thus do not value COOL. 

Table 8-6. Combined apples and tomatoes truncated tobit model with factor scores 
(Model 6) 

Variable Estimated 
Coefficient 

Standard 
Error 

Marginal 
Effects 

Standardized 
Coefficent 

p-value Mean of  
Regressor 

AGE -0.0156 0.0106 -0.01 -1.478 0.1394 44.46 
GENDER 0.5704 0.3406 0.20 1.675 0.0940 0.89 
EDU1 -0.0216 0.2406 -0.01 -0.09 0.9285 0.34 
EDU2 -0.0498 0.2276 -0.02 -0.219 0.8266 0.42 
LOC1 0.1206 0.2082 0.04 0.579 0.5625 0.43 
LOC2 -1.3283 0.4310 -0.46 -3.082 0.0021 0.17 
INC1 0.4493 0.2492 0.15 1.803 0.0714 0.27 
INC2 0.2555 0.2476 0.09 1.032 0.3023 0.23 
INC3 0.0596 0.2817 0.02 0.212 0.8324 0.18 
EXPOSE -0.2253 0.1327 -0.08 -1.697 0.0897 1.93 
PC1 -0.1400 0.2921 -0.05 -0.479 0.6319 0.24 
PC2 -0.0887 0.2785 -0.03 -0.319 0.7500 0.20 
PC3 0.0583 0.2351 0.02 0.248 0.8041 0.36 
SAFE 0.1204 0.0667 0.04 1.804 0.0712 3.80 
TRUST 0.0306 0.0570 0.01 0.537 0.5911 3.62 
PFR1 -0.0965 0.1051 -0.03 -0.918 0.3587 0.00 
PFR2 0.0556 0.0862 0.02 0.645 0.5191 0.01 
PFR3 -0.0695 0.0938 -0.02 -0.741 0.4588 0.01 
QUAL1 0.1201 0.1188 0.04 1.011 0.3120 0.08 
QUAL2 0.1701 0.1042 0.06 1.633 0.1026 0.09 
Sigma 0.7937 0.0892  8.901 0.0000  
Number of observations = 311             Log likelihood function = -105.90 
Observation after truncation = 233      Threshold values for model: Lower = 0 Upper = +∞ 
 
 

The truncated estimation also displayed the food quality factor score that is 

associated with natural foods as having a positive impact on the price premium 

consumers are willing to pay for the “U.S.A. Grown” labeled fresh apples and tomatoes. 

In other words, consumers who are more natural-quality-conscious would pay more for 

COOL. However, the factor score for quality in general, had no significant impact on the 

amount they were willing to pay.  
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The food safety variable is the other factor that was significant at a significance 

level of 0.1. Consumers that think about food safety when purchasing fruits and 

vegetables were found to be willing to pay more for the label “U.S.A. Grown.” 

Unexpectedly, this food safety variable had not been significant in the participation stage, 

suggesting that it only plays a role on the consumption decision. The consumers’ self-

rated exposure to food safety information in fresh fruits and vegetable is another variable 

that was significant in model 6 and only with respect to the consumption decision. 

Consumers that rated themselves as having seen, read or heard less about food safety in 

fresh fruits and vegetables were willing to pay less for the label “U.S.A. Grown.” This 

suggests that consumers may be likely to pay more for produce labeled “U.S.A. Grown” 

if they are more informed about food safety issues in fresh fruits and vegetables. 
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CHAPTER 9 
CONCLUSIONS AND IMPLICATIONS 

Summary 

This thesis researches consumers’ WTP for COOL in fresh apples and tomatoes, 

specifically the label attribute “U.S.A. Grown.” Previous research on WTP for COOL has 

focused primarily on the beef sector with very little work being done on COOL in the 

produce sector. Thus, this thesis looks at the situation in the produce sector in order to 

provide empirical information that can be used by policy makers and decision makers in 

the produce sector. Given rising import competition in the produce sector and imminent 

changes in COOL legislation, which will see current voluntary COOL becoming 

mandatory, this information is timely and can contribute to a more informed decision 

making process.  

The study determines the nature of consumers’ WTP for COOL in fresh apples and 

tomatoes, ascertaining how much consumers are willing to pay and whether the WTP is 

product specific or not. Factors that influence the WTP are researched by applying 

Cragg’s double hurdle model to data collected from primary shoppers in Gainesville, FL, 

Lansing, MI and Atlanta, GA. In total, six separate double hurdle models are estimated 

using the same model specification. Three of these estimations incorporate factor scores 

of food quality and food preference variables as regressors, while the other three do not. 

In each set of three models, one analyzes fresh apple data, another fresh tomato data and 

a third combined fresh apple and tomato data. 
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Findings show that consumers from Michigan, Florida and Georgia are willing to 

pay a premium for the COOL attribute, “U.S.A. Grown,” in fresh apples and tomatoes. 79 

percent of the consumers sampled are found to be willing to pay a premium for fresh 

apples labeled “U.S.A. Grown” while 72 percent are willing to pay a premium in the case 

of fresh tomatoes labeled “U.S.A. Grown.” The mean WTP for COOL is calculated to be 

approximately $0.49 and $0.48 per pound of U.S. labeled apples and tomatoes 

respectively. These findings lead to the failure to reject the first hypothesis of the study, 

thereby accomplishing the first specific objective outlined in Chapter 1. 

The thesis also ascertains that the premium consumers are willing to pay for fresh 

apples labeled “U.S.A. Grown” is statistically equivalent to the premium they are willing 

to pay for fresh tomatoes labeled “U.S.A. Grown.” This results in the rejection of the 

second hypothesis of the study and achieves the second specific objective. 

Concerning the factors that influence the WTP for the COOL attribute, “U.S.A. 

Grown” in fresh apples and tomatoes, different models are developed, which come up 

with slightly different results, possibly indicating that though the premiums may be 

equivalent, the factors affecting them may differ slightly. Nonetheless, most of the 

estimated coefficients are found to have the expected signs on them and similar findings 

are made in all models.   

It is established that consumer food quality perception is a strong predictor of WTP 

for COOL in fresh apples and tomatoes. Location is also a significant explanatory 

variable, with consumers from Lansing, MI being the least willing to pay for the label 

“U.S.A. Grown” in both fresh apples and fresh tomatoes. Consumers from Gainesville, 

FL turn out to be willing to pay the highest average price premium for COOL in fresh 
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tomatoes while consumers from Atlanta, GA are willing to pay the highest average price 

premium for COOL in fresh apples. Consumer food preferences (as defined according to 

the questions in the questionnaire in Appendix B) are found to be insignificant in most 

models. Whether consumers are choosey or not about the food they eat does not seem to 

affect their WTP for the label “U.S.A. Grown” in fresh apples and tomatoes. Similarly, 

the gender, level of education and the presence of children in a household seem not to 

have much of an effect on consumers’ WTP for COOL in fresh apples and tomatoes. 

Also, consumers’ level of exposure to food safety information in fruits and vegetables 

seem not to have much of an effect either. Most psychographics and demographics such 

as gender, age, education, and food safety concerns seem to have minor effect depending 

on the product under consideration. This is particularly so, in the truncated models where 

the consumption decision (i.e. how much to pay) is estimated. These findings relate to the 

third hypothesis of this study and lead to the rejection of some aspects of the hypothesis. 

Consumer perceptions about food preferences and food safety are not key factors of WTP 

for COOL in fresh apples and tomatoes, as demonstrated by the lack of significance at 

0.1 levels. However, consumer perceptions about food quality are found to be statistically 

significant, suggesting that they are key factors of WTP for COOL in fresh apples and 

tomatoes. 

Implications 

There are several implications that arise from the findings made in this thesis. First, 

by establishing that consumers are willing to pay for the label “U.S.A. Grown” in both 

fresh apples and fresh tomatoes, the study implies that U.S. consumers want to know the 

country of origin of the apples and tomatoes they consume. This contributes to 

justification (on the consumers’ side) of MCOOL or at the very least COOL on a 
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voluntary basis, in the apple and tomato markets; either mandatory or voluntary COOL 

legislation would facilitate the provision of country-of-origin information as desired by 

consumers at the final point of purchase.  

Also, the findings suggest that it may be possible for producers and marketers to 

use the label “U.S.A. Grown” in order to garner a competitive advantage over import 

substitutes in the U.S. market. Consumers surveyed in this study were willing to pay 

approximately $0.49 and $0.48 more for a pound of U.S. labeled apples and tomatoes 

respectively, over unlabeled produce. However, the costs associated with incorporating 

labels have to be calculated before an additional price mark up can be considered. 

Furthermore, it would be necessary to compare the net price premium (i.e. the price 

premium after deducting costs of incorporating labeling) for “U.S.A. Grown” produce 

with those of other countries. 

The thesis also establishes premium equivalency in fresh apples and tomatoes 

labeled “U.S.A. Grown,” possibly implying that there is potential for generic promotion 

of the label “U.S.A. Grown” to enhance overall demand for U.S. produce over imports. 

This is, however, not conclusive from the findings of this study, and complementary and 

extensive research is required to make more than tentative claims about this. 

By making use of Cragg’s double hurdle model to estimate the WTP for COOL, 

this thesis finds that consumers’ food quality perceptions are critical factors in both the 

participation and consumption decision making processes. This implies that before 

COOL can be used as a tool for enhancing demand for U.S. produce; produce quality will 

have to be ensured, otherwise, COOL is likely to induce a negative market response. It is 

apparent from the research that the label “U.S.A. Grown” may serve to inform consumers 
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not only the country-of-origin but also the quality of the produce. This is also an 

important implication with respect to prospects of generic promotion of U.S. labeled 

produce. If any form of generic promotion is to be chosen by industry players, then 

ensuring consistent quality will be most critical. Poor quality in any part of the industry 

may tarnish the image of the label, consequently causing a decline in the price consumers 

are willing to pay for produce labeled “U.S.A. Grown.” 

Location is another factor that is clearly shown to influence how much consumers 

will pay for produce labeled “U.S.A. Grown.” An implication from this is that if a 

marketing strategy is to be developed for fresh tomatoes and apples labeled “U.S.A. 

Grown,” it will have to be sensitive to the location of the targeted consumers. If pricing 

and promotion strategies are to be successful, they may need to be different in accordance 

with the nuance of dominant consumer preferences at each location. Given that in Florida 

(where MCOOL has been in place for 26 years) consumers were willing to pay more for 

COOL, it is implied that U.S. consumers can become loyal to the label “U.S.A. Grown” 

if exposed to it for a prolonged time. Perhaps, Floridian consumers may have learned to 

expect labeling over the years. 

Other factors that the thesis finds to be of relative importance include the extent to 

which consumers trust the information they receive from U.S. government agencies (e.g. 

USDA, FDA and EPA) and the consumers’ food safety concerns. While most models 

find these to be insignificant factors, it is clear that they have some bearing on how much 

consumers will pay for COOL. Concerning the former, it is found to be a significant 

determinant of the participation decision in one of the models with factor scores (Model 

6). This is likely due to the fact that agencies are responsible for regulating and enforcing 
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produce labeling laws. If consumers trust the information they are getting from these 

agencies, then they are more likely to value COOL because they would believe that there 

is a trustworthy labeling verification system in place. Since COOL is a credence-attribute 

label that consumers cannot verify except through a third party (i.e. an agency), this 

would be important. 

As pertaining to food safety concerns, these seem to mainly affect the WTP in 

tomatoes and not in apples. The truncated estimations of the tomatoes models (Models 2 

and 5) show that consumers who take food safety concerns into consideration when 

making the decision to purchase fruits and vegetables will pay more money for the label 

“U.S.A. Grown” in fresh tomatoes. This is somewhat expected, since fresh tomatoes are 

relatively more perishable and prone to food safety problems. Another possible 

implication here is that consumers regard U.S. tomatoes to be safer implying that U.S. 

fresh tomato producers may be able to capitalize on this to garner competitive advantage 

over import substitutes. 

With respect to demographics, most are found to be insignificant predictor 

variables, with gender and income level variables turning out to be mildly important. It is 

critical to note that the data analyzed in this study was drawn from primarily high income 

earners and highly educated individuals. Thus, for purposes of marketing the “U.S.A. 

Grown” label, information in this thesis could be used to target this particular 

demographic in the U.S. primary shopper population. 

All in all, this thesis reports the findings that consumers’ food quality perceptions 

and consumers’ location are important determinants of WTP for COOL in apples and 

tomatoes. Most demographics are also somewhat important factors, especially in the 
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consumption decision on how much to pay, (i.e. once the consumer is willing to pay a 

premium). Though food safety, trust and preferences are psychographics included in the 

models estimated, these are relatively less important. 

Areas for Further Research 

The scope of this thesis, like all others, is and had to be limited. Several aspects 

relating to the research topic are simply not covered, leaving some areas for further study. 

Though this research finds consumers to be willing to pay for fresh apples and tomatoes 

labeled “U.S.A. Grown” there is little knowledge on how the U.S. label would fare 

against other country-of-origin labels. Researching this topic is imperative before 

substantive conclusions can be drawn about promoting the generic “U.S.A. Grown” label. 

The ramifications of such a promotional program on import competition in the U.S. 

produce industry can only be estimated if competitor country labels’ price premiums are 

calculated and compared to that for the “U.S.A. Grown” label.  

Using the same data that were collected and analyzed for this thesis, a forthcoming 

study addresses some of these issues. Preliminary findings from the study, suggest that 

the “U.S.A. Grown” label fares relatively well against several competitor country labels. 

Table 9-1 presents a synopsis of this and shows the price premiums that consumers were 

willing to pay to give up one pound of foreign fresh apples or fresh tomatoes, (which they 

had been endowed with) in exchange for identical produce labeled “U.S.A. Grown.” As 

described in Chapter 3, each participating consumer had initially been endowed with one 

pound of unlabeled fresh apples (tomatoes) and was then asked to bid for identical 

produce labeled “U.S.A. Grown.” What is not mentioned in Chapter 3 is that after the 

fourth round of bidding had occurred, consumers were informed the origin of their fresh 

apples (tomatoes), which they were initially endowed with.  
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Table 9-1. Comparison of mean bids: U.S.A. Grown versus Other Country labels 

WTP for U.S. Label 
 

Mean 
Difference 

Paired 
Samples 

Test 
t-value 

 
Number of 

Observations 

 
Before 

Information 
After 

Information   
 

Apples      
U.S.A. Grown versus No label 0.49 - - - 136 
U.S.A. Grown versus Chile 0.42 0.41 -0.01 -0.240 59 
U.S.A. Grown versus China 0.37 0.46 0.09 2.658 39 
U.S.A. Grown versus New 
Zealand 0.71 0.88 0.17 2.043 38 
Tomatoes       
U.S.A. Grown versus No label 0.48 - - - 175 
U.S.A. Grown versus Canada 0.34 0.38 0.04 1.475 67 
U.S.A. Grown versus Mexico 0.58 0.93 0.35 4.432 86 
U.S.A. Grown versus the 
Netherlands 0.56 0.67 0.11 1.941 22 

 
Thus, in Table 9-1, the first two columns titled “before information” and “after 

information,” show the mean WTP for the fresh produce labeled “U.S.A. Grown” before 

the foreign country information was revealed and after the foreign country information 

was revealed to the consumers, respectively. Since each survey site had been told a 

different foreign country of origin, the numbers of observations vary though the totals 

sum up to the sample sizes of 136 for apples and 175 for tomatoes. Further comparative 

analysis of the WTP by location, and with larger sample sizes, would be useful in future 

studies if this is to better inform U.S. producers and marketers of fresh produce. 

It would also be interesting to find out if U.S. producers would be better off using 

generic promotion of the label “U.S.A. Grown” in an effort to enhance market demand 

for U.S. grown produce. Currently, it is unclear if a firm level, sub-sector level or 

national level approach to promote the “U.S.A. Grown” label would be appropriate. 

Establishing this would be of keen interest to several players in the produce market who 
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may want to enhance demand for U.S. grown fresh tomatoes and apples, given the rising 

import competition recorded in the last few years. 

Concerning producers’ and marketers’ profitability, it would be useful to find out if 

costs associated with implementing COOL can be offset by what consumers are willing 

to pay for it. With the coming of MCOOL, this would be an important question to answer 

since MCOOL would certainly introduce new costs. Though this thesis makes findings 

that add to the justification for MCOOL or at the very least voluntary COOL, it does so 

by establishing whether or not consumers are willing to pay for the label “U.S.A. 

Grown.” The cost implications thereof are not addressed. 
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APPENDIX A 
EXPERIMENTAL AUCTIONS INSTRUCTIONS 

Procedures for Experimental WTP Auctions 
 
Instructions 
 
Thank you for agreeing to participate in today’s session.  As you entered the room, you 
should have been given $10.00 and a packet.  You should also have been assigned an ID 
number, which is located on the upper right hand corner of the packet.  You will use this 
ID number to identify yourself during this research session.  We use random numbers in 
order to ensure confidentiality.   
 

Before we begin, I want to emphasize that your participation in this session is completely 
voluntary.  If you do not wish to participate in the experiment, please say so at any time.  
Non-participants will not be penalized in any way.  I want to assure you that the 
information you provide will be kept strictly confidential and used only for the purposes 
of this research.  Please complete the consent form at this time.  
 
In today’s session, we are ultimately interested in your preferences for several different 
types of foods.  First, we will conduct a “food evaluation” exercise, followed by a 
“consumer survey”.  Before we begin, I would like you all to open your packets and take 
a minute to fill out the consent form.    
 
I will now begin going through a set of instructions with you and will read from this 
script so that I am able to clearly convey the procedures.  Importantly, from this point 
forward, I ask that there be no talking among participants.   
 
Are there any questions before we begin? 
 
In today’s session, we are ultimately interested in your preferences for fruits and 
vegetables.  To determine how much these foods may be worth to you, we are going to 
conduct an auction.  To begin, however, we will conduct a candy bar auction so that you 
can learn how the auction procedures work.   
 
First, let me say that I realize the following instructions might be a bit confusing at first.  
Don’t get frustrated.  We are conducting the candy bar auction first so that you will have 
a chance to learn how things work.  I will also provide an example that should help to 
further clarify any confusion you might have. 
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 Instructions 
Candy Bar Auction 
 
For agreeing to participate in this research session, we are giving each of you one free 
small Snickers bar.  The small Snickers bar is yours to keep, but please do not eat it just 
yet.   
 
Although you have been given a free small Snickers bar, in a moment we will give you 
the opportunity to participate in an auction to obtain a different size of candy bar if you 
so desire.  Here in the front of the room, I also have a large Snickers bar. 
 
I will now conduct an auction, where you will have the opportunity to exchange your 
Small Snickers bar for the Large Snickers bar.  Most likely, you would probably prefer to 
have the larger Snickers bar rather than the smaller Snickers bar.  Therefore, I’m 
interested in how much money you would be willing to pay to exchange your smaller 
Snickers for the larger Snickers.   
 
In a moment, you will be asked to indicate the most amount of money you are willing to 
pay to exchange your Small Snickers bar for the Large Snickers bar by writing bids on 
the enclosed bid sheets.   
 
Let me explain how the auction will proceed: 
 
Auction Procedures 

1) First, each of you has been given a bid sheet in your packet.  On this sheet you 
will, in a moment, write the most amount of money you are willing to pay to 
exchange your Small Snickers bar for the Large Snickers bar.  This is the amount 
of money you would be willing to pay to exchange your Small Snickers bar and 
take the Large Snickers bar instead.  Note: Your bids are private information and 
should not be shared with anyone.   

2) After you’ve finished writing your bids, the monitor will go around the room and 
collect the bid sheets. 

3) In the front of the room, bids will be ranked from highest to lowest.              
4) The four highest bids for the Large Snickers bar will win the auction.  The 

individuals that submitted the four highest bids will pay the 5th highest bid 
amount to exchange their Small Snickers bar for the Large Snickers.  

5) The numbers of the winning bidders and the winning price (the 5th highest bid) 
will be written on the chalkboard for everyone to see. 

6) After posting the price, I will re-conduct the auction for 2 additional rounds.   
7) At the completion of the 3rd round, I will randomly draw a number 1 through 3 to 

determine the binding round.  For example, if we randomly draw the number 3, 
then we will ignore outcomes in all other rounds and only focus on the winning 
bidders and price in round 3.  Importantly, all rounds have an equally likely 
chance of being the winning round.   

8) Once the binding round has been determined, the winning bidders will come 
forward and will pay the 5th highest bid amount and exchange their Small 
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Snickers for the Large Snickers.  All other participants will pay nothing and will 
keep their Small Snickers.  

 
 
Important Notes 

• You will only have the opportunity to win an auction for one candy bar.  Because 
we randomly draw a binding round, you cannot win more than one candy bar.  
You will either leave with one Large Snickers if you are a high bidder and some 
amount of money less than $10, or one Small Snickers and $10 if you are a low 
bidder. 

• You will actually pay money to exchange the Small Snickers for the Large 
Snickers bar.  This procedure is not hypothetical. 

• In this auction, the best strategy is to bid exactly what it is worth to you to 
exchange your Small Snickers for the Large Snickers.  Consider the following: if 
you bid less than it is worth to you to exchange your Small Snickers bar for a 
Large Snickers bar, you may end up not winning the auction even though you 
could have exchanged your Small Snickers at a price you were actually willing to 
pay.  Conversely, if you bid more than it is worth to you to exchange your Small 
Snickers for the Large Snickers, you may end up having to exchange your Small 
Snickers at a price higher than you really wanted to.  Thus, your best strategy is to 
bid exactly what it is worth to you to exchange your Small Snickers bar for the 
Large Snickers bar. 

• It is acceptable to bid $0.00 for the Large Snickers in any round.  This would 
mean that you are not willing to give up your Small Snickers for the Large 
Snickers. 

• Importantly, we are interested in what it is worth to you to exchange your Small 
Snickers for the Large Snickers.  We are not interested in your total value of the 
Large Snickers, only the amount of the exchange.  In other words, what is the 
premium you would place on your Large Snickers versus the Small Snickers? 
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Auction Example 
 
Suppose there were 10 people participating in an auction just like the one you are about 
to participate in.  Suppose that these individuals participated in 3 auction rounds, as you 
will, and that the 2nd round was randomly selected to be binding.  Now, suppose in round 
2, participant #1 bid $0.27 to exchange their Small Snickers bar for the Large Snickers, 
participant #2 bid $0.24, participant #3 bid $0.21, participant #4 bid $0.18, and 
participant #5 bid $0.15, participant #6 bid $0.12, participant #7 bid $0.09, participant #8 
bid $0.06, participant #9 bid $0.03, and participant #10 bid $0.00 to exchange their Small 
Snickers bar for the Large Snickers.  To further illustrate, the bids in round 2 were as 
follows: 
 

Participant 
Number #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 

Bid 
Amount $0.27 $0.24 $0.21 $0.18 $0.15 $0.12 $0.09 $0.06 $0.03 $0.00

  
 
 
Who would win the auction?  Participants #1, #2, #3, and #4 would win the auction 
because they were the four highest bidders.  How much would participants #1, #2, #3, 
and #4 pay to exchange their Small Snickers bar for the Large Snickers?  They would pay 
them the 5th highest bid amount, which was $0.15.  Thus, participants #1, #2, #3, and #4 
would come to the front of the room, pay $0.15 and exchange their Small Snickers bar for 
a Large Snickers.  Participants #5, #6, #7, #8, #9 and #10 would pay nothing and would 
keep with their free Small Snickers bar.   
 
*Note: these dollar amounts were used for illustrative purposes only and should not in 
any way reflect what the candy bars may be worth to you*         
 
Do you have any questions before we begin? 
 
Please use the bid sheets marked “candy bar auction.”  
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If Apples Auction was conducted first then: 
 
Apple Auction 
 
Now that you have had the chance to learn how the auction will work, we are interested 
in your preferences for two types of apples.   
 
For agreeing to participate in this research session, we are giving each of you a free 
pound of apples.  These apples are yours to keep.   
 
Although you have been given these apples for free, we will give you the opportunity to 
participate in an auction to obtain different apples if you so desire.  Here in the front of 
the room, we have another apple.  These apples have a label on them that identifies that 
they were grown in the United States. The apples are the same size and weight as the 
apples that you have been given.  
 
We will now conduct an auction, where you will have the opportunity to exchange your 
apples that contain NO label for the apples with the label “Grown in the United States”.  
In a moment, you will be asked to indicate the most amount of money you are willing to 
pay to exchange your apples for the apples with the label by writing bids on the enclosed 
bid sheets.  The procedures for this auction are exactly the same as the candy bar auction, 
with one exception: we request that all participants eat an apple at the end of the today’s 
auctions.  To refresh your memory as to how the auction works, I will go through the 
instructions again. 
 
Auction Procedures 

1) First, each of you has been given a bid sheet in your packet.  On this sheet you 
will, in a moment, write the most amount of money you are willing to pay so that 
you would be willing to exchange your apples for the apples with the label 
“Grown in the United States”.  This is the most amount of money you will pay to 
exchange your unlabeled apples for my labeled apples.  Note: your bids are 
private information and should not be shared with anyone. 

2) After you’ve finished writing your bids, the monitor will go around the room and 
collect the bid sheets. 

3) In the front of the room, each of your bids will be ranked from highest to lowest. 
4) The four highest bids will win the auction.  The individuals with the four highest 

bids will be the 5th highest bid amount for the exchange.   
5) We will write the winning bidder numbers and the winning price on the 

chalkboard for everyone to see.               
6) After posting the price, we will re-conduct the auction for 6 additional rounds.   
7) At the completion of the 7th round, we will randomly draw a number 1 through 7 

to determine the binding round.  For example, if we randomly draw the number 5, 
then we will ignore outcomes in all other rounds and only focus on the winning 
bidders and price in round 5.  Importantly, all rounds have an equally likely 
chance of being binding.   
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8) Once the binding round has been determined, the winning bidders will come 
forward and pay the 5th highest bid amount and exchange their apples for the 
labeled apples.  All other participants will keep their apples.  

 
Important Notes 

• You will only have the opportunity to win an auction for one pound of apples.  
Because we randomly draw a binding round, you cannot win more than one 
pound of apples from this auction.   

• The winning bidder will actually pay money to exchange their apples for the 
labeled apples.   This procedure is not hypothetical. 

• We will also expect participants to eat an apple at the conclusion of the auctions.   
• In this auction, the best strategy is to bid exactly what it is worth to you to 

exchange your apples for the labeled apples. 
• It is acceptable to bid $0.00 in any round.  This would mean that you are not 

willing to pay anything to trade your unlabeled apples for the labeled apples. 
• Importantly, we are interested in what it is worth to you to exchange your apples 

for the labeled apples. 
 
Do you have any questions before we begin? 
 
Before we begin, we would like to ask you to think about the following statement: 
This is not a hypothetical setting; you will pay money to exchange your apples if you win 
the auction.  The reason we use these auctions instead of, say for example, a survey, is 
that it is “closer” to real life.  However, it is not exactly a real situation; therefore, people 
do not always bid the same as they would truly behave in the grocery store.  Frequently, 
people bid a higher amount that they would pay in the grocery store. 
Let me tell you why I think that we see this, why people behave differently in an auction 
than they do when the situation is real.  I think that when we bid in an auction, we bid our 
best guess of what the good is really worth on the open market. Plus we are spending our 
money – the money we have been given, but it is money that we didn’t necessarily plan 
on having. But, when we are actually shopping, and we are actually spending money 
from our regular budget, we think a different way: if I spend money on this, that’s money 
I don’t have to spend on other things… we bid in a way that takes into account the 
limited amount of money we have… In other words, in the grocery store, often, you are 
going to purchase more than just one item and you are making decisions based on 
combinations of products and prices that will result in the basket of food products you 
desire at a certain price, so if you spend more money on this product, you will have less 
to spend on other products to stay within your budget.  This is just my opinion, of course, 
but it’s what I think may be going on in auctions. 
So, if I was in your shoes, I would ask myself: if I was grocery shopping, and I had to pay 
$X more to purchase this pound of apples over another pound of apples, do I really want 
to spend my money this way?  If I really did, I would bit $X, if I didn’t I would bid less 
than $X. 
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Tomato Auction 
 
Now we will begin another auction, though this one will be slightly different, so please 
bear with us as we go through the instructions one more time.   
 
On the table, you see four different pounds of tomatoes.  These tomatoes are labeled as 
from the United States, Mexico, Holland, and Canada.  We will give you the opportunity 
to participate in an auction to obtain one pound of tomatoes if you so desire.   
 
In a moment, you will be asked to indicate the most amount of money you are willing to 
pay to for each pound of tomatoes.  The procedures for this auction are similar to the 
apple auction, however, in this auction, we will randomly select not only one round to be 
binding, but we will randomly select which tomatoes will be sold.  Please pull out your 
bid sheets labeled Tomato auction.  You will note that you now have space to write in a 
price for the each of the four pounds of tomatoes.  Please note that you are now indicating 
how much you would be willing to pay for a pound of tomatoes.  If you choose to bid 0, 
that means you are not interested in buying that pound of tomatoes.  If you bid 0 on all 4 
pounds of tomatoes, that means you do not wish to leave today with any tomatoes.  As 
this auction is slightly different, let me go through the instructions again. 
 
Auction Procedures 

1) First, each of you has been given a bid sheet in your packet.  On this sheet you 
will, in a moment, write the most amount of money you are willing to pay for 
each pound of tomatoes, as labeled by country of origin.  This is the most amount 
of money you will pay to purchase these tomatoes.  Note: your bids are private 
information and should not be shared with anyone. 

2) After you’ve finished writing your bids, the monitor will go around the room and 
collect the bid sheets. 

3) In the front of the room, each of your bids will be ranked from highest to lowest 
for each      product. 

4) The four highest bids will win the auction.  The individuals with the four highest 
bids will be the 5th highest bid amount for the exchange.   

5) We will write the winning bidder numbers and the winning prices on the 
chalkboard for everyone to see.  There will be four different sets of winning 
bidder numbers and prices – one for each type of tomato. 

6) After posting the price, we will re-conduct the auction for 2 additional rounds.   
7) At the completion of the 3rd round, we will randomly draw a number 1 through 3 

to determine the binding round and we will randomly draw which pound of 
tomatoes is binding.  For example, if we randomly draw the number 2, and 
tomatoes from Holland, then we will ignore outcomes in all other rounds and only 
focus on the winning bidders and price in round 2 for the tomatoes from Holland.  
Importantly, all rounds and types of tomatoes have an equally likely chance of 
being binding.   

8) Once the binding round has been determined, the winning bidders will come 
forward and pay the 5th highest bid amount and purchase their tomatoes.   
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Important Notes 

• You will only have the opportunity to win an auction for one pound of tomatoes.  
Because we randomly draw a binding round, you cannot win more than pound of 
tomatoes from this auction.   

• The winning bidder will actually pay money to purchase their pound of tomatoes.   
This procedure is not hypothetical. 

• In this auction, the best strategy is to bid exactly what it is worth to you to 
purchase a pound of tomatoes. 

• It is acceptable to bid $0.00 in any round.  This would mean that you are not 
willing to pay anything for the pound of tomatoes. 

 
 
Do you have any questions before we begin? 
 
 
Again, I ask you to think about this as if you are in the grocery store purchasing a pound 
of tomatoes with your other grocery items.  In this case, you are going to repeat this four 
times and identify the price you would pay for each pound of tomatoes as if it is the only 
pound of tomatoes you will be purchasing.  If there is a pound of tomatoes that you 
would refuse to purchase, your bid would be $0.00. 
 
 
If Tomato Auction was conducted first then: 
Tomato Auction 
 
Now that you have had the chance to learn how the auction will work, we are interested 
in your preferences for two types of tomatoes.   
 
For agreeing to participate in this research session, we are giving each of you a free 
pound of tomatoes.  These tomatoes are yours to keep.   
 
Although you have been given these tomatoes for free, we will give you the opportunity 
to participate in an auction to obtain different tomatoes if you so desire.  Here in the front 
of the room, we have another tomato.  These tomatoes have a label on them that identifies 
that they were grown in the United States. The tomatoes are the same size and weight as 
the tomatoes that you have been given.  
 
We will now conduct an auction, where you will have the opportunity to exchange your 
tomatoes that contain NO label for the tomatoes with the label “Grown in the United 
States”.  In a moment, you will be asked to indicate the most amount of money you are 
willing to pay to exchange your tomatoes for the tomatoes with the label by writing bids 
on the enclosed bid sheets.  The procedures for this auction are exactly the same as the 
candy bar auction, with one exception: we request that all participants eat an tomato at 
the end of the today’s auctions.  To refresh your memory as to how the auction works, I 
will go through the instructions again. 



96 

 

 
Auction Procedures 

9) First, each of you has been given a bid sheet in your packet.  On this sheet you 
will, in a moment, write the most amount of money you are willing to pay so that 
you would be willing to exchange your tomatoes for the tomatoes with the label 
“Grown in the United States”.  This is the most amount of money you will pay to 
exchange your unlabeled tomatoes for my labeled tomatoes.  Note: your bids are 
private information and should not be shared with anyone. 

10) After you’ve finished writing your bids, the monitor will go around the room and 
collect the bid sheets. 

11) In the front of the room, each of your bids will be ranked from highest to lowest. 
12) The four highest bids will win the auction.  The individuals with the four highest 

bids will be the 5th highest bid amount for the exchange.   
13) We will write the winning bidder numbers and the winning price on the 

chalkboard for everyone to see.               
14) After posting the price, we will re-conduct the auction for 6 additional rounds.   
15) At the completion of the 7th round, we will randomly draw a number 1 through 7 

to determine the binding round.  For example, if we randomly draw the number 5, 
then we will ignore outcomes in all other rounds and only focus on the winning 
bidders and price in round 5.  Importantly, all rounds have an equally likely 
chance of being binding.   

16) Once the binding round has been determined, the winning bidders will come 
forward and pay the 5th highest bid amount and exchange their tomatoes for the 
labeled tomatoes.  All other participants will keep their tomatoes.  

 
Important Notes 

• You will only have the opportunity to win an auction for one pound of tomatoes.  
Because we randomly draw a binding round, you cannot win more than one 
pound of tomatoes from this auction.   

• The winning bidder will actually pay money to exchange their tomatoes for the 
labeled tomatoes.   This procedure is not hypothetical. 

• We will also expect participants to eat a tomato at the conclusion of the auctions.   
• In this auction, the best strategy is to bid exactly what it is worth to you to 

exchange your tomatoes for the labeled tomatoes. 
• It is acceptable to bid $0.00 in any round.  This would mean that you are not 

willing to pay anything to trade your unlabeled tomatoes for the labeled tomatoes. 
• Importantly, we are interested in what it is worth to you to exchange your 

tomatoes for the labeled tomatoes. 
 
Do you have any questions before we begin? 
 
Before we begin, we would like to ask you to think about the following statement: 
This is not a hypothetical setting; you will pay money to exchange your tomatoes if you 
win the auction.  The reason we use these auctions instead of, say for example, a survey, 
is that it is “closer” to real life.  However, it is not exactly a real situation; therefore, 
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people do not always bid the same as they would truly behave in the grocery store.  
Frequently, people bid a higher amount that they would pay in the grocery store. 
Let me tell you why I think that we see this, why people behave differently in an auction 
than they do when the situation is real.  I think that when we bid in an auction, we bid our 
best guess of what the good is really worth on the open market. Plus we are spending our 
money – the money we have been given, but it is money that we didn’t necessarily plan 
on having. But, when we are actually shopping, and we are actually spending money 
from our regular budget, we think a different way: if I spend money on this, that’s money 
I don’t have to spend on other things… we bid in a way that takes into account the 
limited amount of money we have… In other words, in the grocery store, often, you are 
going to purchase more than just one item and you are making decisions based on 
combinations of products and prices that will result in the basket of food products you 
desire at a certain price, so if you spend more money on this product, you will have less 
to spend on other products to stay within your budget.  This is just my opinion, of course, 
but it’s what I think may be going on in auctions. 
So, if I was in your shoes, I would ask myself: if I was grocery shopping, and I had to pay 
$X more to purchase this pound of tomatoes over another pound of tomatoes, do I really 
want to spend my money this way?  If I really did, I would bit $X, if I didn’t I would bid 
less than $X. 
 
Apple Auction 
 
Now we will begin another auction, though this one will be slightly different, so please 
bear with us as we go through the instructions one more time.   
 
On the table, you see five different pounds of apples.  These apples are labeled as from 
the United States, Chile, China, Canada, and New Zealand.  We will give you the 
opportunity to participate in an auction to obtain one pound of apples if you so desire.   
 
In a moment, you will be asked to indicate the most amount of money you are willing to 
pay to for each pound of apples.  The procedures for this auction are similar to the tomato 
auction, however, in this auction, we will randomly select not only one round to be 
binding, but we will randomly select which apples will be sold.  Please pull out your bid 
sheets labeled Apple auction.  You will note that you now have space to write in a price 
for the each of the five pounds of apples.  Please note that you are now indicating how 
much you would be willing to pay for a pound of apples.  If you choose to bid 0, that 
means you are not interested in buying that pound of apples.  If you bid 0 on all 5 pounds 
of apples, that means you do not wish to leave today with any apples.  As this auction is 
slightly different, let me go through the instructions again. 
 
Auction Procedures 

9) First, each of you has been given a bid sheet in your packet.  On this sheet you 
will, in a moment, write the most amount of money you are willing to pay for 
each pound of apples, as labeled by country of origin.  This is the most amount of 
money you will pay to purchase these apples.  Note: your bids are private 
information and should not be shared with anyone. 
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10) After you’ve finished writing your bids, the monitor will go around the room and 
collect the bid sheets. 

11) In the front of the room, each of your bids will be ranked from highest to lowest 
for each      product. 

12) The four highest bids will win the auction.  The individuals with the four highest 
bids will be the 5th highest bid amount for the exchange.   

13) We will write the winning bidder numbers and the winning prices on the 
chalkboard for everyone to see.  There will be five different sets of winning 
bidder numbers and prices – one for each type of apple. 

14) After posting the price, we will re-conduct the auction for 2 additional rounds.   
15) At the completion of the 3rd round, we will randomly draw a number 1 through 3 

to determine the binding round and we will randomly draw which pound of apples 
is binding.  For example, if we randomly draw the number 2, and apples from 
China, then we will ignore outcomes in all other rounds and only focus on the 
winning bidders and price in round 2 for the apples from China.  Importantly, all 
rounds and types of apples have an equally likely chance of being binding.   

16) Once the binding round has been determined, the winning bidders will come 
forward and pay the 5th highest bid amount and purchase their apples.   

 
Important Notes 

• You will only have the opportunity to win an auction for one pound of apples.  
Because we randomly draw a binding round, you cannot win more than pound of 
apples from this auction.   

• The winning bidder will actually pay money to purchase their pound of apples.   
This procedure is not hypothetical. 

• In this auction, the best strategy is to bid exactly what it is worth to you to 
purchase a pound of apples. 

• It is acceptable to bid $0.00 in any round.  This would mean that you are not 
willing to pay anything for the pound of apples. 

 
 
Do you have any questions before we begin? 
 
 
Again, I ask you to think about this as if you are in the grocery store purchasing a pound 
of tomatoes with your other grocery items.  In this case, you are going to repeat this four 
times and identify the price you would pay for each pound of apples as if it is the only 
pound of apples you will be purchasing.  If there is a pound of apples that you would 
refuse to purchase, your bid would be $0.00



 

 

APPENDIX B 
WRITTEN QUESTIONNAIRE 
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SURVEY ON 
 

FRUIT AND VEGETABLE CONSUMPTION 
 
 
 
Introduction: 
 
The purpose of this study is to better understand consumers’ thoughts about food 
consumption.   
This survey will take approximately 20 minutes to complete.  Please note that there are 
no right or wrong answers to the following questions.  We are simply interested in your 
opinions.  Please be assured that all answers will be kept strictly confidential and used 
only for the purposes of this research.  
 
Thank you very much for your time and input! 
 
 
 
 
 
 
 
 
 
 
This survey is sponsored by the International Agricultural Trade and Policy Center, Food and Resource 
Economics Department, University of Florida.  IRB#2003-U-936. 
 
Section 1:  Fresh Fruit and Vegetable Production, Quality, and Safety 
Instructions: Please answer the following questions regarding how much you have heard 

about food production, quality, and safety.   

 

1.  How much have you seen, read, or heard about food quality? 
    A great deal (1)     Not much (3) 

  Some (2)     Nothing at all (4) 
        

2.  How much have you seen, read, or heard about food safety? 
    A great deal (1)     Not much (3) 

  Some (2)     Nothing at all (4) 
 

3.  How much have you seen, read, or heard about food quality in fresh fruits and vegetables? 
    A great deal (1)     Not much (3) 

  Some (2)     Nothing at all (4) 
 

4.  How much have you seen, read, or heard about food safety in fresh fruits and vegetables? 
    A great deal (1)     Not much (3) 

  Some (2)     Nothing at all (4) 
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5.  How knowledgeable would you say you are about food safety issues? 

 

1 2 3 4 5 6 7 8 9 
Not at all 

Knowledgeable 
   Moderately 

Knowledgeable 
   Extremely 

Knowledgeable 
 
6.  How knowledgeable would you say you are about labor practices in agricultural production? 

 

1 2 3 4 5 6 7 8 9 
Not at all 

Knowledgeable 
   Moderately 

Knowledgeable 
   Extremely 

Knowledgeable 
 
7.  How knowledgeable would you say you are about choosing the highest quality fresh fruits and 

vegetables? 

 

1 2 3 4 5 6 7 8 9 
Not at all 

Knowledgeable 
   Moderately 

Knowledgeable 
   Extremely 

Knowledgeable 
 
8. Rinsing fresh fruits and vegetables before eating them is recommended:  
   True (1)    False (2)   Don’t know (3) 

   
9.   All fresh fruits and vegetables sold in U.S. grocery stores come from U.S. producers:  
   True (1)    False (2)   Don’t know (3) 
 
10.   It is not possible for fresh fruits and vegetables to have bacteria like E. coli that cause food borne 

illnesses:  
   True (1)    False (2)   Don’t know (3) 
 
11.   The method that fruit and vegetable growers use to produce their product can impact the safety of 

eating those products:  
   True (1)    False (2)   Don’t know (3) 
 
12.   U.S. fruit and vegetable growers are more likely to use mechanical harvesting (versus human 

labor) than foreign producers:  
   True (1)    False (2)   Don’t know (3) 
 
13. Most fresh fruit and vegetables sold in the U.S. have no pesticide residues on them: 
   True (1)    False (2)   Don’t know (3) 
 
14. Integrated Pest Management (“IPM”) is a production practice that is designed to reduce the 

frequency and intensity of pesticides used by fruit and vegetable growers. 
   True (1)    False (2)   Don’t know (3) 
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Section 2:  Your Trust of Food Production 
Instructions:   These questions are intended to help us understand the level of trust that you have for food 
production.  In particular, we’re interested in how you determine whether these products are trustworthy. In 
answering these questions, consider your feelings in general, rather than your feelings about a particular 
type of food.   
 
Subsection A:  Please indicate the extent to which you agree or disagree with each of the statements you 
find below by circling the number that most closely describes your personal view, where 1 = Strongly 
Disagree and 9 = Strongly Agree. 

Strongly                                         Neither                                   Strongly      
Disagree                               Agree nor Disagree                           Agree  

Food production in the United States can be 
trusted. 1 2 3 4 5 6 7 8 9 

Food production in Mexico can be trusted. 1 2 3 4 5 6 7 8 9 

Food production in Canada can be trusted. 1 2 3 4 5 6 7 8 9 

Food production in Europe can be trusted. 1 2 3 4 5 6 7 8 9 

Food production in China can be trusted. 1 2 3 4 5 6 7 8 9 

Food production in Chile can be trusted. 1 2 3 4 5 6 7 8 9 

 
Instructions:  Please indicate the extent to which you trust or distrust information about food production 
from each of the organizations, where 1 = Strongly Distrust and 9 = Strongly Trust. 

Strongly                                                                                            Strongly  
Distrust                                                                                                Trust 

U.S. Government Agencies                              
(e.g., USDA, FDA, EPA, etc.) 1 2 3 4 5 6 7 8 9 

Agricultural and Food Businesses                
(e.g., Monsanto, Del Monte, etc.) 1 2 3 4 5 6 7 8 9 

News Reports                                             
(e.g., 20/20, Dateline, etc.) 1 2 3 4 5 6 7 8 9 

Activist Groups                                            
(e.g., Green Peace, Public Citizen, etc.) 1 2 3 4 5 6 7 8 9 

U.S. Universities 1 2 3 4 5 6 7 8 9 

 
1.  Please answer the following questions about the auctions you just participated in: 
In the tomato auction, did you ever bid more than $0.00?    Yes (1)   No (0) 
If Yes, please briefly list the reasons why you were willing to pay money to exchange/purchase your 
tomatoes: 
 
2.  In the apple auction, did you ever bid more than $0.00?    Yes (1)   No (0) 
If Yes, please briefly list the reasons why you were willing to pay money to exchange/purchase your 
apples: 
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Section 3: Food Purchase Decision Methods 
Instructions:  Please indicate the extent to which you agree or disagree with each of the 
statements you find below by circling the number that most closely describes your personal view, 
where 1 = strongly disagree and 9 = strongly agree. 

Strongly                                         Neither                                   Strongly      
Disagree                               Agree nor Disagree                           Agree  

Fruits and vegetables produced in the 
United States are more likely to be 
safe. 

1  2 3 4 5 6 7 8 9 

I think about food safety when I 
purchase fresh fruits and vegetables. 1  2 3 4 5 6 7 8 9 

I think about food safety when I 
purchase meats. 1  2 3 4 5 6 7 8 9 

The U.S. agricultural food industry 
provides the safest, most affordable 
food supply in the world. 

1  2 3 4 5 6 7 8 9 

If the U.S. could buy all its food 
from other countries cheaper than it 
can be produced and sold here, we 
should. 

1  2 3 4 5 6 7 8 9 

I believe there are currently too many 
chemical pesticide residues on fresh 
fruits and vegetables. 

1  2 3 4 5 6 7 8 9 

To protect the environment, we must 
change the way we produce our 
nation’s food. 

1  2 3 4 5 6 7 8 9 

If used as directed, fertilizers, 
pesticides, and other agricultural 
chemicals are not a threat to the 
environment. 

1  2 3 4 5 6 7 8 9 

Fruits and vegetables produced in the 
United States are more likely to be 
fresher. 

1  2 3 4 5 6 7 8 9 

Fruits and vegetables produced in 
other countries are more likely to be 
of higher quality. 

1  2 3 4 5 6 7 8 9 

I have made purchase decisions on 
consumer products (e.g. shoes or 
clothes) based on the labor practices 
of the producer. 

1  2 3 4 5 6 7 8 9 

I have made purchase decisions on 
food products based on the labor 
practices of the producer. 

1  2 3 4 5 6 7 8 9 

I believe companies should follow 
fair labor practices. 1  2 3 4 5 6 7 8 9 

Smaller agricultural operations are more 
likely to use better management practices. 1  2 3 4 5 6 7 8 9 
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I am willing to eat fresh fruits and 
vegetables from any country. 1  2 3 4 5 6 7 8 9 

I am willing to serve my family fresh 
fruits and vegetables from any 
country. 

1  2 3 4 5 6 7 8 9 

School lunch programs should be 
able to purchase fresh fruits and 
vegetables from any country. 

1  2 3 4 5 6 7 8 9 

When I grocery shop, I am willing to 
purchase fresh fruits and vegetables 
from any country. 

1  2 3 4 5 6 7 8 9 

At restaurants, I am willing to eat 
fresh fruits and vegetables from any 
country. 

1  2 3 4 5 6 7 8 9 

Prisons should be able to purchase 
fresh fruits and vegetables from any 
country. 

1  2 3 4 5 6 7 8 9 
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Section 4:  Your Views on Food and the Environment  
Instructions:   We are interested in your personal opinions on a variety of topics including 

food, health, the natural environment and technology, in general.     
 
Subsection A:   Environment 
Please indicate the extent to which you agree or disagree with each of the statements you 
find below by circling the number that most closely describes your personal view.  Please 
answer the questions with regard to your view on the natural environment, in general.  

Strongly                                         Neither                                   Strongly      
Disagree                               Agree nor Disagree                           Agree  

We are approaching the limit of the 
number of people the earth can 
support. 

1  2 3 4 5 6 7 8 9 

The balance of nature is very delicate 
and easily upset by human activities. 

1  2 3 4 5 6 7 8 9 

Humans have no right to modify the 
natural environment to suit their 
needs.   

1  2 3 4 5 6 7 8 9 

When humans interfere with nature, 
it often produces disastrous 
consequences. 

1  2 3 4 5 6 7 8 9 

Humans must live in harmony with 
nature in order to survive.   

1  2 3 4 5 6 7 8 9 

Humans need not adapt to the natural 
environment because they can 
remake it to suit their needs. 

1  2 3 4 5 6 7 8 9 

The earth is like a spaceship with 
only limited room and resources. 

1  2 3 4 5 6 7 8 9 

Plants and animals exist primarily to 
be used by humans. 

1  2 3 4 5 6 7 8 9 

Modifying the environment for 
human use seldom causes serious 
problems. 

1  2 3 4 5 6 7 8 9 

Mankind was created to rule over the 
rest of nature. 

1  2 3 4 5 6 7 8 9 

Mankind is severely abusing the 
environment. 

1  2 3 4 5 6 7 8 9 

There are limits to growth beyond 
which our industrialized society 
cannot expand. 

1  2 3 4 5 6 7 8 9 
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Subsection B:  Food Preferences 
Please indicate the extent to which you agree or disagree with each of the statements you 
find below by circling the number that most closely describes your personal view.  Please 
answer the questions with regard to your view on food preferences, in general. 

Strongly                                         Neither                                   Strongly      
Disagree                               Agree nor Disagree                           Agree  

I like foods from different countries. 1  2 3 4 5 6 7 8 9 

Ethnic food looks too weird to eat. 1  2 3 4 5 6 7 8 9 

I like to try new ethnic restaurants. 1  2 3 4 5 6 7 8 9 

At parties, I will try a new food. 1  2 3 4 5 6 7 8 9 

I am very particular about the foods I 
will eat. 

1  2 3 4 5 6 7 8 9 

I am constantly sampling new and 
different foods. 

1  2 3 4 5 6 7 8 9 

I don’t trust new foods. 1  2 3 4 5 6 7 8 9 

I will eat almost anything. 1  2 3 4 5 6 7 8 9 

If I don’t know what is in a food, I 
won’t try it. 

1  2 3 4 5 6 7 8 9 

I am afraid to eat things I have never 
eaten before. 

1  2 3 4 5 6 7 8 9 
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Subsection C:  Food Quality  
Please indicate the extent to which you agree or disagree with each of the statements you 
find below by circling the number that most closely describes your personal view.  Please 
answer the questions with regard to your view on food quality, in general. 

Strongly                                         Neither                                   Strongly      
Disagree                               Agree nor Disagree                           Agree  

I usually aim to eat natural food. 1  2 3 4 5 6 7 8 9 

I am willing to pay somewhat more 
for a product of better quality. 

1  2 3 4 5 6 7 8 9 

Quality is decisive for me in 
purchasing foods. 

1  2 3 4 5 6 7 8 9 

I always aim at the best quality. 1  2 3 4 5 6 7 8 9 

When choosing foods, I try to buy 
products that do not contain residuals 
of herbicides and antibiotics. 

1  2 3 4 5 6 7 8 9 

I am willing to pay somewhat more 
for food containing natural 
ingredients. 

1  2 3 4 5 6 7 8 9 

For me, wholesome nutrition begins 
with the purchase of foods of high 
quality. 

1  2 3 4 5 6 7 8 9 
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 Section 5: Questions About You 
Instructions: In this part of the survey, we would like some background information about 
you, as it is a critical part of our analysis.  This is an anonymous survey and your name is in no 
way linked to the responses.  In addition, all of this information will be treated as confidential.  
Results of the survey will only be used in aggregate form and only for research purposes. 
 
1)  Gender:          Male (0)                   Female (1) 
 
2)  Age:   _____ 

 
3)  What is the highest level of education you have completed? 

  No formal education (1)    University undergraduate degree (5) 
  Less than High School diploma (2)   University postgraduate degree (6) 
  High School diploma (3)    Other:_____________________ (7) 

  Some College (4)   
 
4)  Current Employment:  

  Full-time (1) (30 hours per week or more)           Currently unemployed (4)  
  Part-time (2) (less than 30 hours per week)           Student (5)  

  Unpaid family worker (3)   (i.e., homemaker)        Retired (6)  
 
5)  Please indicate your approximate household income before taxes:  

 less than $15,000 (0)   $35,000 to $49,999 (5)  $100,000 to $124,999 (10)  
 $15,000 to $24,999 (1)   $50,000 to $74,999(6)  $125,000 to $149,999 (11) 
 $25,000 to $34,999(2)   $75,000 to $99,999(7)  more than $150,000 (12)   

 
6)  Number of children under age of 16 living at home:   ___________? 
 
7)  Number of people currently living in your household (including yourself): 

_________? 

 
8)  Are you the primary shopper for groceries in your household? (The primary shopper 
is the person responsible for at least 50% of food purchased for the household.) 
   Yes (1)   No (0)                                                                          

9) Please indicate your race as classified by the U.S. Census (select all that apply): 
    White (1)      Black or African U.S. (2) 

   Asian or Pacific Islander (3)    U.S. Indian (4)    
  Other_________ (5)  

 
10) Are you of Hispanic descent?       Yes (1)      No (0) 

   
11) Please list your Religion: __________________________       Not applicable 
 
12) How involved are you with your Religion?  

  Very involved (1)    Not very involved (3) 
  Somewhat involved (2)   Not involved (4)   

 
13) Are you employed in some capacity related to the food industry?  Yes (1)      No (0) 

 
14) Does anyone in your immediate family farm or ranch for a living?    Yes (1)     No (0) 
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APPENDIX C 
BID SHEETS 

Bid Sheet – Apple auction 
 
Participant Number ______________ 
 
Round Number _____1________ 
 
The most amount of money I am willing to pay to exchange my apples for  . . . 
the apples labeled “Grown in the United States” is . . . $__________ 
 
 
Bid Sheet – Apple auction 
 
Participant Number ______________ 
 
Round Number _____2________ 
 
The most amount of money I am willing to pay to exchange my apples for  . . . 
the apples labeled “Grown in the United States” is . . . $__________ 
 
 
Bid Sheet – Apple auction 
 
Participant Number ______________ 
 
Round Number _____3________ 
 
 
The most amount of money I am willing to pay to exchange my apples for  . . . 
the apples labeled “Grown in the United States” is . . . $__________ 
 
 
Bid Sheet – Apple auction 
 
Participant Number ______________ 
 
Round Number _____4________ 
 
The most amount of money I am willing to pay to exchange my apples for  . . . 
the apples labeled “Grown in the United States” is . . . $__________ 
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Bid Sheet – Tomato auction 
 
Participant Number ______________ 
 
Round Number _____1________ 
 
The most amount of money I am willing to pay to exchange my tomatoes for  . . . 
the tomatoes labeled “Grown in the United States” is . . . $__________ 
 
 
Bid Sheet – Tomato auction 
 
Participant Number ______________ 
 
Round Number _____2________ 
 
The most amount of money I am willing to pay to exchange my tomatoes for  . . . 
the tomatoes labeled “Grown in the United States” is . . . $__________ 
 
 
Bid Sheet – Tomato auction 
 
Participant Number ______________ 
 
Round Number _____3________ 
 
 
The most amount of money I am willing to pay to exchange my tomatoes for  . . . 
the tomatoes labeled “Grown in the United States” is . . . $__________ 
 
 
Bid Sheet – Tomato auction 
 
Participant Number ______________ 
 
Round Number _____4________ 
 
The most amount of money I am willing to pay to exchange my tomatoes for  . . . 
the tomatoes labeled “Grown in the United States” is . . . $__________ 
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APPENDIX D 
EQUIVALENCY TESTING AND SAS CODE 

Table D-1. SAS equivalency testing results 
Obs MX MY NOBS

X 
NOBS
Y 

ID NN CSSX CSSY TT 

1 0.48787 0.48497 136 175 
 

1 311 45.4918 53.0168 0.044873 

ALPHA M N EPS1 EPS2 IT C1 C2 ERR1 POW0 
 

0.05 136 175 0.5 1 24 -2.72150825 7.04388936 1.339E-11 .99656648 
 

 
Where:  
Obs = number of observed values tested for (the differential between the means) 
MX is the mean WTP for apples 
MY is the mean WTP for tomatoes 
NOBSX = M = number of observations in apples data 
NOBSY = N = number of observations in tomatoes data 
ID = identification number used in the data file 
CSSX = cross sums of squares for WTP values in apples data 
CSSY = cross sums of squares for WTP values in tomatoes data 
TT = resulting t statistic 
ALPHA = significance level 
EPS1 = lower interval scale 
EPS2 = upper interval scale 
IT = number of iterations completed by SAS program 
C1 = lower limit of critical region 
C2 = upper limit of critical region 
ERR1 = error in the estimation 
POWO = statistical power of the t statistic based test 
 
SAS Code: 
* Testing Statistical Hypothesis of Equivalence by Stefan Welleck p. 
105 
  macro tt2st.sas, mentioned in pg 104 was downloaded from 
  http://zima04.zi-mannheim.de/wktsheq/ 
 
* Program name: EQUIVS.SAS; 
OPTIONS PS=72 MISSING='.' NODATE NONUMBER; TITLE' '; 
%MACRO TT2ST(ALPHA,TOL,ITMAX,M,N,EPS1,EPS2); 
DATA ; ALPHA= &ALPHA; TOL= &TOL; ITMAX= &ITMAX; 
M= &M; N= &N; EPS1= &EPS1; EPS2= &EPS2;   NY= M+N-2; 
DEL1= -EPS1*SQRT(M*N/(M+N)); DEL2= EPS2*SQRT(M*N/(M+N)); 
 
    ERR1= -ALPHA; C1= (DEL1+DEL2)/2; 
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    DO WHILE (ERR1 <0);  C1= C1-.05; 
    AREAC1_2= PROBT(C1,NY,DEL2) ; 
    IF AREAC1_2=. THEN GOTO S8; 
    H= ALPHA + AREAC1_2 ; C2= TINV(H,NY,DEL2); 
    ERR1= PROBT(C2,NY,DEL1)-PROBT(C1,NY,DEL1)  -ALPHA; 
    END;  C1L= C1 ;  C1R= C1 +.05;    IT= 0; 
 
    DO WHILE (ABS(ERR1) >=TOL  AND IT <=ITMAX);  IT= IT+1; 
    C1= (C1L+C1R)/2;  H= ALPHA + PROBT(C1,NY,DEL2) ; 
    C2= TINV(H,NY,DEL2); 
    ERR1= PROBT(C2,NY,DEL1)-PROBT(C1,NY,DEL1)  -ALPHA; 
         IF ERR1 <=0 THEN GO TO S1;  ELSE GO TO S2; 
    S1:  C1R= C1; GO TO S3; 
    S2:  C1L= C1; 
    S3:  END; 
GOTO S9; 
S8: C2=TINV(ALPHA,NY,DEL2); 
    C1=TINV(1-ALPHA,NY,DEL1); 
    AREAC1_1=PROBT(C1,NY,DEL1); AREAC2_1= PROBT(C2,NY,DEL1); 
    IF AREAC2_1=. THEN AREAC2_1=1; 
    ERR1= AREAC2_1-AREAC1_1-ALPHA; 
 
    AREAC1_2=PROBT(C1,NY,DEL2); AREAC2_2= PROBT(C2,NY,DEL2); 
    IF AREAC1_2=. THEN AREAC1_2=0; 
    ERR2= AREAC2_2-AREAC1_2-ALPHA; 
S9: POW0= PROBT(C2,NY)-PROBT(C1,NY); OUTPUT; 
RUN; 
 
PROC PRINT NOOBS; 
     VAR ALPHA M N EPS1 EPS2 IT  C1 C2 ERR1 ERR2 POW0; 
     FORMAT C1 C2 11.8  POW0 9.8  ERR1 ERR2 E10.; 
RUN; 
%MEND TT2ST; 
 
PROC IMPORT  
DATAFILE="F:\APPTOM.XLS" 
OUT=APTO REPLACE; 
* Variables are PMTA PMTT; 
DATA APTO; SET APTO; 
ID=1; X=PMTA; Y=PMTT; 
 
PROC MEANS MEAN N DATA=APTO; VAR X Y; 
OUTPUT OUT=MXY MEAN = MX MY N = NOBSX NOBSY; 
 
DATA MXY; SET MXY; KEEP MX MY NOBSX NOBSY ID NN; 
ID=1; NN = NOBSX + NOBSY; 
 
DATA PMXY; MERGE APTO MXY; BY ID; 
CXSQ = (X-MX)**2; CYSQ = (Y-MY)**2; 
 
PROC MEANS SUM DATA=PMXY; VAR CXSQ CYSQ; 
OUTPUT OUT=CC SUM= CSSX CSSY; 
 
DATA CC; SET CC; KEEP CSSX CSSY; 
 
DATA TT; MERGE MXY CC; 
TT = sqrt((NOBSX*NOBSY*(NN-2))/NN)*(MX-MY)/sqrt(CSSX + CSSY); 
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PROC PRINT; 
 
%TT2ST(.05,1.E-10,50,136,175,0.50,1.00) 
 
RUN; 
QUIT; 
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APPENDIX E 
DESCRIPTION OF VARIABLES 

Table E-1. A detailed description of variables used in the econometric models 
Variable Description 
WTP The dichotomous consumer’s willingness to pay (i.e. participation dependent variable), 

expressed as a probability 
 

PMT The quantitative consumer’s willingness to pay (i.e. consumption dependent variable) 
expressed as the dollar amount 

AGE Numerical age of the respondent 
GENDER A dichotomous Gender variable: Whether the respondent was female (1) or male (0) (Male 

dropped) 
EDU1 Highest level of education completed : Some College or less 
EDU2 Highest level of education completed : University undergraduate degree 
EDU3 Highest level of education completed : University postgraduate degree (dummy dropped) 
LOC1 Location: Gainesville, Florida 
LOC2 Location: Lansing, Michigan 
LOC3 Location: Atlanta, Georgia (dummy dropped) 
INC1 Pre-tax Household Income: Less than $50,000 
INC2 Pre-tax Household Income: $50,000 to $74,999 
INC3 Pre-tax Household Income: $75,000 to $99,999 
INC4 Pre-tax Household Income: $100,000 and above (dummy dropped) 
EXPOSE Self rating on level of exposure to information about food safety in fruits and vegetables: 

Likert scale of 1-4 treated as a numerical variable. 1 is a great deal and 4 is nothing at all 
PC1 Presence of Children under 16 years in the household: 0 present 
PC2 Presence of Children under 16 years in the household: 1 child present 
PC3 Presence of Children under 16 years in the household: 2 children present 
PC4 Presence of Children under 16 years in the household: 3 or more present 
SAFE Likert scale rating on statement “I think about food safety when purchasing fruit and 

vegetables”1-6 scale treated as a numerical variable. 1 is strongly disagree and 6 is strongly 
agree 

TRUST Likert scale rating on level of trust that consumer has on information about food production 
from U.S. government agencies, (e.g. USDA, FDA, EPA) 1-6 scale treated as a numerical 
variable. 1 is strongly distrust and 6 is strongly trust 

PFR1 First numerical Food Preference factor score: The more positive and higher it is the more 
preference for various foods and more open to different foods. (Open to unfamiliar foods) 

PFR2 Second numerical Food Preference factor score: The more positive and higher it is the less 
preference for unfamiliar foods and risk (Choosey about foods) 

PFR3 Third numerical Food Preference factor score: The more positive and higher it is the less 
preference for unfamiliar foods and risk (afraid of unfamiliar foods) 

QUAL1 First numerical Food Quality factor score: The more positive and higher it is the more 
conscious about food quality in general  

QUAL2 Second numerical Food Quality factor score: The more positive and higher it is the more 
conscious about food quality associated with natural foods 

Sigma Disturbance standard deviation (Included as an independent variable in the truncated model)  
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APPENDIX F 
FACTOR ANALYSIS RESULTS 

Table F-1. Correlation matrix for food safety proxy variables 
 I think about 

food safety 
when I 

purchase fresh 
fruits and 
vegetables 

Fruits and 
vegetables 

produced in 
the U.S. are 
more likely 
to be safe 

I think about 
food safety 

when I 
purchase 

meats 

The U.S. 
agricultural food 
industry provides 
the safest, most 
affordable food 

supply in the 
world 

I believe there 
are currently 

too many 
chemical 
pesticide 

residues on 
fresh fruits and 

vegetables 
I think about food safety 
when I purchase fresh 
fruits and vegetables 

1.000 .116 .502 .110 .339 

Fruits and vegetables 
produced in the U.S. are 
more likely to be safe 

.116 1.000 .044 .448 -.042 

I think about food safety 
when I purchase meats 

.502 .044 1.000 .232 .156 

The U.S. agricultural food 
industry provides the 
safest, most affordable 
food supply in the world 

.110 .448 .232 1.000 -.034 

C
or

re
la

tio
n 

I believe there are 
currently too many 
chemical pesticide residues 
on fresh fruits and 
vegetables 

.339 -.042 .156 -.034 1.000 

I think about food safety 
when I purchase fresh 
fruits and vegetables 

 .091 .000 .103 .000 

Fruits and vegetables 
produced in the U.S. are 
more likely to be safe 

.091  .309 .000 .317 

I think about food safety 
when I purchase meats 

.000 .309  .004 .036 

The U.S. agricultural food 
industry provides the 
safest, most affordable 
food supply in the world 

.103 .000 .004   .348 

Si
g.

 (1
-ta

ile
d)

 I believe there are 
currently too many 
chemical pesticide residues 
on fresh fruits and 
vegetables 

.000 .317 .036 .348  
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Table F-2. KMO and Bartlett's test for food safety proxy variables 
Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy. 

.519 

Approx. Chi-
Square 

94.151 

df 10 

 
Bartlett's Test of 
Sphericity 

Sig. .000 
 

Table F-3. Total variance explained in food safety factor scores 
Initial Eigenvalues Extraction Sums of Squared 

Loadings 
Rotation Sums of Squared 

Loadings 
Factor 

Total % of 
Variance 

Cumulative 
% 

Total % of 
Variance 

Cumulative 
% 

Total % of 
Variance 

Cumulative 
% 

1 1.807 36.139 36.139 1.807 36.139 36.139 1.683 33.657 33.657 
2 1.377 27.541 63.680 1.377 27.541 63.680 1.501 30.023 63.680 
3 .828 16.568 80.249         
4 .583 11.668 91.917         
5 .404 8.083 100.000         

 

 
Figure F-1. Food quality factors scree plot-apple data  

Table F-4. Total variance explained in food quality factor scores-apple data 
Initial Eigenvalues Extraction Sums of Squared 

Loadings 
Rotation Sums of Squared 

Loadings 
Factor 

Total % of 
Variance 

Cumulative 
% 

Total % of 
Variance 

Cumulative 
% 

Total % of 
Variance 

Cumulative 
% 

1 4.487 64.095 64.095 4.487 64.095 64.095 2.946 42.082 42.082 
2 .914 13.063 77.158 .914 13.063 77.158 2.455 35.076 77.158 
3 .491 7.014 84.172         
4 .464 6.630 90.802         
5 .306 4.367 95.169         
6 .197 2.818 97.988         
7 .141 2.012 100.000         

7 65432 1 
Factor Number

5 
4 
3 
2 
1 
0 

Ei
ge

nv
al

ue
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Figure F-2. Food preferences factors scree plot-apple data 

 
Table F-5. Total variance explained in food preferences factor scores-apple data 

Initial Eigenvalues Extraction Sums of Squared 
Loadings 

Rotation Sums of Squared 
Loadings 

Factor 

Total % of 
Variance 

Cumulative 
% 

Total % of 
Variance 

Cumulative 
% 

Total % of 
Variance 

Cumulative 
% 

1 4.839 48.394 48.394 4.839 48.394 48.394 2.949 29.492 29.492 
2 1.196 11.955 60.349 1.196 11.955 60.349 2.025 20.248 49.740 
3 .861 8.615 68.964 .861 8.615 68.964 1.922 19.224 68.964 
4 .703 7.026 75.990         
5 .634 6.341 82.331         
6 .491 4.910 87.242         
7 .450 4.504 91.746         
8 .383 3.830 95.576         
9 .244 2.438 98.013         
10 .199 1.987 100.000         

 

 
Figure F-3. Food quality factors scree plot-tomato data 
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Table F-6. Total variance explained in food quality factor scores-tomato data 
Initial Eigenvalues Extraction Sums of Squared 

Loadings 
Rotation Sums of Squared 
Loadings 

Factor 

Total % of 
Variance 

Cumulative 
% 

Total % of 
Variance 

Cumulative 
% 

Total % of 
Variance 

Cumulative 
% 

1 4.182 59.739 59.739 4.182 59.739 59.739 2.774 39.624 39.624 
2 .898 12.833 72.571 .898 12.833 72.571 2.306 32.948 72.571 
3 .649 9.271 81.843             
4 .536 7.653 89.496             
5 .380 5.429 94.925             
6 .200 2.855 97.780             
7 .155 2.220 100.000             

 

 
Figure F-4. Food preferences factors scree plot-tomato data 

 
Table F-7. Total variance explained in food preferences factor scores-tomato data 

Initial Eigenvalues Extraction Sums of Squared 
Loadings 

Rotation Sums of Squared 
Loadings 

Factor 

Total % of 
Variance 

Cumulative 
% 

Total % of 
Variance 

Cumulative 
% 

Total % of 
Variance 

Cumulative 
% 

1 4.747 47.469 47.469 4.747 47.469 47.469 2.663 26.635 26.635 
2 1.132 11.318 58.788 1.132 11.318 58.788 2.443 24.431 51.066 
3 .928 9.279 68.067 .928 9.279 68.067 1.700 17.001 68.067 
4 .695 6.949 75.016             
5 .639 6.387 81.403             
6 .541 5.410 86.814             
7 .433 4.333 91.146             
8 .389 3.890 95.036             
9 .292 2.915 97.951             
10 .205 2.049 100.000             

  

10 9 8765432 1

Factor Number

5 
4 
3 
2 
1 
0 

Ei
ge

nv
al

ue
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Figure F-5. Food quality factors scree plot-combined apple and tomato data 

Table F-8. Total variance explained in food quality factor scores-combined apple and 
tomato data 

Initial Eigenvalues Extraction Sums of Squared 
Loadings 

Rotation Sums of Squared 
Loadings 

Factor 

Total % of 
Variance 

Cumulative 
% 

Total % of 
Variance 

Cumulative 
% 

Total % of 
Variance 

Cumulative 
% 

1 4.319 61.697 61.697 4.319 61.697 61.697 2.803 40.044 40.044 
2 .882 12.594 74.292 .882 12.594 74.292 2.397 34.247 74.292 
3 .584 8.337 82.629             
4 .414 5.909 88.537             
5 .382 5.452 93.989             
6 .253 3.617 97.606             
7 .168 2.394 100.000             

 

Figure F-6. Food preferences factors scree plot-combined apple and tomato data 
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Table F-9. Total variance explained in food preferences factor scores-combined apple and 
tomato data 

Initial Eigenvalues Extraction Sums of Squared 
Loadings 

Rotation Sums of Squared 
Loadings 

Factor 

Total % of 
Variance 

Cumulative 
% 

Total % of 
Variance 

Cumulative 
% 

Total % of 
Variance 

Cumulative 
% 

1 4.771 47.709 47.709 4.771 47.709 47.709 2.756 27.560 27.560 
2 1.146 11.463 59.172 1.146 11.463 59.172 2.049 20.488 48.048 
3 .891 8.911 68.083 .891 8.911 68.083 2.003 20.035 68.083 
4 .696 6.957 75.040             
5 .606 6.057 81.097             
6 .511 5.109 86.206             
7 .459 4.592 90.798             
8 .425 4.253 95.050             
9 .274 2.737 97.788             
10 .221 2.212 100.000             
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APPENDIX G 
CHI-SQUARE SPECIFICATION TEST 

Table G-1. Chi-square values used in the specification test of each model 
  Simple Models    

 Lprobit-

restricted 

Lprobit Ltruncated Ltobit χ2 df 

Apples 

(Model 1) 

-69.14917 -65.83477 -35.4999 -126.3534 -50.0375 16 

Tomatoes 

(Model 2) 

-104.6972 -93.05584 -49.69198 -152.5791 -19.6626 
 

16 

Combined 

(Model 3) 

-175.1603 -163.1073 -102.7799 -291.9253 -52.0762 16 

  Factor scores Models    

 Lprobit-

restricted 

Lprobit Ltruncated Ltobit χ2 df 

Apples 

(Model 4) 

-69.14917 -63.89789 -32.86963 -124.4763 -55.4176 19 

Tomatoes 

(Model 5) 

-104.6972 -89.77989 -47.00739 -149.1206 -24.6666 19 

Combined 

(Model 6) 

-175.1603 -161.3024 -101.6101 -288.8708 -51.9166 19 
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APPENDIX H 
PROGRESSION OF MEAN BIDS BY LOCATION 

Progression of mean bids- Gainesville, FL
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Figure H-1. Progression of mean bids in Gainesville, FL 

 

Progression of mean bids- Lansing, MI
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Figure H-2. Progression of mean bids in Lansing, MI 
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Progression of mean bids- Atlanta, GA
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Figure H-3. Progression of mean bids in Atlanta, GA 
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