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ABSTRACT 

 
 

CONSUMER VALUATION OF MILK AND CHICKEN PRODUCTS NEAR THE BEST 

BEFORE DATE IN CANADA 

 

Julia Trottier      Advisors: 

University of Guelph, 2022    Professor Michael von Massow 

Professor Yu Na  

 

This research examines consumer utility and willingness to pay (WTP) for chicken and milk 

products with varying best before dates and prices. Choice set data was collected though a 

survey experiment consisting of 1009 respondents across Canada. The conditional logit 

model results showed that consumer utility for both chicken and milk decrease 

monotonically as products get closer to and then past the best before date. WTP for short-

dated products is always negative when compared to the longer 7 day best before date 

attribute. When compared to the 7 day option, shorter date products are less desirable. 

Providing reference prices, information on storage and information on best before dates, 

increases WTP for milk, but decreases WTP for chicken. However, these results are not 

statistically different for most attributes. There was also significant difference in utility 

among different types of consumers, when examining consumer food attitudes and 

sociodemographic characteristics.
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Chapter 1   Introduction 

1.1 Background 

Food waste refers to the drop in quality or quantity of food resulting from actions made 

by consumers, food service providers and retailers (FAO, 2021). On a consumer level, 

these actions are driven by consumption behaviours, habits and values that increase food 

waste (Bond et al., 2013). Both before and after food preparation, food waste can occur 

from not consuming food products before they expire, which may be an outcome of poor 

planning or over-shopping (Ishangulyyev, Kim, & Lee, 2019). Food service providers also 

waste food in the kitchen as a consequence of surplus inventory, inadequate storage and 

uneaten food that is returned to the kitchen (Government of Canada, 2019b). In Canada, 

approximately 12 percent of avoidable food loss and waste occurs at the retail level of the 

supply chain (Nikkel et al., 2019). This could occur for a number of reasons including 

produce not meeting visual quality standards, inadequate storage, poor inventory 

management leading to oversupply, and removal of products approaching or exceeding 

date labels (Government of Canada, 2019b). Retail level waste is either sent to industrial 

composting facilities, anaerobic digestion facilities, or is disposed of in landfills 

(Government of Canada, 2019b). To mitigate waste, many large retailers donate surplus 

food to organizations such as Food Banks Canada, Second Harvest and Refresh Foods so 

that food products can be redistributed (Nikkel et al., 2019; Government of Canada, 

2019b). Despite this, an estimated $5.70 billion worth of food is lost or wasted every year 

at the retail level in Canada (Nikkel et al., 2019). 
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One of the reasons retail level food waste occurs is due to removal of products 

approaching or exceeding date labels (Government of Canada, 2019b). Consumers also 

may perceive date labels to indicate whether a product is still safe to consume, which may 

result in higher levels of consumer food waste. Previous literature has found that 

consumers may confuse different types of date labels. In the United States and other 

European countries, food products are commonly given date labels with the terminology: 

“sell by”, “use by”, “best by”, “durable life date”, “best if purchased by”, etc. (Newsome, et 

al, 2014). This differs from Canada, where best before dates and expiration dates are most 

commonly used. Certain products, like chicken, may also have a “packaged on” date label. 

A “best before” date refers to the durable life period of an unopened food product 

(Government of Canada, 2019a). The durable life is the duration at which a food product 

will retain its “freshness, taste, nutritional value or any other qualities claimed by the 

manufacturer” (Government of Canada, 2019a). The manufacturers determine the best 

before dates themselves. These dates are not an indication of product safety (Nikkel et al., 

2019). Food that has reached or exceeded its best before date can still be consumed 

(Government of Canada, 2019a; Nikkel et al., 2019). Retailers can also legally sell a 

product past its best before date (Government of Canada, 2019a). This differs from 

expiration dates in which retailers cannot legally sell products after the date label. 

Expiration dates are only required to be used for specific products such as formulated 

liquid food, very low energy diets, meal replacements, nutritional supplements, and infant 

formula (Government of Canada, 2019a). In Canada, online grocers do not list the best 

before dates on their websites. 
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1.2 Economic Problem and Importance 

Many researchers have found that best before dates used by manufacturers create 

confusion about product safety and quality, and therefore increase food waste (Roe et al., 

2018; Leib et al., 2016). In a US study by Roe et al. (2018) subjects were asked to smell 

milk and indicate whether they would keep or throw it away. The study found a 28 percent 

increase in discard intention due to the presence of a date label (Roe et al., 2018). Leib et 

al. (2016) found that 84 percent of participants threw out food based on product label 

dates. This suggests that consumers perceive date labels to be an indicator of food quality. 

This perception has a large environmental impact, as the discarded food often ends up in 

landfills where it decomposes and releases greenhouse-gas pollution (FAO, 2015). The 

National Zero Waste Council estimates almost 2.2 million tonnes of edible food is wasted 

each year in Canada (National Zero Waste Council, 2021). This equates to 9.8 million 

tonnes of carbon dioxide or 2.1 million cars on the road (National Zero Waste Council, 

2021).  

The resources that are used to produce discarded food are also important to consider 

when examining the environmental impact of best before dates. A lot of water and land 

resources are used for livestock feed. FAO (2011) reported that approximately 70 percent 

of global freshwater withdrawal is used by agriculture. The livestock sector uses 

approximately 38 percent of the total cropland (FAO, 2020). In addition, transportation 

of food and live animals is another factor to consider when analyzing issues related to 

environmental sustainability. Livestock production also contributes to climate change 

through the release of methane gas, nitrous oxide, ammonia, and carbon dioxide 
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(Steinfeld et al. 2006).  

In Canada, both chicken and milk production are restricted through the supply 

management system, where producers purchase the right to produce a certain quantity of 

chicken and milk. This system helps enforce cost-of-production pricing, which ensures 

that producers receive a fair income. This is another important factor to consider because 

it directly relates to discussion surrounding production, use of resources and product 

pricing. 

Best before dates also have a large economic impact on food waste at each level of the 

supply chain. Some manufactures allow retailers to return food products if they are close 

to or past the best before date at no additional cost (Nikkel et al., 2019). This is an 

additional cost for manufacturers. This additional transportation also generates more 

emissions. At the retail level, approximately $5.70 billion worth of food is lost or wasted 

every year in Canada (Nikkel et al., 2019). At home, an estimated $10.37 billion worth of 

food is lost or wasted every year (Nikkel et al., 2019). This equates to $1,766 annually per 

household in avoidable food loss and waste (Nikkel et al., 2019). 

From a consumer perspective, households would benefit from a lower product price. 

In-store, many retailers discount products on the best before date to sell products before 

they pass the date label. This also occurs online. Applications such as FlashFood, allows 

retailers to offer shoppers products approaching their best before date at discounted 

prices. This application is intended to reduce food waste at the retail level. This discount 

also provides economic benefit to consumers that are willing to purchase products closer 

to the best before date.  
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1.3 Current Literature Gap 

Previous research has examined consumer valuation of perishable products (Li, 

Messer, & Kaiser, 2020; Thompson et al., 2018; Wilson et al., 2017; Wilson, Miao, & Weis, 

2018; Wilson, Miao, & Weis, 2019; d’Amato et al., 2020; Toma, Costa Font, & Thompson, 

2020). This previous research often uses date label treatments to compare how different 

labels impact consumer perception of value. In Canada, specific food products including 

formulated liquid diets, foods sold by a pharmacist, meal replacements, nutritional 

supplements and infant formula are required to have an expiry date (Government of 

Canada, 2019a). For all other food products, best before dates are most commonly used 

by the manufacturer. This highlights that the use and definition of best before dates is 

different in Canada than in other countries. Canadian consumers may also have a 

different valuation of food based on its attributes and how they shop compared to 

consumers in other countries. Adding to this, we will also be examining how online 

shoppers may differ from in-person shoppers in terms of consumer willingness to pay 

(WTP). This differs from other studies on date labels which examine in-person shopping 

behaviour. Prior studies do not examine how providing information on storing perishable 

products can impact consumer willingness to pay (WTP). In addition, no literature exists 

related to how the use of reference prices when discounting products near the best before 

date impacts consumer perception of perishable products. Reference prices are used as a 

marketing strategy to promote the discount of a product. A reference price is the original 

price of the product. It is often crossed out, and acts as a reference, so that consumers can 

compare the original price to the new offered price. A significant gap exists in the 
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literature related to consumer preferences for products near the best before date using an 

information treatment on storage and reference prices. Research exists related to using 

the discrete choice method to measure WTP for products near the best before date (Collart 

& Interis, 2018). However, this research does not examine milk or chicken products, 

which consumers may have a different perception of in terms of perishability compared 

to products in Collart & Interis (2018) study which examines frozen blueberries, ice 

cream, juice, preserves, muffins. The present study aims to address these gaps in the 

literature. 

 

1.4 Addressing the Literature Gap 

To address the literature gap, the present study will examine consumer WTP for milk and 

chicken under different information treatments using discrete choice analysis. The data 

for the choice analysis was collected from an internet survey completed in December 

2021. The survey consisted of a nationally representative sample of Canadians and was 

broken down into two parts. The first part contained choice sets for milk and chicken 

products. In the choice experiment, participants were asked to choose between two milk 

products and two chicken products. Participants were also given the option to not 

purchase either product. The products were varied in price and best before date. Four 

price points were used for each product ranging from no discount to a 60 percent 

discount. Furthermore, five best before dates were used, “best before in 7 days”, “best 

before in 3 days”, “best before in 1 day”, “best before today”, and “1 day past best before”. 

The price of the products furthest away from the best before date were always higher or 
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equal to the price of the products closer to the best before date. This was done to see if we 

can use price discounts to offset food waste behaviour relative to the best before dates. 

Each respondent randomly was presented with twelve different choice sets for both 

chicken and milk. In the second part of the survey participants were asked questions 

related to grocery shopping, food waste and socio-demographic information such as 

income, education, and ethnic background. 

To address the gap related to how information on food storage impacts consumer 

WTP for products near the best before date, there was a treatment group with information 

on food storage where participants were given information on how they can store milk 

and chicken to last longer before starting the survey. In addition, there was a treatment 

group with information on best before dates where participants were given information 

on what the best before date is before starting the survey. The third treatment group was 

on reference prices where participants were given both the regular price and the 

discounted price for each choice, if applicable. Thus, addressing the gap in the literature 

related to how using discounting with best before dates impacts valuation. 

 

1.5 Contribution of Research 

This study has three major contributions to literature. To begin, this study will 

examine Canadian consumer willingness to pay for milk and chicken products before and 

after the best before date. Unlike previous research, this study focuses on Canadian 

consumers. This is significant because Canadian consumers may react differently than 

consumers in other countries. The definition and use of best before dates is also different 
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than in other countries.  In Canada, most products are given a “best before” date label. 

Some specific products are given an expiration date, but chicken and milk products are 

only given “best before” date labels. This is significant because other countries use 

multiple labels with different definitions, which may create more confusion on short-

dated products.  

This study will also compare shoppers that usually shop online to in-store grocery 

shoppers, finding that for milk, online shoppers have a much higher utility from products 

close to the best before date in comparison to in-store shoppers. For chicken, this does 

not make a difference. We were unable to find research related to how online shoppers 

differ from in store shoppers when it comes to valuation of products with varying best 

before dates. 

Additionally, an estimate of the impact of storage information and reference prices 

was provided. To our knowledge treatments groups on storage information and reference 

prices have not been examined for other best before date studies. We find that both 

storage information and reference prices have a positive impact on consumer WTP for 

milk near the best before date. However, for chicken, storage information and reference 

prices have the opposite impact. This may be because from a price perspective, consumers 

can be less incentivized to purchase chicken, even when they know it’s being discounted. 

They may also already know how to store chicken to last longer in comparison to milk. 

We also find that men and discount grocery store shoppers tend to have a higher 

valuation of short-dated milk and chicken products. We find that low-income groups have 

a higher valuation of short-dated milk and chicken after the best before date, compared 

to the rest of the sample. Compared to consumers that regularly purchase 4L milk, 
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consumers that regularly purchase 2L milk, are more likely to purchase 4L milk closer to 

the best before date if it is discounted. Consumers that regularly purchase 4 chicken 

breasts are less likely to purchase 2 chicken breasts close to the best before date.  

 

1.6 Organization of Thesis 

This thesis is divided into seven chapters. The first chapter provides background 

information on the problem and the research gap. Chapter Two contains an overview of 

literature related to the perception of best before dates, price discounts and online grocery 

shopping. The third chapter provides an overview of the discrete choice theory used in 

this study. Chapter Four summarizes the methods used to collect data. Chapter Five 

introduces the empirical framework used for our analysis. The sixth chapter presents the 

main results. Finally, Chapter Seven concludes the thesis by examining the research 

implications and limitations.
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Chapter 2   Literature Review 

2.1 Introduction 

This chapter examines literature related to the perception of best before dates, price 

discounts and online grocery shopping. The chapter begins with an overview of literature 

related to best before dates, consumer perception of date labels, and how 

sociodemographic and product perishability may impact consumer WTP. The next 

section reviews the use of discounting as a strategy to increase consumer demand. This 

section will examine the potential advantages and disadvantages of using reference prices. 

Finally, an overview of online grocery shopping in Canada is provided with a range of 

literature related to online grocery shopping. This chapter will conclude with a summary 

section addressing the research gap. 

 

2.2 Best Before Dates 

2.2.1 Perceived Risk 

Consumers may not buy a product if they think there is a risk associated with making a 

purchase. Theotokis, Pramatari, and Tsiros (2012) define this perceived risk as “the 

expected negative utility associated with the purchase of a particular brand or product”. 

They suggest that perceived risk from date labels could result in a perception of decreased 

product quality, freshness or even safety (Theotokis et al., 2012). When consumers 

misinterpret indicators of perceived risk, this increases the amount of food that is 
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unnecessarily discarded (Leib et al., 2016; Wilson et al., 2019; Thompson et al., 2018).  

Numerous studies have found that date labels can contribute to a misunderstanding 

of perceived risk (Li et al., 2020; Thompson et al., 2018; Wilson et al., 2017; Wilson et al., 

2018; d’Amato et al., 2020; Toma et al., 2020). Without the presence of a date label, 

consumers have a steady constant negative devaluation of the product with its age (Li et 

al., 2020). When the date label is given, consumer valuation remains stable until the 

product reaches the label date and then abruptly becomes devalued (Li et al., 2020). This 

suggests that the level of concern displayed by consumers is not consistent with the 

scientific risk of consuming the product at that age. It may also indicate that prior to the 

date on the product label, date labels help to defer consumer devaluation. 

2.2.2 Date Label Types 

Previous literature has also found that consumers may have varying perceptions of 

product safety if different types of date labels are used. For example, in the United States 

and other European countries, food products are commonly given date labels with the 

terminology: “sell by”, “use by”, “best by”, “durable life date”, “best if purchased by”, etc. 

(Newsome, et al, 2014). These labels each have their own definition, and the definition 

itself can differ from country to country. Previous literature has argued that these 

different date labels can create confusion among consumers. Thompson et al. (2018) look 

at willingness to consume (WTC) using “best before” and “use by” date labels. They find 

no difference in respondents’ WTC cheese between the two labels (Thompson et al., 

2018). Only in the between-subject condition, do they find that WTC yogurt with a use by 

date is lower than yogurt with a best before date, but these results are not significant 
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(Thompson et al., 2018). This is interesting because in Scotland, where this study took 

place, foods should not be consumed after the use by date, whereas foods are still safe to 

consume after the best before date (Food Standards Scotland, 2021). Wilson et al. (2017) 

finds that willingness to waste (WTW) is nearly 50 percent greater for the labels “use by” 

and “fresh by” compared to “best by” and “sell by”. Further research found that consumers 

frequently associate “best by” dates with taste and quality (Wilson et al., 2018). They 

associate “best by” dates with safety less frequently (Wilson et al., 2018). 

There is also literature using information treatments on date labels to examine how 

this may impact consumer perception, although the findings are mixed. D’Amato et al. 

(2020) discovers that providing participants with information on what each date label is 

used for does not affect consumers’ valuation at or around the expiry date. A significant 

effect only occurs after the product passes its expiry date (d’Amato et al., 2020). A United 

States study, by researchers Collart & Interis finds that participants prefer unexpired food 

to expired food in all cases except when both information on best before dates and the 

impact of food waste is provided. When just information on best before dates is given, 

there is no significant impact (Collart & Interis, 2018). Other research has found that prior 

individual knowledge on best before dates has a negative association with risk perceptions 

of perishable food products (Thompson et al., 2018). This study will further examine how 

consumer information of best before dates impacts WTP. 

Previous literature adds to the discussion surrounding how date labels are 

misunderstood. This study focuses on one label type that is best before dates. In Canada, 

most products are given a “best before” date label which, as previously mentioned in 

Section 1.1, is the durable life period of an unopened food product (Government of 
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Canada, 2019a). Specific products, such as formulated liquid food, very low energy diets, 

meal replacements, nutritional supplements and infant formula, are given an expiration 

date in which the product is not recommended to consume past the date label 

(Government of Canada, 2019a). Chicken and milk products are only given “best before” 

date labels, so it does not make sense to vary the label type in this instance. However, an 

information treatment on best before dates will be examined, to see if there is a difference 

in how consumers may respond if they have more knowledge on what a best before date 

is. 

2.2.3 Sociodemographics 

Previous literature related to the impact of sociodemographics on consumer perception 

of date labels has been inconclusive. One study found that younger consumers had a 

better understanding of date labels compared to older consumers (Toma et al., 2020). 

This differs from other research that suggests that younger consumers were more likely 

to misinterpret date labels and discard past the label date compared to older consumers 

(Leib et al., 2016). Toma et al. (2020) also found that older participants were more likely 

to check date labels more frequently compared to younger participants in Western and 

Mediterranean European countries. This contradicts a UK study that found older 

participants tend to look at date labels less than younger participants (Lyndhurst, 2011). 

The impact of income is also unknown. Some literature has found that consumers with 

higher income were more likely to perceive the limitations with date labelling and showed 

less wasteful behaviours (Toma et al., 2020). Other research suggests household income 

did not affect discard intentions of food past the date label (Leib et al., 2016). However, 
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the lowest income group was less likely to discard more expensive food products (Leib et 

al., 2016). Past literature has not found gender to have a significant impact on consumer 

understanding of date labels (Lyndhurst, 2011; Van Boxstael et al., 2014). 

 

2.2.4 Discrete Choice Best Before Date Experiments 

To our knowledge, only one other study has completed a discrete choice experiment with 

price and best before dates as product attributes. This study was completed by Collart & 

Interis (2018) who examined willingness to pay for frozen blueberries, ice cream, juice, 

preserves and muffins. They included two information treatments. One where 

participants were educated on best before date labels. In the second information 

treatment, participants were given the same information on best before date labels and in 

addition, were educated about the impact of food waste. Collart & Interis (2018) is most 

similar to my research; however, it is looking at very different product types in terms of 

perishability and perceived food safety. Adding to this, we will also be examining how 

storage information and reference prices may also impact willingness to pay which Collart 

& Interis (2018) does not examine. Collart & Interis (2018) also was conducted at a 

university in the United States. As previously mentioned, due to the differences in 

consumers and label definitions from country to country, we expect to see different 

results. Our study will also examine how different types of shoppers (online vs. in-store) 

may perceive best before dates. Collart & Interis (2018) does not collect information on 

the frequency of online vs in-store shopping. 
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2.2.5 Product Type and Storability 

An early United States study by Tsiros and Heilman (2005) found that consumers will 

check expiration dates more frequently if there is a greater perceived risk with the product 

type. They also found that willingness to pay for food items was greater when the 

participants planned to freeze the products (Tsiros & Heilman, 2005). The effect was 

stronger closer to the product’s best before date (Tsiros & Heilman, 2005). This suggests 

that a product like milk, that is considered perishable and is not often frozen, might have 

a greater perceived risk compared to food items that can be frozen or non-perishable food 

items. This concept is mirrored by Leib et al. (2016) who find that consumers were more 

cautious about items such as raw chicken compared to unopened canned goods. They find 

that 50 percent of participants always throw away chicken past the use by date, but only 

12 percent throw away unopened canned products past the use by date (Leib et al., 2016). 

Other research finds that more than half of the participants always check best before dates 

when shopping and preparing meals (Toma et al., 2020). However, if they were to find a 

product in their pantry with no date label, 60 percent of respondents would feel 

comfortable making their own assessment based on look and smell (Toma et al., 2020). 

Most products stored in the pantry may be considered non-perishable. This suggests that 

product storage and product type may affect the perceived risk of purchasing a product 

near the best before date label. 

In Canada, best before dates only apply to unopened products (Government of 

Canada, 2019a). Once the product is opened, the product shelf life may change 

(Government of Canada, 2019a). Some items can be preserved through freezing or fridge 
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storage. Packaging may also affect food product quality (Torres-Giner et al., 2018). 

However, no research has been completed using an information treatment on product 

storage in relation to willingness to pay for products with varying best before dates. 

 

2.3 Reference Prices 

2.3.1 Reference Prices as a Discount Strategy 

Another component of this study is price and price discounts. A discount is a reduction in 

the usual price of a product. This is a marketing strategy designed to encourage more 

people to purchase products by providing extra value to consumers (Lee & Chen-Yu, 

2018). There are multiple types of discount strategies, such as coupons, rebates, regular 

price vs. sale price, etc. where consumers may feel incentivized to purchase the product 

because of the reference price promoting a price discount (Monroe & Chapman, 1987). 

The reference price is the original price. It is often crossed out so that consumers can see 

the new offered price. In a grocery store setting, the reference price is more expensive 

than the offered price.  

Previous literature has found that the use of reference prices to promote the discount 

of a product increases consumer demand and profit from for the product compared to 

when it is discounted with no reference price (Greenleaf, 1995). Greenleaf (1995) also 

suggests that retailers should adapt an irregular reference price promotion strategy to 

make it harder for consumers to time sales thereby maximizing profit. This suggests that 

consumers will remember the price at which they purchased products in the past and 

compare that price to the current price (Briesch et al., 1997). 
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2.3.2 Consumer Perception of Prices Discounts 

Previous literature has shown that consumers may perceive prices differently. Dodds, 

Monroe & Grewal (1991) proposed the price-quality-value model which shows that a 

higher price may lead to a higher perceived quality and therefore a consumer may gain 

more utility from the product and therefore have a greater willingness to pay. If the 

perceived quality of a product is high, certain luxury brands may be able to charge a 

premium for their products. However, the higher price is also a greater monetary 

sacrifice, which could potentially reduce utility and willingness to pay for certain 

consumers (Dodds et al., 1991). This might suggest that for certain consumers the product 

is not worth the price. Consistent with this theory, Zeithaml (1988) proposes the means-

end chain model which shows that consumer perception of a product is linked to the price, 

perceived quality, and emotional payoff the product may bring. These factors help the 

consumer determine if it is worth it to purchase the product. 

Researchers have used these models to help explain why consumers may prefer more 

expensive products. In a revealed preference study done in Ireland, researchers examined 

perishable products discounted according to their remaining shelf life (Theotokis et al., 

2012). The researchers found that compared to the regular pricing, the discount had a 

negative impact on brand image among loyal consumers and those that perceive low 

levels of risk associated with the product (Theotokis et al., 2012). This might suggest that 

the discounted price may make the product less desirable for certain demographics. This, 

however, isn't always the case when examining discounted products. Some studies have 
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found that there was no negative effect of promotions on brand evaluation for grocery 

items (Davis, Inman, & McAlister, 1992). Other research has even suggested that a price 

discounting can have a positive effect on consumer perception by adding an element of 

excitement and sense of accomplishment from purchasing a product on sale (Cox, Cox, & 

Anderson, 2005; Mano & Elliott, 1997). This is known as transactional utility, whereby a 

consumer gains happiness from the perceived value of getting a good deal. By providing 

consumers with both the regular price and the new discounted price we expect that 

willingness to pay for products closer to the best before date will increase. This is under 

the assumption that price discounting will have a positive effect on consumer perception. 

 

2.4 Online Grocery Shopping 

2.4.1 Increase in Online Grocery Shopping 

In recent years there has been a large increase in online grocery shopping. According to 

Statistics Canada, the entire food and beverage sector experienced a 107 percent increase 

in e-commerce sales from February to April 2020 (Statistics Canada, 2020). A study by 

researchers at Dalhousie University found that 31.3 percent of Canadians have used 

curbside pick-up or home delivery services for groceries from May 2020 to November 

2020 (Charlebois & Music, 2020). This number has doubled from a late 2016 report that 

surveyed 1009 Canadians and found only 15 percent had purchased groceries online 

(Abraham, 2016). This might suggest that consumers are changing the way they purchase 

food. 
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2.4.2 Perceived Risks Associated with Online Grocery Shopping  

Early studies related to online shopping suggest that consumer perception of privacy may 

deter consumers from purchasing products online. The research found that a lack of 

standard technologies for secure payment and transparency on data collected created 

distrust and slow uptake (Hoffman, Novak, & Peralta, 1999). Some studies found that if 

the brand was well-known or had a user-friendly website this helped increase consumer 

trust (Grabner-Kraeuter, 2002). However, even as technology has developed over time, 

research has shown that the perceived risk of online shopping is still a potential barrier 

to purchasing products online (Mortimer et al., 2016; Wuri Handayani et al, 2020). 

Other studies have found that consumers are skeptical of online grocery shopping, 

specifically when purchasing perishable products. Geuens, Brengman, and S’Jegers 

(2003) find that consumers want to see, smell, and touch fresh products like fruits, 

vegetables, and meats before purchasing. Similarly, Clark and Wright found that the 

majority of their participants liked picking their own produce and did not like having 

items picked out by others (Clark & Wright, 2017). Another barrier to online grocery 

shopping is the delivery time. Gupta, Su, and Walter (2004) found that when comparing 

online and offline shopping, a longer waiting time for delivery of products ordered online 

could reduce the incentive to switch to online channels. 

2.4.3 Perceived Benefits Associated with Online Grocery 

Shopping 

More recent research has found that online grocery shopping appeals to consumers 

looking for convenience and to save time. Blitstein, Frentz, and Jilcott Pitts (2020) found 
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that costs and efficiencies were the most common benefits for online grocery shopping. 

They also found product availability, variety, and “stressors”, including driving and line 

ups, were other frequent motives for online grocery shopping (Blitstein et al., 2020). In 

March 2020, cases of COVID-19 where also confirmed across Canada (Government of 

Canada, 2022). The pandemic may also be seen as stressor for households that were 

concerned catching and spreading COVID-19 from visiting a grocery store in person. 

Other literature highlights the importance of product availability and suggests that 

consumers are more likely to purchase products online if there is a large online product 

assortment (Melis et al., 2015; Briesch Chintagunta, & Fox, 2009). If consumers have a 

positive online shopping experience, they are also more likely to develop loyalty to the 

online store (Melis et al., 2015). Other factors such as retail location or travel distance can 

impact consumer perception of online grocery shopping (Bell, Ho, & Tang, 1998; Grewal 

et al., 2012). 

2.1.1 Online Grocery Shopping in Canada 

From this literature, we can see that some individuals may perceive certain aspects of 

online grocery shopping to be beneficial, and some consumers prefer the in-store 

shopping experience. In Canada, online grocery retailers do not list the best before dates 

on their websites. This would be very time consuming and difficult for retailer to manage 

inventory. It could also potentially deter consumers from purchasing products close to 

the best before date. However, there are online applications such as FlashFood that 

provide users with products approaching their best before date at discounted prices. 

Retailers that use these applications, will update their products and prices at each 
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location. These applications are intended to reduce food waste at the retail level by 

offering a price discount (FlashFood, 2021). Similarly, price discounts are also offered in-

store, for products approaching their best before date. Many retailers discount products 

by 50 percent a day prior to the best before date, marketing it as “eat today”. Legally, 

retailers can sell a product past the best before date in Canada, although this is not 

common practice (Government of Canada, 2019a). 

This study was completed through an online survey and was set up to mirror the 

online application FlashFood. However, this research can provide insight to both online 

and in-store shopping. By understanding how consumers primarily shop (online vs. in-

store) we hope to explore if there is a difference in the perception of products approaching 

their best before dates between the different types of shoppers. 

 

2.2 Summary 

The above section is a summary of literature related to consumer perception of best before 

dates and how sociodemographics, product storage and product type, may influence 

consumer WTP for products approaching the best before date. Literature related to price 

discounts and online grocery shopping are also summarized. Several studies have 

examined consumer preference for products near the best before date (Li et al., 2020; 

Thompson et al., 2018; Wilson et al., 2017; Wilson et al., 2018; Wilson et al., 2019; 

d’Amato et al., 2020; Toma et al., 2020). However, there is a gap in the literature. How 

information on food storage impacts consumer utility and WTP for products near the best 

before date is unknown. Additionally, how reference prices impact consumer utility and 
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WTP is unknown. This information is critical for reducing food waste, increasing retailers’ 

profit margins, and saving consumers money with potential product discounts. To our 

knowledge, there is no literature related to consumer WTP for products near the best 

before date in Canada. This is important because the use and definition of best before 

dates is different in Canada than in other countries.  Another gap in the literature relates 

to how products are purchased. This research will aim to better understand if there is a 

difference in WTP for products near the best before dates between online and in-store 

grocery shoppers. These gaps in the current literature will be addressed in this study. 
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Chapter 3  Theoretical Foundations 

3.1 Introduction 

As previously noted in Chapter One, this thesis aims to better understand how best before 

dates and price attributes impact consumer perception of milk and chicken products. To 

understand this we will use economic theory to provide background on Lancaster’s (1966) 

theory and random utility theory. This chapter will also introduce the conceptual 

framework that will be used in this discrete choice experiment. 

 

3.2 Consumer Choice 

Consumer choice theory examines the variability in preferences and purchasing 

behaviours that result from individual decision making. Consumers are faced with several 

options; what food products to purchase, where to purchase them from, when to purchase 

them, how much of each product they should purchase, etc. Individual consumers will 

choose a combination of choices that maximize their utility subject to a budget constraint. 

Based on this constraint a rational consumer will make a combination of decisions that 

provide the best utility. Lancaster (1966), added to this consumer choice theory, finding 

that individuals obtain utility from attributes of the product, rather than the product 

itself. Lancaster (1966) states that a product may have many attributes. Some of those 

attributes may be unique to the individual product and some may be shared among other 

alternative products. Consumers will choose the product or combination of products that 

have the attributes that maximize utility (Louviere, Hensher, and Swait, 2000). 
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Lancaster’s theory makes three assumptions. First, there is a linear objective and 

relationship between consumption activity and the products being consumed (Lancaster, 

1966). This can be expressed as followed:  
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Where 𝑥   is the 𝑗 th product, 𝑎  are the coefficients corresponding to activity 𝑘  and 

product 𝑗, and ky is the level of consumption activity, 𝑘. 

The second assumption is that there is a linear objective and the relationship 

between each consumption activity produces a fixed vector of coefficients (Lancaster, 

1966). This can be expressed as followed: 
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Where 𝑧  is 𝑖th attribute, and ikb  are the coefficients corresponding with attribute  𝑖 and 

consumption activity 𝑘.  

The final assumption is that an individual will make decisions to maximize their 

utility subject to a budget constraint. The utility function 𝑈(𝑧)  is dependent on 𝑧 
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attributes. This can be expressed as a consumer utility maximization problem:  
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Where 𝑝 is a vector of prices, 𝑥 denotes the products consumed, and 𝑚 is the individual's 

income. Thus, individuals will maximize their utility subject to a budget constraint. This 

provides a strong foundation to explain how individuals make choices. 

 

3.3 Random Utility Theory 

There are many factors that can influence consumer purchasing decisions. In consumer 

preference research, due to the complexity of understanding the large number of factors 

that influence individual decision making, there are aspects that affect consumer choice 

that cannot be observed. To account for this, random utility theory (RUT) was developed. 

Random utility theory assumes that a consumer making a choice between two products, 

will assign value to each product, and choose the product that provides them with the 

highest utility. There are many factors that influence the assigned value to each product, 

but not all factors are measurable or can be observed by the researcher. Thus, a random 

component must be included to capture some of the unobservable factors that influence 

individual utility. McFadden (1974) expanded on this theory using the expression below 
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to allow for statistical choice analysis through Random Utility Maximization. 

 

                                                                   nj nj njU V                                            (3.6) 

 

Where njU  represents the utility obtained from a consumer n from an alternative 𝑗.  njV

represents the systematic component of utility. This is made up of both the attributes of 

the alternative  njx  and the individual  , ( , )n nj nj ns V x s . The random component of utility 

is represented by nj .  
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Where niP  is the probability of consumer 𝑛 selecting alternative 𝑖 over alternative 𝑗. In 

this equation, the probability of selecting alternative 𝑖 over alternative 𝑗 is equal to the 

probability that the utility for choosing alternative 𝑖  is greater than alternative 𝑗 . The 

difference in utility values for alternative 𝑖  and alternative 𝑗  impacts individual 

probability of selecting one alternative over another.  

By assuming that the unobserved component of utility is distributed as a type I 

extreme value (McFadden, 1974), we can rearrange the equation above to form a 

relationship consistent with a logit model.  
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This allows researchers to estimate the probability of an individual choosing one 

alternative over another using the logit model. 

 
 

3.4 Conceptual Framework 
 

The systematic component of each alternative can be observed to estimate the probability 

of an individual choosing one alternative over another. This component is a function of 

the different attributes associated with each choice. It can be stated as: 

                               

k

i k kiV X
                                                       (3.9) 

 

Where iV   is the systematic component of utility for alternative 𝑖,  k  a 1 to K 

vector of utility coefficients for each attribute, kiX , is a matrix of 𝑖, the choice 

with each attribute. This can also be written as: 

 

0 1 1 2 2 ...i i i i i i Ki KiV X X X                      (3.10) 

 

Where 0i  is the alternative-specific constant (ASC) which is the average of all 

unobserved sources of utility.  
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In order to estimate iV   and account for the error term we must make some assumptions 

about equation 3.10. To begin, we must assume that the systematic component, iV , is 

linear additive in the attributes and coefficients (Hensher, Rose, & Greene, 2005). This 

means that the coefficients can be interpreted as fixed estimates which have the same 

value across all individuals (Hensher et al., 2005). The second assumption is that the 

unobserved portion of utility, i , follows an independently and identically distributed 

condition, or IID condition (Hensher et al., 2005). Being able to observe a distribution in 

the error terms allows us to determine how the unobserved component of utility impacts 

each individual’s choice (Hensher et al., 2005). This states that if an attribute is missing 

from the analysis, then it will have an identical impact on each choice alternative 

(Hensher et al., 2005). This allows us to focus specifically on the attributes we are 

analyzing, rather than the unmeasurable component associated with each alternative. 

These assumptions allow us to rewrite the overall utility from choice 𝑖 as: 

 

           0 1 1 2 2 ...i i i i i i Ki Ki iV X X X                       (3.11) 

 

This equation will be used as the conceptual principle for this research, which will 

examine the overall utility gained by product attributes and interaction effects. This will 

be expanded on in the empirical framework section. 
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Chapter 4   Experimental Design 

4.1 Introduction 

This chapter will outline the choice set section of the survey, including the different 

attribute levels and information treatments. We constructed a hypothetical online grocery 

shopping experiment through an online survey completed through Qualtrics in December 

2021. To create a nationally representative sample, enforced quota constraints were used 

for gender and region based on the Canadian population. A total of 1009 surveys were 

completed. The first part of the survey was the choice set analysis where stated preference 

data was collected through a discrete choice experiment. In the second part of the survey 

participants were asked questions related to grocery shopping, food waste and 

sociodemographic information such as income, education, and ethnic background. A copy 

of the survey is available in the appendix.  

 

4.2 Discrete Choice Analysis 

In discrete choice experiments, participants are asked to choose between two or more 

products within a choice set. The products are generally comparable and are defined by a 

set of attributes. With the attribute information given to the participants, participants are 

asked to select which product they would prefer. Generally, there is a trade-off that 

participants must make between these attributes. This allows researchers to examine the 

relative importance of each attribute. 
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4.3 Stated Preference Data 

Stated preference is a survey-based technique, where participants are asked to make a 

hypothetical decision between two or more products based on each product's attributes 

(Louviere et al., 2000). This is done to establish consumer valuation. However, the 

respondents' answers to the choice questions may differ from their actual behavior. This 

technique contradicts contract revealed preference experiments, where data is obtained 

from real individual decisions involving a market transaction. One limitation of revealed 

preference data is that it cannot evaluate products that are not traded in the real market 

(Louviere et al., 2000). In the instance of best before dates, though it is legal to do so, 

products are not commonly sold after the best before date in a retail setting. Furthermore, 

it would be challenging to use data with real transactions from a grocery store. Revealed 

preference data could also be obtained in a lab experiment involving real products. We 

chose not to use real products at a lab as there were many challenges related to the 

logistics of obtaining the same milk and chicken products with varying best before dates. 

We also saw challenges with the timing, as we would have to conduct the experiment on 

the same day for the best before dates to have the same meaning. Finally, we were also 

interested in examining consumer preferences across Canada, rather than locally. With 

this in mind, the stated preference data was selected for this research. Previous literature 

using stated preference valuation has found that sometimes participants indicate a higher 

willingness to pay (WTP) online than what would occur if they were actually paying for 

products with their money in a laboratory setting (Murphy et al., 2005). This is called 

hypothetical bias. Previous research has found that implementation of a ‘cheap talk’ script 
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before respondents begin the survey, can help reduce hypothetical bias (Lusk, 2003). For 

this study, we presented respondents with the following ‘cheap talk’ script: 

 

“Purchasing decisions in this survey are hypothetical. You will receive a series of choices 

for milk and chicken products. Please answer questions as if you are making an actual 

purchasing decision involving real payment. Please keep in mind what you would 

normally pay for both chicken and milk products, and how much you spend on groceries 

regularly.” 

 

4.4 Choice Experiment 

In this choice experiment, to examine how varying best before dates impact consumer 

preference and WTP for chicken and milk products, participants had to make hypothetical 

purchasing decisions between purchasing one of the two chicken products or purchasing 

neither and purchasing one of the two milk products or purchasing neither. Participants 

were randomly shown twelve choice sets for chicken and twelve choice sets for milk, all 

with varying product attributes. In the control group they were provided with the product 

information, the number of days until the best before date, and the price. This experiment 

also included three treatment groups: a treatment group on reference prices, where 

participants were given both the base price without a discount and the discounted price, 

an information treatment on food storage and methods to make products last longer, and 

an information treatment on best before dates. 
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4.5 Attribute Levels 

In this choice experiment, respondents are asked to choose between two packages of 2 

unseasoned boneless skinless chicken breasts. Respondents are also asked to choose 

between two 4L quantities of 2% milk. They are also given the option not to purchase 

either product. To examine if we can use price to offset food waste behaviour relative to 

the best before dates, both price and best before date attributes were varied within the 

choice sets. The prices were set based on observations made at grocery store locations. 

The base price for chicken was set to $9.55 for the approximately 0.51 kg of chicken or 2 

chicken breasts. This equates to $18.72 per kg. The base price for milk was set to $4.69 

for 4L of milk. The other three discount levels were set to 15 percent, 30 percent and 60 

percent, equating to $8.12, $6.69 and $3.82 respectively for chicken and $3.99, $3.28 

and $1.88 respectively for milk. The second varying attribute was best before dates. In 

this experiment five best before dates (“best before in 7 days”, “best before in 3 days”, 

“best before in 1 day”, “best before today”, and “1 day past best before”) were used for each 

product. Products that had a “best before in 7 day” attribute were always given the base 

price of $9.55 for chicken and $4.69 for milk. This was done under the assumption that 7 

days would be long enough ahead of time to not impact the choice for both products. Table 

4.1 lists the best before date and price level attributes used in this experiment. 
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Table 4.1: Best Before Dates and Price Levels 

Attributes Level 1 Level 2 Level 3 Level 4 Level 5 

Best Before 
Dates 

Best 
before in 
7 days 

Best 
before in 
3 days 

Best 
before in 
1 day 

Best 
before 
today 

1 day past 
best 
before 

Price of Milk 
($/4L) 

$4.69 $3.99 $3.28 $1.88 
 

Price of 
Chicken 
($/0.51 kg) 

$9.55 $8.12 $6.69 $3.82 
 

 

To generate choice sets, we used a fractional design which only included a portion 

of possible choices. This meant that products further away from the best before date were 

always equal to or more expensive than the product closer to the best before date. This 

was done based on the assumption that consumers would be willing to pay more for 

further dated products than closer dated products. Collart & Interis (2018) also set up 

their experiment making similar assumptions. They drew price at random from a lower 

range of prices ($0.79 to $2.19) for expired products and a from a higher range of prices 

($1.49 to $3.59) for products that had had not yet expired (Collart & Interis, 2018). For 

this study, we wanted to examine if a lower price could incentivize participants to 

purchase shorter dated products. We chose not to allow long dated products to be cheaper 

than shorter dated products because we suspected that consumers would always select 

those cheaper longer dated products. Participants were also never given two products 

with the same best before dates at different prices. Prices and best before dates within the 

choice set were randomized. To reduce potential order bias, we also randomized if 

participants saw milk or chicken choice set questions first. This yielded a total of 152 
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combinations for each product. Of which, 12 combinations for each product were 

randomly shown to each participant. The order in which they were presented varied. 

Participants were asked which option they would choose in each choice set. Tables 4.2 

and 4.3 show examples of the choice sets shown to participants. 

 
Table 4.2: Example of Milk Choice Set 

  

Alternative Option 1 Option 2 Option 3 

Product 2% Milk, 4L 2% Milk, 4L 

Purchase 
Neither 

Best Before Date Best before 
today 

Best before in 7 
days 

Price (CAD$) $1.88 $4.69 

I would choose:  
(Please check one 
box) 

☐ ☐ ☐ 

 
 

Table 4.3: Example of Chicken Choice Set 
  

Alternative Option 1 Option 2 Option 3 

Product 2 Chicken 
Breasts, Boneless 

Skinless 

2 Chicken 
Breasts, Boneless 

Skinless 
Purchase 
Neither Best Before Date Best before in 3 

days 
1 day past best 

before date 

Price (CAD$) $9.55 $6.69 

I would choose: 
(Please check one 
box) 

☐ ☐ ☐ 
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4.6 Information Treatments 

As previously outlined, each participant was put into one of four groups. They were either 

put into a control group, a reference price treatment group, an information treatment 

group on food storage, or an information treatment on best before dates. In the control 

group participants were shown the best before date and price attributes for each product 

as detailed in Section 4.5. The reference price treatment group presented participants 

with choice sets randomly, following the same rules of the control group, however these 

choice sets provided participants with both the base price and the discounted price. The 

base price was crossed out to reflect how shoppers would see the original price with no 

discount presented to them in store. If the product had a price of $4.69 for milk or $9.55 

for chicken, the base price was not provided since there is no discount. Table 4.4 shows 

an example of this. 

 
Table 4.4: Example of Choice Set in Reference Price Treatment 

Alternative Option 1 Option 2 Option 3 

Product 2% Milk, 4L 2% Milk, 4L  
Purchase 
Neither Best Before Date Best before in 1 

day 
Best before in 7 

days 

Price (CAD$) $4.69 
$1.88 

$4.69 

I would choose: (Please 
check one box) 

☐ ☐ ☐ 

 

Prior to the choice set questions, in the storage information treatment, participants were 

provided with a short blurb describing how they can store both milk and chicken products 
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to last longer. This included information on how long each product would last in the 

freezer. It also reminded participants that they should consider look, smell, and taste 

before consuming either product.  The best before date information treatment provided 

participants additional information on best before date guidelines in Canada and the 

difference between best before dates and expiry dates. Previous literature has shown that 

some consumers may have limited knowledge on what a best before date is which could 

increase perceived risk associated with a product approaching the best before date (Li et 

al., 2020; Thompson et al., 2018; Wilson et al., 2017; Wilson et al., 2018; d’Amato et al., 

2020; Toma et al., 2020). These scripts can be found on page of 121 the appendix. The 

blurbs were intended to provide additional information to educate participants. For 

example, in the best before date information treatment we provided respondents with the 

following script before presenting them with choice set questions: 

 

A “best before” date refers to the durable life period of an unopened food product 

(Government of Canada, 2021). When stored correctly, best before dates indicate that 

unopened products will retain their “freshness, taste, nutritional value or any other 

qualities” as claimed by the manufacturer (Government of Canada, 2021). Best before 

dates are not an indication of product safety and although uncommon, retailers can 

legally sell a product past its best before date (Government of Canada, 2021). This differs 

from expiry dates which retailers cannot legally sell after the date label (Government of 

Canada, 2021). Expiry dates are required to be used for specific products such as 

formulated liquid food, very low energy diets, meal replacements, nutritional 

supplements, and infant formula (Government of Canada, 2021). 
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These three treatment groups allow us to determine if reference prices, knowledge on 

food storage, and knowledge on best before dates impact consumer preferences for milk 

and chicken products. If there are differences between the groups, there may be a gap in 

consumer knowledge and awareness when making purchasing decisions. 

 

4.7 Sociodemographic Information 

The last section of the survey asked participants questions related sociodemographic 

information such as income, education, number of children in their household under the 

age of 18, ethnic background, etc. These variables will be included in the data analysis to 

capture any heterogeneity across the subgroups with various demographic 

characteristics. This information can be found in Table 4.5. A quota was used for both 

gender and region to gain a nationally representative sample of Canadians. For age and 

income, our sample tended to align closely with the Canadian distribution. Our sample 

had slightly more people in the 35 to 49 age group and slightly less people in the 50 to 60 

age group compared to the Canadian population. We also had more people with a 

household income between $25,000 and $49,999 and less people with a household 

income between $100,000 and $149,999 compared to the Canadian population. 

Demographic characteristics were balanced across the control and the three treatment 

groups. 

Participants were also asked questions related to grocery shopping habits 

including what quantity of milk and chicken they usually purchase, and which grocery 
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stores they visit. Questions related to their perception of their food waste were also asked. 

As mentioned in Section 2.2.3, previous studies on respondents’ attitudes towards date 

labels and sociodemographic variables have been inconclusive. 
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Table 4.5: Summary of Sociodemographic Characteristics 

Sociodemographic Characteristics Survey 
Sample 

Canada 

Gender Male 
Female 
Gender identity is not listed  
Prefer not to respond 

50.1% 
49.1% 
0.69% 
0.10% 

49.1% 
50.9% 

Age 18- 24 years 
25 - 34 years 
35 - 49 years 
50 - 60 years 
61 - 64 years 
65 years or older  

6.6% 
17.9% 
28.5% 
16.8% 
8.3% 
21.8% 

10.8% 
16.2% 
24.2% 
20.3% 
7.8% 
20.8% 

Province Alberta 
British Columbia 
Manitoba 
New Brunswick 
Newfoundland and Labrador 
Nova Scotia 
Nunavut 
Ontario 
Prince Edward Island 
Québec 
Saskatchewan 
Yukon 

8.1% 
14.0% 
3.8% 
1.9% 
1.9% 
3.5% 
0.1% 
40.0% 
0.2% 
24.0% 
2.5% 
0.1% 

11.6% 
13.2% 
3.6% 
2.1% 
1.5% 
2.6% 
0.1% 
38.3% 
0.4% 
23.2% 
3.1% 
0.1% 

Education 
 
 
 
 
 
 
 

Household Income 
 
 
 
 
 
 
 

No high school  
High school diploma  
Apprenticeship Training and Trades  
Associate degree  
Bachelor’s degree 
Graduate Degree  
Professional Degree 
 

Less than $24,999 
$25,000-$49,999 
$50,000-$74,999 
$75,000-$99,999 
$100,000-$149,999 
$150,000-$199,999 
More than $200,000 
Prefer not to answer 

3.2% 
23.8% 
17.1% 
12.7% 
25.8% 
11.2% 
6.2% 
 

13.3% 
24.9% 
19.6% 
15.2% 
14.6% 
4.6% 
3.2% 
4.8% 

19.3% 
27.9% 
10.3% 
20.4% 
16.4% 
4.9% 
0.9% 
 

14.0% 
20.8% 
18.3% 
14.5% 
17.6% 
8.0% 
6.8% 
 

N = 1009. All national data was collected from the 2016 Canada Census from 
Statistics Canada (Statistics Canada, 2017). 
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4.8 Summary 
 
This study uses choice set data to examine consumer valuation of milk and chicken 

products. Twelve choice sets for milk and twelve choice sets for chicken were 

administered to 1009 respondents across Canada. This yields to a total of 24216 

observations for each milk choice set and 24216 observations for each chicken choice set. 

Due to the large number of observations, our results will hold a lot of power. The data 

from this survey will allow us to use interactions to examine how consumers with various 

sociodemographic, food waste and grocery shopping behaviors respond to our choice set 

questions. The next section outlines the empirical models to analyze the choice data
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Chapter 5  Empirical Framework 
 

5.1 Empirical Model 

 
This chapter will outline the empirical framework used in our study. Following the 

Random Utility Maximization conceptual theory outlined in Section 3.2, we know that 

total utility njU , can be expressed as: 

            nj nj njU V                                           (5.1) 

 

Where njU represents the utility obtained from consumer n from an alternative 𝑗.  njV  

represents the systematic component of utility. The random component of utility is 

represented by nj . Recall that the unobserved portion of utility, nj , follows an 

independently and identically distributed condition. The systematic component, njV , of 

utility for each alternative can be observed to estimate the probability of an individual 

choosing one alternative over another. This allows us to restate the final estimation 

model. In our choice experiment the attributes for each choice are varied price levels and 

five best before date options. This can be restated as: 

 

                

𝑈 = 𝑉 + 𝜀

𝑈 = 𝛽 𝐴𝑆𝐶 + 𝛽 𝑃𝑟𝑖𝑐𝑒 + 𝛽 3𝑑𝑎𝑦𝑠 + 𝛽 1𝑑𝑎𝑦 + 𝛽 𝑑𝑎𝑦𝑜𝑓

                             + 𝛽 1𝑑𝑎𝑦𝑎𝑓𝑡𝑒𝑟 + 𝜀
       (5.2) 
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where:  

𝐴𝑆𝐶 - alternative specific constant, which accounts for the opt-out option of not 

purchasing either alternative (Dummy variable, 0 if selected, 1 otherwise) 

𝑃𝑟𝑖𝑐𝑒 - Price of product (Continuous variable)  

3𝑑𝑎𝑦𝑠 - 3 days before the best before date attribute (Dummy variable, 1 if yes, 0 otherwise)  

1𝑑𝑎𝑦 - 1 day before the best before date attribute (Dummy variable, 1 if yes, 0 otherwise)  

𝑑𝑎𝑦𝑜𝑓  - On the day of the best before date attribute (Dummy variable, 1 if yes, 0 

otherwise)  

1𝑑𝑎𝑦𝑎𝑓𝑡𝑒𝑟  - 1 day after the best before date attribute (Dummy variable, 1 if yes, 0 

otherwise) 

 

In the above equation, the best before in 7 days date attribute is omitted. This allows for 

us to compare the remaining best before dates to the 7-day option. This was done under 

the assumption that a 7 day best before date is long enough to not impact consumer 

choice. 

 

5.2 Model Estimation 

This study uses a conditional logit model to analyze the association of a dependent 

variable and a set of independent, explanatory variables. The conditional logit model is 

often used in discrete choice experiments to estimate utility for product attributes. It 

assumes that preferences are homogeneous among participants. Thus, the coefficients on 

each attribute are the same for all participants. We can also examine systematic 
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differences in preferences for different attributes by including various 

sociodemographics, food waste and grocery shopping behaviours into the conditional 

logit model as interaction terms. This allows us to examine the impact of these individual 

characteristics on the marginal utility participants receive for each product attribute. The 

conditional logit model also assumes that error terms for each alternative are 

independent. This assumption is one limiting component of the conditional logit model 

as individuals may have unobserved characteristics that influence their preferences. 

 

5.3 Willingness to Pay 

By using the coefficient estimates from the logit models we can calculate the marginal 

utility participants gain from each product attribute. This allows us to examine the 

marginal rate of substitution among utility coefficients for price and utility coefficients 

for the product attributes. This is also known as the individual’s marginal willingness to 

pay (WTP). For our experiment this is the tradeoff between the utility of price and utility 

from each of the best before date attributes. This can be expressed as follows: 

     

k
k

Price

WTP



 
                                      (5.3) 

 

Where kWTP is the premium or discount amount an individual would pay for attribute 𝑘 

relative to the base attribute, which is the 7 day option in this study. k is the coefficient 

for attribute 𝑘. Price  is the coefficient for price.  
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5.4 Summary 

This section outlines the empirical model used to estimate utility and WTP for the product 

attributes. A conditional logit model will be used to estimate the WTP for the different 

attributes. Interactions will also be used to examine systematic differences in preferences. 

The data analysis will be completed in STATA using the “clogit” command.
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Chapter 6   Results 

6.1 Introduction 

This section will present the results of this study. First, we will examine respondents' 

stated agreement on topics related to best before dates and food waste. Next, we will 

present the results from the conditional logit models in our analysis. Examining the 

coefficients on the attributes across varying treatment groups will allow us to compare 

consumer utility across the different groups. The third section will present the WTP 

results for the price and best before date attributes. The final section will compare how 

different groups of individuals compare when choosing whether to purchase a product 

with a specific attribute. 

 

6.2 Food Attitudes Among Sample 

Table 6.1 shows respondents' stated agreement on topics related to best before dates and 

food waste. This table shows the average for our 1009 participant sample, where 1 

indicated that respondents “Strongly Disagree” and 7 indicated that respondents 

“Strongly Agree”. From these results we can see that our sample mean was fairly neutral 

on whether they consume food past the best before date. The slightly higher standard 

deviation on “I don’t eat food beyond the best before date” in comparison to the other 

variables indicates that the answers were more varied with some agreeing that they don’t 

eat food after the best before date and some disagreeing. In this study, more participants 
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indicated that they agree that they look at the best before date when grocery shopping. 

On average, our sample states that they agree that there is an economic cost to food waste 

and that they try to make an effort to reduce food waste. Also stating that they agree that 

food waste is detrimental to the environment and that they feel guilty wasting food. 

 

Table 6.1: Summary Statistics on Attitude Toward Food Waste 

Variable Mean Std. Dev. 

I don’t eat food beyond the best before date 4.1658 1.9306 

I always look at best before date when grocery shopping 5.8591 1.3939 

I feel guilty wasting food 5.7998 1.3806 

I make an effort to reduce food waste 5.9327 1.1822 

There is an economic cost to food waste 6.0090 1.1903 

Food waste is detrimental to the environment 5.6164 1.4677 

Note: 1–7 Likert scale in which 1 indicates that respondents “Strongly Disagree” and 7 
indicates that respondents “Strongly Agree”. 

N=1009   

 
 

Figure 6.1 shows the level of agreement to the statement “I don’t eat food beyond the best 

before date”. Figure 6.2 shows the level of agreement to the statement “I make an effort 

to reduce food waste”. From these figures we can see that the level of agreement to the 

statement “I don’t eat food beyond the best before date” varies less and is much flatter 

compared to the level of agreement to the statement “I make an effort to reduce food 

waste” which mote individuals tend to agree or strongly agree with. 
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Figure 6.1: Individual Agreement to “I Don’t Eat Food Beyond the Best Before Date” 

 
 

Figure 6.2: Individual Agreement to “I Don’t Eat Food Beyond the Best Before Date” 
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6.2 Conditional Logit Model Across Treatments 

This section presents the results of the conditional logit model used to assess consumer 

valuation of milk and chicken. To begin we first ran a conditional logit model for both 

milk and chicken. These results are shown in Tables 6.2 and 6.3.  

Table 6.2 shows consumer utility for the price and best before date attributes for 

chicken used in this study. The control and treatment groups were estimated separately 

to explore differences in consumer utility and WTP among various treatment groups. For 

chicken, all coefficients for the control and treatment groups were significant at the 1% 

level. The pseudo R-squared ranges from 0.1078 to 0.1374. This measures goodness of fit 

or how much of the variation in respondents’ choices are explained by the independent 

variables in our regressions. 

The coefficient for price is negative and significant across the board. This suggests 

that when price increases, marginal utility decreases, which is consistent with economic 

theory. Utility on price in treatment 1 is more negative relative to the other groups. This 

suggests that reference prices increase price sensitivity which means that the discounts 

are more effective at incentivizing consumers to purchase the product at a low price. It 

does not appear that treatments 2 or 3 have any significant impact on price sensitivity. 

We can also see that the probability of purchasing decreases as we get closer to and then 

pass the best before date for all treatment groups. From these results it appears that at 

the 3days, 1day and 1dayafter attributes, consumer utility is highest in the control group. 

At the dayof attribute respondents in treatment 3 appear to have the highest utility. These 

results however do not inform us with the premiums/discounts with regard to different 
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best before dates and therefore further analysis on WTP is needed to better compare the 

different treatment groups. 

Figure 6.3 graphs the parameters of our results from the conditional logit model for 

chicken products. As we can see from this graph, our results are not linear over time. We 

also see that as the product ages, consumers across the treatment groups respond 

differently. For example, in the reference price treatment group, the slope is much steeper 

then the slope in the information treatment group on best before dates between the 1day 

and dayof attributes. Between the dayof and 1dayafter attributes the slope becomes even 

greater in the reference price group than between the 1day and dayof attributes. This 

might suggest that before the products best before date, further devaluation of chicken 

may be able to be offset by a discount.
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Table 6.2: Conditional Logit Model Coefficients for Chicken: Consumer valuation of best before date 
attributes across treatment groups 

Variables Control 
Group 

Treatment 
1: 
Reference 
Prices 

Treatment 
2: 
Informatio
n on 
Storage 

Treatment 3: 
Information 
on Best 
Before Dates 

y=ASC (SE) (SE) (SE) (SE) 

Price -0.2582*** -0.2914*** -0.2486*** -0.2215*** 
 (0.0169) (0.0169) (0.0169) (0.0164) 

3days -0.2847*** -0.5494*** -0.3008*** -0.4117*** 
 (0.1097) (0.1071) (0.1084) (0.1086) 

1day -1.3126*** -1.5628*** -1.4109*** -1.4117*** 
 (0.1158) (0.1135) (0.1154) (0.1147) 
dayof -1.7530*** -2.1079*** -1.7669*** -1.7135*** 

 (0.1231) (0.1210) (0.1217) (0.1190) 
1dayafter -2.4169*** -3.0411*** -2.5956*** -2.5907*** 

 (0.1329) (0.1358) (0.1347) (0.1319) 

Observations 5,856 6,096 5,808 5,888 
Log-likelihood -2703.2301 -2793.9783 -2678.2265 -2793.8538 
χ2 6.53.81 889.99 706.68 675.45 
Pseudo R2 0.1079 0.1374 0.1166 0.1078 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
 

Figure 6.3: Conditional Logit Model Coefficients for Chicken: Consumer valuation of 
best before date attributes across treatment groups 
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Table 6.3 presents the consumer utility for the price and best before date attributes for 

milk. The control and treatment groups were estimated separately to explore differences 

in consumer utility and WTP among various treatment groups. For milk, all coefficients 

for the control and treatment groups were significant at the 1 percent level. The pseudo 

R-squared ranges from 0.1955 to 0.2474. 

Again, for these results the coefficient for price is negative and significant across each 

treatment group. Utility on price in treatment 1, 2 and 3 seems to be lower than utility on 

price in the control group. This indicates that for milk, the three treatments are more 

effective at incentivizing consumers to purchase the product at a low price. The 

probability of choice decreases as we get closer to and then pass the best before date in all 

groups. The utility coefficients on the best before date attributes are highest in treatment 

3 across all date attributes, and then second highest in treatment 2. In treatment 1, the 

utility coefficients on the best before date attributes seem to be slightly lower than the 

utility coefficients on the best before date attributes in the control group. Further analysis 

on WTP is needed to better compare how premiums and discounts influence respondents’ 

valuation across various groups. 

Figure 6.4 graphs the parameters of our results from the conditional logit model for 

milk products. This shows that across all treatment groups, the slope is greatest between 

the 3day and 1day attributes. Beyond the 1day product age, devaluation is much less. In 

our chicken results, chicken was devalued the most between the 3day and 1day and the 

dayof and 1dayafter attributes. This might suggest that milk is devalued a lot faster than 

chicken.  
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Table 6.3: Conditional Logit Model Coefficients for Milk: Consumer valuation of  
best before date attributes across treatment groups 

Variables Control 
Group 

Treatment 
1: 

Reference 
Prices 

Treatment 
2: 

Informatio
n on 

Storage 

Treatment 
3: 

Informatio
n on Best 

Before 
Dates 

y=ASC (SE) (SE) (SE) (SE) 

Price -0.1363*** -0.2817*** -0.2167*** -0.1886*** 
 (0.0397) (0.0406) (0.0388) (0.0393) 

3days -1.7625*** -1.8401*** -1.5258*** -1.3089*** 
 (0.1373) (0.1372) (0.1326) (0.1290) 

1day -3.1002*** -3.4058*** -3.0311*** -2.7257*** 
 (0.1501) (0.1522) (0.1452) (0.1412) 
dayof -3.4747*** -3.8834*** -3.4242*** -3.1652*** 

 (0.1581) (0.1624) (0.1527) (0.1492) 
1dayafter -4.1279*** -4.2854*** -3.9596*** -3.5253*** 

 (0.1715) (0.1721) (0.1647) (0.1584) 

Observations 5,250 5,328 5,352 5,304 
Log-likelihood -1927.1357 -1905.0752 -2043.656 -2077.5026 
χ2 1151.01 1252.64 1168.50  1009.88 
Pseudo R2 0.2300 0.2474 0.2223 0.1955 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
 

Figure 6.4: Conditional Logit Model Coefficients for Milk: Consumer valuation of 
best before date attributes across treatment groups 
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In this regression analysis the best before in 7 day attribute is dropped. By dropping this 

attribute we are comparing utility gained from the other best before date attributes to the 

7 day attribute. As a result, utility is negative as these options are less valued in 

comparison to milk and chicken with a 7 day best before date. We also wanted to see what 

would happen if we dropped the 1 day after the best before date attribute instead of the 

best before in 7 days attribute. By doing this we are now comparing the other options to 

the 1 day after attribute. As you can see our utility for milk and chicken start out much 

more positive on the 7 day attribute and decline as the product gets closer to and then 

passes the best before date for both products. The best before today attribute is never 

negative. This is because it is still more desirable when compared to the 1 day after option. 

Compared to the 1dayafter attribute consumers gain more utility from the other best 

before date attributes. The coefficient for price is negative and significant across the board 

for both products. This suggests that consumer utility decreases when the price increases. 
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Table 6.4: Conditional Logit Model Coefficients for Chicken: 1 day after attribute dropped 

Variables Control 
Group 

Treatment 
1: 

Reference 
Prices 

Treatment 
2: 

Informatio
n on 

Storage 

Treatment 
3: 

Informatio
n on Best 

Before 
Dates 

y=ASC (SE) (SE) (SE) (SE) 

Price -0.2582*** -0.2914*** -0.2486*** -0.2215*** 
 (0.0169) (0.0169) (0.0169) (0.0164) 

7days 2.4169*** 3.0411*** 2.5956*** 2.5907*** 
 (0.1329) (0.1358) (0.1347) (0.1319) 

3days 2.1322*** 2.4917*** 2.2948*** 2.1790*** 
 (0.1043) (0.1080) (0.1074) (0.1036) 
1day 1.1043*** 1.4783*** 1.1847*** 1.1790*** 

 (0.1009) (0.1026) (0.1037) (0.1006) 
dayof 0.6640*** 0.9333*** 0.8288*** 0.8772*** 

 (0.0999) (0.1018) (0.1024) (0.0987) 

Observations 5,856 6,096 5,808 5,888 

Log-likelihood -2703.2301 -2793.9783 -2678.2265 -2793.8538 
χ2 653.81 889.99 706.68  675.45 
Pseudo R2 0.1079 0.1374 0.1166 0.1078 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
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Table 6.5: Conditional Logit Model Coefficients for Milk: 1 day after dropped 

Variables Control 
Group 

Treatment 
1: 

Reference 
Prices 

Treatment 
2: 

Informatio
n on 

Storage 

Treatment 
3: 

Informatio
n on Best 

Before 
Dates 

y=ASC (SE) (SE) (SE) (SE) 

Price -0.1363*** -0.2817*** -0.2167*** -0.1886*** 
 (0.0397) (0.0406) (0.0388) (0.0393) 

7days 4.1279*** 4.2854*** 3.9596*** 3.5253*** 
 (0.1715) (0.1721) (0.1647) (0.1584) 

3days 2.3654*** 2.4453*** 2.4339*** 2.2164*** 
 (0.1251) (0.1242) (0.1203) (0.1172) 
1day 1.0277*** 0.8796*** 0.9285*** 0.7996*** 

 (0.1233) (0.1219) (0.1185) (0.1158) 
dayof 0.6532*** 0.4020*** 0.5354*** 0.3601*** 

 (0.1253) (0.1247) (0.1199) (0.1173) 

Observations 5,250 5,328 5,352 5,304 

Log-likelihood -1927.1357 -1905.0752 -2043.656 -2077.5026 

χ2 1151.01 1252.64 1168.50  1009.88 
Pseudo R2 0.2300 0.2474 0.2223 0.1955 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
 
 

6.3 Testing the Difference of the Utility Coefficients 
 

Chi-squared tests were used to test for the significance of the difference in the utility 

coefficients compared to the control group. The chi-squared test results suggest that, for 

chicken, there is only a significant difference between the control and reference price 

group in the 1 day after product attribute. In treatment 2, where information was provided 

on storing products to last longer, and treatment 3, where information was provided on 

what a best before date is, there is no significant difference between any of the coefficient 
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attributes. 

 

Table 6.6: Chi-Squared Test Results for Chicken: Treatment groups compared to the control

 
 
For milk, between the control group and treatment 1 with reference prices, the utility on 

the price attribute is significantly different. In treatment 2, where information was 

provided on storing products to last longer, and treatment 3, where information was 

provided on what a best before date is, there is no significant difference between any of 

the coefficient attributes. 

 

 

 

 

 

Attributes 
 

Treatment 1: Reference 
Prices 

Treatment 2: 
Information on 

Storage 

Treatment 3: 
Information on Best 

Before Dates 
 

Chi-
squared 

stat. 

Prob > χ2 

 
Chi-

squared 
stat. 

Prob > χ2 

 
Chi-

squared 
stat. 

Prob > χ2 

Price 1.00 0.3165 0.08 07772 1.28 0.2586 

3days 1.68 0.1955 0.01 0.9350 0.38 0.5380 

1day 1.06 0.3031 0.16 0.6872 0.17 0.6840 

dayof 1.90 0.1678 0.00 0.9575 0.02 0.8808 
1dayafter 4.52 0.0334 0.39 0.5348 0.36 0.5494 
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Table 6.7: Chi-Squared Test Results for Milk: Treatment groups compared to the control 

 

These results suggest that for chicken, in the reference price treatment group, there is a 

significantly lower utility on the 1dayafter attribute compared to the control group. 

Which may be because the price can signal quality. The reference price may highlight that 

the chicken has past it’s best before date. The treatment groups do not have a significant 

different impact otherwise. For milk, there is only significantly more price sensitivity in 

the reference price treatment group compared to the control group. This is shown by the 

less than 10 percent difference. The treatment groups do not have a significant different 

impact otherwise. However, we can see that in treatment 3 the t-test results tend to be 

lower on the 3days and 1dayafter attributes, which might suggest that there is a trend of 

higher utility in this group among short-dated products, although it is not significantly 

different. 

 

 
 

Attributes 
 

Treatment 1: Reference 
Prices 

 
Treatment 2: 

Information on 
Storage 

Treatment 3: 
Information on Best 

Before Dates 

 
Chi-

squared 
stat. 

Prob > χ2 

 
Chi-

squared 
stat. 

Prob > χ2 

 
Chi-

squared 
stat. 

Prob > χ2 

Price 4.25 0.0393 1.41 0.2356 0.62 0.4315 

3days 0.07 0.7977 0.58 0.4452 2.32 0.1274 

1day 0.75 0.3871 0.04 0.8471 1.12 0.2899 

dayof 1.08 0.2988 0.02 0.8966 0.63 0.4276 
1dayafter 0.13 0.7177 0.15 0.6970 1.90 0.1675 
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6.4 Willingness to Pay Across Treatments 

Recall that willingness to pay (WTP) can be calculated as followed: 

k
k

Price

WTP



                              (6.1) 

Where kWTP is the premium or discount amount an individual would pay for attribute 𝑘 

relative to the base. k is the coefficient for attribute 𝑘. Price  is the coefficient for price. 

The WTP values for chicken and milk are shown in Tables 6.8 and 6.9. From these results 

we can see that all the WTP values were significant at the 1 percent level. In this analysis, 

the values represent the marginal WTP for the best before date attribute. Therefore, these 

calculations show consumer WTP for each product with each best before date attribute in 

comparison to the base case, which was the best before in 7 day option. 
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Table 6.8: Willingness to Pay (WTP) for Chicken 

Control 

  Attribute WTP ci low ci high 
  3days -1.1025*** -1.912 -0.293 
  1day -5.084*** -5.972 -4.195 
  dayof -6.789*** -7.742 -5.836 
  1dayafter -9.360*** -10.472 -8.249 

Treatment 1: Reference Prices 
Attribute WTP ci low ci high 

  3days -1.885*** -2.586 -1.185 
  1day -5.363*** -6.145 -4.581 
  dayof -7.233*** -8.083 -6.383 
  1dayafter -10.436*** -11.487 -9.384 

Treatment 2: Information on Storage 

Attribute WTP ci low ci high 
3days -1.210*** -2.043 -0.377 

  1day -5.675*** -6.627 -4.722 
  dayof -7.107*** -8.114 -6.099 

1dayafter -10.440*** -11.697 -9.183 

Treatment 3: Information on Best Before Dates 

  Attribute WTP ci low ci high 
  3days -1.859*** -2.792 -0.925 
  1day -6.373*** -7.479 -5.267 
  dayof -7.736*** -8.898 -6.574 
  1dayafter -11.696*** -13.213 -10.179 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
 

For chicken, in all groups, WTP monotonically decreases as the product gets closer to and 

then passes the best before date. There is the least amount of discount on products nearer 

to the best before date in the control group compared to the treatment groups. However, 

none of these impacts are statistically different, as we can see from the overlapping 

confidence intervals. WTP for chicken in treatment 3 is lowest of the four groups. This 

may be lower because by giving respondents information on what best before dates mean 
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in Canada and on methods to store chicken to last longer, we are reminding them of the 

best before date. This may make them more critical when examining shorter dated 

products. Reference pricing information may highlight the discount to consumers and 

perhaps send a signal on the quality of the item. Figure 6.5 shows the overall trend in 

WTP for each attribute across the different groups. 

Figure 6.5: Willingness to Pay (WTP) for Chicken Across Treatment Groups 
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Table 6.9: Willingness to Pay (WTP) for Milk 

Control 

  Attribute WTP ci low ci high 
  3days -12.929*** -20.094 -5.764 
  1day -22.742*** -35.226 -10.258 
  dayof -25.489*** -39.343 -11.634 
  1dayafter -30.280*** -46.708 -13.852 

Treatment 1: Reference Prices 
Attribute WTP ci low ci high 
3days -6.533*** -8.370 -4.696 
1day -12.092*** -15.295 -8.889 

  dayof -13.788*** -17.367 -10.208 
  1dayafter -15.215*** -19.107 -11.323 

Treatment 2: Information on Storage 

  Attribute WTP ci low ci high 
  3days -7.041*** -9.493 -4.588 
  1day -13.987*** -18.629 -9.346 

dayof -15.801*** -20.969 -10.632 
1dayafter -18.272*** -24.191 -12.353 

Treatment 3: Information on Best Before Dates 

  Attribute WTP ci low ci high 
  3days -6.941*** -9.761 -4.121 
  1day -14.455*** -20.041 -8.869 
  dayof -16.785*** -23.187 -10.384 
  1dayafter -18.695*** -25.734 -11.657 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
 

For milk, WTP decreases as the products get closer to and then passes the best before date 

across all groups. These results are much more negative than those of chicken, which 

might suggest consumers are more averse to purchasing milk at close to the best before 

dates compared to chicken. WTP for milk is lowest in the control group across all 

attributes. WTP for milk is highest in treatment 2 across all attributes. All the confidence 

intervals from all treatment groups are overlapping with those from the control group for 
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each best before date, which suggests that none of the WTP estimates are statistically 

different between the control and treatment groups. The WTP estimates across each 

group are shown graphically in Figure 6.6. 

Figure 6.6: Willingness to Pay (WTP) for Milk Across Treatment Groups 

  

 

These results suggest that treatment groups may increase consumer valuation in some 

products but decrease consumer valuation in others. The use of reference prices decreases 

WTP for chicken but increases WTP for milk. For milk, this indicates that by 

communicating both the regular price and the sale price, in comparison to just the sale 

price, consumers may be more likely to purchase milk with short-dated attributes. For 

chicken, the opposite tends to occur. However, these results are not statistically different 

from the control group. This trend could occur due to a variety of different factors, 

including how people perceive the products and pricing. Frequency of reference price 
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discounting for each product may also explain this. Previous research suggests that 

irregular use of reference price discounting is most beneficial for retailers’ profitability 

(Greenleaf, 1995). Milk is less expensive than chicken, so once could view the prices as 

being lower and therefore a better deal. Alternately, because chicken is more expensive, 

one could view this as saving more money when purchasing at a discounted rate. The 

reference treatment also highlights the shorter product dates to respondents. In this study 

respondents may have a more negative view of short-dated chicken products in terms 

food quality and safety compared to milk, which is why they respond more negatively 

when the date is highlighted. Similarly, treatment 2, with information on food storage, 

seems to increase WTP for milk and decrease WTP for chicken. These results are not 

statistically different from the control group. This might be because consumers are 

already aware of how they can store chicken to last longer, while they may not have that 

same awareness when it comes to milk. In treatment 3, where information is given on 

what best before dates are and how they compare to expiry dates, WTP for milk increases 

and WTP for chicken decreases. These results are not statistically different from the 

control group. This is interesting because the same messaging was provided for both 

products. It might suggest that for certain products this messaging may have the opposite 

impact. As participants are reminded of the best before dates in this messaging. Both 

information treatments may also highlight the short product date, and as a result 

participants respond more negatively if they perceive the date to be an indication of food 

safety or quality. 
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6.5 Discount Needed for Consumers to Purchase 

We can use the WTP results to calculate the discount needed across the groups for 

consumers to purchase chicken and milk. 

The base price for chicken in our study was $9.55. We can calculate the discount 

needed by dividing WTP for each attribute by the base price and then multiplying that by 

100. From Table 6.10 we can see that the discount needed increases as we get closer to 

and then pass the best before date in each group. The discount needed is lowest in the 

control group. This may be because the treatment groups highlight the shorter date and 

as a result make chicken less desirable. In the 1 day after attribute, the discount needed, 

across all of the treatment groups, would surpass the cost of chicken. Which suggests that 

after the best before date chicken could not be discounted enough in the treatment groups 

for a consumer to ever purchase. 
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Table 6.10: Discount Needed for Consumers to Purchase Chicken at $9.55 

Control 

  Attribute WTP 
Discount Needed to 

Purchase 
  3days -1.1025*** 11.55% 
  1day -5.084*** 53.24% 
  dayof -6.789*** 71.09% 
  1dayafter -9.360*** 98.01% 

Treatment 1: Reference Prices 

Attribute WTP 
Discount Needed to 

Purchase 
  3days -1.885*** 19.74% 
  1day -5.363*** 56.16% 
  dayof -7.233*** 75.74% 
  1dayafter -10.436*** 109.28% 

Treatment 2: Information on Storage 

Attribute WTP 
Discount Needed to 

Purchase 
3days -1.210*** 12.67% 

  1day -5.675*** 59.42% 
  dayof -7.107*** I74.42% 

1dayafter -10.440*** 109.32% 

Treatment 3: Information on Best Before Dates 

  Attribute WTP 
Discount Needed to 

Purchase 
  3days -1.859*** 19.47% 
  1day -6.373*** 66.73% 
  dayof -7.736*** 81.01% 
  1dayafter -11.696*** 122.47% 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
 

The base price for milk in our study was $4.69. We can calculate the discount needed by 

dividing WTP for each attribute by the base price and then multiplying that by 100. From 

Table 6.11 we can see that across all attribute levels, in all treatments, the discount needed 

would surpass the cost of milk. This suggest that short-dated milk could not be discounted 
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enough for consumer to ever purchase. This may be because of the lower price of milk. 

Milk is generally sold with a longer date label compared to chicken, so historic best before 

dates may also influence the discount needed in our study. These results may indicate a 

lower perception in quality of short-dated milk products compared to short-dated 

chicken. The percentage discount needed to purchase milk is highest in the control group 

across all attributes. 
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Table 6.11: Discount Needed for Consumers to Purchase Milk at $4.69 

Control 

  Attribute WTP 
Discount Needed to 

Purchase 
  3days -12.929*** 275.67% 
  1day -22.742*** 484.90% 
  dayof -25.489*** 543.47% 
  1dayafter -30.280*** 645.63% 

Treatment 1: Reference Prices 

Attribute WTP 
Discount Needed to 

Purchase 
  3days -6.533*** 139.30% 
  1day -12.092*** 257.83% 
  dayof -13.788*** 293.99% 
  1dayafter -15.215*** 324.41% 

Treatment 2: Information on Storage 

Attribute WTP 
Discount Needed to 

Purchase 
3days -7.041*** 150.13% 

  1day -13.987*** 298.23% 
  dayof -15.801*** 336.91% 

1dayafter -18.272*** 389.59% 

Treatment 3: Information on Best Before Dates 

  Attribute WTP 
Discount Needed to 

Purchase 
  3days -6.941*** 148.00% 
  1day -14.455*** 308.21% 
  dayof -16.785*** 357.89% 
  1dayafter -18.695*** 398.61% 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
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6.6 Conditional Logit Model with Interactions 

The following section shows the result of the analysis using interaction terms. Utility or 

disutility can be established from the presence of these attribute combinations. We will 

examine the impact of these interaction terms and later use these results to examine 

consumer WTP.  

Tables 6.12 and 6.13 shows the regression results for consumer valuation of 

chicken and milk, respectively, using the conditional logit model with interactions 

between respondents in the treatment groups and the price and best before date 

attributes. From these results, for both chicken and milk, we can see that the price and 

the best before date attributes are all negative and significant at the 1 percent level. 

Marginal utility for milk and chicken decreases as the products get closer to and then 

passes the best before date. We added to this model by including valuation of price and 

the best before date attributes by each treatment group. 

For chicken, the best before date attributes in treatment 1, best before in 3 days, 

best before today and best before 1 day after, are negative and statistically significance.  

This may indicate the consumer disutility of short-dated chicken products is greater in 

the reference price treatment group compared to the other groups. For treatment 2 and 3 

none of the results are statistically significant at or beyond the 10 percent level. For milk, 

respondents' utility from price in the reference price treatment group was negative and 

significant at a 5 percent level. This is much more negative than the price coefficients in 

the other treatment groups. Suggesting that reference prices increase price sensitivity, 

making the discounts in our experiment more effective at incentivizing consumers to 
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purchase milk. The day of attribute in treatment 1 is negative and significant at the 10 

percent level. This indicates that respondents in the reference price treatment group 

shown the best before today attribute, have greater disutility of chicken products 

compared to respondents in other groups. In treatment 2 none of the results are 

statistically significant at or beyond the 10 percent level. In treatment 3 there are 

significant results in the 3 day, 1 day and 1 day after attributes for milk. This shows that 

the information treatment on best before dates has a positive impact on consumer 

valuation. 
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Table 6.12: Conditional Logit Model Coefficients for Chicken: Price and best before date attributes 
by treatment groups 

Variables y=ASC SE 

Price -0.258*** 0.017 
  3days -0.285*** 0.110 

1day -1.313*** 0.116 
  dayof -1.753*** 0.123 

1dayafter -2.417*** 0.133 
Treatment1   
PricexTreatment1 -0.033 0.024 

  3daysxTreatment1 -0.265* 0.153 
1dayx Treatment1 -0.250 0.162 
dayofxTreatment1 -0.355** 0.173 
1dayafterxTreatment1 -0.624*** 0.190 
Treatment2   
PricexTreatment2 0.010 0.024 
3daysxTreatment2 -0.016 0.154 
1dayx Treatment2 -0.098 0.163 
dayofxTreatment2 -0.014 0.173 
1dayafterxTreatment2 -0.179 0.189 
Treatment3   
PricexTreatment3 0.037 0.024 
3daysxTreatment3 -0.127 0.154 
1dayx Treatment3 -0.099 0.163 
dayofxTreatment3 0.039 0.171 

  1dayafterxTreatment3 -0.174 0.187 

Observations 23648  
Log-likelihood -10969.289  
χ2  2925.93  
Pseudo R2  0.118 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
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Table 6.13: Conditional Logit Model Coefficients for Milk: Price and best before date attributes by 
treatment groups 

Variables y=ASC SE 

Price -0.136*** 0.040 
  3days -1.762*** 0.137 

1day -3.100*** 0.150 
  dayof -3.475*** 0.158 

1dayafter -4.128*** 0.171 
Treatment1   
PricexTreatment1 -0.145** 0.057 

  3daysxTreatment1 -0.078 0.194 
1dayxTreatment1 -0.306 0.214 
dayofxTreatment1 -0.409* 0.227 
1dayafterxTreatment1 -0.157 0.243 
Treatment2   
PricexTreatment2 -0.080 0.056 
3daysxTreatment2 0.237 0.191 
1dayx Treatment2 0.069 0.209 
dayofxTreatment2 0.051 0.220 
1dayafterxTreatment2 0.168 0.238 
Treatment3   
PricexTreatment3 -0.052 0.056 
3daysxTreatment3 0.454** 0.188 
1dayx Treatment3 0.375* 0.206 
dayofxTreatment3 0.310 0.217 

  1dayafterxTreatment3 0.603*** 0.233 

Observations 21234  
Log-likelihood -7953.370  
χ2  4582.03  
Pseudo R2  0.224 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 

 

For the next set of results, we will also include the quantity of milk and chicken consumers 

regularly purchase and consumers' shopping frequency. For the shopping frequency, we 

selected to look at whether households grocery shop twice a week compared to those that 

shop less than twice a week. This was selected to compare against the other groups 

because we hypothesized that if consumers go to the grocery store more frequently, they 
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may be less concerned with the best before date label assuming they are purchasing food 

that they plan to consume that week. In our study, for chicken, we only find that this has 

a negative significant impact on consumer utility after the best before date. For milk, this 

has a negative impact on utility for all best before date attributes and increases 

monotonically. In this study 4L of milk was used. So, some consumers that shop twice a 

week may not want to purchase as much milk and that may also affect consumer utility. 

There is also potential that consumers that shop more frequently may be more averse to 

products past the best before date. If they are shopping often to purchase the freshest 

food, they may react more negatively to products past the best before date in both 

instances.  

 For the quantity of chicken, we examined consumers that primarily purchase 4 

chicken breasts and a full chicken. This was selected to compare against the 2 chicken 

breast product used in our study. Results show all negative coefficients, with significance 

on those that primarily purchase 4 chicken breasts at the best before in 3 day attribute 

and the 1 day after attribute, and those that primarily purchase a full chicken at the best 

before in 3 day attribute. This may be negative because consumers that regularly purchase 

4 chicken breasts or a full chicken will already be less likely to purchase 2 chicken breasts, 

as it is not what they would normally purchase. Large families may be more likely to 

purchase greater quantities of chicken. These families may have greater concern when it 

comes to food safety if they are purchasing for children and as a result may be less likely 

to purchase chicken products close to the best before date. For the quantity of milk, we 

examined consumers that primarily purchase 2L of milk. This was selected to compare 

against the 4L of milk used in our study. The regression results for this model show that 
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the marginal utility for consumers who most regularly purchase 2L of milk is more 

positive compared to those that primarily purchase 4L of milk. Table 6.15 shows the best 

before date and price interactions for consumer who regularly purchase 2L of milk. These 

results are all positive and significant. This might suggest that consumers who purchase 

2L milk regularly, compared to those who purchase 4L milk, tend to discount products 

nearer to the best before date less steeply. 
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Table 6.14: Conditional Logit Model Coefficients for Chicken: Price and best before date attributes 
by quantity and shopping frequency 

Variables y=ASC SE 

Price -0.261*** 0.017 
  3days -0.185* 0.111 

1day -1.273*** 0.117 
  dayof -1.701*** 0.125 

1dayafter -2.236*** 0.134 
4breasts   
Pricex4breasts -0.002 0.021 

  3daysx4breasts -0.223* 0.133 
1dayx4breasts -0.203 0.140 
dayofx4breasts -0.202 0.149 
1dayafterx4breasts -0.647*** 0.163 
fullchicken   
Pricexfullchicken 0.038 0.024 
3daysxfullchicken -0.380** 0.155 
1dayxfullchicken -0.213 0.165 
dayofxfullchicken -0.145 0.174 
1dayafterxfullchicken -0.176 0.188 
twiceaweek   
Pricextwiceaweek -0.016 0.026 
3daysxtwiceaweek -0.002 0.168 
1dayxtwiceaweek 0.011 0.177 
dayofxtwiceaweek 0.005 0.185 

  1dayafterxtwiceaweek -0.495** 0.214 

Observations 23648  
Log-likelihood -10952.810  
χ2  2958.89  
Pseudo R2  0.119 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
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Table 6.15: Conditional Logit Model Coefficients for Milk: Price and best before date attributes by 

quantity and shopping frequency 

Variables y=ASC SE 

Price -0.246*** 0.028 
  3days -1.667*** 0.093 

1day -3.143*** 0.103 
  dayof -3.570*** 0.109 

1dayafter -4.037*** 0.116 
2L 6.954 401.000 
Pricex2L 0.096** 0.040 

  3daysx2L 0.328** 0.135 
1dayx2L 0.424*** 0.148 
dayofx2L 0.508*** 0.156 
1dayafterx2L 0.505*** 0.167 
twiceaweek   
Pricextwiceaweek -0.021 0.066 
3daysxtwiceaweek -0.918*** 0.243 
1dayxtwiceaweek -1.150*** 0.270 
dayofxtwiceaweek -1.460*** 0.289 

  1dayafterxtwiceaweek -1.587*** 0.305 

Observations 21234  
Log-likelihood -7938.603  
χ2  4611.57  
Pseudo R2  0.225 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
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We also examined households with children and compared them to household with no 

children. Tables 6.16 and 6.17 show that consumers that have households with children 

have positive significant utility coefficients on the price for both products. This indicates 

that consumers with children are less price sensitive than those without children. For 

milk, all coefficients on best before dates and children in the household are positive and 

significantly increase monotonically as the product gets closer to and then passes the best 

before date. For chicken, consumers with children by the best before in 1 day and best 

before today attributes have positive and significant utility coefficients. This suggests that 

consumers who have children in their household do not devalue products based on their 

best before dates as much as consumers that do not have children. One reason for this 

may be that larger households consume food faster and as a result are less concerned 

about purchasing short-dated products. 
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Table 6.16: Conditional Logit Model Coefficients for Chicken: Price and best before date attributes by 
children in household 

Variables y=ASC SE 

Price -0.283*** 0.010 
  3days -0.431*** 0.066 

1day -1.524*** 0.070 
  dayof -1.985*** 0.075 

1dayafter -2.728*** 0.082 
Children   
Pricexchildren 0.082*** 0.018 

  3daysxchildren 0.126 0.117 
1dayxchildren 0.289** 0.122 
dayofxchildren 0.434*** 0.128 

  1dayafterxchildren 0.202 0.142 

Observations 23648  
Log-likelihood -10965.031  
χ2  2934.45  
Pseudo R2  0.118 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
 

 
Table 6.17: Conditional Logit Model Coefficients for Milk: Price and best before date attributes by 

children in household 

Variables y=ASC SE 

Price -0.240*** 0.025 
  3days -1.717*** 0.082 

1day -3.220*** 0.092 
  dayof -3.642*** 0.097 

1dayafter -4.163*** 0.104 
children   
Pricexchildren 0.094** 0.041 

  3daysxchildren 0.338** 0.141 
1dayxchildren 0.470*** 0.153 
dayofxchildren 0.473*** 0.162 

  1dayafterxchildren 0.573*** 0.173 

Observations 21234  
Log-likelihood -7959.722  
χ2  4569.33  
Pseudo R2  0.223 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
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We also examined how gender and income may affect consumer utility. Our analysis 

compares women to the rest of the sampled population and finds that compared to the 

rest of the population, women have greater disutility for milk at all best before date 

attributes. This increases as the milk gets closer to and then passes the best before date. 

For chicken, women have a greater disutility at the best before in 1 day, best before today 

and 1 day after the best before date attributes. Interestingly, these results show the 

disutility is highest at the best before in 1 day. This suggests that especially at the best 

before in 1 day attribute, women have greater disutility for chicken compared to the rest 

of the population. 

For income, we were interested in comparing low-income households to the rest 

of our sample. What is considered low income in Canada varies depending on the number 

of people living in a household and the area in which they live. In our study, 36.87 percent 

of the sample state that they have two people living in their household, which makes this 

the most frequent answer. Based on this we used Statistics Canada’s low-income cut-offs 

(LICOs) to define low income. This states that for a population with a community size of 

500,000 and over and a family size of 2 people $26,653 would be the low-income cut-

offs. In our analysis anyone who indicated that their income was under this number was 

put into the low-income group. We found a positive significant coefficient on price by low 

income for both milk and chicken. For chicken, we did not find that any of the best before 

date attributes were significant for this group. However, for milk, all best before date 

attributes were positive and significant, with the 1 day after attribute being the most 

positive. This indicates that compared to the rest of the population, low-income 

household consumers tend to discount the products less in the 1 day after attribute and 
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are more willing to select this option when discounted. 

 

Table 6.18: Conditional Logit Model Coefficients for Chicken: Price and best before date attributes 
by gender and income 

Variables y=ASC SE 

Price -0.263*** 0.012 
  3days -0.319*** 0.078 

1day -1.234*** 0.082 
  dayof -1.673*** 0.087 

1dayafter -2.496*** 0.095 
  woman   

PricexWoman 0.003 0.017 
  3daysxWoman -0.105 0.109 

1dayxWoman -0.412*** 0.115 
dayofxWoman -0.259** 0.121 
1dayafterxWoman -0.334** 0.134 
lowincome   
Pricexlowincome 0.049** 0.025 
3daysxlowincome -0.153 0.162 
1dayxlowincome 0.058 0.170 
dayofxlowincome -0.297 0.183 

  1dayafterxincome -0.048 0.199 

Observations 23648  
Log-likelihood -10961.633  
χ2  2941.24  
Pseudo R2  0.118 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.10
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Table 6.19: Conditional Logit Model Coefficients for Milk: Price and best before date attributes by 
gender and income 

Variables y=ASC SE 

Price -0.233*** 0.028 
  3days -1.432*** 0.093 

1day -2.899*** 0.103 
  dayof -3.163*** 0.107 

1dayafter -3.721*** 0.115 
  woman   

PricexWoman 0.001 0.040 
  3daysxWoman -0.519*** 0.135 

1dayxWoman -0.533*** 0.148 
dayofxWoman -0.825*** 0.157 
1dayafterxWoman -0.793*** 0.168 
lowincome   
Pricexlowincome 0.194*** 0.057 
3daysxlowincome 0.464** 0.192 
1dayxlowincome 0.571*** 0.205 
dayofxlowincome 0.393* 0.220 

  1dayafterxincome 0.803*** 0.229 

Observations 21234  
Log-likelihood -7937.780  
χ2  4613.21  
Pseudo R2  0.225 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
 
Tables 6.20 and 6.21 show the conditional logit model results for consumers depending 

on their primary grocery store and their primary shopping method. When purchasing 

chicken, consumers who primarily shop at discount grocery stores have a positive and 

significant utility coefficient on the interaction with the best before today and the 1 day 

after best before attributes. For milk, the utility coefficients for consumers who primarily 

shop at discount grocery stores are positive and significant for all best before date 

attributes, with the best before in 1 day attribute being the most positive and significant. 

This suggests that discount shoppers receive less utility compared to other shoppers from 

products closer to and after the best before date.  

For both milk and chicken, consumers that primarily shop local have higher utility 
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from the best before date attributes than those that do not. This is shown in the positive 

significant coefficients that increase as the products pass the best before date. This 

suggests that these consumers value products past the best before date much more than 

consumers that shop primarily from other grocery stores. One reason for this may be that 

consumers that shop local are more aware when it comes to the food products they are 

purchasing. They may also be more concerned with environmental consequences 

associated with discarded food.  

 From these results, we can see that for consumers who primarily shop online, 

marginal utility for milk increases monotonically as each product gets closer to and then 

passes the best before date. Our results are significant at the 1 percent level for all best 

before date attributes. This suggests that consumers that primarily shop online are less 

likely to make purchasing decisions based on the best before date. One reason for this 

may be that best before dates are not listed on most online grocery websites. Therefore 

consumers who shop online do not frequently check the best before date. This may 

indicate that online shoppers may be less concerned about receiving products closer to 

the best before date and thus more inclined to shop online. There is no significant 

impact of the best before date attributes for chicken examined. However, the price by 

consumers who primarily shop online is positive and significant for both products. This 

suggests that consumers that shop online are less sensitive to price compared to the in-

store shoppers. 
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Table 6.20: Conditional Logit Model Coefficients for Chicken: Price and best before date attributes 
by primary grocery store type and shopping method 

Variables y=ASC SE 

Price -0.267*** 0.011 
  3days -0.406*** 0.068 

1day -1.497*** 0.072 
  dayof -1.953*** 0.076 

1dayafter -2.814*** 0.085 
discount   
Pricexdiscount -0.008 0.019 

  3daysxdiscount -0.019 0.119 
1dayxdiscount 0.131 0.126 
dayofxdiscount 0.252* 0.133 
1dayafterxdiscount 0.292** 0.146 
local   
Pricexlocal 0.058 0.065 
3daysxlocal 0.831* 0.493 
1dayxlocal 1.840*** 0.503 
dayofxlocal 1.602*** 0.512 
1dayafterxlocal 2.209*** 0.544 
online   
Pricexonline 0.186*** 0.032 
3daysxonline 0.092 0.223 
1dayxonline 0.053 0.232 
dayofxonline 0.173 0.244 

  1dayafterxonline 0.396 0.266 

Observations 23648  
Log-likelihood -10952.810  
χ2  2958.89  
Pseudo R2  0.119 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
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Table 6.21: Conditional Logit Model Coefficients for Milk: Price and best before date attributes by 
primary grocery store type and shopping method 

 
Variables y=ASC SE 

Price -0.204*** 0.025 
  3days -1.813*** 0.087 

1day -3.371*** 0.096 
  dayof -3.810*** 0.101 

1dayafter -4.302*** 0.108 
discount   
Pricexdiscount -0.044 0.044 

  3daysxdiscount 0.273* 0.146 
1dayxdiscount 0.450*** 0.161 
dayofxdiscount 0.411** 0.170 
1dayafterxdiscount 0.345* 0.183 
local   
Pricexlocal -0.009 0.139 
3daysxlocal 1.403*** 0.473 
1dayxlocal 2.326*** 0.497 
dayofxlocal 2.560*** 0.518 
1dayafterxlocal 2.750*** 0.528 
online   
Pricexonline 0.137* 0.073 
3daysxonline 1.254*** 0.242 
1dayxonline 1.611*** 0.251 
dayofxonline 1.874*** 0.264 

  1dayafterxonline 2.115*** 0.279 

Observations 21234  
Log-likelihood -7912.506  
χ2  4663.76  
Pseudo R2  0.228 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
 

For the purpose of this study, we also wanted to examine how individuals' food attitudes 

may impact WTP. We asked consumers if they use best before dates to determine when 

to throw out food and found that 71.17 percent of our sample answered that they did use 

the best before dates to determine when to throw out food. We first want to compare 

consumer utility for those that answered that they did not use best before dates to 

determine when to throw out food for each best before date attribute. For both chicken 
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and milk, we found negative significant coefficients on price for those who do not use best 

before dates to determine when to throw out food. This suggests that these consumers 

may be more sensitive to price because they are less likely to throw out food. Consumers 

that do not use best before dates to determine when to throw out food also had a positive 

and significant utility coefficient on the best before in 1 day, best before today and 1 day 

after best before attributes for both products. This suggests that these consumers gain 

more utility from products with these best before dates compared to consumers that use 

the labels to determine when to throw out food.  

 We also wanted to examine how frequent consumers in our sample looked at best 

before dates when grocery shopping. We found that over half of our sample always look 

at the best before date label when grocery shopping. We wanted to compare consumer 

WTP of respondents who look at best before dates less often. To do this, consumers who 

claimed to look at best before dates about half the time and consumers who never look at 

best before dates labels. For both milk and chicken, consumers in both groups gain more 

utility compared to the rest of the population, from the best before date attributes and 

this increases monotonically as the product gets closer to and then passes that best before 

date.  

 Another food attitude we were interested in examining was how consumers react 

when food reaches its best before date. Most respondents in our sample indicated that 

they would check to see if the food is still edible when it reaches the best before date. 

However, 23.10 percent indicated that they throw out food once it reaches the best before 

date. For chicken, consumers that throw out food had a negative and statistically 

significant for all best before date attributes. For milk, the best before in 1 day, best before 
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today and 1 day after best before date attributes are all negative and significant. This 

suggests that respondents who throw out food once it reaches the best before date receive 

less utility from short-dated products. The price coefficient is also positive and significant. 

This means that respondents are less price sensitive, likely because a lower price would 

not incentivize them to purchase short-dated products.  

 Finally, we were interested in examining how respondents viewed their food waste 

in comparison to their neighbour. Our results find that 45.70 percent perceive their food 

waste as about the same as their neighbour, 43.59 percent perceive their food waste to be 

less than their neighbour and 10.71 percent perceive their food waste to be more than 

their neighbour. We chose to examine those that view their food waste as less than their 

neighbour and found that, for milk, this had a negative and significant impact on all best 

before date attributes. This suggests that they devalue milk as it gets closer to and passes 

the best before date more than those in the other groups, which is the opposite of what 

we might expect. For chicken none of the best before date attributes are significant in this 

group. The price interaction on consumers who perceive their food waste to be less than 

their neighbour is negative and significant for both products. This might suggest that this 

group can be more influenced to purchase products when they are discounted. 
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Table 6.22: Conditional Logit Model Coefficients for Chicken: Price and best before date attributes 
by food attitudes 

Variables y=ASC SE 

Price -0.218*** 0.014 
  3days -0.408*** 0.091 

1day -1.478*** 0.096 
  dayof -2.010*** 0.102 

1dayafter -2.882*** 0.113 
notothrowout   
Pricexnotothrowout -0.116*** 0.020 

  3daysxnotothrowout 0.138 0.131 
1dayxnotothrowout 0.526*** 0.139 
dayofxnotothrowout 0.753*** 0.145 
1dayafterxnotothrowout 0.839*** 0.159 
dalf   
Pricexhalf 0.042 0.031 
3daysxhalf 0.267 0.210 
1dayxhalf 0.700*** 0.214 
dayofxhalf 0.816*** 0.223 
1dayafterxhalf 1.280*** 0.236 
never   
Pricexnever 0.142** 0.063 
3daysxnever 0.545 0.410 
1dayxnever 0.167 0.441 
dayofxnever 1.049** 0.444 
1dayafterxnever 1.132** 0.479 
throwout   
Pricexthrowout 0.115*** 0.022 
3daysxthrowout -0.297** 0.142 
1dayxthrowout -0.620*** 0.152 
dayofxthrowout -0.743*** 0.162 
1dayafterxthrowout -0.720*** 0.183 
lessneighbour   
Pricexlessneighbour -0.087*** 0.018 
3daysxlessneighbour -0.011 0.116 
1dayxlessneighbour -0.098 0.123 
dayofxlessneighbour 0.004 0.130 

  1dayafterxthrowout -0.157 0.145 

Observations 23648  
Log-likelihood -10694.366  
χ2  3475.78 
Pseudo R2  0.140 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
 

 



87 

 
 
 
 

 

 

Table 6.23: Conditional Logit Model Coefficients for Milk: Price and best before date attributes by 
food attitudes 

Variables y=ASC SE 

Price -0.107*** 0.033 
  3days -1.592*** 0.111 

1day -3.040*** 0.122 
  dayof -3.495*** 0.129 

1dayafter -4.027*** 0.138 
notothrowout   
Pricexnotothrowout -0.145*** 0.048 

  3daysxnotothrowout 0.055 0.160 
1dayxnotothrowout 0.337* 0.175 
dayofxnotothrowout 0.478*** 0.184 
1dayafterxnotothrowout 0.527*** 0.198 
half   
Pricexhalf -0.079 0.064 
3daysxhalf 1.307*** 0.209 
1dayxhalf 1.931*** 0.220 
dayofxhalf 2.154*** 0.230 
1dayafterxhalf 2.501*** 0.242 
never   
Pricexnever 0.355*** 0.130 
3daysxnever 1.519*** 0.473 
1dayxnever 1.125** 0.494 
dayofxnever 2.192*** 0.493 
1dayafterxnever 2.491*** 0.510 
throwout   
Pricexthrowout 0.200*** 0.052 
3daysxthrowout -0.261 0.177 
1dayxthrowout -0.370* 0.195 
dayofxthrowout -0.732*** 0.210 
1dayafterxthrowout -0.366* 0.219 
lessneighbour   
Pricexlessneighbour -0.252*** 0.044 
3daysxlessneighbour -0.419*** 0.145 
1dayxlessneighbour -0.769*** 0.161 
dayofxlessneighbour -0.758*** 0.170 

  1dayafterxthrowout -1.020*** 0.184 

Observations 21234  
Log-likelihood -7766.171  
χ2  4956.43 
Pseudo R2  0.242 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
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6.7 WTP Model with Interactions 

We decided to calculate WTP with the conditional logit model using variables on women, 

product quantity, if they shop online and if they shop at discount stores. WTP values for 

each attribute was calculated using the following formula: 

                                 

*k k indv
k

Price

Individuafactor
WTP

 



  

                 (6.2) 
 

Where kWTP is the amount an individual would pay for attribute 𝑘 relative to the base, 

which is the 7 day option in this study. k is the coefficient for attribute 𝑘 . 

*k indv Individuafactor  is the sum of all coefficient interaction terms with attribute 𝑘. 

Price  is the coefficient for price.  

When using too many variables in the conditional logit model, variables can lose 

significance. To control for this, we chose to limit these variables with information that 

was most interesting to this study. With this in mind, we reran the conditional logit model 

The results in tables 6.24 and 6.25 show that for both milk and chicken, the best before 

date interactions on women decreases. For chicken, interactions on consumers that 

primarily purchase 4 chicken breasts show all negative coefficients, with significance on 

those that primarily purchase 4 chicken breasts at the 1 day after attribute. For milk, 

interactions on consumers that primarily purchase 2L of milk is positive and significant 

for the best before in 1 day, best before today and 1 day after best before. These results 

increase as the milk gets closer to and then passes the best before date. When examining 

consumers that shop online, there is no significant impact of the best before date 
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attributes for chicken. For milk, consumers that primarily shop online are more likely to 

purchase at closer best before dates compared to the rest of the sample and this is 

significant for all dates. For both milk and chicken, consumers that primarily shop at 

discount store gain more utility from the short-dated attributes compared to the rest of 

the sample. 

 

Table 6.24: Conditional Logit Model Coefficients for Chicken: Price and best before date attributes 
by gender, quantity, primary grocery store type and shopping method 

Variables y=ASC SE 

Price -0.256*** 0.008 
  3days -0.323*** 0.099 

1day -1.235*** 0.101 
  dayof -1.743*** 0.104 

1dayafter -2.351*** 0.110 
Woman   

  3daysxWoman -0.113 0.106 
1dayxWoman -0.409*** 0.108 
dayofxWoman -0.270** 0.109 
1dayafterxWoman -0.317*** 0.116 
4breasts   
3daysx4breasts -0.002 0.106 
1dayx4breasts -0.018 0.108 
dayofx4breasts -0.041 0.109 
1dayafterx4breasts -0.455*** 0.116 
Online   
3daysxonline -0.149 0.219 
1dayxonline -0.300 0.223 
Dayofxonline -0.317 0.229 
1dayafterxonline -0.207 0.240 
discount   
3daysxdiscount -0.020 0.115 
1dayxdiscount 0.113 0.117 
dayofxdiscount 0.251** 0.118 

  1dayafterxdiscount 0.268** 0.126 

Observations 23648  
Log-likelihood -10947.131  
χ2  2970.25  
Pseudo R2  0.120 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
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Table 6.25: Conditional Logit Model Coefficients for Milk: Price and best before date attributes by 
gender, quantity, primary grocery store type and shopping method 

Variables y=ASC SE 

Price -0.206*** 0.020 
  3days -1.631*** 0.121 

1day -3.189*** 0.131 
  dayof -3.510*** 0.135 

1dayafter -3.996*** 0.142 
Woman   

  3daysxWoman -0.545*** 0.132 
1dayxWoman -0.580*** 0.141 
dayofxWoman -0.887*** 0.146 
1dayafterxWoman -0.858*** 0.152 
2Lmilk 9.484 1128 
3daysx2Lmilk 0.214 0.131 
1dayx2Lmilk 0.294** 0.140 
Dayofx2Lmilk 0.337** 0.144 
1dayafterx2Lmilk 0.314** 0.151 
online   
3daysxonline 1.208*** 0.237 
1dayxonline 1.534*** 0.241 
dayofxonline 1.805*** 0.245 
1dayafterxonline 1.990*** 0.252 
discount   
3daysxdiscount 0.284** 0.142 
1dayxdiscount 0.463*** 0.151 
dayofxdiscount 0.441*** 0.156 

  1dayafterxdiscount 0.378** 0.164 

Observations 21234  
Log-likelihood -7908.404  
χ2  4671.97  
Pseudo R2  0.228 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
 

WTP was then calculated from conditional logit model with interactions giving us the 

results in Tables 6.26 and 6.27. For chicken, from these results we can see that among 

woman, who shop online at discount stores and primarily purchase 4 chicken breasts, 

WTP for each best before date attribute is lower than in each of our control and treatment 

groups. This may be due to the lower valuation, relative to the rest of the population, in 

all groups other than those that primarily shop at discount stores. For milk, WTP among 
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woman, who shop online at discount stores and primarily purchase 2L of milk is much 

higher than it is in each of the treatment and control groups. Despite women having a 

more negative valuation of milk across short-dated products compared to men, the 

impact of being an online shopper and shopping at discount stores outweighs the lower 

utility. 

 
Table 6.26: Willingness to Pay (WTP) for Chicken with Interactions 

  Attribute WTP ci low ci high 
  3days -2.371*** -4.224 -0.519 
  1day -7.234*** -9.133 -5.335 
  Dayof -8.294*** -10.244 -6.343 
  1dayafter -11.981*** -14.057 -9.904 

∗∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
 
 

Table 6.27: Willingness to Pay (WTP) for Milk with Interactions 

  Attribute WTP ci low ci high 
  3days -2.288* -4.909 0.334 
  1day -7.175*** -10.085 -4.265 
  Dayof -8.809*** -11.868 -5.751 
  1dayafter -10.544*** -13.817 -7.272 

∗∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
 
 

6.8 Comparing WTP of Different Groups 

After deriving the interaction results in Section 6.7, we were further interested in 

examining the differences in WTP between gender and individuals that primarily shop at 

discount grocery stores compared to those that primarily shop elsewhere.  

 Table 6.28 show the conditional logit regression results of chicken for woman and 

men, separately. As previously mentioned in Section 4, quotas were used in the 
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distribution of our study to get a national representative sample of both genders. As a 

result, there are a comparable number of observations in each regression. The pseudo 2-

squared is 0.127 in the regression that examines women and the 0.108 for men. From 

these results we can see that men may be slightly more price sensitive, from the lower 

utility coefficient on Price, compared to women. For each best before date attribute, when 

compared to the best before in 7 day attribute option, women gain less utility compared 

to men. This is shown in the slightly lower utility coefficients across each best before date 

attribute in the regression for men.  

 

Table 6.28: Conditional Logit Model Coefficients for Chicken: Man vs. Woman 

Variables y=ASC if 
Woman 

SE y=ASC if 
Man 

SE 

Price -0.253*** 0.012 -0.258*** 0.012 
  3days -0.446*** 0.078 -0.334*** 0.076 

1day -1.635*** 0.083 -1.229*** 0.080 
  dayof -1.973*** 0.087 -1.694*** 0.085 
  1dayafter -2.836*** 0.097 -2.481*** 0.093 

Observations 11604  11852  
Log-likelihood -5333.064  -5549.622  
χ2    1548.47                                 1338.85 
Pseudo R2      0.127         0.108 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
 

From these regression results we can derive WTP for both women and men in our study. 

WTP for each gender are presented in Table 6.29 and Figure 6.7. These results show that 

men have a much higher WTP across all attributes compared to women. These results 

however are only statistically different in the 1day attribute as we can see by the non-

overlapping confidence intervals. For the other attributes confidence intervals overlap 

which indicates that WTP for chicken with a best before date in 3 days, a best before today 
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and a 1 day after the best before date is not statistically different in men than in women. 

WTP for both genders are negative compared to chicken with a 7 day best before date. It 

also decreases as the product gets closer to and then passes the best before date. 

 
Table 6.29: Willingness to Pay (WTP) for Chicken: Man vs. Woman 

Woman 

  Attribute WTP ci low ci high 
  3days -1.763*** -2.348 -1.177 
  1day -6.463*** -7.163 -5.763 
  Dayof -7.780*** -8.540 -7.059 
  1dayafter -11.209*** -12.137 -10.281 

Man 

  Attribute WTP ci low ci high 

  3days -1.294*** -1.857 -0.730 

  1day -4.763*** -5.373 -4.153 

  dayof -6.564*** -7.217 -5.911 
  1dayafter -9.614*** -10.406 -8.823 

∗∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
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Figure 6.7: Willingness to Pay (WTP) for Chicken: Man vs. Woman 

 

 Table 6.30 show the condition logit regression results of milk for woman and men, 

separately. The pseudo 2-squared is 0.259 in the regression that examines women and 

the 0.191 for men. These pseudo 2-squared results are higher than those for chicken that 

the range of variation in ASC is explained by variations in independent variables, much 

more so for milk than for chicken. From these results we can see that men may be slightly 

more price sensitive, from the lower utility coefficient on Price, compared to women. This 

might indicate that they are more likely to respond to the discount on milk products 

compared women. Similar, to the previous conditional logit model results for chicken, for 

each best before date attribute, when compared to the best before in 7 day attribute 

option, women gain less utility compared to men. This is shown in the lower utility 

coefficients across each best before date attribute in the regression for men.  
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Table 6.30: Conditional Logit Model Coefficients for Milk: Man vs. Woman 

 
Variables y=ASC if 

Woman 
SE y=ASC if 

Man 
SE 

Price -0.202*** 0.030 -0.213*** 0.027 
  3days -1.883*** 0.101 -1.359*** 0.090 

1day -3.343*** 0.111 -2.800*** 0.099 
  dayof -3.925*** 0.119 -3.105*** 0.103 
  1dayafter -4.384*** 0.127 -3.585*** 0.110 

Observations 10272  10794  
Log-likelihood -3577.2274  -4311.1522  
χ2    2501.64                                 2034.25 
Pseudo R2      0.259         0.191 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
 

By using these results to derive WTP, we obtain the WTP regression results presented in 

Table 6.31 and Figure 6.8. These results mirror those shown for chicken. For each 

attribute, men have a higher WTP compared to women. These results are not statistically 

different as you can see from the overlapping confidence intervals. WTP for both genders 

are negative compared to 2L milk with a 7 day best before date. It also decreases as the 

product gets closer to and then passes the best before date. 
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Table 6.31: Willingness to Pay (WTP) for Milk: Man vs. Woman 

Woman 

  Attribute WTP ci low ci high 
  3days -9.306*** -11.918 -6.694 
  1day -16.521*** -21.050 -11.992 
  dayof -19.397*** -24.645 -14.149 
  1dayafter -21.664*** -27.472 -15.855 

Man 

  Attribute WTP ci low ci high 

  3days -6.381*** -7.957 -4.806 

  1day -13.150*** -16.192 -10.108 

  dayof -14.585*** -17.905 -11.265 
  1dayafter -16.837*** -20.629 -13.046 

∗∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
 
 

Figure 6.8: Willingness to Pay (WTP) for Milk: Man vs. Woman 
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These findings suggest that overall men tend to have a much higher valuation of short-

dated products compared to woman. 

 We also wanted to further investigate individuals that primarily shop at discount 

grocery stores compared to those that primarily shop elsewhere. Table 6.32 shows the 

conditional logit regression results for utility of chicken obtained from discount and non-

discount shoppers. Our sample of discount shoppers compared to non-discount shoppers 

is slightly lower and as a result we have less observations for discount shoppers. Utility 

on the Price coefficient is lower for discount shoppers, which indicates that they are more 

price sensitive. When compared to the 7 day best before date variable, utility from the 

3day attribute is slightly lower for discount shoppers. Utility for the 1day, dayof and 

1dayafter attributes are all slightly higher for discount shoppers. This might suggest that 

as the product gets closer to the best before date discount shoppers may have a higher 

valuation of the product, compared to non-discount shoppers. 
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Table 6.32: Conditional Logit Model Coefficients for Chicken: Discount vs. non-discount shoppers 

 
Variables y=ASC if 

discount 
shopper 

SE y=ASC if 
non-

discount 
shopper 

SE 

Price -0.268*** 0.015 -0.249*** 0.010 
  3days -0.419*** 0.099 -0.377*** 0.065 

1day -1.366*** 0.105 -1.451*** 0.069 
  dayof -1.691*** 0.110 -1.898*** 0.073 
  1dayafter -2.506*** 0.121 -2.726*** 0.080 

Observations 7026  16622  
Log-likelihood -3282.834  -7690.109  
χ2    762.47                                 2156.15 
Pseudo R2      0.104         0.123 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
 

Table 6.33 and Figure 6.9 show the WTP for both discount and non-discount shoppers. 

For both types of shoppers, WTP decreases as chicken gets closer to and then passes the 

best before date. Discount shoppers have a slightly lower WTP for chicken with a best 

before date in 3 days and higher WTP for chicken with best before dates in 1 day, best 

before on the day of, and 1 day past the best before date. Figure 6.9 show the lower trend 

overall. These results are not statistically different as you can see from the overlapping 

confidence intervals. 
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Table 6.33: Willingness to Pay (WTP) for Chicken: Discount grocery shopper vs. non-discount grocery 
shopper 

Discount Grocery Shopper 

  Attribute WTP ci low ci high 
  3days -1.563*** -2.262 -0.864 
  1day -5.091*** -5.859 -4.323 
  dayof -6.301*** -7.098 -5.504 
  1dayafter -9.339*** -10.314 -8.364 

Non-Discount Grocery Shopper 

  Attribute WTP ci low ci high 

  3days -1.516*** -2.012 -1.020 

  1day -5.828*** -6.400 -5.257 

  dayof -7.626*** -8.246 -7.007 

  1dayafter -10.953*** -11.722 -10.185 

∗∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
 

 
Figure 6.9: Willingness to Pay (WTP) for Chicken: Discount grocery shopper vs. non-discount 

grocery shopper 

 



100 

 
 
 
 

 

 

Table 6.34 shows the conditional logit regression results for milk for discount and non-

discount shoppers. These results show that utility on Price is lower for discount shoppers, 

which indicates that they are more price sensitive than non-discount shoppers. When 

compared to the 7 day best before date variable, utility from all best before date attributes 

are higher for discount shoppers than non-discount shoppers.  

 
Table 6.34: Conditional Logit Model Coefficients for Milk: Discount vs. non-

discount shoppers 

 
Variables y=ASC if 

discount 
shopper 

SE y=ASC if 
non-

discount 
shopper 

SE 

Price -0.239*** 0.037 -0.191*** 0.023 
  3days -1.503*** 0.120 -1.649*** 0.081 

1day -2.864*** 0.131 -3.144*** 0.089 
  Dayof -3.330*** 0.140 -3.546*** 0.093 
  1dayafter -3.875*** 0.150 -4.003*** 0.100 

Observations 6308  14926  
Log-likelihood -2356.294  -5606.416  
χ2    1260.42                                 3302.93 
Pseudo R2      0.211         0.228 

∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 

 

Table 6.35 and Figure 6.10 show the WTP for milk for both discount and non-discount 

shoppers. For both types of shoppers, WTP decreases as the milk gets closer to and then 

passes the best before date. Discount shoppers have a higher WTP for milk at all best 

before date attributes compared to non-discount shoppers. Figure 6.10 shows the lower 

trend overall. These results are not statistically different as you can see from the 

overlapping confidence intervals. 
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Table 6.35: Willingness to Pay (WTP) for Milk: Discount grocery shopper vs. non-discount grocery 

shopper 

Discount Grocery Shopper 

  Attribute WTP ci low ci high 
  3days -6.294*** -8.197 -4.391 
  1day -11.991*** -15.381 -8.601 
  dayof -13.941*** -17.803 -10.079 
  1dayafter -16.224*** -20.699 -11.748 

Non-Discount Grocery Shopper 

  Attribute WTP ci low ci high 

  3days -8.623*** -10.652 -6.595 

  1day -16.438*** -20.195 -12.680 

  dayof -18.540*** -22.726 -14.353 

  1dayafter -20.929*** -25.604 -16.254 

∗∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1 
 

 
Figure 6.10: Willingness to Pay (WTP) for Milk: Discount grocery shopper vs. non-discount grocery 

shopper 
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These findings suggest that overall discount shoppers tend to have a much higher 

valuation of short-dated products compared to non-discount shoppers. Individuals that 

choose to shop discount grocery stores may be lower income households or individuals 

who enjoy shopping for deals and purchasing products for lower prices. Using a discount 

to incentivize a purchase of shorter dated products is beneficial for individuals that fall in 

either of these categories because they are already looking for deals or ways to lower their 

grocery shopping budget. These results might suggest that in discount grocery stores, 

consumer utility and WTP would be higher on lower priced short-dated products 

compared to consumer utility and WTP in non-discount stores. 

 

Chapter 7  Conclusion 

7.1 Introduction 

This chapter recaps the results and implications of our findings. Limitations of this study 

are also provided along with suggestions for future research related to consumer 

valuation of best before dates.  

 

7.2 Summary of Findings 

This study finds that consumer utility for chicken and milk decreases monotonically as 

each products get closer to and then passes the best before date. Both consumer utility 

and WTP is negative for all short-dated products, when compared to the longer dated, 7 
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day product. This suggests that compared to the 7 day product, the 3 day, 1 day, day of 

and 1 day after products are all less desirable. These results are significant across the 

control group and treatment groups for both products. The price coefficient is also 

negative for both chicken and milk products, which suggests that as price increases, 

consumer valuation decreases. 

For our treatment groups, we find that reference prices, information on food 

storage, and information on best before dates increases consumer utility of short-dated 

milk products. However, these results are not statistically different from the control 

group. For chicken, reference prices, information on food storage and information on best 

before dates decreases consumer utility of short-dated products. These results are only 

statistically different from the control group in treatment 1 on the 1dayafter attribute. 

These findings suggest that consumers may react differently for different types of food 

products. We believe that these treatments may highlight the shorter product date. 

Retailers should keep these results in mind when implementing discounting 

strategies in stores. As they suggest that use of reference pricing would be beneficial in 

milk products but may have the opposite effect for chicken. This may be related to 

consumer perception of short-dated milk products compared to short-dated chicken 

products. In terms of food quality and storability, valuation of short-dated milk products 

may already be lower, and as a result a discount may help to offset this more than a 

product with a higher consumer valuation. Frequency of reference price discounting for 

each product may also explain this. Previous research suggest that irregular use of 

reference price discounting is most beneficial for retailers’ profitability (Greenleaf, 1995).  

Policy makers should also keep this in mind when providing the public with 
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resources and educational programs on best before dates and food storage. For a product 

like milk, many individuals may not know that they can store the product in the freezer, 

so in this situation additional information could be beneficial. Whereas, for chicken most 

individuals already know that products can be stored in the freezer, so additional 

information in this instance may be seen as a push to purchase short-dated chicken 

products. Similarly, when providing information on best before dates, it suggests that for 

certain products messaging may have the opposite effect if it highlights that the product 

is close to the best before date. 

The findings from this research also suggest to policy makers that certain consumers 

may be more willing to purchase products closer to or even past the best before date when 

products are discounted. For example, we find that men and discount grocery store 

shoppers tend to have a higher valuation of both milk and chicken products close to the 

best before date. We also find that low-income households tend to have a higher valuation 

of short-dated milk across all short-dated attributes. Low-income households have a 

higher valuation of chicken after the best before date, compared to the rest of the sample. 

These groups may be easier for retailers to advertise discounts to.  

 

7.3 Limitations and Suggestions for Future Studies 

There are certain aspects of this study that limit the results of our findings. One of the 

main limitations was that we used a stated preference survey-based technique where 

consumers state their preferences to establish valuation. We chose this method due to 

time constraints and the logistical complications of gathering products with the same best 

before dates and running the experiment on the same day so that these dates would have 
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the same meaning to respondents. As previously stated, the respondents' answers to 

questions may not match their actual behavior. This is because no money is exchanged. 

Thus, our findings may be subject to hypothetical bias where respondents overstate their 

willingness to pay. A ‘cheap talk’ script was used at the beginning of our survey to reduce  

hypothetical bias. 

Another shortcoming of this study is that only price and best before date attributes 

were varied across the choice sets. In the conditional logit model, if an attribute is missing 

from the two choice options then it is assumed to have an identical impact across both 

options. This is a limitation because there are a multitude of attributes that an individual 

may look at when they choose to purchase milk and chicken. Further research with 

additional attributes may be beneficial for deeper analysis on consumer valuation best 

before dates. 

The next limitation was that the “best before in 7 days” attribute was always given the 

base price of $9.55 for 2 chicken breasts and $4.69 for 4L milk. This attribute was used 

many times as a comparison attribute in our analysis, which was done under the 

assumption that 7 days would be long enough ahead of the best before date to not impact 

the choice for both products. This, however, was not tested and for more perishable 

products like milk, consumers may still not be willing to purchase with this price and best 

before date. Future research with longer best before dates may be beneficial to better test 

this assumption. 

Finally, the base price levels were set based on observations made at grocery store 

locations. The three discount levels were set to 15 percent, 30 percent and 60 percent. 

This may be problematic because milk and chicken prices may vary depending on 
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location. For example, there are additional transportation and storage costs to getting 

food to areas in Northern Canada. The prices used in this study may be oversimplifying 

retail prices. Depending on retail and producer margins these discount levels may also 

not be beneficial to profits on date attributes that fall before the best before date. Further 

analysis is needed on if discounting creates enough additional sales to offset lower prices 

at the retail level.
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Chapter A Appendix 
 

Choice Experiment Information Treatments 
 

Information Treatment 1: Reference Prices 
 
[BOTH THE REGULAR AND DISCOUNTED PRICES ARE PRESENTED TO 
RESPONDANTS. THE REGULAR PRICE IS CROSSED OUT TO PROMOTE THE 
DISCOUNT.] 
 

 
 For example: 

 
Which option would you choose? 

Alternative Option 1 Option 2 Option 3 

Product 2% Milk, 4L 2% Milk, 4L  
Purchase 
Neither Best Before Date Best before in 1 

day 
Best before in 7 

days 

Price (CAD$) $4.69 
$1.88 

$4.69 

I would choose: (Please 
check one box) 

☐ ☐ ☐ 

 

 
Information Treatment 2: Food Storage 
 
Milk 
 

Unopened milk can be stored for up to 6 weeks in the freezer (Dairy Farmers of Canada, 

2020; Government of Canada, 2021). Once opened, the best before date is no longer 

always applicable, however milk is still safe to consume for up to 3 days in the fridge 
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(Dairy Farmers of Canada, 2020). Milk should be kept cold to ensure it stays fresh and 

lasts longer (Government of Canada, 2021). You should also consider look, smell, and 

taste before consuming milk.  

 
Chicken 
 

A whole chicken can be stored for up to 1 year in the freezer and chicken pieces can be 

stored for up to 6 months in the freezer longer (Government of Canada, 2021). You should 

also consider look, smell, and taste before consuming chicken.  

 
Information Treatment 3: Best Before Dates 

 
Milk & Chicken 

 
A “best before” date refers to the durable life period of an unopened food product 

(Government of Canada, 2021). When stored correctly, best before dates indicate that 

unopened products will retain their “freshness, taste, nutritional value or any other 

qualities” as claimed by the manufacturer (Government of Canada, 2021). Best before 

dates are not an indication of product safety and although uncommon, retailers can 

legally sell a product past its best before date (Government of Canada, 2021). This differs 

from expiry dates which retailers cannot legally sell after the date label (Government of 

Canada, 2021). Expiry dates are required to be used for specific products such as 

formulated liquid food, very low energy diets, meal replacements, nutritional 

supplements, and infant formula (Government of Canada, 2021). 
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CONSENT TO PARTICIPATE IN RESEARCH 
 
Best Before Date Survey 
 
We invite you to participate in this survey conducted by faculty at the University of 
Guelph, Department of Food Agricultural & Resource Economics. The purpose of this 
form is to provide you with the information needed to make an informed decision about 
participating in this research. This research is funded by the OAC Chair in Food System 
Leadership. 
 
The Researchers 
 
Principal Investigator: 

Julia Trottier, Master's Student, Department of Food, Agriculture and Resource 
Economics, University of Guelph, jtrottie@uoguelph.ca, 519-820-4632 
 

Other Investigators: 
Michael von Massow, Associate Professor, Department of Food, Agriculture and 
Resource Economics, University of Guelph, mvonmass@uoguelph.ca, 519-824-
4120 ext. 56347 
 
Yu Na Lee, Assistant Professor, Department of Food, Agriculture and Resource 
Economics, University of Guelph, ylee13@uogueph.ca, 519-824-4120 ext. 53427 

 
If you have any questions or concerns about the research, please feel free to contact the 
principal investigator. 
 
PURPOSE OF THE STUDY 
 
The purpose of this survey is to understand Canadian’s attitudes toward best before dates 
and food waste.  We will be asking questions related to grocery shopping and product 
preferences throughout the survey. This survey will also ask for demographic information. 
 
PROCEDURES 
 
If at any point you do not feel comfortable answering a question or would rather not 
answer the question, we ask you to leave the response blank. 
 
You can take as long as needed to complete the survey. There is no time restriction, 
however, the survey should take approximately 15 minutes to complete. 
 
If you respond to this survey using a public computer, we recommend you ensure your 
confidentiality by taking the following precautions to clear all private data from the 
computer you are using to respond to the survey: 

1. Clear the browsing history 

2. Clear the cache 
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3. Clear the cookies 
 
4.  Clear the authenticated session 

 
5.   LOG OFF 
 
 
If you are using Internet Explorer, the first 4 steps can be accomplished by going to 
Tools and selecting Delete Browser History. Your browser application may have a 
similar system to remove potentially identifying personal information. 
 
RISKS AND BENEFITS 
 
The survey is run through the Qualtrics consumer panel. There is little to no risk to 
you to participate in this project. However, you may feel uncomfortable answering 
questions related to income range, education level and grocery budget. Please be 
assured that this survey is anonymous and does not collect any identifying 
information. There are no additional benefits to you, the participant, from taking this 
survey.  If you volunteer to be in this study, you may withdraw at any time without 
consequences of any kind by closing your browser. 
 
Findings will be disseminated in an academic journal, thesis, conference 
presentations, and poster presentations. If you would like to have a summary of the 
results, please feel free to contact the principal investigator and we can send you a 
brief report at a later date. 
 
By participating in this survey, you are contributing to research that will be used to 
improve the understanding of how consumers make decisions when shopping. 
 
INCENTIVES 
 
Qualtrics will provide direct compensation for taking the survey. If you choose to 
withdraw from the survey without completion, you will not receive compensation. 
 
PARTICIPATION AND WITHDRAWAL 
 
It is your choice to participate in this study. If you do decide to be in this study, you 
may withdraw at any time without consequences. The survey does not collect any 
individual identifiers in the data which means that once you complete the survey there 
is no way to remove your responses from the data. The investigator may withdraw you 
from this research if circumstances arise that warrant doing so. 
 
RIGHTS OF RESEARCH PARTICIPANTS 
 
This project has been reviewed by the Research Ethics Board for compliance with 
federal guidelines for research involving human participants. You do not waive any 
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legal rights by agreeing to take part in this study. If you have any questions regarding 
your rights and welfare as a research participant in this study please contact: Manager, 
Research Ethics, University of Guelph, reb@uoguelph.ca, 519-824-4120 ext. 56606. 
 
 
 
CONFIDENTIALITY 
 
This survey is anonymous and does not collect any identifying or personal 
information.  Please note that confidentiality cannot be guaranteed while data are in 
transit over the internet. After the survey has concluded, the raw data collected will 
only be available to the researchers: Michael von Massow, Yu Na Lee and Julia 
Trottier. All data will be stored on a protected encrypted computer carried by Julia 
Trottier. After the research has concluded, survey data will be moved to a secure, 
password protected memory stick and will only be available to the researchers Michael 
von Massow, Yu Na Lee and Julia Trottier. 
 
 
Exclusion Criteria 
 
•    Relationship with researchers - no participants with a professional or personal 
relationship with the researchers will be allowed to participate in the research. 
 
Inclusion Criteria 
 
•    Fluent in English or French 
 
•    Canadian resident 
 
•    18 Years or older 
 
 
SIGNATURE OF RESEARCH PARTICIPANT 
 
If you have read the information provided for the study “The Best Before Date Study” 
as described herein, and your questions have been answered to your satisfaction, 
please answer the following question: 

 
 

Do you agree to participate in the research outlined above? 
 

❏ Yes 
❏ No 
 
[IF NO, THANK AND TERMINATE.] 
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Questionnaire: 
 

QA.  Please select the province you live in: 
 

❏ Alberta 
❏ British Columbia 
❏ Manitoba 
❏ New Brunswick 
❏ Newfoundland and Labrador 
❏ Northwest Territories 
❏ Nova Scotia 
❏ Nunavut 
❏ Ontario 
❏ Prince Edward Island 
❏ Québec 
❏ Saskatchewan 
❏ Yukon 

 
QB. Please select your age category: 

❏ Under 18 years 
❏ 18- 24 years 
❏ 25 - 34 years 
❏ 35 - 49 years 
❏ 50 - 60 years 
❏ 61 - 64 years 
❏ 65 years or older 

 
[IF LESS THAN 18 YEARS, THANK AND TERMINATE.] 

 
QC. What is your gender? 
 

❏ Man 
❏ Woman 
❏ My gender identity is not listed above 
❏ Prefer not to respond 
 

QD. Do you purchase chicken regularly? 
 

❏ Yes 
❏ No 
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[IF NO, THANK AND TERMINATE.] 
 
 

QD. Do you purchase milk regularly? 
 

❏ Yes 
❏ No 

 
[IF NO, THANK AND TERMINATE.] 
 
Choice Set Questions: 
[A SERIES OF RANDOMIZED CHOICE SETS QUESTIONS WERE ASKED TO 
PARTICIPANTS. 12 QUESTIONS ON MILK AND 12 QUESTIONS ON CHICKEN ARE 
GIVEN. BEST BEFORE DATES AND PRICES VARY. PARTICIPANTS ARE GROUPED 
IN EITHER THE CONTROL GROUP, TREATMENT 1: REFERENCE PRICES, 
TREATMENT 2: STORAGE INFORMATION, OR TREATMENT 3: BEST BEFORE 
DATE INFORMATION, AT RANDOM] 
 
Purchasing decisions in this survey are hypothetical. You will receive a series of 
choices for milk and chicken products. Please answer questions as if you are 
making an actual purchasing decision involving real payment. Please keep in 
mind what you would normally pay for both chicken and milk products, and how 
much you spend on groceries regularly 
 
[RANDOMIZE ORDER OF ITEM APPEARANCE] 
 
 
Q1-12. [MILK CHOICE SET QUESTIONS] 
 
Which option would you choose?   

Alternative Option 1 Option 2 Option 3 

Product 2% Milk, 4L 2% Milk, 4L  
Purchase 
Neither Best Before Date Best before 

today 
Best before in 7 

days 

Price (CAD$) $1.88 $4.69 

I would choose: (Please check 
one box) 

☐ ☐ ☐ 
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Q13-24. [CHICKEN CHOICE SET QUESTIONS] 
 
Which option would you choose? 

   

Alternative Option 1 Option 2 Option 3 

Product 2 Chicken Breasts, 
Boneless Skinless 

2 Chicken Breasts, 
Boneless Skinless 

 
Purchase 
Neither 

Best Before Date Best before in 3 
days 

1 day past best 
before date 

Price (CAD$) $9.55 $6.69 

I would choose: 
(Please check one box) 

☐ ☐ ☐ 

 
QD. Do you do most of the food shopping in your household? (Check one only) 

❏ Yes 
❏ No 
❏ Shared responsibility with other(s) 
 

QD. How do you buy most of your groceries? (Check one only) 
❏ In-Store 
❏ Online delivery 
❏ Curbside pick-up  
 

QD. Do you purchase groceries using any of these other options? (Check all that apply) 
❏ In-Store 
❏ Online delivery 
❏ Curbside pick-up  
❏ No  
 

QD. Which of the following grocery stores do you shop at most often? (Check one only) 
❏ Discount Grocery Stores (for example: FreshCo, No Frills, Food Basics, Maxi, 
Save-On-Foods,etc.) 
❏ Mainstream Grocery Stores (for example: Zehrs, Metro, Sobeys, Safeway, 
Foodland, Super C, Provigo, Real Canadian Superstore, etc.) 
❏ Big Box Stores (for example: Walmart, Costco, etc.) 
❏ Specialty Stores 
❏ Local (for example: Farmer’s Market, Roadside Stands, etc.) 
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❏ Convenience Stores 
❏ Online Only (for example: Amazon, Grocery Gateway, etc.) 
 

QD. Which of the following grocery stores do you shop at most often? (Check all that 
apply) 

❏ Discount Grocery Stores (for example: FreshCo, No Frills, Food Basics, Maxi, 
Save-On-Foods,etc.) 
❏ Mainstream Grocery Stores (for example: Zehrs, Metro, Sobeys, Safeway, 
Foodland, Super C, Provigo, Real Canadian Superstore, etc.) 
❏ Big Box Stores (for example: Walmart, Costco, etc.) 
❏ Specialty Stores 
❏ Local (for example: Farmer’s Market, Roadside Stands, etc.) 
❏ Convenience Stores 
❏ Online Only (for example: Amazon, Grocery Gateway, etc.) 

 
QD. How many times a month do you grocery shop? (Check one only) 

❏ Once a month 
❏ Twice a month 
❏ Three times a month 
❏ Weekly 
❏ Twice a week 
❏ More than twice a week 

 
QD. Which of these milk sizes would you be more likely to purchase? (Check one 

only) 
❏ 4L 
❏ 2L 
❏ Other (Allow text entry) 
 

QD. Which of these chicken quantities would you be more likely to 
purchase? (Check one only) 
❏ 2 breasts 
❏ 4 breasts 
❏ Full chicken 
❏ Other (Allow text entry) 
 

QD. How often do you look at best before dates when grocery shopping? (Check 
one only) 
❏ Never 
❏ Sometimes 
❏ About half the time 
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❏ Most of the time 
❏ Always 
 

QD. Do you use the best before date to determine when to throw out food? (Check 
one only) 
❏ Yes 
❏ No 
 

QD. How do you perceive your food waste in comparison to your neighbour? 
(Check one only) 
❏ Better than 
❏ About the same 
❏ Worse than 

 
QD. Rank your level of agreement to the following statements: 

 Strongly 
Disagree 

Disagre
e 

Somewh
at 

Disagree 
Neutral Somewh

at Agree Agree 
Strongly 

Agree 

I don’t eat food 
beyond the best 

before date 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

I always look at 
best before date 

when grocery 
shopping 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

I feel guilty 
wasting food 

 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

I make an effort 
to reduce food 

waste 
 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

There is an 
economic cost 
to food waste 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

Food waste is 
detrimental to 

the 
environment 

 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

 
❏ 

 
 

QD. How do you decide when to discard food? (Check all that apply) 
❏ Appearance (e.g. colour change, mold, bruises, etc.) 
❏ Smell 
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❏ Taste 
❏ Best before date on the package 
❏ Date when item was packaged 
❏ When no one wants to eat it any more 
❏ After a certain number of days in the fridge 
 

QD. When food reaches its “best before” date, I (check most appropriate answer): 
❏ Throw it out 
❏ Check to see if it is still edible 
❏ Don’t pay any attention to best before dates 
❏ Wait until a certain number of days after the best before date 

 
 

QD. How many people live in your household including yourself? (Check one only) 
❏ 1 
❏ 2 
❏ 3 
❏ 4 
❏ 5 
❏ More than 5 

 QD. How many children under the age of 18 years old live in your household? 
(Check one only) 
❏ 0  
❏ 1 
❏ 2 
❏ 3 or more 

 
 QD. What is your annual household income? (Check one only) 

❏ Less than $10,000 
❏ $10,000-$14,999 
❏ $15,000-$24,999 
❏ $25,000-$34,999 
❏ $35,000-$49,999 
❏ $50,000-$74,999 
❏ $75,000-$99,999 
❏ $100,000-$149,999 
❏ $150,000-$199,999 
❏ More than $200,00 
❏ Prefer not to answer 

 
 QD. What is the highest level of education that you have completed? (Check one only) 
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❏ No high school 
❏ High school diploma 
❏ Apprenticeship Training and Trades 
❏ Associate degree 
❏ Bachelor's degree 
❏ Graduate degree 
❏ Professional degree 

 
 QD. Which of the following best describes your ethnic background? (Check all that 
apply) 

❏ Indigenous (Inuit/First Nations/Métis) 
❏ White/European 
❏ Black/African/Caribbean 
❏ East Asian (e.g., Chinese, Japanese, Korean, Vietnamese, Cambodian, 

Filipino.etc) 
❏ Arab (Saudi Arabian, Palestinian, Iraqi, etc) 
❏ South Asian (East Indian, Sri Lankan, etc) 
❏ Latin American (Costa Rican, Guatemalan, Brazilian, Columbian, etc) 
❏ West Asian (Iranian, Afghani, etc) 
❏ Other (please specify) 
❏ Prefer not to answer 


