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Abstract 
 

This study aims to determine price premiums of sustainable attributes for fresh eggs by using 
hedonic analysis. The sustainable attributes defined include welfare-managed egg production and 
recyclable packaging attributes. Welfare-managed eggs have a price premium equal to 3.57 cents 
per egg; while the sustainable packaging variable was not found to be significant. The strategies 
for egg manufactures and retailers include offering organic or welfare-managed eggs 
independently until consumers perceive these attributes as being different, and using sustainable 
packaging for each specific region of the U.S. since each state has different laws and 
opportunities to recycle paper, plastic and Styrofoam products. 
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Introduction 
 
Sustainability is one of the most important issues facing the global food supply chain.  There are 
9,450 new food and beverage products claimed to be ethically or environmentally produced1  
globally from February 2009 to January 2010 (Mintel 2010). This represents almost 10% of all 
new food and beverage products (Mintel 2010). This nebulous concept has the ability to change 
international trade patterns, make firms invest millions of dollars to change suppliers (i.e. 
McDonalds’ sustainable supply chain (McDonald 2010), and change product components to 
minimize damage to brand name image.   
 
There are four critical reasons why analyses need to be conducted on food manufacturers and 
retailers concerning sustainability.  First, from the CIES survey2  of the largest food supermarket 
retailers globally, corporate social responsibility emphasizing sustainability was the top issue that 
CEOs were concerned about in 2008 (CIES 2008). In the previous years, sustainability was 
ranked 5th in 2007 and 11th in 2006. One of the main reasons supermarket chains are concerned 
is that NGOs and customers are putting more pressure on them to source “Sustainably,” and are 
being graded by certain NGOs, i.e., Greenpeace (Greenpeace 2009). CEOs realize the 
importance of sustainability to the competitiveness of their businesses, but they are not certain of 
which investments to make in order to strengthen their brands.  
 
Second, companies are trying to improve their supply chain by reducing costs and carbon use 
simultaneously. The reduction in carbon emissions not only reduces the costs to the firm, but 
may also promote the firm’s image and goodwill. For instance, in April 2008, Tesco announced 
the launch of “The Carbon Reduction Label,” which focuses on energy usage and adopting the 
concept of “sustainability” policies to its retail center and its own private brand products 
(CarbonTrust 2008). Promoting energy saving is popular, for example, many companies began to 
use wind energy, and reclaim cooking oil and solar energy to substitute gas in their production 
processes (Weil 2008). 
 
Third, consumers are becoming more aware of environmental problems and are interested in 
consuming products that are considered to be sustainably produced. This has led to a growing 
number of green consumers3.  In the United States, the growth of consumers who are always or 
almost always green consumers increased from 12% in 2006 to 36% in 2007 (Mintel 2008). This 
implies more market opportunities for sustainable products since consumers are willing to pay 
for high quality products as well as products that help improve the environment. 
 
Lastly, several standards and regulations were implemented to support environmental and 
sustainable policies. The examples of voluntary standards related to the environment are the ISO 
14000 series. Also, there are several certifications for sustainable seafood products, such as, 
Marine Stewardship Council’s fishery certification program and seafood eco-label, and dolphin 

                                                           
1 Ethical categories include ethical-animal, ethical charity, and ethical-human categories. Moreover, Environmental 
categories include environmentally-friendly package, and environmentally-friendly product categories. 
2 The CIES survey is a survey of the Consumer Goods Forum which is an independent global parity-based 
Consumer Goods network. (www.ciesnet.com) 
3  A green consumer is a person who is concerned about environmental or social issues constantly when deciding on 
purchasing products (Peattie 1992). 
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safe label. Governments have announced regulations to control pollution emissions from 
factories as well. These regulations are perceived to be increasing sustainable production, which 
includes animal welfare policies in Europe and in California (Proposition 2 of 2008)4.   
 
Due to the pressure from retailers, consumers, legislation and competition, more sustainable food 
products are being launched (i.e. dolphin safe tuna products, cereal with recyclable packaging, 
and free range and other environmentally-friendly eggs). This study analyzes the value of 
sustainable attributes for fresh eggs by using hedonic price analysis and survey data of fresh egg 
prices in five city areas along the Eastern coast of the United States. 
 
Sustainability has been defined by various organizations and companies and has led to a brand 
definition. Therefore, we will focus only on why two attributes in this study represent sustainable 
attributes. The first attribute is a welfare-managed attribute. In our study, welfare-managed eggs 
include free-range eggs and free-cage eggs5. To understand why the welfare-managed attribute 
represents a sustainable attribute, the concept of sustainable agriculture is introduced. According 
to the USDA, sustainable agriculture is defined as an integrated system of plant and animal 
production practices that has a site-specific application that will occur over the long term (USDA 
2007b). Also, there are many approaches to define “animal welfare”. A well-known definition is 
that ‘welfare’ is the state of a being in relation to its environment (Broom 1991); (Blandford et 
al. 2002). The conventional process for raised hens is a battery cage system which provides 
space of 67 to 86 inches per bird (United Egg producers 2010); consequently, hens in battery 
cages do not have enough space for free movement. Welfare-managed systems including free 
range/cage free systems can improve animal welfare by allowing them to extend their limbs 
freely. Hence, the welfare-managed attribute represents one of the sustainable attributes as stated 
in Bennett (1998) “Consumers who are concerned about animal welfare prefer and are willing to 
pay more for methods of animal husbandry that allow hens to roam freely instead of being in 
cages”. 
 
The second attribute representing a sustainable attribute is paper-pulp packaging since 
sustainability also includes an environmental dimension of recycling. For example, Spartan 
Stores and Wegmans changed their packaging of their store-brand eggs to be new recyclable and 
biodegradable molded fiber packaging to replace Styrofoam cartons that are not biodegradable 
(Progressivegrocer 2009); (Wegmans 2010). Therefore, paper-pulp packaging, which is 
recyclable and/or made from recycled material, is considered to be one of the sustainability 
attributes in this study.  
 
Objectives 
 
This study aims to determine price premiums for sustainable attributes of fresh eggs by using 
hedonic analysis.  The sustainable attributes defined here include the free range/cage free 

                                                           
4 Proposition 2 entails improving animal production practices, such as, allowing animals to run around freely, lie 
down, stand up, and fully extend their limbs outside cages. This proposition will become operative on January 1, 
2015 (Ballotpedia 2008).   
5 There is no legal definition for free-range and free-cage eggs in the U.S.; however, according to the Egg Nutrition 
Center, free-range eggs are from hens that are either raised outdoors or can access outside. Free-cage eggs are from 
hens that live in indoor floor facilities, but do not necessarily have access to the outdoors. 
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attribute and recyclable attribute for packaging which is paper-pulp packaging.  Furthermore, we 
will focus on the interaction between organic and sustainable attributes; that is, whether 
sustainable attributes of eggs have a higher value when eggs are organic.  
 
This work is unique for several reasons. First, most of the literature focuses on analyzing the 
value of organic attributes more than sustainable attributes. Examples of papers that analyzed the 
price premiums of organic products are: Gil et al. 2000; Canavari et al. 2002; Soler et al. 2002; 
Ara 2003; Wang and Sun 2003; Batte et al. 2007; Griffith and Nesheim 2008. Second, most of 
the literature concerning price premiums for sustainable attributes used the contingent valuation 
approach (Loureiro et al. 2001); (Loureiro and Hine 2002); (Loureiro et al. 2002). Third, the 
unique data set was collected from five East coast U.S. cities and has not been analyzed for 
sustainable attributes for fresh eggs and the economic implications thereof. Moreover, there is no 
literature on price premiums for sustainable attributes of eggs in the U.S. Most egg literature 
studied specialty egg characteristics and the overall U.S. egg industry (Patterson et al. 2000); 
(Knudson 2004); (Oberholtzer et al. 2006); (Patterson et al. 2008). Lastly, recent studies suggest 
that eco-labels, an example of a sustainable attribute, should be added to complement other 
valued product attributes such as organic attribute in order to attract more consumer purchases 
(Johnston et al. 2001); (Arquitt and Cornwell 2007). Hence, this work also aims to test the 
hypothesis that multi-attribute eggs such as sustainable attributes and organic eggs are more 
valued.  
 
Egg Industry 
 
The egg industry is a great industry to better understand consumer evaluations of sustainable 
attributes of food products for several reasons. First, the fresh egg industry in the U.S. is a huge 
and important industry which had a market size equal to $ 5.12 billion in 2007 (Mintel 2008). 
Second, quality survey data for egg prices and their attributes in key eastern U.S. cities are 
available. Third, eggs are not complicated food products and consumers can easily understand 
the marketing messages, and the sustainable attributes are easily included into our model. Fourth, 
organic eggs and free range/cage free are easily understood and well known attributes among egg 
consumers.6  Lastly, due to the vote for proposal 2 in California in 2008, the industry recognizes 
the importance of free range/cage free in the future to their market and the potential for this 
movement to spread across America.  
 
There are two main segments for the egg market which are fresh shell eggs, and egg substitutes.7  
In 2007, fresh eggs had a market share equal to 94.8%, while egg substitutes had a market share 
of only 5.2% (Mintel 2008). Hence, this study focuses only on the fresh egg market. There are 
two types of fresh eggs, which are regular eggs and specialty eggs. Examples of specialty eggs 

                                                           
6 Organic regulations require outdoor access for birds (Oberholtzer et al. 2006); therefore, organic eggs are a subset 
of free-range/cage-free eggs. However, we define organic and welfare-managed attributes separately because we are 
interested in the interaction between these two attributes. Egg manufactures sometimes label their organic eggs as 
cage-free eggs; while, others do not. Consumers might be confused whether organic eggs are welfare-managed eggs 
or not. The study is based on consumers’ perception; therefore, we identify the attributes of each observation based 
on information on the label. 
7 Breaker or breaker plant category is not in the scope of this study because our study focuses on consumer goods. 
Breakers are industrial goods which are not available in supermarkets but are used in restaurants, hospitals, schools, 
and other foodservice (USDA 2010). 
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are free-range eggs, organic eggs, eggs fortified with Omega-3 fatty acids, low-cholesterol eggs, 
and vegetarian-fed eggs.  
 
Store brands8 dominate national brands and regional brands in the egg market. In 2007, store 
brands had a market share equal to 68.8%, while Eggland’s Best, Rose Acre Farms, Land 
O’Lakes Inc, Cal Maine Foods, Dean Food Co., Michael Foods Inc., ConAgra Foods, Inc., and 
others had market shares equal to 7.9%, 2%, 1.4%, 1.2%, 1.1%, 0.9%, 0.9%, and 15.8%, 
respectively (Mintel 2008). 
 
Methodology 
 
Lancaster (1966) stated that a good does not give utility directly to a consumer, but it possesses 
characteristics or attributes which give utility to the consumer. Hedonic prices are defined as the 
implicit prices of attributes embodied in each good (Rosen 1974). Economic agents can 
determine hedonic prices of attributes by observing prices of differentiated products and specific 
amounts of attributes related to them (Rosen 1974).  Examples of attributes are brand, packaging, 
color, taste, etc. If a good has a number of characteristics or attributes,z , equal to k , 

),,...,,( 21 kzzz=z  the price for a good is determined by a set of attributes or vector z , that is 

).,...,,( 21 kzzzf)(price =z  Hedonic pricing analysis and contingent valuation are the two main 

approaches used to calculate price premiums of unique attributes. The contingent valuation 
requires consumer survey data to determine if the premium of each attribute has value. 
Numerous papers have utilized this approach to address price premiums for food product 
attributes (Wessells et al. 1999); (Gil et al. 2000); (Loureiro et al. 2001); (Canavari et al. 2002); 
(Loureiro and Hine 2002); (Loureiro et al. 2002); (Ara 2003); (Cranfield and Magnusson 2003); 
(Batte et al. 2007).   The weakness of this approach is that it only reflects consumers’ intentions 
but not their actual actions in terms of purchasing behavior. Moreover, it is possible that the 
survey might create a bias in the sense that consumers might over-estimate their willingness to 
pay for sustainable products, which leads to the problem of over-estimating the price premium 
for sustainable attributes. Several papers analyzed or have referred to the biases of the contingent 
valuation approach (Diamond and Hausman 1994); (Blumenschein et al. 1998); (Aadland and 
Arthur 2003); (Ajzen et al. 2004); (Lockie et al. 2004); (Blumenschein et al. 2008).   
 
Historically, hedonic analysis primarily has used scanner data9  or privately collected secondary 
data. Several authors used hedonic analysis for measuring a price premium of differentiated food 
product (wine, coffee, etc.) attributes (Nimon and Beghin 1999); (Combris et al. 2000); (Donnett 
et al. 2008); (Griffith and Nesheim 2008).  The data for this study was collected from retailers 
who are concerned about consumer demand and maximize their profits by determining the 
optimal attributes, prices and quantities to offer (Steiner 2004); (Karipidis et al. 2005). The 
partial derivative of the hedonic price function with respect to a particular attribute is an implicit 
or shadow price at equilibrium that reflects both, the maximum price consumers are willing to 
pay for an additional attribute, and the minimum price for which suppliers are willing to sell 

                                                           
8 Store brand is interchangeable with private label. 
9 Scanner data are “retail purchase information (such as price, brand, product size, amount purchased) gathered at 
the point of purchase by an electronic device that reads a coded ticket on the product through the use of an electronic 
reader over which the product passes.” (www. Answer.com) 
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according to their costs (Sanjuan-Lopez et al. 2009). Moreover, consumers decide whether they 
should accept the price and purchase the eggs or not based on the retailers’ offered price. 
Therefore, the price and attributes collected from retailers can be used to find the value of 
attributes by using hedonic analysis without ignoring the consumer side. 
 
There are two advantages of using hedonic price analysis over contingent valuation.  First, the 
hedonic price approach does not require joint consumption of goods within a group. Therefore, 
we can estimate the inverse demand of specific goods individually rather than modeling the 
whole system of demand and supply. Second, according to Butler (1982), since all estimates of 
hedonic price models are to some extent misspecified, models that use a small number of key 
variables generally suffice. Butler suggested that only those attributes that are costly to produce 
and yield utility are to be considered in the regression equation. Therefore, we need to use less 
attributes in our model so that we reduce the misspecification problem and increase the degrees 
of freedom. 
 
Assume that an egg has k  attributes plus sustainable attributes, organic attribute, and a 
sustainable and organic attribute. The egg price then depends on its attributes (Rosen, 1974)  
defined as follows:   

)(xprice    = f ( kxxx ,...,, 21 , sustainable attribute, organic attribute, sustainable and organic 

attribute),  
where )(xprice  represents the price of an egg, and vectorx  represents attributes of the egg. 
Specifically, the model in our study is specified as the following: 

gpricepereg  =  nevdowmwmo 543210 ββββββ +++++  

   nationalregional 76 ββ ++ brown8β+ AA9β+  

paperplastic 1110 ββ ++ jumboeextralel 141312 argarg βββ +++  

   shoppersafewaypathmarkgiantacme 1918171615 βββββ +++++  

   pstopandshoerfreshshopriteshaws 23222120 sup ββββ ++++  

   weiswegmans 2524 ββ ++  

   εβββ ++++ unitsizeeggageshelllable 282726 ,   

where β ’s represent the coefficient for the product attributes and ε  is the error term. The 
definitions, minimums, maximums, and means of each variable are depicted in Table 1. In this 
model, the base variables for each category of dummy variable attributes are dropped in order to 
prevent perfect multicollinearity.  
 
Data and Variable Description  
 
The data used in our analysis are survey data of fresh egg prices and their attributes10. The data 
have 207 usable observations and were collected from retailers in five east coast cities 
(Baltimore, MD; Boston, MA; New York, NY; Philadelphia, PA; and Washington DC) in 2007. 
The data come from retail supermarkets (ACME, Giant, Pathmark, Safeway, Shoppers Food 

                                                           
10 We would like to thank Dr. Paul H. Patterson, from the Poultry Science Department at Penn State University for 
providing us with the data. 
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Warehouse, Shaw’s, ShopRite, Super Fresh, Stop and Shop, Walmart, Wegmans, and Weis) in 
each of these cities.  
 
From Table 1 (see Appendix), the first group of attributes is a group of specialty characteristics 
of the eggs which are regular, organic, vegetarian-fed, welfare-managed including free range and 
free cage, nutritionally enhanced11, and a stacked attribute, organic and welfare-managed. The 
second group is categorized by brand. To preserve the degrees of freedom, we separate egg 
brands into three groups which are national, regional and store brands. The third group is 
categorized by colors which are white and brown. The fourth attribute is grouped by grades of 
eggs (grades A and AA), which reflect the quality and the freshness of the eggs, i.e., the firmness 
of the yolk, and the air cell in the egg. The fifth group is defined by packaging materials which 
are Styrofoam, paper pulp, and clear plastic. The sixth group is determined by egg sizes which 
are medium, large, extra large, and jumbo. The seventh group of attributes is determined by the 
retailers where consumers purchase eggs (ACME, Giant, Pathmark, Safeway, Shoppers Food 
Warehouse, Shaw’s, ShopRite, Super Fresh, Stop and Shop, Walmart, Wegmans, and Weis). The 
eighth attribute is defined based on whether there is a label on the egg shell or not. The next 
variable is the age of the egg that is defined as the number of days from when an egg is laid until 
it is purchased at the store12. The last attribute is an egg unit which is the number of eggs per 
package. 
 
Credence Goods 
 
The attributes can be categorized into three categories which are search, experience, and 
credence attributes (Caswell and Mojduszka 1996); (Bureau et al. 1998); (Loureiro et al. 2002); 
(Pelsmacker et al. 2005). Search attributes are those that consumers can observe immediately 
before purchase, i.e. color, size, and price. Experience attributes, such as taste, are attributes that 
consumers discover only after consumption. Credence attributes are attributes of which 
consumers can detect the quality neither before nor after buying the product. The ethical 
attribute, such as cage-free, is an example of a credence attribute. This leads to the problem of 
asymmetric information in the cage-free egg market. 
 
Asymmetric information is addressed by manufacturers labeling their products; however, the 
credibility of manufactures is critical to getting price premiums and higher profits. Third Party 
Certification proof with high public trust can increase ethical label credibility (Loureiro et al. 
2002); (Pelsmacker et al. 2005); however, there is no well-known certification for cage-free eggs 
in the U.S. market. Consequently, reputation of egg manufactures is the only signal for the cage-
free attribute and U.S. consumers might be still confused and reluctant to trust cage-free labels, 
which could lead to low cage-free eggs purchasing. 
 
 
 
 

                                                           
11 From our survey data, nutritionally-enhanced eggs are high-omega 3, high-vitamins, and low-cholesterol. 
12 Egg cartons with the USDA grade shield on them are regulated to display the "pack date" which is defined as the 
day that the eggs were washed, graded, and placed in the carton (USDA 2007a). We get the information about the 
age of the egg by using the pack date and assuming that eggs are packed the same day as they are laid. 
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Egg Packaging  
 
There are three types of material for egg packaging which are paper pulp, clear plastic, and 
Styrofoam. Paper-pulp packaging is claimed to be recyclable and made from recycled paper. 
Clear plastic and Styrofoam are technically plastics and recyclable. Clear plastic packaging for 
eggs is made from polyolefins and defined as code 1 (Polyethylene terephthalate: PET) 
recyclable symbol. Styrofoam packaging is made from polystyrene (PS) and defined code 6 for 
its recyclable symbol (Marsh and Bugusu 2007).  
 
Even though all materials for egg packaging are recyclable, paper and paperboard have the 
highest recycle rate. In 2007, 54.5% of paper and paperboard was recovered for recycling; while, 
plastics including Styrofoam had a recycle rate equal to 6.8% (United States Environmental 
Protection Agency 2008). Moreover, some egg manufactures marketed their eggs by changing 
material for their packaging from Styrofoam to paper pulp and claimed that their new packaging 
was more environmentally-friendly. For example, Spartan Store and Wegmans changed their egg 
packaging from Styrofoam packaging to paper-pulp packaging and claimed that their packaging 
is more sustainable or more environmentally-friendly (Progressivegrocer 2009); (Wegmans 
2010). As a consequence, this study used paper-pulp packaging as its sustainable packaging 
attribute. 

 
Results  
 
Table 2 (see Appendix) presents hedonic prices of egg attributes from the estimation. The R-
squared for the model shows that all egg attributes explain about 81.2% of the variation in the 
prices of eggs. The attributes that significantly affect the price of eggs are specialty 
characteristics, brands, grades, sizes, retailers (places where consumers buy eggs), and unit sizes. 
Signs of significant variables are as expected and the same as previous literature (Ness and 
Gerhardy 1994); (Fearne and Lavelle1996); (Philippos et. al. 2005); (Goddard et. al. 2007) 
except the sign for the stacked variable attribute organic and welfare-managed (owm). 
 
Most specialty characteristic coefficients which are organic attribute (o), welfare-managed 
attribute (wm), and nutritionally-enhanced attribute (ne) have positive values and are significant. 
Organic, welfare-managed, and nutritionally-enhanced eggs have price premiums over regular 
eggs equal to 16.50, 3.57, and 2.30 cents per egg, as shown in figure 1 respectively. This means 
that these attributes create value-added for the shell egg category. The coefficient for the 
vegetarian-fed attribute is a negative value, but not significant. Hence, it is ambiguous to 
conclude the value of the vegetarian-fed attribute. 
 
The coefficient for the stacked variable attribute, organic and welfare-managed, equals -8.81 
cents per egg and is significant. Therefore, an organic and welfare-managed egg has a premium 
over a regular egg equal to 11.26 cents which is less than the premium for an organic egg (11.26 
= 16.50 + 3.57 – 8.81 cents representing the premium for organic, welfare-managed, and organic 
and welfare-managed attributes). The authors did not expect the negative sign for the stacked 
variable. We expected that welfare-managed eggs would get higher premiums when they are also 
marketed (labeled) as organic because consumers can easily associate the perceived animals 
health benefits and be willing to pay a premium for it. There are three hypotheses to explain this 
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result. First, consumers might be confused about the definition of eggs with these attributes and 
hence not be willing to pay more for the stacked attributes. Second, it might be possibly related 
to retailers’ strategies (Greenblum13 2009) to promote theirs store brands as sustainable brands; 
hence, offer promotions for the organic and welfare-managed products. Lastly, farmers might be 
able to share some production costs for the organic, free range and/or free cage methods; hence, 
the prices reflect supply and demand side effects. The prices of regular eggs and specialty eggs 
are compared in figure 1. 
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Figure 1. Prices of the base level and specialty eggs14 (cents per egg) 
 
National brand eggs and regional brand eggs have price premiums equal to 5.33 cents and 3.95 
cents compared to store brand eggs. Prices of grade AA eggs are significantly higher than prices 
for grade A eggs. Its price premium equals to 3.28 cents. All coefficients of sizes are significant. 
That is the larger size egg has a higher price premium. The coefficient for unit size is negative 
and significant. Therefore, the price per egg is lower when consumers buy eggs in bigger 
packages. Eggs from almost all retailers15 have significantly higher prices than the price of eggs 
from Walmart. Lastly, the coefficients of the rest of the variables which are various types of 
packaging, brown color, shell label and egg age are all insignificant. 
 
Conclusion and Management Implications  
 
We tested two attributes that we consider sustainable, welfare-managed, and paper-pulp 
packaging; only one was found to positively and significantly influence price. Welfare-managed 
eggs receive the price premium equals to 3.57 cents per egg as compared to regular egg. The 

                                                           
13 Ms. Greenblum is a senior director of Nutrition Education, Egg Nutrition Center. 
14 Assuming that other attributes are the same, the base level egg for each category is defined as an egg with the 
following attributes: regular, store brand, white color, grade A, Styrofoam packaging, medium size, no shell label, 
egg age of 14 days, a dozen egg unit size, and Walmart is the base store. Specialty eggs have the same attributes as 
the base level eggs except they are not regular eggs. 
15 From Table 2, these retailers are ACME, Giant, Pathmark, Safeway, Shoppers Food Warehouse, Shaw’s, 
ShopRite, Super Fresh, Stop and Shop, Wegmans, and Weis. 
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attribute that has the greatest impact on price was the organic attribute which increase the price 
per egg by 16.50 cents. Interestingly, when organic and welfare-managed were combined the 
price premium was only 11.26 cents per egg. This implies that consumers are not willing to pay 
for both labeled attributes simultaneously, which has major implication for egg manufactures and 
retailers. In the short run, egg manufactures should maximize profit by offering and labeling 
either organic or welfare-managed eggs, and hence continue to segment the market until 
consumers perceive these attributes as being different. 
 
Our results are ambiguous for the paper-pulp packaging attribute. Some egg manufacturers have 
claimed that their Styrofoam packaging and/or clear-plastic packaging are recyclable. A survey 
of consumers’ perception about recyclable packaging might be helpful to answer this question; 
however, it is beyond the scope of this study. The best strategy for manufactures and retailers 
may be to market sustainable packaging for each specific region of the U.S. since each state has 
different laws and opportunities to recycle plastic and Styrofoam products. 
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Appendix 

Table 1. Definitions of the Variables and their Descriptive Statistics  
Variables Definition Min 

(cent) 
Max 

(cent) 
Mean  
(cent) 

Base 
Variables 

Dependent variable      
Price per egg A price per egg  0.06633 0.59667 0.23698  

Specialty 
Characteristics 

     

r, o, wm, owm, vd, and 
ne 

DV* which is 1 for regular (r), 
organic (o), welfare-managed 
(wm), organic and welfare-
managed (owm), vegetarian-
fed (vd), and nutritionally-
enhanced (ne) eggs, 
respectively and 0 otherwise 

0 1 0.4198, 0.1481, 
0.2305, 0.1111, 

0.3868, and 0.2593 

Regular (r) 

Brands      
store, regional, and 
national 

DV which is 1 for that type of 
brand, and 0 otherwise 

0 1 0.4139, 0.2664, 
and 0.3197 

Store brand  
(store) 

Colors      
white, and brown DV which is 1 for a white 

(brown) egg, and 0 for a 
brown (white) egg 

0 1 0.4321, and 0.5679  White color 
(white) 

Grades      
A, and AA DV which is 1 for an egg is 

grade A (AA), and 0 if an egg 
is grade AA (A) 

0 1 0.9508, and 0.0492 Grade A 
(A) 

Types of Packaging      
foam, plastic, and 
paper 

DV which is 1 for an egg 
package made from 
Styrofoam, plastic, and paper-
pulp, respectively and 0 
otherwise 

0 1 0.2025, 0.4298, 
and 0.3678 

Styrofoam 
(foam) 

Size      
Medium, large, extra 
large, and  jumbo 

DV which is 1 for a medium, 
large, extra-large, and jumbo 
egg, respectively, and 0 
otherwise 

0 1 0.0459, 0.7156, 
0.1651, and 0.0734  

Medium size 
(medium) 

Retailers      
Acme, Giant, 
Pathmark, Safeway, 
Shopper, Shaws, 
Shoprite, Superfresh, 
Stop and Shop, 
Walmart, Wegmans, 
and Weis 

DV which is 1 for  an egg sold 
by that retailers and 0 
otherwise 

0 1 0.0451, 0.0697, 
0.1393, 0.1189, 
0.0533, 0.0902, 
0.0984, 0.0902, 
0.0820, 0.0984, 

0.0656, and 0.0492 

Walmart 
(walmart) 

Others      
Shell able DV which is 1 for an egg with 

shell label, and 0 otherwise 
0 1 0.1681 No shellable 

(no shellable) 
Egg age a number of days counted 

from when an egg is laid until 
it is bought at the store 

1 41 14.02  

Unit size a number of eggs per unit 6 60 12.45  
*Note: DV represents a dummy variable. 
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Table 2. Results for Hedonic Prices of Egg Attributes  
Attributes Coefficient (S.E.)  

Unit: Dollars 
 

Dependent variable Price per egg  
Specialty Characteristics   

o 0.165***     (-0.023) 
wm 0.0357***   (-0.0122) 
owm -0.0881***  (-0.0267) 
vd -0.0065        (-0.0089) 
ne 0.0230***   (-0.00877) 

Brands   
regional 0.0395***   (-0.0125) 
national 0.0533***   (-0.00939) 

Colors   
brown 0.00186       (-0.00834) 

Grades   
AA 0.0328**     (-0.0127) 

Types of packaging   
plastic 0.0106         (-0.0114) 
pulp -0.00306     (-0.00936) 

Sizes of eggs   
large 0.0456***  (-0.0119) 
extra large 0.0575***  (-0.0119) 
jumbo 0.0715***  (-0.0135) 

Retailers   
Shaws 0.0601***  (-0.0116) 
Stop and shop 0.0540***  (-0.0167) 
Giant 0.0597***  (-0.0117) 
Safeway 0.116***    (-0.0149) 
Wegmans 0.00609      (-0.0145) 
Weis 0.0393**    (-0.0189) 
Shopper -0.0125       (-0.0124) 
Pathmark 0.0775***   (-0.0133) 
Shoprite 0.0634***   (-0.0128) 
Superf resh 0.0502***   (-0.013) 
Acme 0.0645***   (-0.0146) 

Others   
shell label 0.00425       (-0.0121) 
egg age 0.000214     (-0.000371) 
unit size -0.00149**  (-0.000728) 

Constant 0.0897***    (-0.0174) 
Observations 207  
R-squared 0.812  
Note: * significant at 10%; ** significant at 5%; *** significant at 1% 

 


