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The fresh fruit and vegetable industry in the United States has experienced 

significant change over the last few decades.  As a result there are now more options 

than ever for consumers in terms of variety and availability.  In spite of this change, the 

consumption of fresh pears in the United States has remained relatively stagnant over 

the last few decades (ERS, 2009).  Consumers understand that eating fresh fruit leads 

to a balanced diet and a healthy lifestyle, however retail markets for fresh pears have 

not seen increased purchases.  Greater accessibility to fresh fruit, such as pears, and 

increased awareness of their health benefits have done little to increase consumption.  

Retailers face a great challenge in delivering higher quality, great-tasting fresh produce 

to the market. Ultimately, technology may be the answer to increasing consumption of 

fresh pears in the United States.  The hammock pack is a consumer packaging option 

that allows riper pears to be successfully marketed by protecting them from physical 

injury.  Determining the attributes that consumers prefer in fresh pears will help supply 

chain participants deliver a better product to those markets.   
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The purpose of this study is composed of two parts: 

1. To identify consumer preferences through sensory attributes for fresh Bartlett 
pears. 

2. To determine profitability potential for hammock pack technology for retailers. 

In this paper, we use a survey and conjoint analysis while asking the participant’s 

about their willingness to pay (WTP) for fresh raw Bartlett pears shipped in hammock 

pack containers versus those shipped in traditional bulk corrugated containers.  We also 

asked participants to provide their responses to sensory attributes associated with 

Bartlett pears in various packaging forms.  This was done in order to improve the 

understanding of consumers’ purchasing preferences for fresh raw Bartlett pears based 

on a series of sensory attributes including, taste, appearance, aroma, flavor and overall 

acceptability.   
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CHAPTER 1 
INTRODUCTION 

Overview 

Delivering high quality fresh produce to consumers is a challenge that all 

participants in the produce supply chain face.  Fresh produce is unique compared to 

other types of food products in that it has a high degree of perishability and therefore 

requires special consideration as it moves from producer to the end consumer.  

Because of the nature of fresh produce, postharvest losses will undoubtedly occur and 

the reasons for each these losses may vary greatly.  According to one researcher, ”The 

magnitude of these losses increases with exposure to temperatures, relative humidities, 

and/or concentrations of oxygen, carbon dioxide, and ethylene outside the ranges that 

are optimum for each commodity during the entire postharvest handling system”  

(Kader, 2000).  Postharvest quality of fresh produce ultimately depends on addressing 

each of these issues according to the specific type of produce in question and 

oftentimes simultaneously with other specialty crops. 

Over the past few decades, technology has been used extensively to protect fresh 

produce and to improve it’s quality.  Regarding technology used in postharvest handling 

of fresh produce, “Improvements have been made in many aspects of postharvest 

methods, pre-cooling methods and applications, storage techniques, packing and 

packaging, quarantine systems, transport systems especially by road and sea, modified 

and controlled atmosphere etc.” (Yahia, 2008).  Of these, improvements in packing and 

packaging has changed relatively little over the last few decades as members of the 

fresh pear supply chain continue to use traditional packing methods including wooden, 

corrugated cardboard and paper materials.  The supply chain has recently adopted 
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resuable plastic containers (RPC’s) and while these containers are advantageous in 

reducing waste and greenhouse gas emissions, they are not by themselves sufficient in 

delivering ready-to-eat fruit to market. Similiarly, traditional containers and materials 

have many advantages in shipping certain varieties in various conditions, however  they 

are not appropriate for every application.  

Traditional Pear Supply Chain 

In the United States during 2009, approximately 57,000 acres yielded 957,000 

tons of commercially produced pears worth an estimated $374.4 million dollars in cash 

receipts.  In terms of total commerical production and total cash receipts, United States 

pears rank 7th and 8th in each category respectively while in terms of bearing acreage 

they rank 11th relative to other domestically produced fruit (ERS, Fruit and Tree Nut 

Yearbook, 2010).   

Table 1-1. Popular fruit varieties produced in the United States during 2009 

  Production Volume Cash Receipts Bearing Acreage 

  Tons (000's)  Rank Dollars (000's) Rank Acres (000's) Rank 

Oranges 9,128.00 1      1,993,237.00  3 656.30 2 

Grapes 7,295.00 2      3,689,412.00  1 942.90 1 

Apples 4,958.00 3      1,986,422.00  4 347.80 3 

Strawberries 1,401.00 4      2,124,195.00  2 58.10 10 

Grapefruit 1,304.00 5          241,297.00  11 80.40 7 

Peaches 1,104.00 6          594,248.00  5 118.80 5 

Pears 957.00 7          374,374.00  8 57.00 11 

Lemons 912.00 8          394,199.00  7 59.00 9 

Prunes and Plums 627.00 9          258,043.00  10 93.80 6 

Cherries 610.00 10          569,180.00  6 120.90 4 

Tangerines 443.00 11          209,426.00  13 44.20 12 

Cranberries 346.00 12          340,706.00  9 38.50 13 

Avocados 269.00 13          221,840.00  12 66.30 8 

   
ERS Fruit and Tree Nut Yearbook 2009 

 
Pears are picked when they are mature but retain a high degree of firmness before 

ripening has initiated.  The fruit are climacteric, meaning that they have high respiration 
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rates during the ripening stage and continue to ripen after they are picked.  The fruit are 

then either placed into cold storage or treated with ethylene (i.e., “conditioned”) to 

promote and synchronize ripening off the tree. When the pears reach a desired 

firmness, color and sugar content they are shipped to the buyers.  As shown in Figure 

1-1, pears can move throughout the supply chain in a variety of ways, however it all 

starts with the grower.  Some grower/packers handle their own sales or they contract 

with a packer to pack and sell their pears.  Otherwise, grower/packers have the ability to 

sell product to wholesalers, retailers or directly to customers.  There are numerous 

channels or combinations in which pears can move through and within the chain.   

 

Figure 1-1. Fresh pear supply chain 

Pears are traditionally packaged in either wrapped or unwrapped volume tight-fill 

44 (4/5 standard box/case), 40 or 36 lb. or either in Euro-pack corrugated cardboard 

boxes for shipping to their various destinations.  While this method is relatively effective 
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for shipping fruit that are still rather firm, it falls short of succeeding in delivering and 

protecting softer fruit with lower firmness levels.  In the traditional method, pears are 

conditioned to begin the ripening process but do not always arrive ready-to-eat.  

Oftentimes the pears are still too firm for consumers and they require additional time to 

reach their desired ripeness.  The hammock pack system will allow the delivery of a 

ready-to-eat pear the day it arrives at the retailer.  It has the ability to not only command 

a price premium but also increase demand for fresh pears in the market. 

Alternatives 

Alternative technologies such as the hammock pack may be a viable substitute for 

shipping and securing fresh Bartlett pears.  As shown in Figure 1-2, the hammock pack 

container is a suspended tray package that consists of a clear rigid plastic clamshell 

container with a removable tray.  The tray suspends the fruit in individual pockets inside 

the clamshell.  This prevents the fruit from touching each other or the top and bottom of 

the clamshell and from moving within the container.  The entire clamshell and 

suspended tray secures the fruit to helps prevent bruising, abrasion and other types of 

damage to the fruit.   

The hammock package system is composed of polyethylene terephthalate, a 

recyclable thermoplastic polymer designated with resin code 1. Although this material is 

recyclable, the key ingredients terephthalic acid and ethylene glycol are derived from 

fossil fuels therefore sustainability may be of concern.  Nevertheless, this type of 

container will allow growers, packers and shippers to deliver a pear to the market that is 

less firm (i.e., more ripe) than pears shipped via traditional methods.  
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Figure 1-2. Bartlett pears in the hammock pack system 

The hammock pack system protects the pears from various forms of damage such 

as bruising and abrasion during handling, transporting and displaying of the product.  

The suspended tray is inserted into a clamshell which prevents the pears from coming 

into contact with one another or with any other surface that may damage or disfigure the 

pear by providing protection.  This protection is an important feature of the hammock 

pack system as ripen, fresh pears quickly lose their firmness as they mature. In current 

conditions, traditional bulk pears would be damaged when they are at a ready-to-eat 

firmness.  Additionally, various studies have demonstrated that firmness and ripeness 

are two of the most important attributes when selecting fresh pears.  If the firmness or 

ripeness of pears are insufficient or undesirable, consumers will not make a purchase.  

According to one study, the top three reasons consumers were dissatisfied with the 

current quality of pears, in ranking order starting with most dissatisfied, were that they 

were too hard, flavorless and not ripe enough (Daniels, 2011). 
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Purpose & Significance of Study 

We are interested in determining the sensory attributes of fresh Bartlett pears that 

consumers find most appealing with regard to appearance, aroma, acceptability, flavor 

and firmness.  Understanding which of these attributes contribute the most to consumer 

WTP will help participants in the for fresh Bartlett pear supply chain ship a higher quality 

product that may increase consumption and sales.  We are also interested in 

determining if the hammock pack delivery system provides a positive return on 

investment for growers, shippers, wholesalers and retailers. 

While there are many assumptions that can be made about this fresh pear 

handling, distribution, marketing and consumption, only a few tests were within the 

scope of this research.  The following research hypotheses were proposed with regard 

to the fresh pear supply chain in the United States.   

Research Hypotheses 

 Bartlett pears shipped in hammock packs are more protected than traditional bulk 

pears and consumers perceive the hammock pack fruit as being more protected 

and of higher quality in terms of taste, appearance and aroma. 

 Riper Bartlett pears in hammock packs have less damage than traditional pear 

packs with fruit of the same ripeness stage.  Consumers perceive riper pears to be 

higher quality and more desirable than less ripe pears. 

 Consumers are willing to pay premiums for pears that are perceived to be more 

protected and of higher quality in terms of taste, appearance and aroma. 

 Bartlett pears shipped in hammock packs yield positive returns for retailers. 

While our research hypotheses allow us to make certain assumptions, we must 

create testable objectives that either support or reject our theories. Given our research 

hypotheses, the goals of this study include the following four objectives: 
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Research Objectives 

1. Determine consumer’s preference for taste, appearance and aroma in fresh 

mature Bartlett pears. 

2. Determine consumer’s willingness to pay for fresh Bartlett pears in hammock 

packaged vs. traditionally shipped bulk containers. 

3. Determine how changes in panel participant’s sensory ratings of fresh Bartlett 

pears affect WTP. 

4. Compare WTP percent premiums from sensory panel trials with the percent 

change in costs observed at the retail level.
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CHAPTER 2 
LITERATURE REVIEW 

Biology & Taxonomy 

Pears are any type of tree species of the genus Pyrus, which includes 22 species, 

of which two are cultivated for their edible fruit: P. communis, the common or European 

pear, and P. pyrifolia, the Japanese or Asian pear (Challice & Westwood, 1973).  Pears 

are members of the family Rosaceae, subfamily Pomoideae, along with apples and 

quince.  Pears are indigenous to temperate and coastal regions of the Old World, 

including Western Europe, North Africa and throughout Asia.  According to Nikolai 

Vavilov, cultivated pears arose from three centers of diversity which include what is now 

China, Asia Minor and Central Asia (Vavilov, 1951).   

Pear trees are medium-sized, reaching a maximum height of 50 feet and 

oftentimes have a tall, narrow crown (USDA, 2012).  The leaves are alternately 

arranged measuring approximately 1 inch to 4.5 inches in length, depending on the 

variety.  Most pears are deciduous, meaning their leaves fall off seasonally, however 

some Asian pears are evergreen.  The flowers of pears are typically white, yellow or 

pink and have five petals.   

Most pear trees are cold-hardy and can withstand temperatures between -13° and 

-40° Fahrenheit during the winter.  Pear fruit typically mature early in the fall and 

European pears are unique in that they do not ripen fully on the tree unless exposed to 

cold temperatures. In commercial pear production, the fruit are typically harvested when 

physiologically mature, but prior to ripening initiation, and placed into refrigerated 

storage at 30°F to 31°F to uniformly initiate ripening. 
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Health Benefits 

There are many health benefits associated with consuming fresh fruits and 

vegetables such as fresh pears. A rich diet in fruits and vegetables can substantially 

reduce the risk of developing cardiovascular disease (Lichtenstein, et al., 2006).  Pears 

also provide certain nutrients essential to a healthy lifestyle.  The Agricultural Research 

Service (ARS), agency within the United States Department of Agriculture (USDA) 

provides nutrient information for a variety of foods.  Specifically found within the ARS’s 

National Nutrient Database are the nutrient values and weights for edible portions of 

raw fresh pears.  The nutritional values per ½ cup (70g.) servings are given below in 

Table 2-1.   

In a ½ cup (70 g.) serving of fresh raw pears there are a total 41 kcal of energy, 

10.82 g. of carbohydrates, with 0.08 g. of fat and 0.27 g. of protein.  Each ½ cup serving 

of fresh raw pears provides 5 µg. of folate (vitamin B9).  Pears contain 0.008 mg. of 

Thiamine, 0.018 mg. of Riboflavin, 0.11 mg. of Niacin and 0.02 mg. of Vitamin B6.  Pears 

contain 6 mg of calcium, 0.12 mg. of iron, 5 mg. of magnesium, 8 mg. of phosphorus, 83 

mg. of potassium and 0.07 mg of zinc (ARS, 2011).   

Most notably, pears are high in dietary fiber accounting for 8.8% (2.2 g.) of an 

individual’s reference daily intake (RDI) per serving (½ cup) for dietary fiber based on 

2,000 calories per day (ARS, 2011).  A single ½ serving size of fresh pears contains 

4.1% (2.9 mg.) of an individual’s RDI per 2,000 calories (ARS, 2011).  Research has 

also shown that consuming pears help reduce instances of certain cancers such as 

endometrial cancers, a condition that affects the lining of the uterus (Herber, Smith-

Warner, Genkinger, & Giovannucci, 2006).   
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Table 2-1. Nutritional values and weight for edible portions of raw fresh pears. 

Fresh Raw Pears 

Nutritional value per 1/2 cup (70g) 

  
 

  

Proximates Value per 1/2 Cup Units 

Energy 41 kcal 

Carbohydrates 10.82 g 

Sugars, Total 6.86 g 

Fiber, total dietary 2.2 g 

Fat 0.08 g 

Protein 0.27 g 

Vitamins     

Thiamine (vitamin B1) 0.008 mg 

Riboflavin (vitamin B2) 0.018 mg 

Niacin (vitamin B3) 0.11 mg 

Vitamin B6 0.02 mg 

Folate (vitamin B9) 5 µg 

Vitamin C 2.9 mg 

Minerals     

Calcium 6 mg 

Iron 0.12 mg 

Magnesium 5 mg 

Phosphorus 8 mg 

Potassium 83 mg 

Zinc 0.07 mg 

  USDA National Nutrient Database 

 
Harvest & Conditioning 

Pears are typically hand-picked from the trees.  The pears are then placed into 

orchard bins, which minimizes bruising and damage to the fruit.  The orchard bins are 

transported from the orchard to a packing house where the fruit may be placed directly 

into cold storage at 30°F to 31°F or packed first, then placed into cold storage in order 

to reduce the core temperature and initiate the ripening process.  This cooling and 

storage process for the pears takes a minimum of 3-5 weeks and is essential in 

ensuring proper ripening later.  When the fruit are packed, they are transferred from the 

orchard bins and transported to the sizing and grading lines by water in order to 
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minimize bruising and damage.  The water is chlorinated, acting as a disenfectant in 

killing any bacteria, and also includes various types of salts.  Salts are added to the 

water transport system because pears have nearly the same density as water, therefore 

they will sink.  When salts such as sodium lignin sulfonate, sodium silicate and sodium 

carbonate are added to the water mixture, they increase the water’s density and allow 

the fruit to float. 

Production 

Pears are cultivated across the globe with thousands of varieties known to exist.  

However of those cultivated, there are only a handful of desirable varieties produced 

and marketed worldwide.  Total worldwide pear production in 2009 was estimated to be 

approximately 24,758,495 short tons or 49.5 billion pounds of fruit (FAO, 2009).  The 

top 10 worldwide leaders in pear production, which comprise 85.1% of world production, 

for 2009 were 1) China, 2) United States, 3) Italy, 4) Argentina, 5) Republic of Korea 

(South), 6) Spain, 7) Turkey, 8) Japan, 9) South Africa and 10) India.   

In 2009, The United States produced 936,215 tons or 1.8 billion pounds of various 

pear varieties (FAO, 2009).  In the United States, there are three basic types of pears 

grown.  The three basic types are European, Asian and Oriental hybrids.  The European 

types include varieties such as Bartlett, Bosc and Anjou.  Asian pears, also known as 

“apple-pears” because of their similarity to apples in shape and texture, vary in size, 

color and shape.  Finally Oriental hybrid pears, which are hybrids of Europeans and 

Asian varieties, are the least common type of pear grown, and range in texture and 

shape.  The 10 most common varieties grown, in no particular order, in the United 

States: Green Anjou, Red Anjou, Bartlett, Red Bartlett, Bosc, Comice, Concorde, 

Forelle, Seckel, Starkrimson (PBNW, 2012).  
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Consumption 

As shown in Figure 2-1, total per capita pear consumption has declined from 7.1 

lbs. in 1976 to 5.6 lbs. in 2010.  While this decline is partly driven by a decrease in 

consumption of canned pears, consumption Per capita consumption of fresh pears in 

the United States has remained relatively stagnant from years 1976 to 2010, increasing 

only modestly at 3.5% (ERS, 2009).  Fresh pear consumption peaked at 3.5 lbs. per 

person annually in years 1987 and 1999 while per capita consumption in 2010 was 2.9 

lbs. annually.   

 
Figure 2-1. Total U.S. pear consumption per capita 1976-2010 

Contrarily, over the same time period, consumption of total fresh fruit in the United 

States has seen a rather sharp increase of 23.1% from 83.1 lbs. in 1976 to 102.3 lbs. in 

2010, as shown in Figure 2-2 (ERS, Fruit and tree nut per capita, 1976 to 2008, 2009). 

One of the most common varieties of pear consumed in the United States is the Bartlett 

with 39.9% of the total market for pears purchased in 2009 as shown in Figure 2-3. 

However, data suggests that Anjou pear trees are being planted at an increasingly 
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faster rate than any other variety because of an improved acceptance of the variety in 

the fresh pear market (Buckner, 2009).   

 
 
Figure 2-2. Total fresh fruit consumption per capita 1976-2010 

 

 

 

Figure 2-3. Popular pear varieties 2009 
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Packaging 

Packaging has become essential in protecting and maintaining quality in today’s 

food products.  As early humans left their nomadic lifestyles and became agrarian, they 

found themselves in need of storing food for longer periods of time as seasonal weather 

patterns affected their food supply.  Early storage containers were found naturally and 

consisted of gourds, shells and baskets (Risch, 2009).  Glass, pottery and paper 

packaging replaced these early forms of containers; however they have had a minimal 

effect on the quality and protection of the products they hold.  These containers 

changed very little until around the 1800’s (during the industrial revolution) with Nicholas 

Appert’s invention of a food preservation system at the request of Napoleon Bonaparte 

for his army.  Plastics were the next great innovation in food storage and preservation.  

While plastics such as styrene, vinyl chloride and nitrate were also discovered in the 

1800’s, they were not heavily utilized until after World War II where intense 

commercialization for food packaging resulted in convenience and consistency in 

between food products (Berger, 2002).  As a result, fresh fruits and vegetables in the 

market became more readily available and consistent in terms of overall quality.  Today, 

plastics are used in many different ways for shipping and storing fruits and vegetables.    

Little change occurred in the packaging of produce through the 20th century.  Most 

produce was shipped rather long distances in wooden crates. While these containers 

protected the stacked produce from crushing, they also resulted in bruising, abrasion 

and other types of damage to the product.  Corrugated cardboard lessens those latter 

types of damage; however postharvest losses in both product availability to consumers 

and revenue to both producers and retailers still occurs, decreasing the efficiency of the 

fresh pear supply chain.  According to Adel Kader, a postharvest physiologist from the 
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University of California-Davis, "About one third of all fruits and vegetables produced are 

never consumed by humans” (Kader, 2005).  Some of these losses are undoubtedly 

attributed to inappropriate postharvest practices and conditions from the time the 

product leaves the producer until it reaches the consumer.   

While losses in United States are smaller relative to those found in developing 

countries, they still contribute to a significant decrease in value for consumers and 

producers.  Much of these losses occur during postharvest handling, packaging and 

shipping of produce and produce products. One study found that throughout the 

movement of specialty crops in the supply chain both qualitative and quantitative losses 

in horticultural crops occur between the time of harvest and consumption (Prussia & 

Shewfelt , 1993). Increasingly, there has been great emphasis placed on better 

postharvest handling of produce and improvements in technology for shipping and 

transportation.  Examples of this include increasing sanitary conditions to prevent decay 

as well as human pathogens and improvements in air-ride suspensions on transit 

vehicles reduce damage from vibration bruising and abrasions.  However, one of the 

most important advances in delivering high quality, safe and great tasting produce to 

market may in fact come from packaging containers that isolate and protect the fruit to 

prevent contamination and allow riper, better tasting fruit to be successfully handled and 

marketed.   

The reasons for the lack of advancement and implementation for such packaging 

systems may not be because of engineering issues.  They may in fact be because of a 

lack of education of players throughout the supply chain, logistical complications, or 

most likely because of economic decisions.  According to Kader, “There are many 
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postharvest technologies that extend the marketable life of fruits and vegetables. 

However, some of these technologies do not have a positive return on investment (ROI) 

due to the large capital investments needed for their implementation and/or the 

increasing competition related to globalization of produce marketing.” (Kader, 2006).   

Consumers & Willingness to Pay 

The decision to purchase fresh fruits such as pears requires many considerations 

including sensory factors and consumers make their choices based on their own 

individual optimal quality characteristics.  They also make their decision to purchase 

based on the constaints of their individual wealth.  This is an important element in the 

movement of fresh fruit such as pears because it helps participants in the supply chain 

determine the value of their products.  Economists use the concept of “willingness to 

pay (WTP) to determine the maximum amount an individual would be willing to sacrifice, 

exchange or pay to receive a good. Several studies have also shown that optimal 

quality characteristics, defined by consumers, are associated with willingness to pay for 

premiums in fruit  (Jaeger & Harker, 2005) and (McCluskey, Mittelhammer, Marin, & 

Wright, 2007).   

Although it is understood that there is a strong association between quality and 

value or price, very little research has been conducted regarding consumers’ WTP for 

fresh pears.  Of the literature that does exist, one study involving consumers’ WTP for 

optimal quality in Anjou pears found that individuals discount between $0.07/lb to 

$0.17/lb ($0.15/kg to $0.37/kg) for a one-unit increase in pear firmness.  The same 

study also found that consumers’ would be willing to pay between $0.09/lb to $0.11/lb 

($0.20/kg to $0.24/kg) more for a one-unit increase in soluble solid concentration  

(Gallardo, Kupferman, & Colonna, 2011).  Another study found that on average, for 
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sweetness, juiciness and firmness, consumers were willing to pay $0.057, $0.037 cents 

and $0.085/lb. more, respectively, for pears with a one-unit increase in the liking rating 

(Zhang, Gallardo, McCluskey, & Kupferman, 2010).  A study using experimental 

auctions found that consumers were willing to pay a premium of $0.08/lb for a one-unit 

increase in soluble solids concentration (Combris, Pinto, Fragata, & Giraud-Heraud, 

2007).  The results of the study also showed that while food safety is also important to 

consumers, sensory attributes related to taste are the primary factor that drives 

purchasing behavior.    

While studies such as these have provided insight into consumers’ WTP for 

sensory attributes related to fresh pears, to our knowledge there has yet to be a study 

that measures the effect that a protective packaging system like the hammock pack has 

on consumer perceived sensory attributes and ultimately their association with WTP.  

Pears shipped in hammock packs may help deliver pears that consumers perceive as 

being of higher quality, better tasting and more protected. 
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CHAPTER 3 
METHODOLOGY 

There were four research objectives in this study.  Objective 1 of this study was to 

determine consumer preference for taste, appearance and aroma in fresh Bartlett pears 

of different ripeness stages in hammock packs versus those shipped in traditional bulk 

containers.  Objective 2 was to determine consumer WTP for fresh Bartlett pears in 

hammock packs vs. traditionally shipped bulk containers.  In order to accomplish these 

objectives a brief survey (Appendix A) was administered to a consumer sensory panel.  

Participants were asked to provide their subjective responses for quality attributes in 

order to understand consumer preferences in fresh Bartlett pears.  After providing their 

responses, the participants were then asked to state their WTP for each of the samples. 

Objective 3 was to determine how changes in a panel participant’s sensory ratings 

of fresh Bartlett pears affect WTP.  Objective 4 was to compare WTP percent premiums 

from the sensory panel with percent changes in costs based on assumptions for utilizing 

hammock packs.  To accomplish objective 4, volume estimates for loading fresh Bartlett 

pears on a 53’ refrigerated semi-tractor trailer with the maximum gross weight of 80,000 

pounds were calculated for the half-slotted carton, as well as the 36, 40, & 44 (4/5 

standard box/case) pound volume filled boxes.  The same was done for both a 2-layer 

corrugated Eurobox with 8 hammock pack containers in each box and a Eurobox with 

wrapped pears tightly packed.  Reusable plastic container, or RPC’s, were also 

considered in this study as supply chain participants are more frequently utilizing this 

technology for shipping produce.  In our analysis, 2-layer and 3-layer RPC 

configurations with 8 and 12 hammock packs, respectively, were also included in the 

volume estimates. For each trailer loaded with the maximum gross weight limit, it was 
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assumed that it carried only one type of each of the box configuration.  With these 

estimates, given any freight weight, the transportation and material costs per unit were 

calculated.  Other costs such as labor and overhead were provided by industry sources 

and used to determine which participant bears how much of the cost for utilizing 

hammock pack containers in the supply chain.  This information is also critical in 

determining the break-even unit price for fresh Bartlett pears in hammock packs.   

While this study focused primarily on the sensory trials and its results to obtain 

preferred quality characteristics, explanation of the shipping trials is also important in 

understanding the results of the data.  Therefore, the following sections will concentrate 

on three primary areas of our methodology: shipping trials, sensory panels and return 

on investment analysis. 

Shipping Trials 

Harvesting Specifics 

The shipping trials began after the late summer pear harvest (around August 15th, 

2011) from an orchard near Courtland, California.  The pears were picked by hand and 

they were transported to the packing house in orchard bins.  The pears were run 

through the packing line on the day of harvest and sorted for uniform size.  Size “80” 

pears were used for the shipping trial.  The “80” refers to the approximate number of 

pears that will fit inside a traditional 4/5 standard corrugated cardboard produce box.  

On average, size “80” pears are 3 inches in diameter at the widest point and have an 

average weight of 9.3 ounces.   

Conditioning & Storage Specifics 

The packed pears were then stored at 34°F for 8 weeks until they were ready for 

conditioning.  In conditioning, pears are brought to a state where they have just initiated 
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ripening.  The conditioning of pears is a natural process in a controlled environment, 

typically in a large room, in which temperature and humidity are regulated.  Ethylene 

gas is introduced into the environment and the pears begin to ripen, with changes that 

include reduction in chlorophyll (green color), flesh softening and the conversion of 

starch into sugar.  In the shipping trials, the conditioning allowed for the creation of the 

various treatments.  Each treatment resulted in differing firmness stages or levels of 

pear ripeness.  This allowed us to test consumer WTP for fresh Bartlett pears at 

different stages of ripeness.  The approximate firmness levels chosen in this trial were 

12, 8 and 6 lbs. and were achieved by conditioning the pears at 68°F for 24, 48 and 54 

hours respectively.  We refer to these firmness levels as Treatment 1(Firmness C), 

Treatment 2 (Firmness B) and Treatment 3 (Firmness A) for the 12, 8 and 6 lb. pears 

respectively.  As shown in Table 3-1, the actual average initial firmness levels for the 

12, 8 and 6 lb. pears, for hammock and bulk pears, were 11.6, 7.4 and 5.8 lbs. 

respectively.  These firmness levels refer to the amount of force (in lbs.) required to 

push a penetrometer plunger tip of specified size, typically 8 mm in diameter, into the 

pulp of the pear. On October 13th, 2011 the pears were taken to Bee Sweet Citrus Inc. 

in Fowler, California where they awaited to be transported across country to the East 

Point Kroger Distribution Center in Atlanta, Georgia.  The pears were stored at 32°F 

while at Bee Sweet Citrus Inc. for 7 days on standard size 48”x40” pallets.   

Transportation Specifics 

The pears arrived at the East Point Kroger Distribution Center on October 23rd, 

2011.  They arrived at the East Point Kroger Distribution Center after a 3 day cross 

country ride.  The palletized pears were shipped via tractor trailer with air-ride 

suspension and stored at the rear of the refrigerated trailer with a temperature range of 



 

32 

34-36°F.  The shipment was tracked by GPS satellites and the product was monitored 

for temperature, relative humidity and carbon dioxide levels.  Upon arriving at the 

distribution center in Atlanta on October 23rd, samples of the pears were scored to 

expose the flesh and the firmness measured with a penetrometer for a second time to 

determine their firmness levels once more.  As shown in Table 3-1, the average 

firmness levels for the hammock pears upon arrival at the distribution center (secondary 

firmness level) for the Firmness C, Firmness B and Firmness A pears were 5.3, 4.6 and 

4.8 respectively.  The average firmness levels for bulk pears at Firmness C, Firmness B 

and Firmness C were 6.8, 5.4 and 4.6 lbs. respectively 

Once the firmness levels were measured, the product was repackaged and 

shipped to a Kroger retail store in Waycross, Georgia on the morning of October 24th, 

2011.  The tractor trailer used to transport the pears to the retail store was similar to the 

air-ride tractor trailer previously used.  This step was crucial in simulating how fresh 

pears move through the supply chain from the distribution center to each individual retail 

location as it simulates additional handling within the supply chain.  Finally, the pears 

were transported from the Kroger retail store in Waycross, GA to the Sensory Analysis 

Lab at the University of Florida where they were stored overnight at 35°F awaiting the 

consumer sensory panel testing.  Upon arriving at the UF firmness levels were again 

measured.  Hammock pears at Firmness Levels C, B and A had mean firmness levels 

of 3.8, 4.1 and 3.7 respectively.  Bulk pears for Firmness Levels C, B and A had mean 

values of 5.2, 3.0 and 3.2 respectively. 
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Table 3-1.  Average pear firmness levels during shipping trial 

  

Initial 
Firmness Level 

Davis, CA 

Secondary 
Firmness Level 

Atlanta, GA 

Tertiary 
Firmness Level 
Gainesville, FL 

  All Pears Hammock Bulk Hammock  Bulk 

Treatment 1  (Firmness C) - 12 lbs. 11.6 5.3 6.8 3.8 5.2 

Treatment 2  (Firmness B) - 8 lbs. 7.5 4.6 5.4 4.1 3.0 

Treatment 3  (Firmness A) - 6 lbs. 5.8 4.8 4.6 3.7 3.2 

 
Consumer Sensory Panel 

On October 25th, 2011 the consumer sensory panel began with convenience 

sampling of participants. It was decided that Treatment 1, the pears in the 12 lb. 

firmness level or Firmness C, were not ripe enough (i.e. not ready-to-eat) and were not 

used in the sensory panel test.  Treatment 3, pears at the initial 6 lb. firmness level or 

Firmness A, was the first to be tested on day 1 of the panel.  In total, 99 panelists 

participated on day 1 of the consumer sensory panel test.  The questions asked were 

related to demographics, preferred sensory attributes and consumers’ willingness to 

pay.  The participants were compensated with a selection of either a discount coupon or 

soft drink of their choice.  The day 2 sensory panel concluded the study with treatment 2 

or Firmness B.  In treatment 2 hammock pack pears and bulk pears at the 8 lb. initial 

firmness level were chosen for this experiment.  In total, 88 panelists participated on 

day 2 of the consumer sensory panel test and the same questions were used as on day 

1. 

Experimental Design 

The 2-day consumer sensory panel test was conducted to identify preferred 

sensory quality characteristics and panel participant willingness to pay (WTP) for fresh 

Bartlett pears shipped in two packaging systems (hammock packs and bulk boxes).  

The consumer sensory panel test was conducted during October 25th, and October 26th, 



 

34 

2011 at the University of Florida’s Food Science & Human Nutrition Sensory Analysis 

Lab.  Three replicate boxes of pears at Firmness Levels A, B and C were shipped with 

the pears in either hammock packs or tight-filled boxes.  Firmness Levels A and B  were 

chosen to determine consumers’ preferred quality attributes for fresh Bartlett pears in a 

consumer panel.  Firmness C pears (12 lb. firmness level pears) were not tested 

because they were not ripe enough to be used in the sensory trials. 

Participation in the consumer panel required that participants be consumers of 

fresh pears.  Panelists were given a choice of a food coupon in the amount of $1.00 

redeemable at University of Florida food locations or soda as compensation for their 

participation.  Panelists were asked to compare and rate the sensory attributes for fresh 

Bartlett pears at the 6 (Firmness A) & 8 (Firmness B) lb. firmness levels on day 1 and 

day 2 respectively.  After answering demographic questions, participants were 

presented with three general paired comparisons using randomized blinding codes to 

identify the samples in the panel session.  This was done to isolate the effect of the 

packaging system on consumers’ WTP and preferred sensory attributes.  The three 

paired comparisons used included: 

Paired Comparison 1: Hammock Pack/Hammock Pears vs. Tray/Hammock Pears 

In the first paired comparison, pears in a 6-count hammock pack were placed in 

front of each panelist alongside a group of six pears removed from the hammock pack 

and placed on a serving tray.  The pears were identical; however the packaging 

differentiated the two samples.  We refer to this comparison as Hammock 

Pack/Hammock Pears vs. Tray/Hammock Pears.  Each sample was identified by a 

randomly generated blinding code known only by administers of the panel study and 

presented to each participant in alternating order.  The participants were then asked to 
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rate the two samples based on appearance only on a 9-point hedonic scale ranging 

from “Extremely Dislike” to “Extremely Like”.  This 9-point hedonic scale, as shown in 

Figure 3-1, is intended to direct the consumer sensory panel participant’s attention to 

his/her perceptions about the pears.  Afterwards, the participants are asked to state 

their preferred choice.  Next, the participants were then told that the current market 

price for bulk pears was $1.69/lb. and asked to state their WTP for each sample. 

 
 
Figure 3-1. Participant hedonic rating scale 

Paired Comparison 2: Hammock Pack/Hammock Pears vs. Tray/Bulk Pears 

The second paired comparison was similar to the first paired comparison.  Pears 

in a 6-count hammock pack were placed in front of each panelist alongside a group of 

six pears from a traditional bulk 36-pound volume tight-fill box.  These two samples of 

pears differed in how they were transported in the shipping trials.  It is important to note 

that the hammock pack pears were shipped in a hammock pack clamshell while the 

bulk pears were shipped in the tight-fill container.  We refer to this comparison as 

Hammock Pack/Hammock Pears vs. Tray/Bulk Pears.  As with the first paired 

comparison, each sample was identified by a randomly generated blinding code known 

only by administers of the panel study and presented to each participant in alternating 

order.  The participants were then asked to rate the two samples based on appearance 

only on the same 9-point hedonic scale ranging from “Extremely Dislike” to “Extremely 

Like” as used in Paired Comparison 1.  Likewise, as in Paired Comparison 1, panelists 
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were asked to state their preferred choice.  They were then told that the current market 

price for bulk pears is $1.69/pound and asked to state their WTP for each sample. 

Paired Comparison 3: Tray/Hammock Pears vs. Tray/Bulk Pears 

Paired comparison 3 removed the hammock pack from the experiment and placed 

two half-pears, with one from a hammock pack and the other from a bulk pack, cut in 

half and placed in sample cups on a serving tray.  We refer to this comparison as 

Tray/Hammock Pears vs. Tray/Bulks.  This was done to remove the effect of the 

package on consumers’ preferred attributes and WTP.  Participants were then asked to 

rate each individual sample on the same 9-point hedonic based on overall appearance 

and overall aroma only.  The participants were then asked to taste and rate each 

individual sample based on overall acceptability and overall flavor.  Similarly, 

participants were then asked to rate the firmness for each sample on a 5-point hedonic 

scale ranging from “Too Soft”, “Slightly Too Soft”, “Just About Right”, “Slightly Too Hard” 

to “Too Hard”.  Rating the pears a score of 3 for firmness indicated that the participants 

believe the firmness of the pear was “Just About Right”.  Finally participants were asked 

to state their WTP given the current market price of $1.69/pound for bulk pears. 

WTP Model Specification 

To determine how changes in WTP, occur as the rating of participant’s sensory 

attributes increase in fresh Bartlett pears, a full linear regression model was 

constructed. This model is based on the responses from both days of Paired 

Comparison 3: Tray/Hammock Pears vs. Tray/Bulk Pears of the sensory panel and do 

not include the appearance of a package to participants.  In Paired Comparison 3, all 

packaging was removed from the participant’s view to determine if the hammock pack 

itself had an effect on participant’s WTP as an intervening variable.  Treatment 3 pears 
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(6 lb. firmness level) were also categorized as a variable within the model to determine 

if the chosen objective firmness level acted as an intervening variable as well.   

     

                                                                 

                         

Where i=1,…, n denotes the ith individual; Appearance, Aroma, Acceptability, 

Flavor and Firmness are the individuals i’s ratings for the pears’ attributes.  The 

hammock pack and Treatment 3 pears were assigned a dummy variable in the model 

where 1=variable present and 0=variable absent.  The  ’s are the unknown parameters 

of the model to be estimated and    is the observed error.   

We estimate the model found in Equation 3-1 using a robust regression procedure 

with the SAS statistical package and determine if the coefficients are statistically 

significant.  The robust regression procedure was used due to a strong suspicion of 

heteroscedasticity and due to the presence of outliers.  We then test the dummy 

variables Treat3 and Package for overall significance by conducting a hypothesis test 

using an F-test and making a decision using the critical value approach.     

Profitability 

One of the purposes of this study was to determine the break-even price point for 

hammock pack technology and discover if there is potential to provide a positive return 

on investment for supply chain participants.  In order to conduct a break-even analysis 

for hammock pack pears we estimated FOB rates based on historical values.  We used 

$18.00 per 40 lb. of fruit net weight to estimate the market value.  This approximation for 

California Bartlett pears shipped throughout the growing season was confirmed by 

(3-1) 
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industry members and deemed valid for our estimates. We then prorated each 

packaging configuration according to the net weight in each case.  For example, the 

standard 4/5 box holds around 45 lbs. of fruit whereas the 3-layer RPC holds 

approximately 38 pounds of fruit.  Therefore the value of the fruit inside the 4/5 standard 

case and the 3-layer RPC is $20.25 and $17.01 respectively.   

We also needed to know how much hammock pack clamshell would cost pear 

grower/packers.  According to the manufacturer, the grower/packers can expect to pay 

$0.27 each.  Finally, we had to make assumptions about how labor or handling would 

affect costs.  Industry members stated that, on average, labor and handling costs would 

increase by $0.125 per clamshell.  Therefore, a 2-layer configuration would see 

increased labor and handling costs of $1.00 per case where as a 3-layer configuration 

would see increased labor and handling costs of $1.50 case.  By adding these real and 

assumed costs to the value of the fruit for each configuration, we can estimate the cost 

per case a retailer can expect to pay for hammock pack pears. 

We also need to approximate the maximum volume of product that could be 

hypothetically shipped on a 53’ refrigerated semi-trailer.  We used a hypothetical 

approximation based on the dimensional and weight constraints of the fruit boxes, the 

pallets and the internal area of the semi-trailer itself.  It should be noted that it is rare for 

a retailer to purchase entire semi-trailer loads of only pears, however this approach was 

necessary to determine the per pound and per unit transportation costs assuming a 

freight rate of $5,500.00 per load.  

Shipping carton configurations such as 2-layer RPC and Eurobox, 3-layer RPC 

and 4/5 standard case estimations were based on the maximum gross weight limit 
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(80,000 lbs.).  By subtracting semi-trailer weight (37,500 lbs.) we can determine the 

maximum gross product weight including packaging and pallets that can be shipped.  

From there we can then determine the costs for transportation, materials and labor on a 

per pound and even per unit basis.  We will then compare the per pound estimates to 

the differences of the stated WTP by participants of the sensory and the market price 

per pound for fresh Bartlett pears at the time of the sensory panel.  This will help us 

determine if hammock-pack pears have profitability potential in the fresh pear supply 

chain.     
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CHAPTER 4 
RESULTS 

The results of this study are divided into three main sections.  First the results of 

the sensory panel are presented including participant’s ratings, stated WTP based on 

appearance, preferred choice and demographic information.  The second section 

discusses the results of the WTP linear robust regression model when the pears were 

removed from the packages in order to determine how changes in sensory attributes of 

fresh Bartlett pears affect WTP.  The third and final section of this chapter analyzes 

estimates for return on investment (ROI), break-even price, and comments on the 

overall economic feasibility of hammock pack system in the fresh pear supply. 

Sensory Panel Results 

Paired Comparison 1: Hammock Pack/Hammock Pears vs. Tray/Hammock Pears 

The results for the first paired comparison of hammock pack, hammock pears vs. 

tray, hammock pears are given in Table 4-1 which provides descriptive statistics for day 

1 and day 2 participant’s responses based on appearance only.  A statistically 

significant higher mean of 6.43 was stated for hammock pears in the hammock pack as 

opposed to a mean of 4.86 for hammock pears presented on a serving tray despite the 

Firmness A pears being identical on day 1.  On day 2, participants gave a rating of 6.43 

for hammock pears in hammock packs while bulk pears received a rating of 4.67 for the 

Firmness B pears.  There were statistically significant differences in these stated mean 

values for both Days 1 and 2 (α=0.01).  These figures are based on a 9-point hedonic 

scale ranging from 1 equaling “Dislike Extremely” and 9 equaling “Like Extremely”.   

It is clear that although the pears were identical in every way except the packaging 

in which they were presented, participants rated the hammock pack pears presented in 



 

41 

the hammock pack significantly higher than the hammock pack pears removed from the 

packaging and presented as if they were a bulk pear.  This suggests that consumers 

may prefer the hammock pack design over that of a traditional loose bulk pear 

whenever the product is displayed and sold at various retail store locations.   

Table 4-1. Descriptive statistics of pear appearance ratings in paired comparison 1. 

  Day 1 - Firmness A.   Day 2– Firmness B 

  

Hammock 
Pack/ 
Hammock 
Pears 

Tray/   
Hammock 
Pears   

Hammock 
Pack/ 
Hammock 
Pears 

Tray/Hammock 
Pears 

Mean 6.43*** 4.86*** 
 

6.43*** 4.67*** 

Standard Error 0.12 0.17 
 

0.16 0.19 

Median 7.00 5.00 
 

7.00 4.50 

Mode 7.00 4.00 
 

7.00 4.00 

Std. Deviation 1.20 1.65 
 

1.49 1.77 

Variance 1.43 2.71   2.23 3.12 

Note: (*, **, ***) represent statistical significance at the 10%, 5% and 1% levels, respectively. 

 
Figures 4-1 & 4-2 show participants’ preferred choice for Hammock 

Pack/Hammock Pears vs. Tray/Hammock Pears on day 1 and day 2.  On day 1, 86% 

preferred Hammock Pack/Hammock Pears while 14% prefer Tray/Hammock Pears. 

Similarly, 90% preferred Hammock Pack/Hammock Pears on day 2.  Given the 

statistically significant difference between both samples, the preferred choice between 

the two should not be surprising.  Participants rated the pears presented in the 

hammock pack system higher than those simply placed on a tray, therefore it is only 

natural they would prefer them as well.  Again, we are comparing the exact same pears 

presented in two different packaging formats.  In spite of this, the participants 

overwhelmingly preferred the pears in the hammock pack system over those presented 

on a serving tray. 
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Figure 4-1. Day 1 Preferences Hammock Pack/Hammock Pears vs. Tray/ Hammock 
Pear. 

 

 

 

Figure 4-2. Day 2 Preferences Hammock Pack, Hammock Pear vs. Tray, Hammock 
Pear. 

86% 

14% 

Day 1 
Participant Product Preferences 

Hammock Pack, Hammock Pears Tray, Hammock Pears

90% 

10% 

Day 2 
Participant Product Preferences 

Hammock Pack, Hammock Pears Tray, Hammock Pears
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The mean WTP for appearance in the first paired comparison for Hammock Pack/ 

Hammock Pears vs. Tray/Hammock Pears was $1.77 and $1.46 respectively on day 1.  

Hammock Pack/ Hammock Pears and Tray/Hammock Pears had mean values of 

$1.66/lb. and $1.22/lb. respectively for day 2 as shown in Table 4-2.  A two sample t-

test assuming equal variance was conducted to determine if the difference was 

statistically significant.  Day 1 results showed a statistically significant difference 

between hammock pears in the hammock pack verses hammock pears removed from 

the hammock pack at α=0.01.  Again, this was to be expected as participants rated 

pears in the hammock pack higher than those simply placed loose on a tray as they 

would currently appear in a retail location.  While a statistically significant difference 

doesn’t necessarily imply meaningfulness or importance, it does provide an answer 

about whether these results could have happened by chance.  In this case, participants 

express an interest in paying a price premium above the market price Firmness A level 

pears on day 1, therefore it is unlikely that this is coincidence and this may have 

implications for actual sales.  In both treatments participants discounted the amount 

they were WTP for bulk pears based simply on the appearance of the pears on trays. 

Table 4-2. WTP ($/lb.) for appearance hammock pack/hammock pears vs. 
tray/hammock pears 

  Day 1 – Firmness A   Day 2 – Firmness B 

  

Hammock 
Pack/ 
Hammock 
Pears 

Tray/Hammock 
Pears   

Hammock 
Pack/ 
Hammock 
Pears 

Tray/Hammock 
Pears 

Mean $1.77*** $1.46*** 
 

$1.66*** $1.22*** 

Standard Error 0.08 0.08 
 

0.07 0.05 

Median 1.69 1.40 
 

1.67 1.22 

Mode 1.69 1.69 
 

1.69 1.00 

Std. Deviation 0.83 0.76 
 

0.66 0.47 

Variance 0.69 0.58   0.43 0.22 

Note: (*,**,***) represent statistical significance at the 10%,5% and 1% levels, respectively. 
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Paired Comparison 2: Hammock Pack/Hammock Pears vs. Tray/Bulk Pears 

The results for the second paired comparison of Hammock Pack/Hammock Pears 

vs. Tray/Bulk Pears are given in Table 4-3 which provide descriptive statistic for day 1 

and day 2 participant’s responses based on appearance only.  Similar to the results in 

Paired Comparison 1, participants rated the Hammock Pack/Hammock Pears higher 

than the Tray/Bulk Pears on days 1 and 2.  It is interesting to note that the Tray/Bulk 

Pears in Paired Comparison 2 scored approximately 1 scale point lower than the 

Tray/Hammock Pears from Paired Comparison 1.  This suggests that the participants 

recognize a difference in quality, in terms of overall appearance, between these two 

samples.  The Hammock Pack/Hammock Pears scored nearly the same in both Paired 

Comparison 1 and Paired Comparison 2.  This should be expected since the Hammock 

Pack/Hammock Pears samples were identical in both comparisons.  On day 1, a mean 

of 6.39 was stated for Hammock Pack/Hammock Pears as opposed to a mean of 3.85 

for Tray/Bulk Pears.  Day 2 mean results were 6.52 and 3.65 for Hammock 

Pack/Hammock Pears and Tray/Bulk Pears respectively.  The differences in the mean 

responses for each sample were statistically significant at α= 0.01for days 1 and 2.   

Table 4-3. Appearance descriptive statistics paired comparison 2 pears. 

  Day 1 – Firmness A   Day 2 – Firmness B 

  

Hammock 
Pack/ 
Hammock 
Pear 

Tray/Bulk 
Pear   

Hammock 
Pack/ 
Hammock 
Pear Tray/Bulk Pear 

Mean 6.39*** 3.85*** 
 

6.52*** 3.65*** 

Standard Error 0.13 0.19 
 

0.15 0.17 

Median 7.00 4.00 
 

7.00 3.50 

Mode 7.00 2.00 
 

7.00 4.00 

Std Deviation 1.26 1.89 
 

1.42 1.57 

Variance 1.59 3.58   2.02 2.46 

Note: (*,**,***) represent statistical significance at the 10%,5% and 1% levels, 
respectively. 
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Figures 4-3 & 4-4 show participants’ product preferences for Hammock Pack/ 

Hammock Pears vs. Tray/Hammock Pears on day 1 and day 2 respectively.  On Day 1 

94% preferred Hammock Pack/Hammock Pears while 6% preferred Tray/Bulk Pears: 

95% preferred Hammock Pack/Hammock Pears and 5% preferred Tray/Bulk Pears on 

Day 2. 

 

 

Figure 4-3. Day 1 preferred choice hammock pack, hammock pears vs. tray, bulk pears 

 

 
Figure 4-4. Day 2 preferred choice hammock pack/hammock pears vs. tray/bulk pears 
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The mean WTP based on appearance only in the second paired comparison for 

Hammock Pack/Hammock Pears and Tray/Bulk Pears was $1.77 and $1.13 

respectively on Day 1.  Hammock Pack/Hammock Pears and Tray/Bulk Pears had 

mean values of $1.65 and $1.01 respectively for Day 2 as shown in Table 4-4.  There 

was a statistically significant difference between the Hammock Pack/Hammock Pears 

and the Tray/Bulk Pears on days 1 and 2 at α=0.01. 

Table 4-4. WTP for package appearance hammock pack/hammock pears vs. tray/bulk 
pears 

  Day 1 - Treatment 3 - 6 lbs.   Day 2 - Treatment 2 - 8 lbs. 

  
Hammock Pack/ 
Hammock Pears 

Tray/Bulk 
Pears   

Hammock Pack/ 
Hammock Pears 

Tray/Bulk 
Pears 

Mean $1.77*** $1.13*** 
 

$1.65*** $1.01*** 

Standard Error 0.09 0.07 
 

0.07 0.06 

Median $1.69 $1.00 
 

$1.67 $1.00 

Mode $1.69 $1.00 
 

$1.69 $1.69 

Standard Deviation 0.85 0.69 
 

0.66 0.59 

Variance 0.72 0.47   0.43 0.35 

Note: (*,**,***) represent statistical significance at the 10%,5% and 1% levels, respectively. 

 
Paired Comparison 3: Tray/Hammock Pears vs. Tray/Bulk Pears 

The histogram results for the third paired comparison of Tray/Hammock Pears vs. 

Tray/Bulk Pears are given in Figures 4-5 & 4-6 while mean responses are provided in 

Table 4-5.  Day 1 participant’s responses were based on overall appearance, overall 

aroma, overall, acceptability and overall flavor.  As shown in Table 4-5, on day 1 the 

Tray/Hammock Pears had means of 6.90, 7.03, 6.72 and 6.65 for Overall Appearance, 

Overall Aroma, Overall Acceptability and Overall Flavor while Tray/Bulk Pears had 

means of 6.04, 6.65, 6.54 & 6.68 in the same respective categories. There was a 

statistically significant difference between the means of both samples of pears in 

regards to Overall Appearance at α=0.01 levels.   Overall Aroma had a statistically 
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significant difference between the means of the samples at α=0.05.  Statistically 

significant differences between the samples for Overall Appearance and Overall Aroma 

may suggest that the hammock package system is effective at delivering better looking, 

more aromatic fruit. 

Table 4-5. Day 1 paired comparison 3 mean responses. 

Day 1 Paired Comparison 3 Mean Responses 

  Tray/Hammock Pears Tray/Bulk  Pears 

Overall Appearance 6.90*** 6.04*** 

Overall Aroma 7.03** 6.65** 

Overall Acceptability 6.72 6.54 

Overall Flavor 6.65 6.68 

Note: (*,**,***) represent statistical significance at the 10%,5% and 1% levels, respectively 

 

 

 

Figure 4-5. Day 1 Hammock Pack Pears Response Attributes 
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While there were no statistically significant differences in the means of Overall 

Acceptability and Overall Flavor, the distributions of the responses of these categories 

were more normally distributed with less variation in the responses in the 

Tray/Hammock Pears than the Tray/Bulk Pears.  Less variation in the sensory 

attributes, despite the absence of the hammock packaging, suggests that the hammock 

pack system produces less variability in the quality of the fruit.  This implies that the 

hammock pack system can deliver a more consistent product throughout the supply 

chain, potentially leading to greater consumer satisfaction as well as increased and 

repeat sales.  

 

 

Figure 4-6. Day 1 Bulk Pears Response Attributes 

The results of the panelist’s responses to pear firmness for the Tray/Hammock 
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were shipped at the same 6 lb. firmness level.  Means of 2.58 and 2.65 were found for 

Tray/Hammock Pears and Tray/Bulk Pears, respectively, however on Day 1, there were 

no statistical differences between the participants’ ratings of the two samples.  On Day 

1, as shown in Figure 4-8, 50% of the participants stated that the Tray, Hammock Pears 

were rated a 3 or “Just About Right” where a rating of 1 represents pears that are “Too 

Soft” while a rating of 5 represents pears that are “Too Hard”.  Of the 99 participants on 

Day 1, 13%, 27% 9% and 1% stated the Tray, Hammock Pears were “Too Soft”, 

“Slightly Too Soft”, “Slightly Too Hard” and “Too Hard” respectively.  As shown in Figure 

4-10, 53% of the Tray, Bulk Pears were rated as “Just About Right” while 10%, 26%, 

and 11% were rated as “Too Soft”, “Slightly Too Soft” and “Slightly Too Hard” 

respectively. There was no statistical difference in the ratings provided by the 

participants based on the firmness of both samples of pears.  This should be expected, 

because there was no reason to expect the firmness to differ between the packs.  

However, the hammock pack results in a better looking ripe (soft) pear.  



 

50 

 

Figure 4-7. Day 1 firmness responses 

 

 

Figure 4-8. Day 1 firmness hammock pears 
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Figure 4-9. Day 1 firmness bulk pears 

The descriptive statistics results for Day 1 WTP for preferred quality attributes are 

given in Table 4-6.  There was no statistically significant difference in mean WTP for 

preferred quality attributes between the Tray/Hammock Pears and the Tray/Bulk Pears.  

The mean WTP for both samples was $1.50/lb., although there was slightly more 

variability in the participants responses for bulk pears.  The similarity in these mean 

WTP responses was to be expected because the hammock pack system was removed 

from the participants view as to not intentionally influence their WTP.  At the time of the 

sensory trials, participants were told the current market price for pears was $1.69/lb.  

This was the current market price/lb. for fresh Bartlett pears at the retail level during the 

week of October 23rd, 2011 in Gainesville, Florida.  Interestingly, not only did the 

panelists state identical mean values for both hammock pears and bulk pears, they also 

discounted both samples relative to the $1.69/lb. market price that was prevalent at the 

time.  This is not an issue in WTP studies because there are many uncontrollable 

factors that may influence a respondents purchasing decision such as timing and 

purchase history.  For example, if a respondent has just purchase fresh pears at a 
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grocery store, they may be likely to state a lower WTP.  However, this does suggest that 

consumers may place price premiums on ready-to-eat fresh pears that are prepackaged 

for sale.  Further in-store testing of this observation at various price points will be 

required in order to confirm this statement. 

Table 4-6. Day 1 WTP for sensory attributes 

Day 1  Willingness to pay descriptive statistics 

 
Tray/Hammock Pears 

 
Tray/Bulk   Pears 

Mean $1.50 
 

$1.50 

Standard Error 0.054 
 

0.058 

Median $1.50 
 

$1.59 

Mode $1.69 
 

$1.69 

Std. Deviation 0.540 
 

0.576 

Variance 0.291 
 

0.332 

 
Histograms for day 2 hammock pack and bulk pear participant responses are 

given in Figures 4-10 & 4-11 while mean responses are provided in Table 4-7.  

Participants liked the hammock pack pears; however bulk pears were rated higher for 

Overall Appearance, Overall Acceptability and Overall Flavor.  The mean responses for 

hammock packs in the categories of Overall Appearance, Overall Aroma, Overall 

Acceptability and Overall Flavor were 6.02, 6.93, 6.65 & 6.35 and for bulk were 6.67, 

6.88, 6.81 & 6.62.  However, only Overall Appearance showed statistically significant 

difference between the mean responses for hammock pears and bulk pears.  Overall 

Aroma, Overall Acceptability and Overall Flavor were not statistically significant at any 

alpha in Firmness Level B.  In the case of Overall Appearance, it is unknown why the 

participants prefer the bulk pears over the hammock pears.  Perhaps the hammock 

pack system is not appropriate for use in firmness levels at or above the 8 lb. firmness 

level.  Some of the bulk pears at Firmness Level B showed serious signs of bruising and 
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were discarded.  This may have had an effect on the responses and thus skewed the 

results.  This may have been why the bulk pears appeared better since so many were 

discarded. 

More research into which firmness level would be most appropriate however it 

may in fact suggest that, at the 8 lb. firmness level, consumers cannot identify any 

distinguishable characteristic that entices them to rate hammock pears higher than bulk 

pears and thus ultimately pay a price premium.  The main assumption behind that 

statement is that higher responses to sensory attributes lead to higher WTP by 

participants, which may represent premiums paid by consumers at the retail level. 

Table 4-7. Day 2 paired comparison mean responses 

Day 2 Paired Comparison 3 Mean Responses 

  Tray/Hammock Pears Tray/Bulk Pears 

Overall Appearance 6.02*** 6.67*** 

Overall Aroma 6.93 6.88 

Overall Acceptability 6.65 6.81 

Overall Flavor 6.35 6.62 

Note: (*,**,***) represent statistical significance at the 10%,5% and 1% levels, respectively 
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Figure 4-10. Day 2 hammock pears response attributes 

 

 

 

Figure 4-11. Day 2 bulk pears response attributes 
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On Day 2, respondents tended to prefer the firmness of the Tray/Bulk Pears to that 

of Tray/Hammock Pears. As shown in Figure 4-12, 56 of the 88 respondents stated the 

firmness of the Tray/Bulk Pears was “Just About Right”.  Figure 4-14 shows that 64% of 

the participants felt that the firmness of 8 lb. Tray/Bulk Pears were “Just About Right”.  

This is in contrast to 42 of the 88 respondents who stated that the firmness of 

Tray/Hammock Pears were “Just About Right”, or approximately 48% of the sample 

survey as shown in Figure 4-13.  The mean firmness values for Tray/Hammock Pears 

and Tray/Bulk Pears on a 5-point hedonic scale were 2.47 and 2.80 respectively and 

there was a statistically significant difference between these values (α=0.05).  Again, as 

with the other sensory ratings at the 8 lb. level, the firmness of the pears was perhaps 

too great and participants responded less favorably to the hammock pears as opposed 

to the bulk pears.  Perhaps the hammock pack system provides too much protection or 

inhibits further desirable ripening of the fruit at higher firmness levels, rendering it 

unnecessary. 

 

 

Figure 4-12. Day 2 firmness responses 
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Figure 4-13. Day 2 firmness hammock pears 

 

 

Figure 4-14. Day 2 firmness bulk pears 

The descriptive statistics results for day 2 WTP for preferred quality attributes are 

given in Table 4-8.  There was a difference in mean WTP for preferred quality attributes 

of the Tray/Hammock Pears and Tray/Bulk Pears of $0.09/lb. in favor of bulk; however 

there was no statistical difference between the two samples.  The mean WTP for 

Tray/Hammock Pears was $1.44/lb. while participants stated a mean of $1.53/lb. for 
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Tray/Bulk Pears.  As before, at the time of the sensory testing, the participants were told 

that the current market price for pears was $1.69/lb. 

Table 4-8. Day 2 WTP for Sensory Attributes 

Day 2  Willingness to Pay Descriptive Statistics 

  Tray/Hammock Pears   Tray/Bulk Pears 

Mean $1.44  
 

$1.53  

Standard Error 0.065 
 

0.071 

Median $1.50  
 

$1.53  

Mode $1.69  
 

$1.69  

Std. Deviation 0.610 
 

0.662 

Variance 0.372   0.438 

 
Demographics 

On day 1 of the sensory tests, 99 individuals participated in the panel session 

while there were 88 participants on day 2.  On day 1, 59% of the respondents were 

female while 41% were male whereas on day 2 there was a similar distribution with of 

61% of the participants being female and 39% male.  Most participants were between 

the ages of 18-29 on both days 1 and 2 representing the population of individuals at the 

University of Florida including students, faculty and staff.  That age group represented 

87% of participants on day 1 and 86% participants on day 2.  This should be expected 

because most of the respondents were students at the University of Florida.  The results 

for age and gender on day 1 and day 2 are very similar and are presented in Table 4-9 

and Table 4-10 respectively. 

Table 4-9. Day 1 age & gender 

Day 1 

Age Under 18 18-29 30-44 45-65 Over 65 Total 

Male  1 32 6 1 1 41 

Female 2 54 2 0 0 58 

TOTAL 3 86 8 1 1 99 
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Table 4-10. Day 2 age & gender 

Day 2 

Age Under 18 18-29 30-44 45-65 Over 65 Total 

Male  2 25 3 3 1 34 

Female 0 51 1 2 0 54 

TOTAL 2 76 4 5 1 88 

 

 It is important to note that while the results of this study can be interpreted as 

being representative of the population at the University of Florida, they should not be 

considered representative of the population as a whole.  Most respondents were female 

between the ages of 18-29 with few respondents over the age of 30.  Therefore bias, 

because of the sample error, can result in accurate inferences made about the 

population as a whole. 

WTP Model Estimation Results 

A linear regression model was estimated using the robust regression procedure 

with the SAS statistical package.  The estimates of the parameters for the model 

specification are reported in Table 4-11.  The coefficients for Overall Appearance, 

Overall Aroma, Overall Acceptability, Overall Flavor, Overall Firmness, Treat3 and 

Package were 0.0151, 0.007, 0.0675, 0.0746, 0.0487, 0.0208 and -0.0043 respectively.  

The coefficients show the change in WTP, as measured in $/lb., for each respective 

variable as the participants’ ratings increased by one rank in the hedonic scale.  For 

example, based on the results from the model, if a respondent’s rating for Overall Flavor 

increases from 6 (Like Slightly) to 7 (Like Moderately), WTP will increase $0.0746/ lb.    

Likewise, if a respondent’s rating Overall Acceptability increases from 4 (Dislike Slightly) 

to 5 (Neither Like or Dislike), on average their WTP will increase by $0.0675/lb. In the 

model the coefficients of the sensory attributes for Acceptability, Flavor and Firmness 
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were statistically significant at α=0.05.  Appearance and Aroma, while positive in their 

coefficients, were not statistically significant at α=0.05.   

Using Treatment 3 (6 lb. firmness level) as a dummy variable yielded a positive 

coefficient and effect on WTP; however it was also not statistically significant in the 

model as an intervening variable.  Using Package as a dummy variable yielded a 

negative effect on WTP although it was not statistically significant and yielded a p-value 

of 0.90 in the full model.  This should be expected in this instance because participants 

were not presented a hammock in Paired Comparison 3.  Further testing was necessary 

to determine overall significance of the dummy variable coefficients for Treat3 and 

Package.  Therefore the following hypothesis was constructed: 

           

           

To test whether the parameters for Treat3 and Package are not equal to zero 

simultaneously, the following F-test was conducted such that the F-statistic: 

  
(          ) 

       (   )⁄
 

Where      is the sum of the squared residuals for the restricted model (the removal of 

Treat3 and Package variables),       is the sum of the squared residuals for the 

unrestricted model (the full WTP linear regression model), q is the number of restrictions 

(2), n is the number of observations (374), k is the number of independent variables in 

the unrestricted model (7).  Computing the F-statistic and using the critical value 

approach, the null hypothesis that the coefficients for Treat3 and Package are 

simultaneously equal to zero was not rejected. 

(4-1) 



 

60 

Table 4-11. WTP linear regression model for sensory attributes 

  WTP Linear Regression Model 

Variable Parameter p-value 

Intercept 0.2385* 0.0334 

Appearance 0.0151 0.2282 

Aroma 0.007 0.6458 

Acceptability 0.0675* 0.0026 

Flavor 0.0746* 0.0001 

Firmness 0.0487* 0.0473 

Treatment 0.0208 0.5489 

Package -0.0043 0.9012 

R-Square 0.1972 

Note: * Represents statistical significance at the 5% level. 
 

It was also necessary to determine if the conditional variance of WTP, given our 

sensory variables, changes with time.  In other words, we must determine if 

heteroscedasticity was present in the model.   A White test was run to determine if 

heteroscedasticity was present in the model, however results indicated no presence. 

The WTP Linear Regression Model yielded a coefficient of determination of 

0.1972 as shown in Table 4-11. Therefore 19.72% of the variation in WTP can be 

explained by the variation in the participants’ sensory responses.  The “goodness of fit” 

in this model may appear rather low; however a low coefficient of determination for 

cross-sectional data is quite common. Nevertheless, the model provides insight into 

which sensory characteristics contribute to consumer WTP and whether the Package 

and Treat3 variables act as intervening variables.  Ultimately, based on the sensory 

attributes of the pears themselves and removing the hammock pack, overall 

acceptability, overall flavor and overall firmness are statistically significant at increasing 

WTP as participants increase their ratings in fresh Bartlett pears. 
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Profitability: Hypothetical Scenarios 

As stated in Chapter 3 Methodology, we wanted to compare WTP percent 

premiums with the percent changes in costs from utilizing hammock packs versus bulk 

shipping in the fresh pear supply chain.  Therefore, we created hypothetical scenarios 

based on assumptions related to costs and estimates provided by industry members to 

determine annual costs for four packaging configurations. The four packaging 

configurations were the bulk pack 4/5 standard box/case, the hammock pack 3-layer 

RPC, the hammock pack 2-layer RPC and the hammock pack 2-layer Eurobox.  We 

then compared the rate of change for the estimated annual costs for each hammock 

pack configuration, using annual costs for the 4/5 standard box/case as a base.  This 

percentage indicates how much retailers can anticipate costs to change when 

purchasing hammock pack pears. 

The results of the sensory panel showed that participants were WTP $1.77/lb. for 

fresh Bartlett pears in the hammock pack system at the 6 lb. firmness level.  This is a 

premium of 4.7% ($0.08/lb.) above the market price of $1.69/lb. at the time of the panel 

study.  However, when compared to the exact same pears removed from any 

packaging, participants were WTP a premium of 21.2% for 6lb. pears and 36.1% for 8 

lb. pears.  Participants did not express an interest in paying a premium above the 

market benchmark for the 8 lb. firmness level pears in the hammock pack system, 

despite the larger difference in WTP between the samples at the 8 lb. firmness level .  

However, there were statistically significant differences in their stated WTP in favor of 

the hammock pack versus pears simply placed on a tray at both firmness levels.   

When comparing WTP premiums for between Hammock Pack/Hammock Pears 

vs. Tray/Bulk Pears when see even larger differences in WTP between each paired 
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sample.  Again, at the 6lb. firmness level, consumers were WTP a premium of 4.7% 

(1.77/lb.) above the market benchmark price.  At the 8 lb. firmness level, participants 

were not WTP a premium above the market benchmark price.  When comparing 

Hammock Pack/Hammock Pears vs. Tray/Bulk Pears that is, when the samples were 

otherwise identical except packaging, participants were WTP a premium of 56.6% and 

63.4% for pears at the 6 lb. and 8 lb. firmness level respectively.  This suggests that 

consumers may find value in a delivery system such as the hammock pack although it 

may not be appropriate for each firmness level. 

The results from the sensory panel show that consumers prefer hammock pack 

pears over bulk pears.  However, at the 6 lb. firmness level, participants said they were 

WTP more than the market benchmark price but not at the 8 lb. firmness level.  

Comparing WTP at the 6 lb. firmness level between hammock pears in a hammock 

pack and bulk pears placed on a tray provided the most conservative estimate for a 

potential premium retailers could charge for fresh Bartlett hammock pack pears.  This is 

the most realistic comparison because most pears are commonly purchased loose on a 

per pound basis and the hammock pack pears are a differentiated product intended to 

be displayed in the clamshell.  Therefore, in our hypothetical scenarios, we will assume 

a retailer can charge their customers a premium of 56.6% for hammock pack pears.  

Assuming that the increase in total annual costs, as a percent, for any of our given 

packing configurations is less than this premium, retailers can expect a positive return.   

To calculate product and transportation costs for utilizing hammock packs within 

the supply chain, estimates for volume were needed.  Estimates were determined 

based on the size 90 Bartlett pear with an average weight of 0.53 pounds/pear.  Size 90 
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fresh Bartlett pears from California are one of two sizes considered to be peak size, the 

other being size 80.  The following three packing configurations were compared:  1) 4/5 

Standard Box 2) 3-layer RPC 3) 2-layer RPC 4) 2-layer Eurobox.  Starting with a 

maximum gross weight of 80,000 lbs. and subtracting truck and packaging/container 

weight (for each configuration) will determine the net weight of fruit.  The volume 

estimates and transportation costs on a per pound and per pear basis are provided in 

Table 4-12.  The 4/5 standard box allows for the most product to be transported at 

39,096 lbs. followed by the 2-layer Eurobox, 3-layer RPC-layer and finally the 2-layer 

RPC.  The 4/5 standard box again has the least packaging/container weight, followed 

by the 2-layer Eurobox, the 3-layer RPC and finally the 2-layer RPC.  This should not be 

surprising since corrugated cardboard weighs less than plastic.  The 2-layer 

configuration has more packaging/container weight because more RPC’s of a 2-layer 

configuration are required to fill a 53’ refrigerated semi-trailer.   

When comparing transportation costs for the four packaging configurations, the 

results are very similar showing only marginal differences in per pound costs.  

Assuming transportation costs of $5,500.00 per load, transportation costs for the 4/5 

standard box, 3-layer RPC, 2-layer RPC and 2-layer Eurobox were $0.14, $0.15, $0.16 

and $0.15 per pound respectively.  Most of the differences in transportation costs per 

pound of fruit are because of the increased weight of packaging.  As packaging weight 

increases, net fruit weight per trailer decreases and transportation costs per pound and 

per pear increase.  However; in the end, it is not as simple as saying this scenario is the 

cheapest.  Retailers must consider many effects and consequences when determining 

which packaging configuration is most advantageous in regards to transportation. 
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Table 4-12. Volume estimates and transportation cost comparison 

Pear Count Size 90 
4/5 Standard 

Box 

Hammock 
RPC 3-
Layer 

Hammock  
RPC 2-Layer 

Hammock  
Euro 2-Layer 

Truck weight (empty) 37,500 37,500 37,500 37,500 
Pallet weight 45 45 45 45 
# Pallets/trailer 18 27 26 24 
# Boxes/pallet layer 7 5 5 5 
# Layers/pallet 7 7 10 12 
# Boxes/pallet 49 35 50 60 
# Boxes/trailer 869 950 1,325 1,447  
# Pounds/box (net) 45 38 25 25 
# Pounds/Box (gross) 48 43 31 29 
# Pounds/Pallet (net) 2,205  1,323 1,260 1,512  
# Pounds/Pallet (gross) 2,352  1,521 1,559 1,717  
# Pounds/Trailer (net) 39,096  35,903 33,385 36,470  
# Pounds/Trailer (packaging) 3,404  6,597 9,115 6,030  
# Pounds/Trailer (gross) w/ pallet 
weight 42,500  42,500  42,500  42,500  
# Pears/box 90 72 48 48 
# Pears/pallet 4,410  2,520  2,400  2,880  
# Pears/trailer 78,192  68,386  63,591  69,466  
TOTAL GROSS VEHICLE WEIGHT 80,000  80,000  80,000  80,000  
Transportation cost/lb. for pears  $0.14 $0.15 $0.16 $0.15 
Transportation cost/pear for pears  $0.07 $0.08 $0.09 $0.08 

 
In order to estimate how costs change when utilizing hammock packs, certain 

assumptions must be made since there is no precedence for this technology in the fresh 

pear distribution channel.  This primarily includes changes in labor and packaging 

materials. Fruit cost were based on a 4/5 standard box (44 lbs.) of fruit at $20.25 or 

$0.45/lb.  The cost of the hammock pack, according the manufacturer, was $0.27 per 

clamshell.  Therefore, a 3-layer RPC would contain 12 hammock packs and likewise a 

2-layer RPC or Eurobox would contain 8 hammock packs.  As shown in Table 4-13, 

total cost per pound for fresh Bartlett pears is cheapest for the standard 4/5 at $0.50/lb. 

followed by the 3-layer RPC at $0.62/lb. while 2-layer RPC and Eurobox configurations 

will cost retailers the most at $0.63/lb. for both.  This is because hammock packs 

shipped in a 2-layer configuration require more containers/packaging.  These 
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differences in prices are mainly driven by the increased cost due to the hammock pack 

itself and because of additional labor. 

According to industry members, additional labor for hammock packs would amount 

to $0.125 cents per clamshell.  There is no additional labor for the 4/5 standard box 

because the FOB rate, the amount the retailer pays, already includes labor to pack the 

fruit.  Industry members informed us that the box, or container, used to house the 

clamshell would cost the same regardless of type.  Therefore a 4/5 standard box will 

cost about the same as an RPC or Eurobox, regardless of size.  The cost of a pallet, 

assumed to be $18.00 each, is also included into total labor and materials cost.  It is 

calculated into the total labor and materials on a per box and per pound basis.  

Summing these costs on a per box basis reveals an “adjusted” FOB rate for each 

configuration that uses hammock packs. 

With this estimated or “adjusted” FOB rate for the hammock pack, we can 

compare the rates for each proposed packaging configurations to the current 4/5 

standard box configuration.  This new “adjusted” FOB rate already includes 

transportation costs, because the FOB rate is the rate retailers pay for the delivered 

product.  Hence, all calculations from Table 4-13 include how labor and materials 

change when using hammock packs.  These estimates can help retailers determine 

how costs will change when adopting hammock pack technology. 

Values for total product and transportation costs using estimated “adjusted” FOB 

rates with assumptions for weekly volume can be found in Appendix B.  Also included in 

Appendix B are estimates for cases per load, loads per week and other details about
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Table 4-13.  Labor and materials cost comparison 

  
Unit Cost 

4/5 
Standard 

Box 

Hammock  
Pack      

3-layer 
RPC 

Hammock 
Pack        

2-layer 
RPC 

Hammock 
Pack           

2-layer 
Eurobox 

Assumptions Cost comparison  ($ per box) 
     

 
Hammock clamshell cost $0.27 

    
 

Box cost $1.15 
    

 
Pallet cost $18.00 

    
 

Fruit size 90 
    

 
Fruit cost ($/44 lb.) $20.25 

    
 

Boxes per pallet 
 

49 35 50 60 

 
Fruit weight (lb./box) 

 
45 38 25 25 

Costs Estimates Per box cost ($/box) 
     

 
Additional labor 

 
$0.00 $1.50 $1.00 $1.00 

 
Box 

 
$1.15 $1.15 $1.15 $1.15 

 
Internal packaging 

 
$0.58 $3.19 $2.13 $2.13 

 
Fruit 

 
$20.25 $17.01 $11.34 $11.34 

 
Pallet 

 
$0.37 $0.51 $0.36 $0.30 

 
Packaging materials ($/box) 

 
$2.10 $4.86 $3.64 $3.58 

 

Total labor and materials cost per box 
($/box) 

 
$22.35 $23.37 $15.98 $15.92 

 
Per lb. costs 

     
 

Packaging cost ($/lb.) 
 

$0.05 $0.13 $0.14 $0.14 

 

Total labor and materials cost per 
pound ($/lb.) 

 
$0.50 $0.62 $0.63 $0.63 
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product and transportation costs.  Weekly volume estimates of 64,500 lbs., a figured 

provided by a large retail grocery store, were used to determine annual costs for each 

packing configuration.  The 4/5 standard box was used a base to compare differences 

in annual costs for the 3-layer RPC, 2-layer RPC and 2-layer Eurobox.  These annual 

cost differences are expressed as percentages retailers can anticipate paying for 

hammock pack fresh Bartlett pears. 

Assuming an FOB unit cost of $22.35 with 717 cases ordered per week, a retailer 

can expect to pay $20,553.00 in product and transportation costs for pears packed in 

the 4/5 standard box with 0.82 loads per week.  Of this total, $16,016.00 (77.9%) 

represents product costs and $4,537.00 (22.1%) is the cost of transportation.  Likewise, 

for a 3-layer RPC at 0.94 loads per week, retailers can expect to pay $26,120.00 per 

week of which $20,932.00 (80.1%) is product cost and $5,187.00 (19.9%) is 

transportation cost.  A 2-layer RPC will result in a total weekly cost of $27,049 at 1.01 

loads per week ordered with a product cost of $21,470.00 (79.4%) and a transportation 

cost of $5,579.00 (20.6%).  Finally, a 2-layer Eurobox configuration with 0.93 loads per 

week ordered will cost retailers $20,012.00 (79.6%) in product costs and $5,107.00 

(20.4%) in transportation costs per week for a total of $25,119.00.  

Using estimated weekly costs to find annual costs shows us how the different 

hammock pack configurations compare to the traditional 4/5 standard pack.  Annually, 

retailers can expect to pay $1,068,761.00 for 3,354,000 lbs. of fresh pears packed in the 

4/5 box.  In a 3-layer RPC with hammock packs, retailers can expect to be charged 

$1,358,226.00 for the same annual volume packed in a 4/5 standard case.  In a 2-layer 

RPC with hammock packs, retailers should anticipate total costs to equal approximately 
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$1,406,550.00.  In a 2-layer Eurobox with hammock packs, retailers anticipate paying 

$1,306,196.00 annually for the same volume pears.   

Differences in product, transportation and total annual costs as well as changes in 

the number of annual cases using the 4/5 standard box configuration as a base can be 

seen in Table 4-14.  Because the 4/5 standard box configuration was used as a base, 

there are no changes in annual cases, annual product or transportation cost, it is the 

same configuration.  In each instance the number of annual cases a retailer would have 

to purchase increased with the three hammock pack configurations, because fewer fruit 

fit in a case with hammock packs.  The 3-layer RPC with hammock pack increased by 

9,317 (25.0%) cases whereas both 2-layer configurations, with fewer fruit per case, 

increased by 32,608 (87.5%) cases.  Of all three hammock pack configurations, the 2-

layer Eurobox saw the smallest increase in total annual product cost with $237,434.28 

(22.2%) followed by the 3-layer RPC and 2-layer RPC with increases of $289,464.63 

(27.1%) and $337,789.01(36.1%) respectively. 

Table 4-14. Annual costs and box/case comparison 

  Annual Annual Annual Annual 

 
Cases Product Trans Total 

 
+ or- (Cost) or (Cost) or (Cost) or 

  RPC/Euro vs. 4/5 Box Savings Savings Savings 

     4/5 Standard box (bulk) 0 $0.00 $0.00 $0.00 

3-layer RPC   9,317 $(255,638.53) $(33,826.10) $(289,464.63) 

2-layer RPC  32,608 $(283,621.81) $(54,167.20) $(337,789.01) 

2-layer Eurobox  32,608 $(207,799.67) $(29,634.61) $(237,434.28) 

 
 In the three hypothetical scenarios using hammock packs the percent increase in 

total costs were less than the most conservative estimate for a potential premium that 

retailers could charge consumers.  Again, the 3-layer RPC, 2-layer RPC and 2-layer 
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Eurobox, on average, should see increased costs of 27.1%, 36.1% and 22.2% 

respectively while the most conservative estimate for WTP was 56.6%.  Therefore, for 

retailers, hammock pack technology for fresh pears can be profitable.   

Using the percent change estimates a pro forma income statement can be 

constructed to forecast profit and loss potential by adjusting revenue and cost of goods 

sold accordingly.  Estimates for the WTP premium can be applied to revenue and, 

likewise, cost of goods sold for each packaging configuration can be adjusted by the 

appropriate percentage.  The pro forma income statement should account for 

depreciation, interest expense and operating expense as well.  Those values will 

ultimately depend on many different factors including the firm’s capital structure and 

other expense-related decisions such as marketing, therefore they are firm specific.  

These pro forma statements provide insight to retailers for hammock pack profitability.  

When we are discussing profitability in the context of this paper, we are really talking 

about accounting profit.  This should not be confused with economic profit which 

assumes an opportunity cost which, in fact, may be less than accounting profit.  In the 

end, retailers must look carefully at all costs and benefits before considering any new 

product. 
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CHAPTER 5 
SUMMARY & CONCLUSIONS 

Demand for fresh pears in the United States has changed very little over recent 

decades.  Marketing and health awareness campaigns seem to have done little to 

increase consumption.  New technologies such as the hammock pack system for 

produce such as fresh Bartlett pears may have a positive impact on consumption and 

demand throughout the supply chain.  Hammock pack technology allows ready-to-eat 

fruit such as pears to be transported throughout the supply chain with less damage than 

fruit shipped in bulk containers at the same firmness level.  This new technology is 

proving to be a viable alternative to the traditional systems. Unfortunately, just because 

a product delivers on certain technical promises, doesn’t imply economic success.  

Capital investments, depending on size, can hinder the success of a new technology 

despite the benefits.  Thorough analysis of gain and losses at various points in the 

supply chain will reveal financial benefits and costs, ultimately leading to efficiency. 

This study focused on two parts and is therefore accordingly.  The first part of this 

study was to the determine the sensory attributes in fresh Bartlett pears that consumers 

find most appealing in regards to appearance, aroma, acceptability, flavor and firmness.  

Also, knowing which of these attributes contribute to consumer WTP will help 

participants in the supply chain for fresh Bartlett pears ship a higher quality product that 

may increase consumption and sales.  This study also sought to determine if the 

hammock pack delivery system had profitability potential in the fresh pear supply chain, 

particularly for retailers.  The second part of this study was to compare WTP premiums 

against increases in costs as a percent.  If the increase in total cost is less than the 

premium (both measured in percent change) consumers are WTP for fresh pears, 
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retailers can expect hammock pack pears to be profitable.  Ultimately, this study 

provides insight for fresh pear supply chain participants in regards to what attributes 

consumers find most appealing.  It also provides insight as to whether hammock pack 

technology can be profitable. 

The findings in this study add to the literature regarding fresh pears.  As shown in 

the results of the sensory panel study, the participants rated the appearance of 

Firmness A and Firmness B pears in a hammock pack higher than those displayed 

loosely, as seen in most retail settings.  This was true regardless if the pears were from 

a bulk container or if they were simply removed from a hammock pack.  The participants 

also stated a higher WTP for fresh pears packed in the hammock pack than those 

loosely displayed on the tray.  At Firmness Level A, participants were WTP a premium 

of $0.08/lb. for fresh Bartlett pears packed in the hammock pack; however at Firmness 

Level B, participants were unwilling to pay a premium on average.  When asked which 

sample they preferred, based on appearance only, on average over 91% of the 

respondents chose the pears displayed in the hammock pack over those displayed 

loosely.  This was true regardless of the firmness of the pears.  The typical participant 

on the sensory panel study was female between the ages of 18-29. 

A linear regression model was estimated to determine WTP for sensory attributes 

in fresh Bartlett pears.  Using the robust regression procedure in the SAS statistical 

software package, the coefficients for Appearance, Aroma, Acceptability, Flavor, 

Firmness, Treat3 and Package were .0151, 0.007, 0.0675, 0.0746, 0.0487, 0.0208 and -

0.0043 respectively.  Therefore, as the respondents’ hedonic ratings increased by 1, 

their WTP increased by the amount of the coefficient in their respective categories by 
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holding all other categories constant.  Based on the estimates for the model, 

Acceptability, Flavor and Firmness were statistically significant at α=0.05.  The Treat3 

dummy variable used to distinguish between Firmness Level A and B level pears 

yielded a positive coefficient when Firmness Level A pear was present, however it was 

not statistically significant.  The Package variable used to distinguish hammock pears 

from bulk pears yielded a small negative coefficient and it too was not statistically 

significant.  A hypothesis test was created to determine overall significance of the 

Treat3 and Package variables.  An F-test was conducted and based on the F-statistic 

using the critical value approach we fail to reject the null hypothesis that the coefficients 

for Treat 3 and Package are equal to zero.  The coefficient of determination for our 

regression model was .1972.  It is interpreted as the percent of variation in WTP for 

fresh Bartlett pears that can’t explained by the variation of the sensory attributes and 

dummy variables chosen as the indepdent variables in the model. 

Hammock pack technology can be profitable for retailers.  In our hypothetical 

scenarios, for all three hammock pack configurations, the WTP percent premium 

(56.6%) was higher than percent change in total cost when using the 4/5 standard box 

configuration as a base.  The percent changes in total cost for the 3-layer RPC, 2-layer 

RPC and 2-layer Eurobox were 27.1%, 31.6% and 22.2% respectively.  All three 

hammock pack configurations increased total cost, however this increase was smallest 

in the 2-layer Eurobox configuration.  One must also consider the benefit of RPC’s.  Of 

all the packaging configurations, the 2-layer RPC had the highest transportation cost 

because of the high amount of packing materials used.  Assuming a weekly volume of 

64,500 lbs. of fresh pears purchased, 1.01 loads per week would be necessary to meet 
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the volume requirement in 2-layer RPC format.  Throughout each week of year, these 

transportation costs greatly increases and adds to total costs.  This situation will only be 

made worse as energy costs continue to rise.  The other hammock pack configurations 

require less than 1 load per week.   

As mentioned before, it should be noted that these estimates are only part of a few 

hypothetical scenarios in which a retailer transitions all pear purchases to a hammock 

pack format.  In reality, this is highly unlikely because there will still be demand for pears 

shipped in traditional packing formats.  Certain varieties of pears and pears at higher 

firmness levels do not require hammock pack technology, therefore standard packing 

configurations will persist. 

Economic theory tells us that a change in the price of fresh pears is likely to affect 

quantity demanded by consumers, ceteris paribus.  Actual in-store testing of the 

hammock pack will provide crucial information about its effectiveness and performance 

potential in the marketplace.  This includes a demonstration with the stated benefits of 

the product and sampling so that the customer can experience the product.  

Nevertheless, the results from our sensory panel study and from our hypothetical 

scenarios for shipping hammock pack fruit indicate that consumers prefer hammock 

pack pears and that they can be profitable for retailers. 

Limitations 

There are limitations in this study which merit discussion.  Time and financial 

constraints, as with all studies, limit the reliability of the results.  Also, convenience 

sampling was used to solicit participation.  While this method is rather effective at 

gathering responses, it may limit how representative those responses are and may bias 

the results.  The typical respondent from the sensory panel study was female between 
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the ages of 18-29.  While these results may be representative of fresh pear consumers 

at the University of Florida, it is not representative of the entire population of fresh pear 

consumers.  This study also relies on self-reported behaviors, such as WTP, and may 

not reflect actual behavior.  Potential model misspecification is also a concern.  As with 

any model, the omission of relevant variables or the inclusion or irrelevant variables 

may lead to bias or inconsistent estimates.  There is also the possibility that the 

assumptions about costs related to the hammock pack were not fully recognized.  In the 

case that some costs were missed, the percent change in total will be under 

represented.  

This study is also limited in the extent in which we can determine profitability within 

the supply chain.  The focus of this was study, in regards to profitability potential, is 

limited to the retail level.  Discussing profitability at the retail level is more appropriate 

for more than one reason.  First, it is appropriate because it is at the closest point to the 

consumer.  Therefore if hammock packs are not profitable at the retail level, calculating 

profitability at other points within the chain is senseless.  Essentially, working backwards 

to determine profitability within the supply chain at the retail level, although it may seem 

counterintuitive, is the first step.   

The introduction of the hammock pack into the fresh pear supply chain is unique 

compared to other technologies that are launched onto the market.  Oftentimes new 

product innovations are developed and patented by an individual firm to gain some 

competitive advantage over other firms.  The hammock pack system is not intended to 

provide a specific firm with a competitive advantage over another; therefore that barrier 

does not exist within the supply chain. 
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Additionally, market power is consolidated at the retail level because, at this point 

within the distribution channel, there are few retail firms, relatively speaking, compared 

to a large number of growers, grower/shippers and wholesalers.  Therefore, in order to 

remain competitive, producers must utilize hammock pack technology at the request of 

retailers.  If they do not, the retailer will move their business to a producer who does.  

Likewise, because the hammock pack isn’t firm specific, retailers will not allow their 

suppliers of hammock pack pears to capture increases in economic rents over the 

current levels of profitability of the standard bulk pears, at least not initially.  Over time, 

growers and grower/shippers may be able to increase their profit margins by negotiating 

lower prices for their inputs such as the per unit cost for the hammock packaging. 

Extension of Research 

Further research into the subject of hammock pack technology will benefit supply 

chain participants and consumers alike.  As previously mentioned, the results may 

suffer from sample bias.  One method may be to use stratified sampling to collect data 

on pear consumers that represents the entire population.  Using stratified sampling, a 

researcher can select pear consumers from a wide range of demographic, socio-

economic and cultural backgrounds to gain a more accurate understanding of the 

sensory attributes consumers most desire, what they prefer in terms of packaged fruit 

and their WTP for value-added products.  Another extension of this research would be 

to enlarge the number of observations in the study thereby increasing the accuracy of 

the results. 

Researchers should also focus on increasing the number of treatments in the 

study.  This study reported the results for Firmness Levels A and B shipped in bulk and 

hammock pack configurations.  Future studies may include multiple packaging 
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configurations variants such as the RPC 3-layer or wrapped Eurobox at varying 

firmness levels.  Simply placing a pear in a hammock pack does nothing to increase 

value in the supply chain in and of itself if the application of the package is inappropriate 

or ill-suited to the condition of the fruit.   Harder fruit may not require hammock packs. 

Further research into other variables that may affect consumer WTP should be 

added to the literature.  While sensory attributes are a critical determinate of consumer 

WTP in fresh produce such as pears, other variables not presented in this study are 

important as well.  Income, age, presence of children, religious affiliation and diet are 

also essential elements of a good econometric model.  Expanding the model by 

determining what other variables contribute to consumer WTP will only increase its 

accuracy. 

Additional research should be conducted to determine the appropriate information 

to be included on the package.  This includes the size and location of any relevant 

health, marketing and contact information to the consumer.  The package should 

include a label with a complete traceability system with the ability to track the product to 

the exact grower.   

Finally, in-store product testing of the product at varying price points will retailers 

to determine how changes in price affect demand for this type of product.  These in-

store tests should be conducted at multiple locations with different consumer 

demographics in mind.  This will allow retailers to identify which consumer groups prefer 

the hammock pack system.  The tests should be conducted over multiple weeks to 

monitor repeat purchases and changes in price affect demand.  Other data, such as 
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changes in product shrink and labor, can also be collected that will help researcher 

further identify gains or losses in efficiency.   

Other members of the fresh pear distribution channel can also benefit from 

hammock pack technology.  Initially producers may not realize an increase in profit 

because the rate of the hammock pack increases their total cost.  Producers are forced 

to raise the price of the case in order to maintain the same margin they received when 

they shipped pears in the traditional method.  Essentially, these costs are passed on 

down the supply chain.  However, in the long run, producers can gain efficiency through 

bulk orders and increase their returns. For example, as more consumers demand 

hammock pack pears, retailers will have to increase their volumes.  They will purchase 

more hammock pack pears to meet this demand.  To accommodate retailers, producers 

will purchase more hammock pack clamshells to fill these orders.  As pear producers 

increase the number of clamshells ordered, they can negotiate a lower per unit rate 

from the clamshell manufacturer.  In turn, the clamshell manufacturer is able to spread 

out the costs of producing the clamshell.  Ultimately, by taking advantage of economies 

of scale, members of the fresh pear distribution channel are able minimize certain costs 

in the long run.  
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APPENDIX A 
SURVEY INSTRUMENT 

 

 
 

 Today's Sample: 
 
 

Pears 
 
 

 

 

 

To start the test, click on the Continue button below:  
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Question # 1. 

 

Please indicate your gender. 

  

  Male 

  Female 

 

 

Question # 2. 

 

Male: 

Please indicate your age range. 

  

  Under 18 

  18-29 

  30-44 

  45-65 

  Over 65 

 

 

Question # 3. 

 

Female: 

Please indicate your age range. 

  

  Under 18 

  18-29 

  30-44 

  45-65 

  Over 65 

 

 

Question # 4. 

 

How often do you eat pears? 
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  Once per week 

  More than once per month 

  Once per month 

  More than once per year 

  Once per year 
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The next questions will be related  
to APPEARANCE. 

 
Please DO NOT TASTE yet. 

 
  

 

Question # 5. 

 

Please indicate how much you like or dislike the OVERALL 

APPEARANCE of each set of pears. 

  

Overall Appearance 

 

Sample <<Hammock Pack, Hammock Pear>> 

 

Dislike 

Extremely 

 Dislike 

Very Much 

 Dislike 

Moderately 

 Dislike 

Slightly 

 Neither 

Like nor 

Dislike 

 Like 

Slightly 

 Like 

Moderately 

 Like Very 

Much 

 Like 

Extremely 

                                  

1  2  3  4  5  6  7  8  9 

 

Sample <<Tray, Hammock Pear>> 

 

Dislike 

Extremely 

 Dislike 

Very Much 

 Dislike 

Moderately 

 Dislike 

Slightly 

 Neither 

Like nor 

Dislike 

 Like 

Slightly 

 Like 

Moderately 

 Like Very 

Much 

 Like 

Extremely 

                                  

1  2  3  4  5  6  7  8  9 

 

 

Question # 6. 
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Paired Comparison 

 

Which set of pears do you prefer? 

  

<< Hammock Pack, Hammock Pear >>                            << Tray, Hammock Pear >> 

 

 

 

 

 

 

 

Question # 7. 

 

Pears are currently selling for $1.69 per pound in the local grocery store. How much (per pound) would 

you be willing to pay for each package? (in US $) 

  

Price 

 

Sample << Hammock Pack, Hammock Pear >> Sample << Tray, Hammock Pear >> 

 

The next questions will be related  
to APPEARANCE. 

 
Please DO NOT TASTE yet. 
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Question # 8. 

 

Please indicate how much you like or dislike the OVERALL 

APPEARANCE of each set of pears. 

  

Overall Appearance 

 

Sample <<Hammock Pack, Hammock Pear>> 

 

Dislike 

Extremely 

 Dislike 

Very Much 

 Dislike 

Moderately 

 Dislike 

Slightly 

 Neither 

Like nor 

Dislike 

 Like 

Slightly 

 Like 

Moderately 

 Like Very 

Much 

 Like 

Extremely 

                                  

1  2  3  4  5  6  7  8  9 

 

Sample <<Tray, Bulk Pear>> 

 

Dislike 

Extremely 

 Dislike 

Very Much 

 Dislike 

Moderately 

 Dislike 

Slightly 

 Neither 

Like nor 

Dislike 

 Like 

Slightly 

 Like 

Moderately 

 Like Very 

Much 

 Like 

Extremely 

                                  

1  2  3  4  5  6  7  8  9 
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Question # 9. 

 

Paired Comparison 

 

Which of the two types of packaging do you prefer? 

  

<< Hammock Pack, Hammock Pear >>                            << Tray, Bulk Pear >> 

 

 

 

 

 

Question # 10. 

 

Pears are currently selling for $1.69 per pound in the local grocery store. How much (per pound) would 

you be willing to pay for each package? (in US $) 

  

Price 

 

Sample << Hammock Pack, Hammock Pear >> Sample << Tray, Bulk Pear >> 

 

The next question will be related  
to APPEARANCE and AROMA. 

 
Please DO NOT TASTE yet. 

 
  

Question # 11 - Sample <<Sample1>> 

 

Please indicate how much you like or dislike the following attributes of pear 

sample << Hammock Pear >>. 
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Overall Appearance 

 

Dislike 

Extremely 

 Dislike Very 

Much 

 Dislike 

Moderately 

 Dislike 

Slightly 

 Neither 

Like nor 

Dislike 

 Like 

Slightly 

 Like 

Moderately 

 Like Very 

Much 

 Like 

Extremely 

                                  

1  2  3  4  5  6  7  8  9 

 

 

 

 

Overal Aroma 

 

Dislike 

Extremely 

 Dislike Very 

Much 

 Dislike 

Moderately 

 Dislike 

Slightly 

 Neither 

Like nor 

Dislike 

 Like 

Slightly 

 Like 

Moderately 

 Like Very 

Much 

 Like 

Extremely 

                                  

1  2  3  4  5  6  7  8  9 

 

 

 

Question # 12 - Sample <<Sample1>> 

 

Please indicate how much you like or dislike the following attributes of pear 

sample << Bulk Pear >>. 

  

Overall Appearance 

 

Dislike 

Extremely 

 Dislike Very 

Much 

 Dislike 

Moderately 

 Dislike 

Slightly 

 Neither 

Like nor 

Dislike 

 Like 

Slightly 

 Like 

Moderately 

 Like Very 

Much 

 Like 

Extremely 

                                  

1  2  3  4  5  6  7  8  9 
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Overal Aroma 

 

Dislike 

Extremely 

 Dislike Very 

Much 

 Dislike 

Moderately 

 Dislike 

Slightly 

 Neither 

Like nor 

Dislike 

 Like 

Slightly 

 Like 

Moderately 

 Like Very 

Much 

 Like 

Extremely 

                                  

1  2  3  4  5  6  7  8  9 

 

The next questions will be related  
to FLAVOR and TEXTURE. 

 

 

Question # 13 - Sample <<Hammock Pear>> 

 

How would you rate the following attributes of the pear sample <<Hammock Pear>>? 

  

Overall Acceptability 

 

Dislike 

Extremely 

 Dislike Very 

Much 

 Dislike 

Moderately 

 Dislike 

Slightly 

 Neither 

Like nor 

Dislike 

 Like 

Slightly 

 Like 

Moderately 

 Like Very 

Much 

 Like 

Extremely 

                                  

1  2  3  4  5  6  7  8  9 

 

Overall Flavor 

 

Dislike 

Extremely 

 Dislike Very 

Much 

 Dislike 

Moderately 

 Dislike 

Slightly 

 Neither 

Like nor 

Dislike 

 Like 

Slightly 

 Like 

Moderately 

 Like Very 

Much 

 Like 

Extremely 

                                  

1  2  3  4  5  6  7  8  9 

 

 

Firmness 
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Too Soft  Slightly Too 

Soft 

 Just About 

Right 

 Slightly Too 

Hard 

 Too Hard 

                  

1  2  3  4  5 

 

Question # 14 - Sample <<Bulk Pear>> 

 

Overall Acceptability 

 

Dislike 

Extremely 

 Dislike Very 

Much 

 Dislike 

Moderately 

 Dislike 

Slightly 

 Neither 

Like nor 

Dislike 

 Like 

Slightly 

 Like 

Moderately 

 Like Very 

Much 

 Like 

Extremely 

                                  

1  2  3  4  5  6  7  8  9 

 

Overall Flavor 

 

Dislike 

Extremely 

 Dislike Very 

Much 

 Dislike 

Moderately 

 Dislike 

Slightly 

 Neither 

Like nor 

Dislike 

 Like 

Slightly 

 Like 

Moderately 

 Like Very 

Much 

 Like 

Extremely 

                                  

1  2  3  4  5  6  7  8  9 

 

Firmness 

 

Too Soft  Slightly Too 

Soft 

 Just About 

Right 

 Slightly Too 

Hard 

 Too Hard 

                  

1  2  3  4  5 

 

 

Question # 15. 

 

Pears are currently selling for $1.69 per pound in the local grocery store. How much (in US $) would you 
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be willing to pay (per pound) for each of these pears? 

  

Price 

 

Sample <<Hammock Pear>> Sample <<Bulk Pear>> 
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THE TEST IS COMPLETE. 

 
THANK YOU. 
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APPENDIX B 
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COST COMPARISON TABLES 

4/5 Standard Corrugated Boxes 

Product Cost Transportation Cost       

Case  Weekly FOB   Total Total Weekly Cases Loads Frt Weekly Transp Transp Total 

Pack Case Unit Box Cost Cost Product Per Per Rate Trans Cost Cost Weekly 

  Volume Cost Cost 
Per 

Pear Per lb. Cost Load Week PrLd Cost Pr Cs 
Per 

Pear Cost 

                            

90 717 $22.35 $1.15 $0.248 $0.508 $16,016 869 0.82 $5,500 $4,537 $6.33 $0.0703 $20,553 

fruit/                           

case        
 

                  

                            

                            

 

3-layer RPC Hammock Pack  

Product Cost Transportation Cost       

Case  Weekly FOB   Total Total Weekly RPCs Loads Cost Weekly Transp Transp Total 

Pack Case Unit RPC Cost Cost Product Per Per Per Trans Cost Cost Weekly 

  

Volume Cost Cost 
Per 

Pear Per lb. Cost Load Week Load Cost 
Pr 

RPC 
Per 

Pear Cost 

                            

72 896 $23.37 $1.15 $0.325 $0.618 $20,932 950 0.94 $5,500 $5,187 $5.79 $0.0804 $26,120 

fruit/                           

case        
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2-layer RPC Hammock Pack  

Product Cost Transportation Cost       

Case  Weekly FOB   Total Total Weekly RPCs Loads Cost Weekly Transp Transp Total 

Pack Case Unit RPC Cost Cost Product Per Per Per Trans Cost Cost Weekly 
  

Volume Cost Cost 
Per 

Pear Per lb. Cost Load Week Load Cost 
Pr 

RPC 
Per 

Pear Cost 

                            

48 1,344 $15.98 $1.15 $0.333 $0.634 $21,470 1,325 1.01 $5,500 $5,579 $4.15 $0.0865 $27,049 

fruit/                           

case                            

  
 

                        

                            

 

2-layer Eurobox Hammock Pack  

Product Cost Transportation Cost       

Case  Weekly FOB   Total Total Weekly Euros Loads Cost Weekly Transp Transp Total 

Pack Case Unit Euro Cost Cost Product Per Per Per Trans Cost Cost Weekly 

  

Volume Cost Cost 
Per 

Pear Per lb. Cost Load Week Load Cost 
Pr 

Euro 
Per 

Pear Cost 

                            

48 1,344 $14.89 $1.15 $0.310 $0.591 $20,012 1,447 0.93 $5,500 $5,107 $3.80 $0.0792 $25,119 

fruit/                           

case                            
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