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Abstract

The U.S. wool demand has declined since 1950sadtie increasing demand for synthetic
fibers. This research aims to study U.S. consurpeegerences for wool attributes to help the
wool industry developing marketing strategies trgecertain groups of consumers. This
research can be divided into two parts: 1) exargioonsumers’ willingness-to-pay for wool
attributes including country-of-origin, organic,iemal-friendly, environment-friendly, and 2)
investigating whether or not the consumer segnmaride identified from consumers’
demographic and psychographic characteristics odyat purchasing behavior with respect to
the wool attributes.

In order to achieve the purpose of this reseah#h¢choice experiment was applied to
examine consumers’ preferences for wool attribuisth mail and on-line surveys were
conducted. The mail survey included three versibasic version, version with definitions of
attributes, and version with both definitions anfbrmation about wool attributes, with ##
responses received (a 29 percent response rdte)orFline survey contained the basic version
and the version with both definitions and informatabout wool attributes, with 514 responses
received. Conditional logit and multinomial logibdels were used to examine willingness-to-
pay for wool attributes and consumer segmentsemsely.

Results indicated that a certain portion of U.Sistoners preferred wool over acrylic
products. Findings also suggested that it isYikaneficial for wool producers to differentiate
their products by promoting products’ attributas;isas organic, animal-friendly, and

environment-friendly. Further, brief information product attributes provided with labels



could increase consumers’ WTPs. Results here lexy#aat to increase wool producers’
revenues effectively, it is necessary to advethsé value-added wool products to different

consumer segments.
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CHAPTER 1 - Introduction and Background

1.1 Introduction

Wool has long been part of the civilization. Watdthing was first made in 1500 B.C.

Wool was once the England’s major export duringhhédle Age. The Industrial Revolution
that took place in the late 18th century brougtgdademand for fiber, including wool, and
activated the international textile trade (Woolm@&dmpany). Then, invention of artificial
textile in the 1950s has driven the demand for vemoin, affecting the wool industry worldwide.

The U.S. wool industry in particular has been andBcline over the recent years. Figure
1.1 shows such a trend in U.S. wool productionesit®76. The production of grease wool
declined 64 percent from 1976 to 2004, and theahtkecline was 68 percent for clean wool
production during the same period. Wool can bevetkas a byproduct of producing lamb meat,
but U.S. sheep production has not supplied the doeneonsumption level of lamb. Indeed, U.S.
imports about 26 percent of its lamb consumptiath vustralia accounting for 66 percent and
New Zealand for 34 percent of imports in 2003 (Glesrand Babcock, 2004). In addition,
according to the U.S. Bureau of the Census, Ut8l taw wool consumption dropped 72 percent
from 1994 to 2002.

Another issue in the U.S. wool industry is the sd§ps During World War Il, the military
planners found the U.S. wool could only supply lia&f wool needed by the military, leading to
the National Wool Act in 1954 to subsidize U.S. Wpmducers. Under the Wool Act, U.S.
wool growers were paid 127 percent of wool solthmmarket in 1990. However, it was argued

that the subsidies did not help small U.S. woobpers, because 72 percent of the



government’s subsidies were being received by 1€epe of the wool farmers (Environmental
Working Group’s Farm Subsidy Database). Furtheenloalf of these 10 percent of the wool
growers were corporate wool producers. Accordmgame reports, 60 percent of U.S. wool

growers did not receive help at all (Environmeftadrking Group’s Farm Subsidy Database).
The program was terminated in 1996 as the resuheo€Congress in 1993 (Summary and

Evolution of U. S. Farm Bill Commaodity Titles).

Figure 1.1 U.S. Clean Wool Production, Imports, ad Consumption in U.S. (1976-2004)
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Market globalization has allowed commaodities froiffiesient countries to compete with one
another. The share of imports in U.S. wool congionphad increased from 48 percent to 72
percent from 1976 to 2004 (Figure 1.2). Accordimghe American Sheep Industry Association,
U.S. textile mills used nearly all of the domesticol production until 2000. As the import

guotas for countries such as China were graduathorved by January 2005, many mills have

2



either closed or moved their production facilitieother countries (American Sheep Industry
Association). It was predicted that over 1,30Qikeylants would close during 2004 to 2006
(The American Textile Manufacturers Institute). aledition, the U.S. wool price has dropped 36
percent since 1998 in real terms (Figure 1.3). sThtus important to help enhance the value of

output for the U.S. wool producers.

Figure 1.2 Percentage for U.S. Wool Import and Exgrt
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Figure 1.3 U.S. Wool Price, 1976-2007
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To help regain the U.S. wool’'s market share indbmestic market, it is necessary to
identify and promote attributes of U.S. wool thatul set it apart from imported wool and are
desired by consumers. Most conventional wool petslwe see in the market have been
processed using chemicals, and evidence has si@avadme chemical wool treatments are
poisonous to both human health and the environf@ngfanic Trade Association). Thus,
marketing chemical-free wool products is one paé¢nenue, and organic wool has created a
niche market for wool growers since the 1950s witlheased public awareness towards health
and environmental issues. Organic wool productsadly can be found in baby clothes,

blankets, coats, knitting yarn, socks, sweatersyih, and furniture. While the popularity of



organic wool has been on the rise, supply of oamiol remains limited in supply, and much
of it is imported from New Zealand and Australigpégr, 2006).

The industry may also encourage consumers’ pretesetowards animal-friendly products.
For example, Australia, the largest wool importaogintry for U.S., has negative reputation on
the way they treated their sheep during the predigirocess and exporting. For example, live
export and mulesing (séeimal Welfaresection for detail) practices have been associaitu
cruelty to sheep (SaveTheSheep.com). On the egntraulesing is not a practice that is utilized
in the U.S., and U.S. does not export live sheepaats to other countries (Samuelson, 2006).
Moreover, the U.S. sheep industry has recognize@thical responsibility for the humane care
of animals and instituted the Sheep Safety & Qu&gsurance Program in the late 1980s.
However, the current organic standards includelagigums that are at odds with humane
treatments of sheep in the U.S. The qualificatietetive to animal for organic food production
only regulate the usage of antibiotics or growtimianes, but the treatments on animals (e.g.,
medication for avoiding diseased and pain). Witbalotal evidence that U.S. wool producers
are hesitant to adopt organic methods under thremuregulation, the need to revisit the current
regulation should be assessed.

To date, there are no regulations in the U.S.dbasider the farm animal rights.
Producing and marketing organic wool accordingaxtain standards regarding animal welfare
could have the potential to benefit both curremt aew joined organic sheep farmers if

consumers are willing to recognize and pay for qudduct attributes. Furthermore, it is

! Farm Animals are regulated under the Animal Welfact (AWA) only when used in
biomedical research, testing, teaching and exbinitrarm animals used for food and fiber or for

food and fiber research are not regulated undeAW®A (Animal Information Center).



currently not possible for consumers to tell fromene the wool used in their apparels originate.
The regulated animal welfare labeling system cdp é@nsumers who care about animal welfare
to be able to purchase the animal products thatidered animal welfare. Since U.S. wool does
not have negative reputation on sheep humanityussrdlia, the certified animal-friendly label
should be able to increase the attractiveness®fwool. Results from this dissertation can
provide U.S. producers directions to increase thaines of output in the domestic market, and
maybe expand its market share in the world wooketan the future. Recent developments and
trends in consumers’ behaviors and preferencesrtbpraducts that are organic, environment-
friendly, locally grown, and animal-friendly suppéne possible impacts of this dissertation

finding as discussed in the following sub-sections.

1.1.1 Organic and Environment-Friendly Fiber

Agricultural products that are not genetically nfai, do not use most synthetic chemical
inputs during productions processes can be clads#f$ organic products. The USDA regulates
the chemicals that are approved to use for produaim processing of organic products and
publishes the National List of Allowed and ProhgbitSubstances. Organic food has drawn
public attention due to the increasing health comderring the last decades, as consumers view
organic food as healthier than conventional altivegBeharrel and MacFie, 1991).

Sirieix and Schaer (1999) summarized that motivetiof buying organic food are
environmental concerns (Dufour and Loisel, 1996) health-related determinants (Robert-
Kréziak, 1998). Products’ environmental attributese become more and more important to

consumers according to the U.S. Environmental Btiote Agency (1994) (cited in Teisl and



Roe, 2005). Teisl and Roe (2005) claimed that womess were willing to pay more for the
environmentally benign commodities even thoughdimeelopment of such market had been
slow due to the current environmental labeling fegons. The well-designed environmental
labeling can make consumers’ and producers’ behadifferent (Teisl et al., 2002; Bjgrner et
al., 2004). Yet, Grunert (1991) and Grunert arfd §1995) concluded that there were almost no
relationships between consumers’ environmental @mrscand food purchasing (cited in Sirieix
and Schaer, 1999).

Organic consumption has expanded to the non-foatehacluding apparel. For instance,
California Certified Organic Farmers and Texas @Qig&otton Cooperative certify organic
cotton farmers allowing firms to sell apparel méaen their cotton marketed as organic. U.S.
organic cotton has received 18 to 50 percent ymieeium in 2004, while a 10 to 15 percent
premium was noted for Australian organic wool pradyCourtney, 2005; Wedel, 2005).
Reflecting consumers’ consideration towards heaith environment, organic fabrics seem to be
a growing sector in the textile market, recordir@Ras percent annual growth for 2003 (Organic
Trade Association, 2004). People have similargwahinterest in organic apparel, especially for
young children, because some evidences had shawth#hchemical residual could cause
adverse health influences (Nimon and Beghin, 1999). example, the Organic Trade
Association (2006) reported that organic womendhshg sales grew by 33.6 percent and 20.5
percent for infant’s clothing in 2003. It was pictdd that U.S. sales of organic fiber would have
an average of 15.5 percent growth rate each year 2004 through 2008 (Organic Trade
Association, 2006).

Although organic wool products are not as well knag organic food or organic cotton yet,

wealthy eco-consumers and people with allergieblpros are likely willing to reward the



organic fabric producers for green practices. ¥pdeganic wool can be seen in baby clothes,
blankets, coats, knitting yarn, socks, sweaterd throws. Some well-known apparel brands
such as Nike, Timberland, and Patagonia have pedvidganic fabric options for consumers.

In addition to the apparel market, organic wool $@sn new demand in the furniture and
bedding market, for instance Ecobaby Organic. Bbgls a U.S. company that sells organic
diapers, clothing, cotton and/or wool stuffed tdyath and bedding for baby, and adult bedding.
They promote their mattresses meet the 2005 Cal#ttederal fire flammability standards and
without using polybrominated diphenyl ethers (PDBH)ich is fire retardant banned in Europe
but is still used in the U.S. Studies have shdvat body stores chemicals found in mattresses in
fatty tissue through skin and lung, and some PDigs® been linked to problems in brain
development and thyroid hormones. Wool has charad¢tiow-flammability, thus, it is often
used to replace fire retardant chemical treatee@nads$ in mattresses, futons, and chairs.

Without a doubt, organic wool has a certain degfesiemand, but cost of producing
organic wool is higher than conventional wool. @rsure the purity and quality of organic
fabrics, the Soil Association in the United Kingdtias developed textile standards. Similarly,
in order to be certified as organic wool in the LJtBe wool products have to satisfy the federal
standards for organic livestock production: 1) Isitaek feed and forage used from the last third
of gestation on must be organic; 2) Use of hormamesynthetic hormones and genetic
engineering is prohibited; 3) Use of synthetic pades (internal, external and on pastures) is
prohibited; 4) Producers must encourage livest@ath through good cultural and management
practices (Gaines, 2004). The additional certificacost and the difficulty for organic wool
farmers to achieve economies of scale in part @xpite higher cost. However, if consumers

acknowledge the possible health threats from ushgnical treated fibers and willing to pay



more for organic fiber products, it may offset theéra cost for producing organic wool. Even
more, premium for organic wool may be sufficientriorease profits for producers. Therefore,
the market for organic apparel resource is wontlesitigating for sheep producers.

Based on the estimate of the Organic Trade Assoni&al8,852 pounds of organic shorn
wool were produced in New Mexico, Montana, MaineldZado, Vermont, and New Jersey (in
the order of amount organic wool was produced)d@5? which comprised 0.05 percent of U.S.
shorn wool production (Agricultural Marketing Rescel Center). Compared with the most
organic wool producers in the eastern U.S., the veggon producers have more advantages for
producing organic wool due to drier weather and@ybigpastures. For example, New Mexico
accounted for about 81 percent of organic wool peed in 2005. In addition, Organic Trade
Association’s survey showed Columbia, Navajo-ChuRambouillet, Rambouillet/Suffolk
Cross as the main breeds of sheep which produggshiocrwool in the U.S.

Overall, the U.S. organic food and beverage sad&s grown significantly from 1990 to
2007 reaching $19 billion, and are predicted tehe®23.6 billion in 2008. Furthermore, the
total U.S. organic sales (including food and nooefproducts) grew 21 percent from 2005 to
2006 (Organic Trade Association). While the 208és of organic food and beverage products
represented 2.8 percent of total U.S. food andrageesales, the growth rate in 2006 remained
high at 20.9 percent (26 percent for non-food oigproducts). Considering the increasing
public awareness of organic products, the contiswgpansion of this market segment can be
expected. Despite the small market share of tharics, its remarkable growth justifies further

research on this sector.



1.1.2 Locally Grown Products

Although globalization is the main trend in the eamy, regional consumption remains
widely discussed. Consumers seem interested ohpsing products from certain countries of
origin (COO) and locally grown products. For exdehoureiro and Hine (2001) found that
Colorado consumers were willing to pay more for ltado Grown” potatoes, and Clemens and
Babcock (2004) found that New Zealand lamb hadntadyantage of COO labeling in the
international markets. Producers or governmenirogement marketing schemes on local
products appropriately labeled to improve the l@anomy and boost the regional agriculture
(Giraud and Bond, 2001). Findings in Brooker amdtiood’s (1989) research showed that
consumers were willing to pay price premiums teetflabeling cost on the state-grown
tomatoes. A later study completed by Govindasdtala, and Thatch (1999) also found that
consumers in New Jersey were willing to pay morestate-grown fresh products.

U.S. wool production has not equaled the domesitisemption since 1976 (Figure 1.1).
The same figure shows the dependence of U.S. vao@luenption on imports, suggesting a room
for domestic producers to expand their share irlkl& market. The U.S. domestic organic
wool supply also does not meet the domestic demaundtralian and New Zealand organic
wool are the two main importing sources to meett® domestic demand (Gaines, 2004).
Matt Mole, president and owner of Vermont OrgarilweF Company in Burlington, VT, stated
that he would prefer to buy organic wool domeslycdl there were enough supply. Moreover,
he expected the organic wool market will grow, aedwill be willing to buy up to 250,000
pounds of U.S. organic wool in four to five yeashich is five times his current purchase

(Gaines, 2004).
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1.1.3 Animal Welfare

Because of technological improvement, utilizatidigenetic engineering, and more
efficient farm management, cost for agriculturalguction has been decreasing. As a result,
food expenditures have steadily decreased worlduidié the recent surge in 2008 as this
dissertation was being completed. However, chefmoer may indicate greater pain for animals
consumed as human food (Appleby, 2005). Farm AhWelfare Council (FAWC), which was
founded by the government of the United Kingdom %79, defined that animal welfare should
include both physical and mental conditions. Mesrpgood animal welfare implies both
fitness and a sense of well-being, and animals meigrotected from unnecessary suffering
(FAWC, 2006). FAWC also listed five freedoms amprehensive guidelines for animal
welfare in the livestock industry: 1) freedom frénmanger and thirst - fresh water and food are
provided to maintain animal health; 2) freedom frdiscomfort - comfortable environment
such as shelter and resting area should be prgv@jdseedom from pain, injury or disease -
timely prevention, diagnosis, and treatment nedaktprovided ; 4) freedom to express normal
behavior - by providing space, proper facilitiesl@ompany, and 5) freedom from fear and
distress - appropriate treatment to avoid menté¢sng.

As the public awareness towards animal welfardri@sased, the relationship between
increasing animal welfare and increased produdtephas been debated. Appleby (2005)
studied the connection between food prices and @nirelfare and argued that improvement in
animal welfare could both increase and decreassdliption costs. Farmers could have
increased production costs because of increasexgesglowances for livestock, or decreased
their production costs by reducing disease infectiod mortality. Consumers’ demand for

cheaper food may drive producers to seek meth@s#m lower production costs. However,
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Mclnerney (1998) stated that only a small raisthenprice paid by consumers could improve
animal welfare on farms (cited in Appleby, 2005pr example, cost for higher broilers’ welfare
only increased the cost at the farm level by figecpnt both for reducing broiler stocking
density and slowing broiler growth (SCAHAW, 200@}ile the cost of animal products only
accounted for five percent of prices that consumpard at restaurants or supermarkets (Appleby,
2005). Moreover, the existence of a certain proponf consumers and retailers who expect
producers to safeguard animal welfare has beem motie U.S. (Appleby, 2004). Therefore, a
niche market for consumers who regard effects ofentional production practice on animal
welfare and environment can help farmers offsat thereased production costs of improving
animal welfare. The author concluded that freek@iacompetition should no longer be the only
solution for selection of production methods antedaination of food prices.

Therefore, animal welfare could be another featiae the U.S. wool industry could use to
market their output. Public opinion towards animvalfare improvement has increased animal
scientific research, consumer activity, and paiti@sponse in the European Union (EU) in the
last fifteen to twenty years (Moynagh, 2000). Bwentific Committee on Animal Health and
Animal Welfare (SCAHAW) plays an important role agding animal welfare regulations in the
EU. SCAHAW uses animal health, production, ang;sphlogy as indicators for animal welfare.
Issues on animal welfare also have implicationgernational trade. For instance, the EU
banned furs from countries where animals were dafogtiurs by leg-hold traps. Further,
European consumers were willing to pay a price prenfor free-range chicken. Moynagh
(2000) showed that consumers in the EU were reaggy three times more for free-range
chicken than conventionally raised chicken, whaeefarm-gate costs only increase 5 to 10

percent for free-range chicken.
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The U.S.-based People for the Ethical TreatmeAinaihals (PETA) founded in 1980, the
largest animal rights organization in the world;us on animal welfare of factory farms,
laboratories, clothing trade, and entertainmentstiy areas. PETA had approached the
Australian government and wool industry to impreteep welfare in Australia. Mulesing is an
important part of husbandry for Australian Meririesp, where the skin around the breech is
surgically removed to prevent fly strike causeddmgtralian blowfly (Lucilia Cuprina).
Australian Wool and Sheep Industry Task-force (AWSllaimed that without mulesing, up to
three million sheep would be killed in a year ie tiot and wet conditions. Thus, AWSIT
considered mulesing as a way to promote sheepfangel

For live-export, sheep are often shipped milesdayis open-decked ships through
scorching heat and freezing cold. PETA has claithatalthough Australia had set up
regulations (Australian Animal Welfare Strategy) $beep welfare in May 2004, these standards
were not well enforced. In order to caution thesthalian government for abuses on sheep
raised for wool, PETA has launched an internatidmagicott of Australian wool, hoping to stop
the arguably inhumane practices of live-export enudesing. Some U.S. clothing companies
have worked together with PETA to enhance animéflanee For example, in 2005, U.S.
retailers such as Gap, Inc., Liz Claiborne, Lari®d, LL Bean, Eddie Bauer, Jones Apparel
Group, and Ann Taylor supported the agreement dingnsheep mulesing by 2010, which were
agreed between PETA and the Australian Wool Growssociation (AWGA). By far,

Australia is the biggest wool exporting country floe U.S. Therefore, if U.S. wool industry can
impose higher standards for sheep’s welfare, Uddl wiight be able to take market share away

from the Australian industry.

13



1.2 Objectives

The overall objective of this dissertation is t@lexe possibilities for the U.S. wool
industry to increase the value of its output inrerketplace by furthering the understanding for
demand for wool in the U.S. Specifically, the abijges can be classified into two parts: 1)
assessing U.S. demand for wool with various attebiby estimating U.S. consumers’ WTPs,
and 2) exploring whether consumer segments inemteéstvarious wool attributes can be
identified from sociodemographic and psychographigables. Each of the specific objectives
is elaborated below:

Marketing success of any new product will highlpe€ed on its acceptance (Dransfield et
al., 2005). Organic food has accepted by the nsassel the organic food market has been
growing over the last decades. In addition, puatiention on animal welfare issues has grown
in recent years. Based on previous research @anargroducts, human health, locally grown,
animal welfare and environmental concerns arehfeetmain factors that increase consumers’
motivations for buying organic commodities (Louceand Hine, 2001; Makatouni, 2002;
Dransfield et al., 2005). Thus, this research algb examine if awareness of these issues helps
to increase U.S. consumers’ willingness to buy migwool and to justify a price premium for
organic wool.

Organic wool products and regulations for organtolcertification already exist.
However, the standards that explicitly regulataimiane treatments of animals have not been
developed yet. An animal-friendly labeling, distifrom the organic labeling, is another
possibility for increasing consumption and conswsihwillingness to pay for U.S. wool. For
example, European countries have specific labenamal products that represent such

products are from animals that are raised humaiRalgsell, Krarup, and Clark, 2005). Besides
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knowing consumers’ preferences to animal-friendboivalone, it is also important to investigate
if consumers view organic and animal-friendly &fiites of wool products as complementary or
substitutes. A labeling scheme that matches vatisemer values more closely could benefit
U.S. sheep producers in their competition withtthe big wool producing countries of New
Zealand and Australia.

In addition, COO and local brand for organic wodl aiso be examined in this study to see
if regional labeling can also help to improve orngamool consumption in the United States.
This research aims to provide the U.S. wool ingusith a deeper understanding of the
domestic consumers’ preferences toward wool preduith added attributes. With this
information, the U.S. wool industry can develop maarketing strategies to target certain
groups of consumers. Therefore, this part of meseaill investigate what are consumers’
preferences and willingness-to-pay for wool produbat are animal-friendly certified.

The second specific objective of this research msxdamine whether consumer segments
who would value various wool attributes can be tdiexd from socio-demographic and
psychographic characteristics. According to a 20@fket research done by the Natural
Marketing Institute, 23 percent of U.S. adults wguelified as “lifestyles of health and
sustainability” (LOHAS) consumers. The LOHAS comsrs were found to be more interested
in purchasing products that have environmentala§aand healthy lifestyle values (French and
Rogers, 2005). Organic products were often consttieot only good for human health, but also
for environmental health. Therefore, organic oriemment-friendly products have their
potential to be favored by the LOHAS consumerstdad of being marketed as organic, some
products were marketed as environment-friendlyr ifstance, ZQue, a labeling system for

merino wool in New Zealand, highlights the sociadl @nvironmental responsibility of its
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members’ products. Knowing what type of consurmesgald be interested in a certain kind of
attribute can help developing the marketing stiagetargeting those consumer segments.

Even though, past research has found that a cextasumer segment were especially
interested in buying products with organic or eormental attributes, a segment of consumer
interested in animal-friendly attributes has nagrstudied yet.

In order to achieve the objectives, a survey theluded a choice experiment was
conducted by mailing and internet. Conditionaliegodel and multinomial logit model were
used to analyze the survey responses to estimats\W6F various wool attributes, and to
determine characteristics of consumers interesidoeim.

The rest of this chapter provides background infdrom on wool, where wool production,
properties, and markets are discussed, as wetiresimer trends in apparel shopping. Related
literature is reviewed in Chapter two. The reviemgdudes studies on WTPs and consumer
profiles for various products’ attributes, suclhoaganic, animal welfare, environmental concern,
and locally grown. Chapter three explains how symas designed and administered, and
reports descriptive statistics of the responsdsapr four discusses the models used for
analyzing the responses. Estimated results fdr imotdels and from both the mail and on-line
surveys are presented in the Chapter five, follolyedonclusions and direction for future study

on this topic in the Chapter six.

1.3 Background Information on Wool

The following section will provide some backgrountbrmation on wool processing and

properties, wool markets (U.S., Australia, and @whrand consumer trends (in organic fiber,
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locally grown, animal welfare, and apparel shoppiogyive a broad picture of wool industry

and better understanding of the research issue.

1.3.1 Wool Production and Processing

The average life span of sheep is about 10 to &BsyeHowever, a ewe's productivity
usually starts to decline after its seventh y&8drerefore, the sheep farmers typically remove
their sheep from the herd before they are 10 yadrsIn addition to wool, sheep provides meat,
milk, and cheese. Sheep can be sheared whendhely approximately normal slaughter weight,
which is 90 to 110 pounds for most breeds in th&. Land sheep can be anywhere from about 5
to 12 months old. A sheep is usually shorn onceyear, removing woolen fleece from the
animal. Today, most of sheep are shorn by mechbsiears, and it may only take five minutes
by a professional shearer. Commonwealth Sciergifit Industrial Research Organization in
Australia innovated a non-mechanical shearing ntetBaclipTM, licensed to the Biological
Wool Harvesting Company in 1997, where sheep ected with the naturally occurring protein
that let wool fleece break off and allowing it te kemoved by hand. This method may help
reduce the cut injuries and stress during the sigearocess and increase the amount of quality
wool harvested. However, the cost of using Bioblys been about four to five U.S. dollars per
head, compared to about two dollars per head mgusechanical shearing (Adams, 2003).
Thus, this method has not been widely adopted.

Shorn fleece is skirted, where workers remove ¢le tlesirable parts of wool such as sweat
tags. Skirted wool is rolled up to be classifigdcbimp (the more bends contained in the wool,

the finer the crimp), strength, and color. Thenplis baled separately by classified levels.
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Greasy wool, wool that still contains dirt and greaghas to go through the following major
steps to become yarns: The first step is calledrsng, which is a process that washes away
dust, sweat, and wool wax, producing clean wodie $econd step is carding, which separates
the stapled wool and laying the fibers in paraltelform a rope called a sliver. And then,
combing, which separates short from long fibersuess that long fibers are laid in parallels to
generate a combed sliver, which is called a topmé&tops are then drawn out into a unified
thickness to thoroughly blend the wool and ensuemeess or regularity of the roving, which is
unspun fiber that is long and narrow bundled piedoecoming worsted, or a yarn. Following
this, the thicknesses of roving are reduced tspiihning operations and evenness is improved in
a step called finisher drawing. In the final stegl)ed spinning, the roving is twisted and
inserted together in order to generate finishedyarith strength. Yarns then could be woven or
knitted into fabric, and then the fabrics were dymthted, finished into clothing or home
furnishings.

Wool processing can have some negative environmesgequences. There are four
major sources of pollutions: 1) pesticides, 2) dgeB) shrink resistance, and 4) mothproofing.
Wool growers use pesticides to help maintain he#ltheir sheep, while the residues may
pollute the environment during scouring. Even tjioall effluent from scouring is treated
before discharged into rivers, some toxic pesteslech as lindane, have been sometimes found
exceeded environmental quality standards (WoolrGankpany). Lindane, also known as
benzene hexachloride (BHC) and gamma-hexachlorobgzbhne (HCH), is a hard
biodegradable and bioaccumulating toxic, whichasried in fifty-two countries and the state of
California. However, it is still allowed in mostiEbpean and low income countries. Lindane,

similar to other agricultural pesticides, can bsilgantroduced to the environment and food
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supply by water and rainfall. It can cause ocaaalidlickering of the eyelid, blood disorders and
children brain cancer, and is considered to beelindo both breast cancer and Parkinson's
disease. Itis no longer produced in the U.Sissold pharmaceutically.

Australia, New Zealand, South Africa and Uruguayeéhbanned the use of toxic and
persistent, organic chlorine insecticide and arsbased pesticides, both of which are probably
carcinogenic to human (Woolmark Company). Onlydegradable chemicals are allowed in
these countries and used in a controlled way tommze harmful residues (Woolmark
Company).

As with other textiles, dyeing is an unavoidablegass to produce fashion garments.
However, some heavy metals, which do not break dawime nature, are used as dyeing
material for wool (Woolmark Company). For exampulges that contain chromium are applied
widely in the wool industry due to the wide randealors available at a relatively low cost.
Particularly, there are no substitutes that canbdigek and navy blue as well as chromium-
containing dyes. Low chrome effluent dyeing tegless have been applied commercially,
where the effluent meet the limitation of chromiwesidues. As an environmentally acceptable
method, natural wool dyes, which used flowers,ibssrroots, leaves and barks, has been
received more public attention in recent years (IWaok Company).

To prevent wool from shrinking, the outer scaleslagf each wool fiber is chemically
modified and covered by a thin layer of polymehisTprocess can produce high levels of
harmful organohalogens, both from chlorine usethépre-treatment stage and the chlorine-
containing polymers. Research has shown that ofgdagens could affect both thyroid and sex
hormones. Most countries have regulations that time organohalogens contained in the

effluent. The German government regulates thd @verganohalogens contained in the
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effluent in all industries. Chlorine usage in theited Kingdom requires license to operate. In
Australia, low or zero organhalogens polymers agglable for commercial use, and the pre-
treatment alternatives to chlorine are under derakmt.

Lastly, mothproofing is an important permanenttireznt for wool carpet. Because wool
contains protein, it is favored by some moths agetles. Although chemicals that are used for
mothproofing on wool carpets are safe to the emvitent under certain percentage, investigation
has found that some conventional mothproofing naghonay exceed the permitted discharge
concentrations (Woolmark Company). Dieldrin usedwool carpet’s mothproofing has been

considered as a possible link to breast cancer.

1.3.2 Wool Properties

Wool accounted for 2.1 percent of world textilegesan 2004 (Woolmark Company). As
general attire became more informal and people baxee to seek more convenience in caring
for clothing, wool demand has decreased and shifi@drds high quality synthetic fibers over
recent decades, as seen in section 1.1. For egalhd. total raw wool consumption dropped
72 percent from 1994 to 2002 alone (U.S. Bureah®fCensus). Yet, wool has unique and
desirable properties which have been sought ajt@ebple for hundred years: 1) wool insulates
against heat and cold; 2) wool is water repell@ptyool is fire resistant; 4) wool is naturally
elastic; 5) wool wears longer; 6) wool is versatigwool resists static; 8) wool insulates against
noise; 9) wool resists dirt; and 10) wool is fastaible (Australian Wool Services Limited).

Wool is well known for insulating against cold, bietatively fewer people know that it can

also provide comfort in the hot weather. Wool esorb about 30 percent of its own weight in
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moisture before it becomes damp to feel. As maasimiabsorbed, heat is generated to keep the
wool warm. Therefore, wool is an ideal textileatear after working strenuously or playing

sport as it let the body to cool down slowly. Al#we wool crimps allow air to be in between
each wool fibers, and this makes wool as a goadaisr in both cold and hot weather.

At the same time, wool absorbs moisture, it repglsds. Outside the wool fiber, the
scales cause liquid to roll off the surface ofwwol fabric. As a result, wool garment can help
to keep dry when caught in a rain. Wool is natynabn-flammable and does not melt when
burned. For this reason, wool garment can prdtedy from serious burns when accidents
associated with fire happened. Due to this atteipfiremen’s uniform is made of wool. Wool
can be extended by about 30 percent when dry asidistd between 60 and 70 percent when
wet, offering freedom of movement for active wear.

Wool can be worn for longer than its synthetic degoarts and keeps its appearance.
Moreover, wool can resist static and dirt, and lasunoise. Coarser wool’s durability and
strength make it ideal for furnishings materiald aarpets. Wool is versatile being used to
produce coats, furnishing material, suits, blanketslerwear, curtains, skiwear, wall paper, and

tennis ball coverings by blending varied kinds @ilvin different methods.

1.3.3 The World Wool Market

China had the largest number of sheep during 2008246 million heads, followed by
Australia (94 millions) and the former Soviet Uni@8 millions). However, Australia and New
Zealand were the largest and the second largedtpwoducing countries (Figure 1.4), producing

745 and 370 million pounds of clean wool in 2003/@$pectively, followed by China with 346
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million pounds wool production. Moreover, Austealvas the largest wool exporting country,
accounting for 45 percent of the world greasy weqdorts during 2002, followed by New
Zealand. Figure 1.6 shows the clean wool expar0D3/04. On the wool importing side,
China imported the most cleaned wool (424 milli@upds in 2002), followed by Italy, and
United Kingdom (USDA, 2005). In addition, about&®ercent of greasy wool can be

processed into clean wool, during 1990/91 to 20®4ldternational Wool Textile Organization).

Figure 1.4 Clean Wool Production, Million Pounds2003/04
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Figure 1.5 Clean Wool Export, Million Pounds, 2002004
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1.3.4 The U.S. Wool Market

There were 67,160 sheep operations in the U.0d ZLivestock, NASS, USDA) and the
national sheep herd consisted of 6.23 million heathnuary 2006, which was 2 percent more
than 2005 and 2004 (NASS, USDA). However, it waly ©.5 percent of the world sheep herd
in 2003/04. There were about five million headsluéep shorn, and about 38 million pounds of
wool were produced in 2004, which brought 7.5 pauied the average weight of a single U.S.
fleece. About 63 percentage of U.S. wool were stoiring April, May, and June. The U.S.
sheep industry is found mostly to the west of Misipi River. Texas, California, Wyoming,
Colorado, and South Dakota are the top five sheeguging states, while Texas, lowa,
Pennsylvania, Ohio, Oregon are the states withajpdive numbers of sheep operations in

January 2006 (NASS, USDA). Texas, Wyoming, Catifay Colorado, and South Dakota were
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the top five wool producing states in the U.S. caetting for 47.8 percent of U.S. wool

production (Figure 1.6).

Figure 1.6 U.S. Wool Production, 2006
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Figure 1.7 Number of Operations and Total Inventoy, 1987-2004
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There are 47 breeds (or types) of sheep in thed$.8f The American Sheep Industry
Association classifies these breeds into six groopesat breeds (Cheviot, Dorset, Hampshire,
Montadale, North County Cheviot, , Oxford, ShropshBouthdown, Suffolk, Texel, and Tunis),
fine wool breeds (American Cormo, Booroola Meribepouillet, Delaine-Merino,

Rambouillet), long wool breeds (Border Leicestasp@worth, Cotswold, Lincoln, Perendale,
Romney, Wensleydale), dual purpose breeds (AmeNiarature Brecknock, Columbia,
Corriedale, East Friesian, Finnsheep, Panama, &plyfarghee), hair and double-coated breeds
(Barbados/American Balckbelly, California Reds, pen; Katahdin, Romanov, Royal White
Sheep, St. Croix) and minor breeds (Black Welsh iain, Blueface Leicester, California

Variegated Mutant, Clun Forest, Gulf Coast, Icelendacob, Karakul, Navajo-Churro, Scottish
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Blackface, Sennybridge Welsh Mountain, Shetland{3Mre Horn). The average grease fleece

weights produced are in the Table 1.1.
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Table 1.1 U.S. Sheep’s Average Grease Fleece WesgAroduced by Breed

BREEDS AVERAGE GREASE FLEECE WEIGHT (lb)
Meat Breeds ~ Cheviot 6.5

Dorset 6.5

Hampshire 8

Montadale 7.5

North County Cheviot 9

Oxford 8.5

Shropshire 8

Southdown 6

Suffolk 8.5

Texel 10

Tunis 6.5

AVERAGE 7.73
Fine Wool ~ American Cormo | s
Breeds Booroola Merino 12

Debouillet 12

Delaine-Merino 11.5

Rambouillet 12.5

AVERAGE 10.9
Tong Wool  Border Leicester o -
Breeds Coopworth, 15

Cotswold 135

Lincoln 14

Perendale 8

Romney 14

Wensleydale 18

AVERAGE 13.21
Dual Purpose ~ American Miniature Brecknock - -
Breeds Columbia 4

Corriedale 125

East Friesian 10.5

Finnsheep 6

Panama 14

Polypay 8.5

Targhee 14

AVERAGE 9.93
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Table 1.1 U.S. Sheep’s Average Grease Fleece WeésgRroduced by Breed (Continued)

BREEDS AVERAGE GREASE FLEECE WEIGHT (lb)
Hair and Barbados/American Balckbelly -
Double-coated California Reds 6
Breeds Dorper .
Katahdin -
Romanov 9.5
Royal White Sheep -
St. Croix -
AVERAGE 7.75
Minor Breeds  Black Welsh Mountain s -
Blueface Leicester 7
Variegated Mutant 9.5
Clun Forest 7
Gulf Coast 5
Icelandic 4.5
Jacob 4.5
Karakul 7.5
Navajo-Churro 6
Scottish Blackface 5.5
Sennybridge Welsh Mountain 9
Shetland 3
Wiltshire Horn -
AVERAGE 6.00

Source: American Sheep Industry Association
*Bold breeds are the lead breeds that are usedadyce organic wool in the U.S.

Marketing methods used for U.S. wool differ acresgions. Wool pools are widely used
by producers all over the nation, where small wawoducers bring their wool together to
increase marketability through larger lot size (ff@1.8). There are more than one hundred
wool pools in the U.S. In addition to wool poalx)ol warehouses are popular in the eastern
states, where wool warehouses hire shearers to wioehdand purchase wool from producers
directly or transport them to warehouse as consegiimAnd then this wool will be graded for
purchasing by the wool trade. In the western Urfast of wool is taken in on consignment and

marketed by producers. There are more than foatghouses located in the U.S., especially in
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the Texas and New Mexico, where almost all wooh&keted through warehouses. Another
way to market wool is directly through wool dealarsl brokers, and there are more than thirty
dealers/brokers in the country. Mills are mostigdted at east coast, which produced from
lightweight worsteds to fancy woolens.

Major U.S. wool processors such as Burlington, Retod, Forstmann (purchased by Victor
in 1999), and Chargeurs use both U.S. wool and waalare imported from Australia and New
Zealand to meet their operational capacities, ditawh to using up all the U.S. wool (American
Sheep Industry Association). U.S. wool exports inadeased from two percent to 56 percent
from 1976 to 2004 (Bureau of Census and USDA). tbshe increases happened in 2000s,
which is believed to have links to the depressibd.&. mills. It is found that 32 percent of
garment sold at retail stores in the U.S were ingabin 1982, versus 93 percent now (Savage,
2006). Most of Australian wool has been used paa@l producing, while New Zealand’s has
been used for industrial and home interior products

U.S. wool clip is similar to Australian clip in tas of quality, thus, U.S. wool prices
fluctuated with Australian wool prices. Since Ghend Hong Kong purchase 20 percent of the
world’s wool clip, and Asia is a major destinatiohAustralian wool, the Asian market has
played an important role in determining wool pricés a result, Australian and U.S. wool
prices have been largely dependent on the Asiamogaie conditions (American Sheep Industry

Association).
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Figure 1.8 Locations for U.S. Warehouses, Poolsha@ Mills
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Source: American Sheep Industry Association
(http://lwww.sheepusa.org/?page=site/text&nav_id=58Bd9478a5f75ad2c23f68fd3abcess
on 2006).

The American Sheep Industry Association (ASI) reprgs 64,000 sheep producers in the
41 states of the U.S. to promote the well-being @aditability of the U.S. sheep industry. The
ASI's American Wool Council had expended nine raillidollars by 2000 to increase
competitiveness of U.S. wool by improving qualifyraw wool, developing new technology,
international marketing, and market research. flihds primarily came from taxing certain
imported fine wool yarns and fabrics, and this finad successfully helped U.S. wool doubled
its exports from 1999 to 2003. The American Wonlst Fund added 4.5 million dollars for
2005 and 2006 fiscal years’ usage. ASI has beekimgon the development of new
products/uses of wool, such as machine-washablé s@mand absorption material, and military

garments. They also developed industry guidelamesformed a shearing task force to improve
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raw wool quality. Their tasks also include coopi@gaand partnering with industry groups and
government agencies, enhancing producer commumsally informing major industry issues
and wool payment programs, providing marketingnmfation by maintaining and expanding
databases of sheep inventories, operations, pegesrting and so on, and research on
increasing wool production. Besides these, AShnaiked on developing risk management
tools and promotions founding for events such aglvestivals and Make-It-Yourself-With-
Wool contests to help U.S. sheep/wool producegaio more profits.

U.S. per capita fiber consumption had graduallyaased from 66.7 pounds to 86.9 pounds
during 1990 to 2005. U.S. population had growrpéfent from 1990 to 2005. During this
period, cotton consumption in the U.S. had grovenrtiost by 48.7 percent. Consumption for
manufacturing (synthetic) fiber also grow 22.4 pettc while wool consumption only grew 16.7
percent, which was very close to the populatiomginaate. As mentioned in the introduction
section, U.S. clean wool consumption has droppéitating that increasingly less clean wool
has been processed in the U.S., but U.S. conswoessimed more fiber including wool. Figure
1.10 shows the per capita fiber consumption she2®05. Synthetic fiber had the largest
market share (55 percent), followed by cotton (408@)er natural fiber (three percent), and

wool (two percent).
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Figure 1.9 U.S. Per Capita Fiber Consumption, 1992005
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1.3.5 The Australian Wool Industry

Australia is the world’s largest wool producing atny, accounting for on average about 31
percent of world production from 1996/97 to 2003/Ddring the last ten years, production of
wool has been declining in Australia, due to thelide in demand. Australian clean wool
production has fallen by 28 percent, from 1.04 iomllmetric tons in 1996/97 to 0.75 million
tons in 2003/04. Australia is also the largest Mexporting country, exporting almost all of its
production to fifty-two countries. The major matkare China (accounting for around 30
percent of Australia’s wool exports), followed bgly, Taiwan, Republic of Korea and France in

2002 (Australian Bureau of Statistics). In additisool exporting valued at 2.5 billion U.S.
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dollars in 2004/05, was 8.3 percent of Australegsicultural exports ranking after beef, wheat,
and wine in 2004/05. Australian wool accountedSbmpercent of global wool apparel produced
in 2004 (Woolmark Company).

To minimize the damaging effect of short-term ecuoimocycles and decreasing wool
demands on the income of wool growers, a wool defoy payments scheme was introduced in
1970. To provide growers with a guaranteed mininpuice for their wool, a minimum reserve
price was initiated in 1974. It was partially fettby taxes paid by growers on the value of
shorn wool and was administered by the AustraliasoMCorporation (AWC). AWC purchased
wool that did not meet the minimum reserve price swold later during periods of higher prices.
This scheme could not be maintained after AWC’s lvetack reached 4.7 million bales in 1991.
Now, Australian Wool Innovation (AWI) takes caretb& wool levy, research and development,
and TWC Holdings Inc. manages the commercial dgweémnt of the Woolmark brand and its
sub-brands. The Australian Wool Services (AW3)tetl operation on January 2001, with over
36,000 woolgrowers applying shared, which represkeover 70 percent of wool tax received at
the time of conversion (Australian Bureau of Statsy.

The Merino breed is the dominant breed in Austrafeamed sheep. It is believed that
more than 80 percent of all Australian sheep are Merino, and most of the remainder is at
least mixed with Merino blood. The most commordgrs Merino sheep in Australia are 1)
Peppin Merino, 2) Saxon Merino, 3) South Australéerino, and 4) Spanish Merino. Peppin
Merino can produce up to 22 pounds of wool per yaad the stud ram can even produce more
than 44 pounds of wool per year. In other wordgpdh Merino can produce double volume of
wool, compared to the most productive wool breedbe U.S. (Table 1.1). Saxon is the

smallest breed of Merino with the lowest level afolper animal (8.8 — 11 pound per year), but

33



its wool is bright, white, soft, and fine. SupediSaxon Merino wool is sold with the highest
price premium in the market. Wool cut from Soutlskalia Merino is the thickest among all
other Merino wool. Spanish Merino is the first Mer breed introduced to Australia and
produces about the same weights of fleece as Pé&fgrino.

Woolmark, Woolmark Blend and Wool Blend are licasthbg AWS, the leading wool fiber
textile authority in the world. Woolmark is a ghily recognized label, designed by an Italian
artist in 1964, indicating 100% pure new wool thas met AWS quality specifications. The
Woolmark Blend was created in 1971 to support vibehds’ innovation. Woolmark Blend
stands for products with a minimum of 50% wool bled. The Wool Blend was launched in

1999 to promote high-tech wool blend products toaitain 30 to 49 percent of wool.

Figure 1.10 Labels for WoolMark Products

WOOLMARK WOOLMARE WOOLBLEND
BLEND

Pure Natural Hi-Performance Hi-Tech
C omfort Blend Blend

Source: Australian Wool

Research by AWS shows that 66 percent of the sisojetheir study felt confident about

buying wool clothing with the Woolmark logo, and p&rcent were aware that garment must
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pass special quality requirements to be able tahes&/oolmark logo. Besides, 59 percent of
the subjects thought Woolmark is associated wittebguality clothing brand names. Moreover,
78 percent of the subjects were willing to pay nforea washing machine with a Woolmark-
approved cycle. Consumers also showed their cendel on carpet and bedding with
woolmarks. Obviously, products with Woolmark logmuld increase sales, not necessarily just
of Australian wool products but of wool from otlemuntries that meet their standards.

AWS started to work on developing environmentalges in January 1992. They focused
on: 1) understanding of wool and its environmeptdential; 2) environmental improvement
opportunities; 3) research and development wodnwironmental criteria, and eliminating
damages from wool production, processing and mizudged) guidelines for environmental
practice; 5) encouraging to establish environmepéities and action plans; and 6) funding
Environmental Wool Science Developments (Woolmankpany, AWS) Nevertheless, a
boycott by U.S. companies of Australian wool in 2@uie to animal welfare issues had cost the
Australian wool industry a loss of $25 billion inraual revenue (see SaveTheSheep.com for

more information).

1.3.6 Consumer Trendsin Apparel Shopping

During the recent decades, consumers in the UM&. $i@zent relatively less amount of
money on apparel shopping. For instance, apppeglding was down from 4.9 to 4 percent
from 1995 to 2004, representing a loss of 324dwilll.S. dollar (Bureau of Economic Analysis),
during when expenditures on cell phones and medarices had increased from 0.2 to 0.7

percent and from 20 to 23 percent, respectivelgweéler, this does not necessarily implying a
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decreasing in the number of clothing items purctiagecause of deflating garment prices,
consumers are able to buy more for less. U.Beibiggest apparel market for China, which
shared 12 percent in 2003, and followed by MexardlD.5 percent.

Cotton Incorporated and Cotton Council Internati@emducted Global Lifestyle Monitor
surveys (GLMS) in 1999 and 2001. It covered tamntes (Brazil, Colombia, Germany, Italy,
United Kingdom, Hong Kong, Japan, Korea Taiwan, buaila) from East Asia, Latin America,
and Western Europe, and 500 subjects, ages fraim 3% years old, were surveyed in each
country. Results from GLMS indicated that 1) snradlependent clothing retailers were more
favored; 2) casual wear was becoming more and puagpalar; and 3) fiber content was a
primary concern for apparel purchasing. Per cagtnding on clothing had fallen from $934
per year to $902 per year globally. People froomgdong and Korea were found to enjoy
apparel shopping the least, but their apparel ekpaes were above the average. The results
also showed that 84 percent of consumers bougintapparel at independent retailers (25
percent), department stores (21 percent), and emalrspecialty stores (19 percent each).
Moreover, 80 percent of subjects preferred to basidclothing than the latest fashion styles. In
the survey, participants were asked to identifydescsuch as price, color, quality, and fiber that
they considered before making purchasing, and v&epeof consumers viewed fiber content as
one of their top concerns. Over 70 percent of eoress were likely to pay more for natural
fibers in Taiwan (87 percent), Italy (80 perceiyia (78%), and Hong Kong (72%). They also
found that 50 percent of global subjects usuallglarays checked fiber content labels before
buying apparel. Some fibers such as polyestertdaand nylon were the least favored by
consumers. They concluded that manufactures slooumisider globalization, casual style, and

fiber content as important directions in targetiregv markets.
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According to the U.S. Census, the minority popolatiad grown 34 percent from 1990 to
2000. A lifestyle survey conducted by the Cottocdrporated for the first three quarters of
2001, which focused on multicultural shoppers’ hetis, showed that black people spent the
most amount of money on apparel for themselvesydmid was the least (Figure 1.11).
Department stores were the most favored by blaoklpeAsian people liked specialty stores the
most, and both Hispanic and white people enjoyethrig shopping at chain stores the most.
Their results also showed that 37 percent of mipshoppers were willing to buy at regular
prices, compared with 25 percent of white peofleey stated that impulse buyers tend to spend
more money on apparel than those who planneddpearel shopping. Their results showed
that 52 percent of minority consumers made theiclpasing on impulse, while 39 percent of
white consumer did impulse shopping. Moreoventskind dresses were found to be on what
Asian, Hispanic, and white consumers spent the widsieir apparel expenditure, with 31.5
percent on average, compared with other apparabkigich as slacks, jeans, sweat apparel, and

shorts.
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Figure 1.11 Average Amount U.S. Consumers Were Wihg to Spend on Apparel for

Themselves, January-September 2001

Average Amount U.S. Consumers Will Spend

on Apparel for Themselves in 2001
(based on first 9 months, dollars)

1,427

Onerall Black Hispanic Asian White

Source: Cotton Incorporated’s Lifestyle Monitor™,

Product quality on clothing has received more &itbencompared with other

manufacturing sectors (Figure 1.12). Again, acegydéo GLMS in 2002, 62 percent of the

respondents preferred quality when they had to slhbetween fashionable and high-quality

apparel. Besides, 30 percent of subjects beliévaschigher-priced clothes were better quality

than lower-priced ones, which was five percent lothan the survey results from 2001.

However, only 56 percent of the respondents wellengito pay more for higher quality, which

was eight percent lower than their findings in 19%dthough, price was the most important

information to know before buying a garment, pres not the only criterion (Figure 1.13).

They gave an example on Turkish towel, where theemf Turkish towel was 79 percent more
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than the world average price from 1989 to 2002 they had become the fifth from the 22nd

foreign towel supplier in the U.S. market.

Figure 1.12 Percentage of Consumers’ Complaints Bt Were About Quality by Industry,
2002

Percentage of Consumer Complaints That
Are About Quality, by Industry

Apparel 26.8
Food

Beauty care

Automotive

Source: PlanetFesdback.

Figure 1.13 Information That Were Important to Know Before Buying Clothing, 1994 and
2002

Information Important To Know Before
Buying Clothing (Percent Responding)

1994 2002 Change

Price 68 80 1z
Fabric content 47 57 o}
Laundry instructions 34 48 14
Where it was made 45 41 -4
Brand name 29 35 6
Environmentally friendly 27 35 &
“Significant changs.

Source: Cotton Incorporated's Lifestyle Morstor ™.
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In 2004, a follow-up study about consumers’ unagerding of garment quality was
conducted by the Cotton Incorporated to identitytdes that affect quality of clothing perceived
by consumers both before and after purchases.reBpendents identified price, garment
construction, comfort, and brand as important gexfanformation that they would consider
before purchases. The respondents were conceitfed/@arability, laundering performance,
and durability after purchasing. They wanted townf the extra amount they paid represented
better wearability, laundering performance, andadility, and such information would be
referred to when they shop for apparel next timike following figure showed how the
respondents considered the relationship betweer pnd quality, durability, and stylish in 2000
and 2004. Fewer consumers thought higher prigggsented better quality with more
durability and style. Particularly, more than &¥gent of consumers agreed that lower-priced
garment could look as good as higher-priced clgthemd the percentage grew over those five
years. They also found that consumers were mdlagvio trade quality for lower-priced
apparel, which might only worn a few times sucliaas$ fashion items.

The proportions of apparel purchased at storesntbet machine washable were 82 percent
and 86 percent in 1990 and 1999, respectively ¢@dticorporated). It also can be explained by
the consumers’ preference shifting to more casigsityle. Casual days at work had grown from
57 percent to 68 percent from 1994 to 1999 (Cottoonrporated). Moreover, sales for casual
clothing such as knit tops, work shirts, sweateis jaans had grown twice as fast as sales for
tailored garment such as suit, dress pants ang shir 1999, 29 percent of tailored apparel was
labeled for home care, compared to 71 percentxfatalothing. The same survey also found
that people in the age group of 45 to 54 checkeauab care label the most frequently and had

the highest percentage of respondents avoidinghpaes because of care labels.
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Figure 1.14 Higher- vs. Lower-Priced Clothes: Perent of Consumer Agreeing in 2000 and
2004

Higher-vs. Lower-Priced Clothes: Percent of Consumers Agreeing
2000 2004

Higher price = better quality

Higher price = lasts longsr

Lowe r priced locks as good
as higher priced

e = T S

Source: Cotbon Incoporaled's Likstyke Manibor™,

In the U.S., children who were under fourteen yeddsepresented 21 percent of all
population in 1998, and children’s garment sale treadhed $28 billion in 2003. Only 5.6
percent of childrens’ clothing were manufacturethi@ U.S. in 2003, when 15 percent of
children’s garment was imported from Mexico, folleavby China for 6.8 percent. Based on a
retail audit that was conducted by Cotton Incorpetan three cities (Raleigh, St. Louis, and
Denver) for over 8,800 garments in 2003, 70 peroétite contacted mothers stated that their
purchases were specifically requested by theidodnil. Moreover, half of children attire was
bought from mass merchants, and 37 percent weme riiadional chain stores.

Another finding from Cotton Incorporated in 199%wled that 76 percent of consumers do
not like to wear wrinkled apparel. Therefore, depeng wrinkle-resistant wool products could
be another key to expand wool consumption in ti& Wachine washable was also an

important factor to appeal consumers purchasing.
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A research survey conducted by AlixPartners in 2096 found that U.S. luxury apparel
shoppers were more interested in quality than desigames. While cotton has been the main
textile consumption in the U.S. market, this surshgwed positive attitudes among wealthy
respondents towards wool products. Their resulggested that consumers valued product
guality the most, followed by experience, accesd, @ice when shopping for apparel. However,
casual clothing accounted for 70 percent of appaseket, and young adults who dominate
apparel expenditure valued price and performanae ihan textile when shopping for apparel
(Woolmark Company).

These studies seem to suggest several ways thevoabindustry could focus their
marketing efforts. The population segments withwgng apparel expenditures included
children, minorities (Black, Hispanic, and Asianatural fiber lovers, and people favor in casual
life style. Thus, designing the wool products thapeal to children could be a possible way to
open a niche market for U.S. wool. Wrinkle-resiseawas found to be one of wool’'s
advantages over other fibers. Therefore, resemrdidevelopment on combining wool with
other fibers to create more wrinkle-resist garmentdd be a method to increase wool demand.
Moreover, the U.S. luxury shopper segment will lygoad target market for quality wool

products.

42



CHAPTER 2 - Literature Review

During the nineteenth and early twentieth centuties wool industry played an important
role in economic development, especially for AusréSouth Africa, and New Zealand. Then,
the rayon industry began to improve production méshand economies of scale in the 1920s,
and began to compete with the wool industry inli®80s. Also, during that time, the synthetic
fiber industry began to grow in France, Germaraly|tJapan, and U.S., indicating that the
downturn in the wool industry would not just bete short run (Abbott, 1998).

Studies about consumer WTP found that some pradtrdiutes may add market values.
For example, consumers valued attributes suchgasmr (Nimon and Beghin, 1999; Loureiro
and Hine, 2001; Dransfield et al., 2005; Harper Blatkatouni; 2002), environment-friendly
(Aguilar and Vlosky, 2007), animal-friendly (Harpamd Makatouni, 2002; Chakraborty, 2005;
Howard and Allen, 2006), and locally grown (Louceand Hine, 2001; Govindasamy, Italia, and
Thatch, 1999; Sirieix and Schaer, 1999; GiraudBmad, 2001; Peterson and Yoshida, 2004,
Tonsor et al., 2005) positively, augmenting thedoict values. However, Nimon and Beghin
(2999) found no price premium for environment-fdgndyes, and McEachern and Schroder
(2002) found that consumers were not interesteatganic meat and ethical subjects. Forney,
Rabolt, and Friend (1993) discovered that COOmattes would not affect consumers’ apparel
shopping behavior, and research done by HarpeMakatouni (2002) indicated that consumers
easily confused with organic and free-rage attabut

Because of the lack of consumer studies on woaymts, the reviews of consumer profiles

and preferences need to focus on other goods. chlagster will first review articles about
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measuring consumers’ WTP, followed by a reviewto@les that specifically estimated
consumers’ WTP for organic, environment-friendiyinaal welfare, locally grown, and COO
attributes are discussed. Articles that discussedumer segments that pay attention to labeling
for socially responsible production are then resdw These discussions provide an overall

picture of consumers’ preferences towards produitsvarious attributes.

2.1. Hypothetical Bias and Its Mitigation

To measure the willingness-to-pay by using choiqgeament, individuals are asked to
choose an alternative, where the product’s atefuncluding price, from a choice set that
consist of products with hypothetical attribut&ince participants are asked to answer in a
hypothetical situation, instead of actually spegdimoney, the difference between hypothetical
and real values can be considerable. Efforts mirmzing this difference have been seen in
several studies. Blackburn, Harrison, and Rutsift®®4) and Fox et al. (1999) estimated
calibration functions relating the answers thatipgnants gave for hypothetical and real
valuation questions. They found that semiparametodel, where the conditional probability
was analyzed, could correct hypothetical respoheter. However, they also found that their
application was limited in private good and usingismall sample, and maybe commodity
specific. Loomis et al. (1994) and Neil et al. 449 both reminded their respondents with
budgetary constraints in order to reduce biaseswyever, their results showed no significant
difference between discussing the budget with gaents and not doing so.

Cummings and Taylor (1999) introduced a cheapdaiipt in their study, which estimated

consumer values for environmental goods using &éragent valuation method. Cheap talk
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scripts explain to the subjects what a hypotheticas is and why it may occur before the
subjects answer the questions. The subjects fomi@ings and Taylor’'s experiments were
undergraduate students. They held a total ofsmxéxperiments. The authors found that cheap
talk scripts can eliminate hypothetical bias eéfitly, and this finding was robust across
different cheap talk scripts and different expentaédesigns. Cheap talk scripts were not
efficient in lowering willingness-to-pay values foommodities that had no hypothetical biases
to begin with. They concluded that cheap talk ine@ywpplicable to a variety of field researches.

Paradiso and Antonella (2001) tested the effekhofvledge on the disparity between
hypothetical and real willingness to pay. Theyigiesd four treatments to compare WTP
estimations: 1) hypothetical WTP for the good iedity known to subjects, 2) hypothetical
WTP for the good directly known to subjects, 3) W& P for the good indirectly known to
subjects, and 4) real WTP for the good directlywnao subjects. The good that was used in the
valuation was an antique print. The indirect knedge referred to the characteristics of the print
that were explained, such as the date, size, dnddwf the print. The direct knowledge about
the print was obtained from physical inspectioiine Experiment with incentive was completed
by one hundred randomly selected postgraduaterstudged 22 to 27. Their two major
findings were that direct knowledge reduced differs between hypothetical and real WTP,
and that the difference in knowledge settings pceduifferent perceptions of commodities’
attributes.

Auger et al. (2003) investigated how much consumensld pay for social product
features. In their study, they used ethical digmwssurvey and choice experiment, where the
choice experiment included eight experimental comas and two control conditions. Unlike

the experimental conditions, the control conditiditsnot have any ethical attributes in the
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choice experimental profiles. With respect to¢batrol conditions, the participants either were
given information about ethical factors or no imf@tion at all. Their surveys were completed
by the MBA students at an Australian universitydergraduate students at Hong Kong
University, and supporters of the human rights oizgtion Amnesty International in Australia.
Results suggested that consumers had limited kig@wlabout commodities’ ethical
dimensions. Moreover, their results also showatlttie provided ethical information could
change the subjects’ shopping patterns. In addibath soaps and athletic shoes were used to
measure the values of ethical product feature®irTasults showed consumers were willing to
pay more for ethical attributes for bath soapshsagbiodegradability ($0 to $0.16), no animal
testing ($0.06 to $0.87), absence of animal byprtd($0 to $0.63). For athletic shoes, their
subjects were willing to pay more for ethical feati acceptable living conditions ($0.47 to
$29.74), moderately minimum wages ($0.32 to $35.080-child labor ($0.28 to $84.73), and
dangerous working conditions ($0.03 to $121.44).

In addition, Lusk (2003) researched the effectshafap talk on consumer willingness-to-
pay for golden rice with 4,900 mail surveys with4dpercent response rate. Golden rice was a
new variety of rice, which is genetically enhaneeth vitamin A, whose future success in the
market was uncertain. He noted that many willirggr®-pay estimation studies showed that
people seem to easily amplify their willingnesspty for quality-improved or function-added
goods. Half of mail surveys contained a cheapgatipt and brief introductory information on
golden rice. The information was provided in twons: an advertisement provided by Council
for Biotechnology Information (CBI) and a statememitten by the author. The author asked a
double-bounded dichotomous choice question tongjstsh those respondents willing to pay a

premium for golden rice and analyzed the respousieg an interval-censored model. He found
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that cheap talk decreased their willingness-tofpaynost consumers but not for those already
knowledgeable about golden rice and genetic engiggeHis results were consistent with both
Cummings and Taylor (1999) and Paradiso and Ani@1i2001).

Harrison (2006) also discussed the role of chelgriaa research about experimental
evidence on alternative environmental valuationho@s. The author focused on a research
done by Cummings et al. (1997), where the “Ligheg@th Talk” and the “Heavy Cheap Talk”
were introduced. In their research, results indddhat the “Light Cheap Talk” increased
hypothetical bias, while the “Heavy Cheap Talk” @&sed hypothetical bias. However, the
author doubted that the “Heavy Cheap Talk” waschetap talk at all, due to the confounding
with a change in the alternatives that were begelged. The author also listed List (2001),
Aadland and Caplan (2003), and Brown et al. (2@33xamples where cheap talk did not work
for all subjects.

Napolitano (2008) studied the effect of informatadyout animal welfare on consumer WTP
for yogurt. There were 104 consumers participaitnieir experiment, and those consumers
were asked to rate their WTPs: 1) blind WTP, wleeresumers tasted yogurt without being
provided with animal welfare information; 2) expsttW TP, where consumers were provided
with animal welfare information, but not allowedttste the products; and 3) actual WTP, where
consumers could taste the yogurt, and animal weeifdormation was given. The second price
Vickrey auction was applied by the authors to as%¢$P for yogurts according to different
levels of animal welfare utilized during the protlan process. Results indicated that animal
welfare information could be a determinant for itndividuals to increase their WTP for animal-

based food products. In addition, the differermetsveen expected WTP and actual WTP might
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be due to the sensory properties of the produltierefore, it is important to pair animal welfare

information with a good quality product to increas@P.

2.2 Consumer Perceptions of Origin-Specific Produst

Country of origin (COO), also known as product doyiimage, has been researched for
years. By Roth and Romeo’s (1992) definition, dopimage is the overall perception that
consumers form of products from a particular coyriiased on their prior perceptions of
country's production and marketing strengths anakwesses. Papadopulos (1993) argued that
COO could influence consumers’ purchasing decisidfescher and Tregear (2000) found that
consumers’ evaluation of products’ quality varigotive product’s country of origin. Previous
research found that country image perceptions vetated to price and quality level (Han,

1989), consumer demographics (Baughn and Yapr&3)1and product familiarity (Johansson,
1989).

Neuhauser and Morganosky (1994) tested the eftéc&shematic information processing
of COO cues in catalogs. The authors first nobedportance of the impact of how
information is presented on catalog purchasingeylfandomly selected 400 telephone numbers
from a medium size Midwestern city limiting the papants to be at least 18 years old, and they
received a 75 percent response rate. Consumeesasked to rank quality and price image of
clothing from each different country of origins (B4, Costa Rica, Korea, Italy, and United
States). They found that consumers predicted higinality for clothes made in U.S., Korea,

China, and Costa Rica than the actual quality,randifferences between actual and predicted
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quality for Italian clothing. However, the priceages were not significantly different from
actual and predicted values among these countiri@sgin.

In a study by Becker, Benner, and Glitsch (2000hscmer perception of quality of fresh
meat (beef, pork, and chicken) in Germany was inya®d. Their survey contained questions
about quality of meat in the shops (for exampleCColor, place of purchases, brand,
marbling, and price), eating quality, safety consenther quality concerns, use of symbols and
labels, and trust in information. Their telephsoevey was conducted by an Irish market
research centre, where they randomly selected pedmb were mainly responsible for shopping
for their household. Their results indicated @&O and place of purchase were the top two
consumers’ concerns when buying beef. Moreoverptace of purchase was the most
important determination for consuming pork. Foickbn, however, there was no statistically
significant dissimilarity between attributes afaoim the price. They concluded that consumers
viewed COO as a signal of meat products’ qualdaied preferred locally produced meat.

A report on the case of New Zealand lamb where @@®being used as a brand was
completed by Clemens and Babcock (2004). New Addemb has used COO labeling as a
“country brand” in the world meat market, where flmmers view this brand of lamb as high
quality. Lamb itself is a niche product relatieebteef, pork and poultry, and commands
relatively high prices in restaurants. New Zealtmdb has emphasized the following
characteisticrs to attract consumers: 1) free raBggood animal welfare practices; 3) no use of
growth-promoting hormones, steroids, or other cleatsj 4) good processing quality; 5)
leanness; and 6) standard and custom-made cutsé@teand Babcock, 2004). Although
opponents have argued that adoption of COO labedigglation will increase domestic

products’ costs and benefit importing goods, atpasimage of a product associated with the
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COO could increase its demand. Therefore, a goodigt image of U.S. lamb or wool has a

possibility of bringing price premiums to sheepmtfiars in the U.S.

2.3 Consumers’ Preferences towards Locally Grown ahOrigin-Specific

Products

In order to help U.S. wool industry, it is importda investigate if U.S. consumers would
prefer and willing to pay more for domestic produaver foreign products. Forney, Rabolt, and
Friend (1993) surveyed 209 university women in f0atia and New Zealand to examine the
different consumer reactions to COO and pricedathing items. Their surveys showed that
both U.S. and New Zealand females were aware of @Ot did not affect their decisions
when purchasing clothing.

Askegarrd and Madsen (1995) argued that specifional consumption patterns remained,
even as the trade globalization tendencies anchatienal convergence continued to grow (cited
in Sirieix and Schaer, 1999). However, Duflosle{2098) found only a few consumers paid
attention to the geographical origin of food pragdua France, with 6.7 percent of subjects
claiming that the origin of a product was the mogtortant determination of product quality.
The attempt on enlarging local products’ markettheen noted as one kind of niche marketing.
Local products can benefit producers by loweriags$portation costs and satisfying consumers’
preference by providing more fresh food (Govindagdialia, and Thatch, 1999). Moreover,
Patterson et al. (1997) found that consumers waarare frequently consuming fruit and
vegetable, aware of the 5 A Day campaign, permamsidents of Arizona, and with higher

level of education had higher degrees of awarenigegally grown, which can increase
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consumers’ willingness for buying local grown protduThey also indicated that shoppers who
were older, frequently consuming fruit and vegetabhd residents of city metropolitan area
would prefer locally grown products better.

Govindasamy, Italia, and Thatch (1999) surveyedS6@ Jersey residents (with 44%
response rate) to find consumer attitudes and nsgptmward state-sponsored agricultural
promotion. Their results showed that 79.9% of comsrs in New Jersey cared about where
fruits and vegetables they purchased were growh386f6 of them would like retailers to
provide information about the originating regioriaurthermore, more than 89% of consumers
indicated that they would specifically prefer toylibose fresh foods grown by New Jersey
farms. In addition, a high proportion of consumargred increasing their purchases, if the
state-grown logos were given. Most importantlyanhe75% of subjects were willing to pay
more for New Jersey fresh products, 46.8% of wharewvilling to pay one to five percent
more than the market price. They concluded thiatpbssible to have high consumer awareness
and acceptance when the proper marketing progreansaaried out.

Giraud and Bond (2001) investigated consumer peafazs for locally made specialty food
products in Maine, New Hampshire, and Vermont, whkey defined the specialty food as a
value-added or premium-priced commodity that cadiberiminated from other products by its
characteristics such as components’ quality, sgreggoeal, origin, branding, packing, and
product formulation. Their mail surveys designed“New Hampshire Made” program was
administered in New Hampshire in the summer of 200R a 59 percent response rate, where a
dollar was paid as a reward for filling out thevay. Subsequently, 500 surveys each were
mailed in Maine and Vermont in the winter of 200Bhwesponse rates of 60 percent and 58

percent, respectively. In this study, they categal food products into low-end ($5) and high-
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end ($20) groups, and treated state of origin @srthin distinguishable attribute from other food
products. Using a dichotomous choice contingehtateon method, they found that consumers
in these three states were willing to pay morddoal specialty products, and the premium
increased with the base price of the certain gddéowever, they did not find any differences in
the median price premia across states. Reseagdested that different promotional programs
will lead to different levels of willingness to pay

Peterson and Yoshida (2004) studied quality per@meptand willingness-to- pay for
imported rice in Japan. In their survey, partiaifgzahad to choose a package of rice with
different attributes (varieties and production oeg). A total of 600 surveys were randomly
mailed to three Japanese rice production regio2@2. The response rate was 62.6 percent
and 48.4 percent of responses from the originalimgaivere useable. They used discrete choice
modeling based on random utility theory and usedsted logit model after rejecting the null of
independence of irrelevant alternatives. U.S.cm@petes with Australian, Chinese, and
Thailand rice in the Japanese rice market, andpnasd 3 to 30 percent less expensive than
Japanese rice, but was more expensive than otiperted rice at the time of their study.
However, prices were not the only factor that Jagsarconsumer considered when making
purchase decisions. They found that Japanese m@nswvere willing to pay more for Japanese
domestic rice (from three distinct regions). Nelveless, retail prices of imported rice (from
U.S., Australia, and China) were higher than coreshwillingness-to-pay in Japan due to
unfamiliarity and negative perceptions of safetgl davor. Therefore, the authors suggested
promotional actions should be taken to increaséipesmages for imported rice.

Tonsor et al. (2005) examined consumers’ preferefarebeef steaks in London, Frankfurt,

and Paris. The authors used choice experimeniissixteen scenarios, with each scenario
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including five different beef steak alternativeyUSDA Choice, 2) USDA Choice No
Hormones, 3) USDA Choice No Hormones or GMs, 4) Bstic Typical, and 5) Domestic
Source Verified, which disclosed the productioncpicees used and the names of farmers and
feeders. The participants were randomly chosen@grmarkets in the above locations in
August 2002, and total of 248 participants wera pgiproximately $16 for London subjects and
$20 for Frankfurt and Paris to complete 20 minetgseriments. They applied a random
parameters logit model to obtain consumers’ wilhiegs to pay for different steaks. Their results
suggested that consumers in France and Germanwiling to pay more for USDA GM-free
beef and domestic, farm-specific beef than conssimethe United Kingdom, while German and
British consumers were willing to pay more for USD&rmone-free beef than the French.
Besides, consumers preferred domestic sourceeefief more than domestic typical beef in

all these three locations.

2.4 Consumers’ Preferences towards Environmentalloncerned Products

Environmental certification has become more andenmmportant in recent years.
Consumers are often confused with organic and gremtfucts. The following body of research
studied environmental label alone to examine ifstwners were willing to pay more for
environment-friendly products, instead of orgamaeduct. Furthermore, Kim and Damhorst's
(1998) research tried to recognize how environmeotacern related to general and apparel
shopping behavior. Their results suggested tlsisatiation to further investigate whether or not
a consumer segment for environment-friendly attelzan be distinguished. Therefore, the

possible marketing strategies for U.S. wool prosieculd be developed
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Kim and Damhorst (1998) studied environmental comead apparel consumption. Their
research tried to find the relationships betweeanrenmentally responsible apparel consumption
behavior, environmental concern and general enmemtally responsible behavior, and
consumers’ knowledge of environmental impact ofrgant products. Their results implied that
the participants’ awareness of environmental imppoedicted general environmental concern.
In addition, they found that environmental conceslated to general environmental behavior,
and the general environmental behavior were foorgktstrongly related to environmentally
responsible apparel consumption. However, sineestivey sample was collected from
undergraduate students in a Midwestern universigir conclusions may not be sufficient to
explain the general U.S. population’s consumptiehavior regarding environmental concerns.

Anderson and Hansen (2004) researched the impacivaonmental certification on
preferences for wood furniture. The objective welieved by surveying 265 Oregon State
University undergraduate students during the 20@Z2cademic year. Five wood CD rack
attributes (price, type of wood, adjustability biesves, and storage capacity) were included in
eight profiles of CD rack alternatives in the syrvé\nd the participants were asked to rank in
order of preference. Conclusions from conjointgsia revealed that the students thought
environmental certification was a favorable atttéybut its impression did not overweigh that of
other attributes. Therefore, the students wereawibhg to pay more for the environmental
certified wood CD racks.

In addition, Wachenheim and VanWechel (2004) ingastd the influence of
environmental-impact information on consumer WTPpimducts labeled as free of genetically
modified (GM) ingredients. In their research, adam nth-price experimental auction was

applied to estimate consumer WTP for non-GM foamtpcts, and the participants were 112
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students from North Dakota State University. Twjoets of information about GM foods were
provided to different subjects: 1) using less padtis and conservation of natural resource
(positive information) and 2) increased usage diaoe herbicides and tolerance in certain
species, spread of genes, and dangerous to nat-tgrecies (negative information). Their
results indicated that the subjects would pay nimr@on-GM foods. Moreover, they found that
when positive information about GM foods was preddconsumers increased their bids for
products with standard-label over non-GM label. tBmother hand, negative information about
biotechnological and environmental impacts coutdease the WTP for non-GM products.
Therefore, information provided with products coaftect the WTP. Similar to Kim and
Dambhorst’s (1998) study, this research may notufiicgent to apply to the general population.
Aguilar and Vlosky (2007) examined consumer WTRg@premiums for environmentally
certified wood products in the U.S. They collectieel data in 1995 and 2005 to identify the
changes in WTP, and used an ordered probit mod&tir results showed that consumers who
believed certification could reduce environmentapacts were more likely to pay more for
environmentally certified wood products. In adulitj a ten percent price premiums for products

with environmentally certified label was found g research.

2.5 Consumers’ Preferences towards Animal Welfare @ cerned Products

Similar to environment-friendly attribute, animaieindly attribute is another characteristic
that can be easily confused with organic attribilBece Australian wool has bad reputation on

animal welfare concerns, it is important to knowis. consumers are willing to pay more for
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the animal-friendly attribute and consumers withatwtharacteristics will be more likely to
prefer the animal-friendly attribute.

McEachern and Schroder (2002) examined the rolieedtock production ethics in
consumers’ values towards meat. They interviewetytfemales from both rural and urban
areas of Scotland, United Kingdom in the sprin@@®0. Results indicated that price and
appearance were the major meat purchasing guitleerefore, their participants were not very
interested in consuming organic meat and onlytla koncerned about ethical subjects.
However, their study indicated that the consumens furban areas were more concerned about
animal welfare than those from rural areas. Timding implied that consumers’ belief towards
animal welfare could be influenced by their famitiawith or dependence on animals.

Chakraborty (2005) studied consumers’ attitude tawanilk produced without artificially
enhanced growth hormone called Bovine Somatotr(@8T). A genetic modified BST can be
given to cows to increase milk production, but ntissand lameness are more commonly found
in BST-treated cows. The author drew a samplegstesnatically stratified, 5,000 households
from the Kansas population, and had a 14 percepbrese rate. A binary choice probit model
was used to analyze the data. His results indidai@ consumers in Kansas were willing to pay
an extra price premium for BST-free milk, and prefdd mandatory labeling on BST-treated
milk products. However, they also found that asoadion level increased the less motivation
for paying more for BST-free milk.

To keep exploring consumers’ preferences for atteib such as animal-friendly,
environment-friendly, organic, and locally growhetfollowing studies were reviewed to

provide more information about consumers’ prefeesnc
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2.6 Studies Examining Preferences towards Combinatns of Attributes

2.6.1 Animal Welfare Concerned and Origin-Specific Products

Howard and Allen (2006) investigated consumergnest in new labeling schemes in the
Central Coast of California. Giving that the UC®partment of Agriculture did not place a lot
of attention on ethical requirements in its orgamigulations, Howard and Allen wanted to study
the effect of ethical issues on consumers’ prefe@en They examined consumers’ preferences
for attributes such as locally grown, living waged small-scale. The surveys were sent to
1,000 households in five counties in the CentradsTof California in April 2004, and the
response rate achieved was 48.3 percent. A Logegression was used to analysis consumers’
interests in these labels. Results showed thauoars preferred the Humane label the most,
followed by the Locally Grown, and then the Liviiage. Subjects who were female,
European-Americans, younger, and/or organic conssimere more likely to favor the Humane
label. In addition, their results implied thatpeadents who had children at home and/or were
older preferred the Locally Grown attribute, white Latino subjects preferred the living wage

attribute.

2.6.2 Organic and Origin-Specific Products

Loureiro and Hine (2001) compared the consumeingtiess to pay for locally grown,

organic, and GMO (genetically modified organism@efiproducts. Their survey was conducted
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in a payment card format to evaluate consumers¢ingitess to pay, where consumers were
provided with six bid intervals from zero to mohah twenty cents per pound. Surveys were
collected in supermarkets in Colorado during thlecfa2000, and 437 usable responses were
obtained. There are four sections in their sunig¢ygeneral consumption patterns and potato
attributes, which consumers found important ancewslling to pay more; 2) nutritional issues
and what would prompt consumers to buy more; 3eblmology questions, and 4) demographic
information. The responses were analyzed by aipheihounded probit model. Their results
indicated that Colorado consumers were willingay pore for Colorado-grown potatoes when
compared to organic and GMO-free potatoes, whege28nt of subjects did not want to pay a
price premium for Colorado-grown potatoes versupé&®ent of participants not willing to pay
more for GMO-free potatoes. Besides, althoughet2ent of consumers were not willing to pay
more for organic food, 21 percent of consumers ddilké to pay six to ten cents more for
organic food products. The authors also implied this finding maybe different for other
products and other geographical area.

Dransfield et al. (2005) studied consumer choiecgtvk and found that the price for pork
is influenced by its appearance, taste, COO, aiodnation concerning organic pig production
in France, Denmark, Sweden, and the United Kingddire pork appearance and choice tests
were completed in France, Denmark, Sweden, andtited Kingdom with about 200 people in
each country and for each test designs (four cherratics and two characteristics) in years 2003
and 2004. In addition, tasting trials were perfedin France and Britain. The participants were
asked to indicate their willingness to pay aftesiraining the appearance or tasting. The results
from an ANOVA analysis showed that consumers wauly want to pay 5 percent more for

“home country” and “raised outside” labeled porkdgucts, and about one-fifth of consumers
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would pay twenty percent more. Their finding wasyabout half the magnitude of Gil, Gracia,
and Sanchez’s (2000) estimates in Spain, wher@@m@mate 12 percent price premium was

found for organic red meats, chicken, vegetabled,careals.

2.6.3 Organic and Environmental Concerned Products

Nimon and Beghin (1999) investigated if Eco-labeése valuable in the apparel market.
They focused on estimating price premium in U.$afgparel manufactured from organic
cotton, dyed with environmentally friendly dyesdamsed no dyes. They expected people to be
willing to pay a price premium from clothing witbrme additional health benefit. Hedonic price
functions were estimated using 750 observationsioé and characteristic data collected from
six retail order catalogs from May to October 19%nce their price data were not real
transactional prices (prices were collected frotalogues), they checked for possible sale and
discounts to confirm the price stability, althowmprevious study by Osborne and Smith (1997)
had found that posted and realized prices werdaimr heir results showed that organic apparel
received a 33.8% price premium. The prices of y@sdgroducts were discounted approximately
by the reduction in production cost. However, tdeynot find any price premium for products
using environmentally friendly dyes, and neithemaditional price premium for baby-organic
apparel.

In addition, Armah (2002) studied eco-label staddan the fresh organic vegetable market
of northeast Arkansas. The consumer-intercephvigies at farmers market and organic retail
stores were used to collect data. The responderitducers, retailers, and consumers) answered

“Yes” or “N0O” questions to indicate if they reliezh labels to sell or buy organic produce. And
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then, the author used maximum-likelihood logit mddedetermine the variables that had
influences on the eco-label usage in organic prizduthe author concluded that female
consumers had higher probability of consuming etx®l, as well as older consumers and
consumers with higher levels of income. Howeverdimect relationship was found between

education levels and marginal probability of the-&abel use.

2.6.4 Organic and Animal Welfare Concerned Products

Harper and Makatounin (2002) studied at consunpaEsieption of organic food production
and farm animal welfare. Four focus groups wergdooted in Reading, United Kingdom
during the summer and autumn of 1999. The scrgequestions were used to determine the
groups which consisted of parents of four to eleyears old children and responsible for the
household food purchases. Results showed thatiowrs were confused about the differences
between organic and free-range products. Alsaojtemdicated that the purchasing decision
was influenced by consumers’ perceptions, belititfudes, and the ability of paying price
premiums for organic foods. Furthermore, food tyad@d health concern were the main factors
in motivating participants to choose organic pradudiowever, ethical concerns especially
those relative to animal rights were found to @ayimportant role in organic foods consuming

since the animal welfare regulations were consiatlaseindicators of food safety.
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2.6.5 Others

Sirieix and Schaer (1999) researched German amttiFri@onsumers’ attitudes and
behaviors towards organic and local foods. Theydwomputer-assisted telephone interviews to
contact 616 persons in Germany and 203 personsirc€, and measured the image of organic
agriculture in terms of five concepts: animal wedfehealth, environment, food taste, and
trustworthiness. They found that the percentadgerefich who regarded organic was better than
conventional was higher than in Germany in all ¢hiage factors, and the mean percentages for
these five criteria were 51.3%, 57.7%, 69.3%, 45.4846 41.8%, respectively. However,
German consumers preferred local food more thandRteOn average, 80% of consumers had
more confidence in food from their own region ahdught local organic food was important.
Moreover, 62% of consumers from these two countriesld only buy food products from their
local region, if possible.

Makatouni (2002) investigated what motivates Unk@&agdom consumers to buy organic
food. The means-end chain theory and ladderindpodetvere used to interview 40 subjects in
2000, where the means-end chain theory says thatiogers buy products since those products
illustrate their desired values. The author nag@wheir participants to parents who raised
children between four and twelve years old and bbogganic food regularly. This research
distinguished animal welfare issues between lifaasrelated to both animal and human. The
concept of “you are what you eat” and “happy angypbduce healthy products” were used.

His result showed that this group of consumersimsed organic foods because of the health

factor for themselves or their family, environmearid animal welfare. However, this research
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did not examine the willingness-to-pay for orgamioducts that also represents animal friendly
and environment friendly.

Hustvedt (2006) researched consumers’ preferemcdsdnded organic cotton garment.
The data were collected through a mail survey W#t9% usable response rate. The author used
factor analysis to determine the necessity of g three items in the survey to measure
Personal Norm and five items to measure Self-ltenfnd then, conjoint analysis and
predictive data analysis were applied. The conjamalysis examined the likelihood of shopping
for a certain apparel profile and consumer clust@itse author used predictive data analysis to
forecast purchasing intentions for organic cottameent during the next apparel shopping.

Results from this research indicated that subj@ete neutral about their responsibilities of
buying organic cotton apparel products and sometioaight of themselves as socially
responsible, organic or environmental consumetse survey results also revealed that the
organic cotton apparel consumers were not demogpaphdifferent from other healthy/natural
food consumers (i.e., less likely to have childuveder age of eighteen in the home, higher
educated, and wealthier than general populationaddition, organic cotton consumers
considered environmental impacts from apparel prtdn, and thought that organic farming
could protect environment. Results also showetrdspondents preferred apparel that was
made of moderate percentage of organic cotton fitaer organic apparel, which met the organic
processing standards. The author concluded thgidhicipants thought the label for the
percentage of organic cotton content was more Ls&dn the labels for fair trade or for
donations to cancer research during apparel shgpgiherefore, labeling organic cotton blends
could increase organic cotton consumption from goress who self identified as environmental,

socially responsible, and organic consumers.
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2.7 Profiles of Socially Responsible Consumers

Researches had debated whether or not consumeesegexist for various products’
attributes, which relate to social responsibiliesl consumers’ ethical concerns. Due to the
increasing media coverage (e.g. depletion of ti'saresources and exploitation of child labor),
concern about environmental and social problemsifasatically increase among the American
population. Consumers who take these attributesconsiderations when making their
purchasing decision is important to marketersaddition, it is also essential to investigate
consumers with which kind of demographic and psgcaphic characteristics are more
environmental and socially conscious.

Roberts (1996) pointed out that even though conssioiaimed that they would pay more
for environmentally compatible products, the U.&sumers did not actually buy these products.
In his study, Roberts summarized findings from pres researches that the attitude-behavior
gap resulted from: 1) the price premiums for greemmodities being too high, 2) price, quality,
and convenience affected consumers’ purchasingidaeanore than the product’s
environmental attribute, and 3) the consumers benudear about green commodities. To
examine the attitude-behavior gap, the survey niketbas used, with a 46 percent of response
rate consisted of a randomly selected sample O31L5S. adults. Roberts indicated that 18
percent of the subjects were willing to buy foriatlg responsible products or services always to
most of the time, while 39 percent of the subjesetisl that they never, rarely, or sometimes
consumed these socially concerned products. Adspondents’ gender, income, and age were
slightly related to their socially conscious belmaybut education and career were not. When
subjects were older and/or had a lower income, Wexe more likely to purchase socially

conscious products. From his study, Roberts calecldwo important findings: 1) there was a
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large segment of socially responsible consumers 2aislemographic characteristics could not
predict socially responsible consumers’ behavidi.we

Dickson (2001) examined whether consumers’ apanahasing decision was influenced
by the apparel label guaranteeing good working ttimmdduring garment production. Two
thousand mail surveys were randomly and proporteéyaistributed based on the geographic
population. A 30 percent response rate was acthied@ ordinary least square regression and
part-worth utilities for each subject were used ikkmeans cluster analysis to categorize
individuals into market segment based on theiratteristics. Results indicated that only a
small proportion of consumers would be influencgdhe label. Dickson categorized his
consumer segment based on consumers’ demograghsgiohographic characteristics.
Specifically, this study found that the “No Swekbtel was preferred more by women than men.
In addition, consumers with a lower level of edumaivere more likely to make their purchasing
decisions based on the label; however, consummsie level did not have influence on

whether or not the label affected a consumer’stmsing decision.

2.8 Summary of Consumer Studies

The review of the consumer studies suggests teeteféness of using a cheap talk script in
increasing the degree of accuracy in estimatingamers’ preferences. Studies measuring
consumers’ WTP for various product attributes sgggethat consumers were generally willing
to pay more for organic, hormone-free, animal-fdignenvironmental-friendly, and locally
grown products. However, many of these studiegded on food consumption. This research

aims to find out if similar findings are applicaliteapparel consumption. Moreover, the trade-
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offs between organic and animal-friendly farminggiices and between organic and locally
grown product, i.e., consumers’ awareness about@maental benefits close to home versus

abroad, which have not been previously studied,beilexamined.
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CHAPTER 3 - Methodology

3.1 Survey Design and Choice Experiment

Consumer preferences can be studied through relvealated preferences. The revealed
preference techniques include hedonic analysidrandl cost method, where actual consumers’
responses are used to model consumers’ prefer@ramsrket and non-market goods. The
stated preference techniques, such as continglreticn, contingent behavior, and choice
experiments, collect data from participants’ prefexes in hypothetical settings. Thus, the stated
preference method is believed to work better whatimating demand for new products,
products with new features, or products not tradetie real market (Louviere, Hensher, and
Swait, p. 21, 2000). Although stated preferencéhoekis always questionable for being able to
elicit actual consumers’ behaviors accurately duihé hypothetical nature of survey questions
(Cummings, Brookshire, and Schulze, 1986; Mitchalll Carson, 1989), revealed preference
methods may suffer from co-linearity among attrésuprecluding the identification of the
marginal impact of relevant factors (Loureiro, Ma€key, and Mittelhammer, 2003). Indeed,
Loureiro, McCluskey, and Mittelhammer (2003) conguhsurvey responses and market
behaviors of the same individuals and found thetest preferences predicted actual market
behavior. Here, organic wool and wool with anirfredndly and environment-friendly attributes
can be viewed as an unfamiliar product to the germrblic. Therefore, stated preference data
rather than revealed preference data will be cittand analyzed in this research.

The three most common procedures to measure con3AMire or economic value for their

preferences, used in practice are: personal ires;iwritten surveys, and experimental auctions
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(Umberger et al., 2000). Since the existence pblhetical bias, experimental auction is more
and more popular in estimating WTP, and experimientetions have the potential to provide
more trustworthy measurements of consumer WTP higpothetical surveys (Lusk et al., 1999).
However, it usually involves with giving incentivehich may introduce bias into bids and
limiting the sample size. Furthermore, the bidymlao be influenced by other substitutes, and
zero bidding maybe easy to observe (Lusk and HydXi¥). Personal interviews are preferred
when researching a specific target population. meéehod is known for high response rates, but
it is also expensive, time-consuming, and cannsityegepresent the population as a whole. To
obtain representative preferences based on a modeget, this study will use surveys to obtain
consumers’ willingness-to-pay values for wool pretduvith different attributes.

Lusk and Hudson (2004) mention dichotomous choimstions and choice-based
contingent valuation as the most common methodseasure WTP along with experimental
auctions just discussed. The dichotomous choiestans are frequently used to measure the
value of non-market goods, and are less frequersilyl to measure the value for new commodity.
Both single- and double-bounded dichotomous chgisstions were found with the following
two disadvantages: First, both methods only con@érP for a single commodity. Second,
these approaches only allow for inspecting if gesttbwould pay more or less than a certain
price. Therefore, this measurement is not suitidsléhis research.

Contingent valuation and choice-based experimastth@ most commonly seen
applications in surveys to obtain WTP. In contimgealuation, participants are asked to state
their WTP for a non-market good, which is tradea imypothetical market (Mitchell and Carson,
1989). The greatest advantage of using contingangtion is the ease of analysis. In the

choice-based conjoint analysis, respondents chaltsmatives not in terms of the marginal rates
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of substitution between commodities, but accordantheir preferences of attributes on these
products (Kimenju, Morawetz, and De Groote, 2008¢cording to Louviere, Hensher, and

Swait (p. 17, 2000), product attributes can beedhimn choice experiments enabling the effects of
each attribute to be identified. The responseas fthoice experiments can be analyzed based on
random utility theory (Thurstone, 1927) and Lanegsttheory of utility maximization

(Lancaster, 1966). Choice-based experiment is suted to address the research objective to
find consumers’ WTP for the same wool product witffierent attributes. Moreover, using
choice-based experiments can predict participatisices by determining the relative

importance of various attributes in their choiceqass (Hanemann and Kanninen 1998).

A choice-based conjoint experiment asks samplediohehls to choose their most preferred
alternative from choice sets comprising of a nundielternatives with pre-specified attributes.
Individuals can be allowed to choose none of therétives in a given choice set. Each choice
set will be specified with four alternatives (wgobducts A, B, C, and acrylic), and each product
alternative will be specified with four attributgsice, COO, and two production attributes).

The attributes are discussed in detail below.

In addition, Lusk and Norwood (2005) examined tfieat of choice experimental design.
Choice experiments offer researchers the abiligelect the choice sets. However, it is always
challenging to determine the statistical desigohafice questions. The authors used a Monte
Carlo framework to evaluate the impacts of choxgegimental design on willingness-to-pay
with defined true utility parameters. They genedadata from competing experimental designs,
and then employed a true utility function to getesamulated choices for the multinomial logit
models. They had six different experimental desigith different degrees of inference on

willingness-to-pay estimation accuracy. Their fessundicated that designs with incorporated
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attribute interaction effects can estimate willinga-to-pay better than designs without the
interaction effects. They also found that a laggperimental design did not guarantee better
performance than a design that minimized an eficyecriterion. Therefore, their contributions
suggested researchers could simplify a survey witlosing the credibility of welfare
estimation. Therefore, even there are 18 altarest@nd 816 potential sets that can be used in
this study, only the most relative and efficiertssgere selected in the survey.

Similar to Lusk (2003), this research will inclugdormation about animal welfare and
environmental issues associated with wool prodacthich most consumers are likely not
aware, in one-third of our survey. Details of ®yrdesign, choice experiment, and theoretic

model are as follows.

3.1.1 Mail Survey

A copy of the survey used in this research carobhad in the Appendix. The first page of
survey described the purpose of this research memlueaged participants to complete and send
back the surveys. The survey itself was divided three sections. In the first section, questions
were asked concerning (1) respondents’ apparelpshgabits, preferences on wool products,
familiarity with organic products and environmendaimages when manufacturing or dyeing
fabric, (2) respondents’ opinions towards animgtht;j recycling, country-of-origin, locally
grown, and (3) the frequency in which respondemsl new restaurants.

The second section of the survey consisted of elgats. In order to minimize gender and
fashionable biases, gloves were the chosen woduptdhat respondent were asked to value.
Prior to the valuation section, a short paragraptoduced the super-fine wool and attribute (e.qg.,

absence of allergens and cleaning instructions).
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There were six choice sets in the choice experipzart each set contained four alternatives.
The first three wool products, pairs of gloves,heagntained the following four attributes: COO
of wool (U.S. or Australia), two out of the thrempessing attributes (organic, animal-friendly,
and environment-friendly), and the unit price (%7.$8.25, or $8.70). The fourth product was
described as acrylic and had the cheapest pricég$6Using $7.50 as the base, prices were
determined by increasing the base price by tenepéand twenty percent. Price for the acrylic
product was obtained by decreasing the base pyitenbpercent. An orthogonal design was

used to select the 6 choice sets. Table 3.1 peevath example of a choice set.

Table 3.1 Example of a Choice Set in the Mail Surye

Product A Product B Product C Product D
AU" wool US wool US wool
Organic Pro-Animal Organic Acrylic
Pro-Animal Pro-Environment Pro-Environment
$8.25 $7.50 $8.70 $6.75

* AU denoted Australia.

The final section of the survey consisted of derapbic questions, which included zip code,
gender, marital status, age, race, household merdg distribution, the highest education
level obtained, income. In addition, subjects wads® asked questions concerning their allergy
condition and pet’s ownership, to determine a biekween people who concern about animal
welfare and people who own pets at home.

Table 3.2 describes the three different surveyioessused in this research. Version A was
defined as the survey version that did not prowidg information about attributes in the choice
set. Version B provided brief definitions about five production attributes (US, AU, organic,
pro-animal, and pro-environment, Table 3.3). @<t was an extension of version B and

included several short paragraphs that explainedtirent difficulties of raising sheep
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organically as well as provided suggestion for Essgent production practices, which would
allow for pro-animal or pro-environment producticia. In addition, version C also offered
information on country-of-origin and how AustraBgractices have led to their poor animal
welfare reputation. The following passages argtragraphs provided in version C:

Organic farming and manufacturing practices linfietuse of synthetic
substances to those approved by the National Oog@teindards. Besides the
organic standards, there are other ways to prodwoel that can be
considered pro-environment. Producers who firchallenging to adhere to
the organic standards can adopt less stringent patidn practices and still

claim that their products are pro-environment.

When people who raise sheep organically treat Heep for worms
using anti-parasite drugs, the wool from the shisapo longer considered
organic under current standards. Since worms am@mmon, this makes it
difficult to produce organic wool. Some peoplddwed that failing to give the
sheep the most effective treatment for worms isl ¢authe sheep.

Country-of-origin tells us where the fiber produwastiis taking place. If
an organic or pro-environment production procesbesg used, the country-
of-origin tells us which environment is directlynediting from such
production practices. Moreover, some people amcemed about the

environmental impact of transporting products olerg distances.

Mulesing is an important part of husbandry in Aastr, where the skin
around the backside is surgically removed to pré¥igrstrike caused by
Australian blowfly. The process of mulesing hasnbeported to mutilate
many sheep by trussing the animals upside-dowrcandng large pieces of
flesh from their rumps without any pain relief nmeadion.
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Table 3.2 Information Contents in Different SurveyVersions

Survey Versions

Information Contents

A None
B Definitions of attributes
C Definitions of attributes and paragraphs of infation

Table 3.3 Definitions of Wool Production Attributes

Labels: Descriptions:

US Wool Super-fine wool from sheep that were raesed shorn in U.S.

AU Wool Super-fine wool from sheep that were raiaad shorn in Australia.

Organic Wool that was produced and processed into yarnrdicgpto the
National Organic Standards regulated by the US Beyeat of
Agriculture.

Pro-Animal Wool that was shorn with care from sheep that werged humanely
with respect for their physical and mental wellness

Pro-Environment Wool that was produced and processed using metkibi$ninimum
impact on the environment, which may be more @& stgngent than
the organic standards.

3.1.2 On-line Survey

In addition to the mail survey, an on-line based/ey was also conducted. There were

three slight modifications between the two typeswfeys. First, a “don’t know” was added as

a possible response to the question concerningmegnt's knowledge about environmental

damages caused from activities such as growingrotaising sheep, manufacturing polyester,

manufacturing rayon fiber, dyeing cotton fabricgdalyeing polyester fabric, as well as for the

guestion concerning subjects’ belief about aningddtr This modification was based on the

comments received from mail surveys. Second, teégbor-friendly attribute was added into

choice alternatives to increase variability in @sges. This attribute indicates the wool is a

product of sheep raised by producers who do nbh#tlve predators on their land. The final
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modification was the price of acrylic was changeté¢ the same price as the cheapest wool
product. Therefore, the survey could examine cowese’ preferences between the cheapest
wool and acrylic. An example of a choice set @tkin the on-line survey is presented in Table

3.4.

Table 3.4 Example of a Choice Set in the On-line 8tey

Product A Product B Product C Product D
US wool AU wool AU wool
Pro-Environment Pro-Environment Organic Acrylic
Pro-Animal Predator Friendly Pro-Animal
$8.70 $8.25 $7.50 $7.50

Given the research budget, the on-line survey ooiained version A and C (Table 3.2).

3.2 Survey Data Collection

3.2.1 Mail Survey

The mail survey included a cover letter and a lesSrsize, postage-paid returning envelope
with a tracking number. Depending on the survagiea, the instrument was six or seven
double-sided pages. The first survey mailing weag 8 2,400 (800 for each version of survey)
households in the United States in November 200& incentive was included in this survey.
The mailing list was purchased from a database eompvhere the participants were randomly
chosen from a pool of consumers who had indicatedtarest in wine, cultural activities, and
antique. The justification for this additional&fting was to obtain responses to consumers who
were likely familiar with organic products. At tlsame time, it certainly could have confined

our sample to a segment of the population thatdistgict from the general population. To
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obtain geographically representative results, thneeys were sent to each state, based on the
percentage of state populations in the nationalifadion. In order to increase the response rate,

a second mailing, which contained the same masesgthe first mailing was sent one month

later to non-respondents from the first mailingaasminder to complete the survey. Thirty-two
surveys were returned because of undeliverablesadds or the survey recipients were deceased.
A total of 701 usable surveys were received, winighresented a 29.21 percent response rate and
a wide range of demographics from all fifty-oneesaand the District of Columbia. The

summary for the number of responses and the respates for different versions and mailings

are presented in Table 3.5. Version C had thedsigtesponse rate, followed closely by version

A and then version B.

Table 3.5 Number of Responses and Response Rate Tdwee Survey Versions and Two
Mailings

Survey Versions

A B C Total
First mailing 166 143 182 491
(6.92%) (5.96%) (7.58%) (20.46%)
Second mailing 63 77 70 210
(2.63%) (3.21%) (2.92%) (8.75%)
Total 229 220 252 701
(9.54%) (9.17%) (10.50%) (29.21%)

3.2.2 On-line Survey

The on-line survey, with slight modification fromet mail survey, was administered in
October 2007. The length of instrument was eiglgfgs for version A and twelve pages for
version C. Unlike the mail survey, the on-linevay was randomly sent to subjects in the U.S.

without considering geographically representatssues or their personal interests. The panel of

74



consumers was purchased from the marketing researmspany, Zoomerang, which gave the
participants an incentive after they completedsiimvey and visited the Zoomerang site. The
participants represented forty-six stated total of 514 completed responses were received
which represented a 88 percent completion ratmil&ito the mail survey sample, the use of
the research company’s panel might have beenatestrour sample to a certain segment of the

population.

3.3 Descriptive Statistics on Survey Respondents

3.3.1 Mail Survey

The demographic response results are reportedale Bab, and the geographic division
and regions are defined in Table 3.7. Geogragdlgispkaking, the survey respondents were
more concentrated in the Midwest (30.53 percerd)tha South (29.39 percent) regions.
Responses from these regions were five percentagesigher than expected. Conversely, the
Northeast region had responses that were eighépige points lower than expected. More
specifically, the subjects who completed the sumeye least likely to be from New England
(4.14 percent) and the East South Central divisfbr& percent), and were most likely from the
East North Central division (21 percent). Everutjio 26.57 percent of surveys were sent to the

East South Central division, only 5.42 percentagj@ssponses were from this division,

% The responses were not received from the followsiages: Alaska, Hawaii, New Hampshire,

and Wyoming.
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suggesting lowest response rate among the divisitas implies that people from this area were
not as interested in participating research in vpwotlucts as people from other divisions.

The numbers of responses from female and male siumikar, consistent with the U.S.
Census 2000 (Table 3.8). The majorities of respotsdwere married (69.8 percent), white (87.2
percent), and between the age of 45 to 84(74.42p8tcCompared to the U.S. Census 2000, we
had 15.4 percentage points more married subjegi$,dercentage points more white
participants, and 41.5 percentage points more stdyeho were between 45 to 84 years old. In
this study, participants’ average age was oldar tha average age of the U.S. total population,
which indicated that people who had shown intenestgine, culture, and antique were more
likely to be older. Fifty-seven percent of the gderhad at least completed a degree from a four
years college, which compared to the U.S. populatid@2000 (24.4 percent) suggested the
participants in this research were more highly etk One third of subjects’ household
income was between $35,000 ~ $74,999, which wasssito the percentage of the total U.S.
population within the same income basket (36 pdjcdn addition, sixty-two percent of
participants had pets at home and the same pegeeotaesponses indicated that they had some
type of allergy; 6.18 percent were allergic to fibgaterial, and 17.39 percent of had allergy to
chemicals.

For psychographic variables with a 5-point scalestjon, the average response of 3.56
implied that most participants, to some degreaebed in animal rights. Responses from the

survey also indicated that most subjects recydéubae (4.03 out of 5), preferred U.S. products
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Table 3.6 Demographic Distribution of Responses fra the Mail Survey

Versions of Survey

Number of Responses

Percentage of Response

Varable——— A B c Al A B C All
Division

1.New England 14 5 10 29 6.11% 2.27% 3.97% 4.14%
2.Middle Atlantic 32 30 32 94 13.97% 13.64% 12.70% 13.41%
3.East North Central 37 55 56 148 16.16% 25.00% 22.22% 21.11%
4.West North Central 25 20 21 66 10.92% 9.09% 8.33% 9.42%
5.South Atlantic 32 33 50 115 13.97% 15.00% 19.84% 16.41%
6.East South Central 11 13 14 38 4.80% 5.91% 556% 5.42%
7.West South Central 19 19 15 53 8.30% 8.64% 5.95% 7.56%
8.Mountain 19 19 21 59 8.30% 8.64% 8.33% 8.42%
9.Pacific 40 26 33 99 17.47% 11.82% 13.10% 14.12%
Total 229 220 252 701

Regions

Northeast 46 35 42 123 20.09% 15.91% 16.67% 17.55%
Midwest 62 75 77 214 27.07% 34.09% 30.56% 30.53%
South 62 65 79 206 27.07% 29.55% 31.35% 29.39%
West 50 45 54 158 25.76% 20.45% 21.43% 22.54%
Total 229 220 252 701

Gender

Male 116 107 131 354 51.10% 49.08% 51.98% 50.79%
Female 111 111 121 343 48.90% 50.92% 48.02% 49.21%
Total 227 218 252 697

Marital

Single 35 28 43 106 15.42% 12.84% 17.13% 15.23%
Married 162 155 169 486 71.37% 71.10% 67.33% 69.83%
Separated 2 5 0 7 0.88% 2.29% 0.00% 1.01%
Widowed 16 13 17 46 7.05% 5.96% 6.77% 6.61%
Divorced 12 17 22 51 5.29% 7.80% 8.76% 7.33%
Total 227 218 251 696

Age

18~24 4 2 3 9 1.76% 0.92% 1.20% 1.29%
25~44 44 55 58 157 19.38% 25.23% 23.11% 22.56%
45~59 93 79 84 256 40.97% 36.24% 33.47% 36.78%
60~84 83 80 99 262 36.56% 36.70% 39.44% 37.64%
85 and older 3 2 7 12 1.32% 0.92% 2.79% 1.72%
Total 227 218 251 696
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Table 3.6 Demographic Distribution of Responses fra the Mail Survey (Continued)

Versions of Survey

Number of Responses

Percentage of Response

VarigBe——— A B C Al A B C Al
Race

White 199 190 216 605 87.67% 87.56% 86.40% 87.18%
Black/African American 7 7 9 23 3.08% 3.23% 3.60% 3.31%
Hispanic 6 8 21 3.08% 2.76% 3.20% 3.03%
American Idian/Alaska Native 1 1 0 2 0.44% 0.46% 0.00% 0.29%
Asian 4 4 10 18 1.76% 1.84% 4.00% 2.59%
NH/PI 5 0 0 5 2.20% 0.00% 0.00% 0.72%
Other 4 9 7 20 1.76% 4.15% 2.80% 2.88%
Total 227 217 250 694

Education

Elementary 1 1 2 4 0.44% 0.45% 0.80% 0.57%
High school 58 34 44 136 25.44% 15.45% 17.60% 19.48%
2-year college 50 52 58 160 21.93% 23.64% 23.20% 22.92%
4-year college 62 64 71 197 27.19% 29.09% 28.40% 28.22%
Graduate school 57 69 75 201 25.00% 31.36% 30.00% 28.80%
Total 228 220 250 698

Household Income

Less than $14,999 7 6 7 20 3.50% 2.88% 3.06% 3.14%
$15,000 ~ $24,999 17 11 14 42 8.50% 5.29% 6.11% 6.59%
$25,000 ~ $34,999 22 11 27 60 11.00% 5.29% 11.79% 9.42%
$35,000 ~ $74,999 66 70 79 215 33.00% 33.65% 34.50% 33.75%
75,000 ~ $99,999 35 53 35 123 17.50% 25.48% 15.28% 19.31%
100,000 ~ $149,999 35 38 42 115 17.50% 18.27% 18.34% 18.05%
More than $150, 000 18 19 25 62 9.00% 9.13% 10.92% 9.73%
Total 200 208 229 637

Pets

Has pet 140 148 146 434 71.99% 75.09% 66.45% 62.27%
No pet 86 72 105 263 28.01% 24.91% 33.55% 37.73%
Total 226 220 251 697

Allergy

Has allergy 137 134 162 433 79.82% 80.00% 81.41% 62.21%
Allergy to fiber 15 16 12 43 3.33% 3.76% 2.56% 6.18%
Allergy to chemical 44 32 45 121 9.76% 7.53% 9.62% 17.39%
No allergy 91 85 87 263 20.18% 20.00% 18.59% 37.79%
Total 228 219 249 696
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Table 3.7 Definitions for Regions and Divisions
Region 1: Northest

Division 1: New England Connecticut, Maine, Massachusetts, New Hampshire, Rhode
Island, Vermont
Division 2: Middle Atlantic New Jersey, New York, Pennsylvania

Region 2: Midwest
Division 3: East North Central  Indiana, lllinois, Michigan, Ohio, Wisconsin

Division 4: West North Central lowa, Kansas, Minnesota, Missouri, Nebraska, North
Dakota, South Dakota

Region 3: South

Division 5: South Atlantic Delaware, District of Columbia, Florida, Ggta, Maryland
North Carolina, South Carolina, Virginia, West Virginia

Division 6: East South Central  Alabama, Kentucky, Mississippi, Tennessee
Division 7: West South Central Arkansas, Louisiana, Oklahoma, Texas

Region 4: West

Division 8: Mountain Arizona, Colorado, ldaho, New Mexico, Montana, Utah,
Nevada, Wyoming
Division 9: Pacific Alaska, California, Hawaii, Oregon, Washington

Source: United States Census Bureau

over products from other countries (4.12 out of 5), and showed support towards local businesses
(3.4 out of 5). However, the majority of the respondents were not willing to try aeséaurant

within one week of its opening (1.67 out of 5). From the 4-point scaled questions, the average
responses of 3.35, 2.2 and 2.05 indicated subjects’ familiarities of organic foods, organic cot

and organic wool, respectively. The respondents believed that manufacturicgbfitiers

(e.g., polyester and rayon) could cause more environmental damages than graamg/\¢ith

respect to apparel shopping, machine washable and price were the most imptatant cr

affecting respondents’ purchasing decisions, whereas organic certifiei@sigder brand were

the least important.
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Table 3.8 Demographic Characteristics of the United States (2000)

Characteristics % Frequency
Sex
Male 49.1%
Female 50.9
Marital Status
Single 27.1%
Married 54.4
Separated 2.2
Widowed 6.6
Divorce 9.7
Age
Under 24 years 35%
25 to 44 years 30.2
45 to 59 years 18.2
60 to 84 years 14.7
85 and Over 15
Education
Less than 9th grade b
High school graduate (including equivalency) 28.6
Associate degree 6.3
Bachelor's degree 15.5
Graduate or professional degree 8.9
Household Income
Less than $14,999 1598
$15,000 to $24,999 12.8
$25,000 to $34,999 12.8
$35,000 to $74,999 36.0
$75,000 to $99,999 10.2
$100,000 to $149,999 7.7
$150,000 and over 4.6

Source: United States Census Bureau, Census 2000.
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3.3.2 0On-line Survey

Similar to the mail survey, most of the participants were from the Mid{86i4 percent)
and the South (29.96 percent) regions (Table 3.9). Eight percentage point higher respanses w
received from the Midwest than expected, but six percentage point fewer espans
received from the South region than expected. In addition, most of the participemnfsome
East North Central (19.46) division. The response from New England (5.25 percent) and the
East South Central divisions (5.45 percent) were the lowest, which is consisteiewrthit
survey results (Table 3.6). The distributions were not very different from thedthS
population (Table 3.10) with only 0.02 percent to 5.5 percentage points of differences. Unlike
the mail survey and the total U.S. population, the on-line survey’s sample included more than
twice as many female respondents (70.23 percent) as male participants (28en?).per

The majority of online survey respondents were married (45.33%), white (86.96%), and
between the age of twenty-five and forty-four (41.63%). The proportions of thetsubjactial
and race status were similar to findings from the mail survey, and consigtettiewesults of
the U.S. Census 2000. However, the on-line survey participants were found to be younger than
the mail survey patrticipants, which reinforced the finding that older peopletedmarinterested
in wine, cultural activities, and antiques than younger consumers. The finding®ald be
explained by the fact that younger population used the Internet more than older popuiag
mail survey participants were found to be on average more educated than tifapéstioom
the on-line survey. Approximately fifty percent of respondents completed ge@leyear or 4-
year college) degree, which is higher than percentage of the total U.S. populatioesulise r
also indicated that about one third of the on-line survey respondents had an income level

between $35,000 ~ $74,999, which is consistent with the results from the mail survey, and is four
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percent less than the U.S. total populations. More subjects of the on-line survey owned a pe
(75.39 percent), but fewer had allergies (49.61 percent), compared to the mail survey §ample
sum, more females and people with less education participated in the on-linetsarnveail
survey. Otherwise, there were no notable differences in demographic composigdnuwnel
between the mailing and the on-line sample.

With respect to psychographic characteristics, findings for participaelisfs in animal
rights (3.83 out of a 5-point scale) were slightly higher than the mail surveyicants.

However, results from the on-line sample indicated that respondents recycledg§s64) |
preferred domestic products (3.85) less, and supported local businesses (3.10) than their
counterparts in the mail survey. Likewise to the mail survey, most of respondeatsowe
willing to try a new restaurant within its first week of business (2.09); howtheeaverage
response was higher than the mailing sample by 0.42.

Based on the 4-point scaled questions, the average responses of 2.86, 2.10 and 1.99
indicated subjects’ familiarities of organic foods, organic cotton, and orgaic K@spectively.
The on-line respondents were less familiar with organic version products thaaitlsirvey
respondents. Consistent with the findings from the mail survey, the on-line survey ssgpond
believed that manufacturing artificial fibers (e.g., polyester and rayuh) cause more
environmental damage than producing natural fibers (e.g., cotton and wool). In summary, the
on-line survey participants’ psychographic characteristics wereasitoithe mail survey
participants. In addition, the participants also indicated that price and ma&shable were
the most important criteria to affect their purchasing decisions, while orgartified and
designer label were the least important. This finding is the same asuhe fresn the malil

survey.
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Table 3.9 Demographic Distribution of Responses from the On-line Suey

Versions of Survey

Number of Responses

Percentage of Response

Variable—— All A c Al
Division

1.New England 13 14 27 5.04% 5.47% 5.25%
2.Middle Atlantic 46 45 91 17.83% 17.58% 17.70%
3.East North Central 54 46 100 20.93% 17.97% 19.46%
4.West North Central 32 25 57 12.40% 9.77% 11.09%
5.South Atlantic 36 47 83 13.95% 18.36% 16.15%
6.East South Central 17 11 28 6.59% 4.30% 5.45%
7.West South Central 22 21 43 8.53% 8.20% 8.37%
8.Mountain 16 16 32 6.20% 6.25% 6.23%
9.Pacific 22 31 53 8.53% 12.11% 10.31%
Total 258 256 514

Regions

Northeast 59 59 118 22.87% 23.05% 22.96%
Midwest 86 71 157 33.33% 27.73% 30.54%
South 75 79 154 29.07% 30.86% 29.96%
West 38 47 85 14.73% 18.36% 16.54%
Total 258 256 514

Gender

Male 85 68 153 32.95% 26.56% 29.77%
Female 173 188 361 67.05% 73.44% 70.23%
Total 258 256 514

Marital

Single 94 95 189 36.43% 37.11% 36.77%
Married 120 113 233 46.51% 44.14% 45.33%
Separated 7 11 18 2.71% 4.30% 3.50%
Widowed 8 10 18 3.10% 3.91% 3.50%
Divorced 29 27 56 11.24% 10.55% 10.89%
Total 258 256 514

Age

Under 25 54 67 121 20.93% 26.17% 23.54%
25~44 102 112 214 39.53% 43.75% 41.63%
45~59 71 37 108 27.52% 14.45% 21.01%
60~84 30 36 66 11.63% 14.06% 12.84%
85 and older 1 4 5 0.39% 1.56% 0.97%
Total 258 256 514
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Table 3.9 Demographic Distribution of Responses from the On-line Suey (Continued)

Versions of Survey Number of Responses Percentage of Response
Varigbe ——— A c Al A C Al

Race

White 224 223 447 86.82% 87.11% 86.96%
Black/African American 12 7 19 4.65% 2.73% 3.70%
Hispanic 7 8 15 2.71% 3.13% 2.92%
American Indian/Alaska Native 3 0 3 1.16% 0.00% 0.58%
Asian 5 6 11 1.94% 2.34% 2.14%
Native Hawaiian and Other 0 1 1 0.00% 0.39% 0.19%
Pacific Islander

Other 7 11 18 2.71% 4.30% 3.50%
Total 258 256 514

Education

Elementary 2 4 6 0.78% 1.56% 1.17%
High school 103 110 213 39.92% 42.97% 41.44%
2-year college 64 57 121 24.81% 22.27% 23.54%
4-year college 69 69 138 26.74% 26.95% 26.85%
Graduate school 20 16 36 7.75% 6.25% 7.00%
Total 258 256 514

Household Income

Less than $14,999 38 47 85 14.73% 18.36% 16.54%
$15,000 ~ $24,999 64 59 123 24.81% 23.05% 23.93%
$25,000 ~ $34,999 33 47 80 12.79% 18.36% 15.56%
$35,000 ~ $74,999 91 73 164 35.27% 28.52% 31.91%
75,000 ~ $99,999 15 11 26 5.81% 4.30% 5.06%
100,000 ~ $149,999 10 15 25 3.88% 5.86% 4.86%
More than $150, 000 7 4 11 2.71% 1.56% 2.14%
Total 258 256 514

Pets

Has pet 181 193 374 72.76% 70.16% 75.39%
No pet 77 63 140 27.24% 29.84% 24.61%
Total 258 256 514

Allergy

Has allergy 126 129 255 48.84% 50.39% 49.61%
Allergy to fiber 7 19 26 2.71% 7.42% 5.06%
Allergy to chemical 20 26 46 7.75% 10.16% 8.95%
No allergy 132 127 259 51.16% 49.61% 50.39%
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Table 3.10 Comparisons Between the On-line Survey Responses and the U.S. Total
Population by Geographic Regions and Divisions

Regions Received Expected
Northeast 118 97.62
Midwest 157 115.27
South 154 184.82
West (including Alasak and Hawaii) 85 114.07
Division

New England 27 26.90
Middle Atlantic 91 70.73
East North Central 100 80.72
West North Central 57 34.54
South Atlantic 83 95.80
East South Central 28 30.65
West South Central 43 58.37
Mountain 32 32.80
Pacific 53 81.28
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CHAPTER 4 - Model

4.1 WTP for Wool Product Attributes

4.1.1 Econometric Model

Similar to predicting consumer segments, survey responses are examirmkdrtee
random utility theory (Thurstone, 1927). Louviere, Hensher, and Swait (2000) indieate thr
factors that need to be taken into consideration: 1) a choice set, 2) observed attributes a
decision rules of combining them, and 3) model of individuals’ choice and behavior and
distribution of behavior patterns in the population. Wgtbe the utility derived from thegth
alternative for théth individual. According to the random utility theory (Thurstone, 1927), it
can be written as:

Uy =V +&q (4.1.1.1)

iq — Vi

whereVq is the representative utility, also known as systematic componentg 8the random

component, which also represents the unobserved individual characteNgtican be written

further as:
K N

Viq = Zﬁiksmk +Z¢|nxiqn ' (4112)
k=1 n=1

where thefys are utility parameters for tlggh alternative withk attributes. Thegi,s are also

utility parameters foqth alternative that was chosen by individuadith characteristio, which

weightsnth characteristic. Bothixs anddi,s are assumed to be the same across all individuals

Thus,fik can be simplified tgx and ginto &,. In the other word9/ is a linear utility function,
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which represents characteristics of wool items and individuals, wigsis, thekth attribute of
choiceq for ith subject ancq, is thenth characteristic of individualwho choose. Then,
equation (4.1.1.2) can be rewritten as:

K N
Viq = Zﬁkslqk +Z¢nxiqn

=i =i _ (4.1.1.3)

The subject will choose the choigeverj only if

U. >U. (4.1.1.9)

, for allj #q [0 B, where B is the choice set available for subjects. Equation (3.1.4) implies

Vg +&q >V, +E, (4.1.1.5)

,which can be rearranged as:

Vig =V > & —&,- (4.1.1.6)
Since¢; - &, cannot be observed, equation (4.1.1.6) cannot be determined neither. Only

the probability of the condition whekg, -V, > ¢, — ¢, occurs can be calculated. Equation

(4.1.1.7) represents the probabilitir(y ) that the individual will prefer choiceq rather than
choicej:

Pr, = Pri.(gij ‘5iq)< 0 Vi )J: Pdsij <E&q *+Vy —Vi,-J. (4.1.1.7)

The Independence-from-Irrelevant Alternatives (IBjom states that introducing a third
irrelevant, alternative X into a choice set {A,®}ll not change the original preferred status
between A and B. The IIA axiom implies thhe ratio of the probabilities of choosing one
alternative over another (given that both alterna have a non-zero probability of choice) is
unaffected by the presence or absence of any addltalternatives in the choice ggbuviere,

Hensher, and Swait, p. 44, 2000). With the lIAditions, it is more convenient to compute the
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choice model and feasible to introduce or elimiritagealternatives from choice sets without re-
estimating. 1A also implies the random elementstility function such as, ¢, and ¢ are
independent across alternatives and are identidatyibuted. Assuming that the errors are

distributed according to the extreme value typésfribdution

(Pr(,sij < 5) = exd— exp- 5) =), the equation (3.1.7) then can be presented as:

Pr, = PI‘(SU <b+V, -V, ): ﬁ'exp(— exp- (b +V, -V, )): exp- b)exp{—iexp— (b +V, -V, )}

1= j=1
, for allj # g, andb is a given value fok;, . (4.1.1.8)

The probability density function of equation (3)J1c8n be integrated over all possible

values of ¢ to calculate probability of individualchoosing alternative:

Priq = Ibbj:oexd_ b)eXF{_ZJ:exp— (b+Viq _Vij )}db: J ! ' (4'1'1'9)
_ = D exp- (Viq Vi )
=1

Equation (4.1.1.9) is also known as conditionaltlofoice or multinomial logit model, which

can be simplified to equation (4.1.1.10):

exdviq )

pr,=——al_
Z;eXF(Vu)
=

(4.1.1.10)

Now, in order to be able to obtain estimates farstoners’ willingness-to-pay (WTP),

equation (4.1.1.3) can be expressed as:
K N

Vig =04Py + 2 BiSak + 28 Xian » (4.1.1.11)
k=1 n=1

where theny is a utility parameter for pricé>() of theqth alternative that is chosen by
individuali.
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In order to examine how the subject’s demographd@sychographic characteristics affect
its choices, the characteristics is included iw@ditional logit model through interaction terms
with the attributes. In addition, the version aaie is imposed to investigate how information
provided within the survey affects consumers’ chsithrough interaction terms as well.

Therefore, the utility function can be redefined as

K N K K K
Viq = aqpiq +Zﬁk$qk +Z¢nxiqn +Zy1kquvelfq +Zy2k3quiqn +Zy3k3quiqnvelfq
k=1 n=1 k=1 k=1 k=1

K
+Zy4kP ver, + > yg Ry X +Zy6kP X g Ver, , (4.1.1.12)
k=1

whereu, )4, )5, andy, represent parameters of interaction terms \&rds a version variable.
The interaction terms then can be used to accawtgneference of attributes related to survey
versions and individual characteristics (Kallasp@éz-Lim“on, and Arriaza, 2007). To

simplified, the equation can be write as:

K N 3 K 6 K
Viq = aqpiq +Zﬁk$qk +Z¢n +Z Zymkqu ignm +Z Zymk iq “ignm (41113)
k=1 n=1 m=1 k=1 m=4 k=1

whereZqnm represents individual characteristic and/or sumegion variable.

Since consumers are assumed to chose alterrmmptiverj because thkth attribute is
preferred ing than inj alternative, thusyiq > Vj;. Now, assuming that consumers are willing to
pay a price premium(TR..) for alternativeg, V%, equalsV;, andP? is the sum ofP; and

WTR. Here,VZiq represents the new utility, where consumers parabprice IevePziq. Thus,:

K N 3 K 6 K
Vziq = aq(Pij +WTFI)<) +Zﬁk$qk +Z%Xiqn +ZzymkquZiqnm +Z Zymk(Pij +WTFI)<)Ziqnm
k=1 n=1 m=1 k=1 m=4 k=1
3 K 6 K
_V _0' P +Zﬁk$}k +Z¢nx +Zzymk31k ijinm +Z Zymk ijnm (41114)
m=1 k=1 m=4 k=1
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3 K-

0’ (P +WTP)+ZﬁI iql +ﬁk |qk+2¢n +Zzyml iql |qnm+z ymk |qk ignm

m=11=1
I¢k £k
6 K-1 6
+ Z Z ymIZiqnm (Pu +WTFI)< )+ Z ymeiqnm(Pij +WTPk)
N 3 K= 6 K-1

= +Zﬁlslql +ﬁk gk +Z¢n i +zzyml iql |qnm zymk |qk ignm +Z Zymlziqnmpij

Ik ) A A
+Z VouZignnP - (4.1.1.15)
Here, S;k means that thkth attribute is improved and preferred by individyaompared
with S, . Therefore, an individual's WTP for tih attribute can be calculated as:

IB (Sék - Sf;k) Zslymkziqnm(sék - Sf;k)
WTP =— nsl . (4.1.1.16)

O'q + Z ymeiqnm
m=4

Delta method is then used to calculate the stanelaods of the WTP estimates.

The negative sign fatg is expected according to the law of demand. Tdrampetep
could be positive or negative, depending on attelfd's consumer perception. When
consumer prefers tHeattribute, we would observe a positfge This would give us a positive
WTP, which means subjects are willing to pay agodeemium for products with attribuke

Now, the probability function can be derived imtesrof the indirect utility function. The

equation (4.1.1.10) is rewritten by substitutingi@ipn (4.1.1.11) for the indirect utility:

K N K
\q +Z ﬂkqu +z¢nXiqn aq Piq +z ﬂkqu z%xlqn
. exd ) B k=1 n=1 ( k=1

Piq K N = K N

Z eXF( ) ZJ: o a;h; +k2=‘1ﬂk31k +”Z=1%X\jk (ZJ: a;h; +2=:ﬂk31k E%X\jn

J=1 j:]_

90



aqPqu’iﬂkqu N
_e T exdvia) (4.1.1.17)

Kﬂ J
J_aR+ Si L
Zeukzikjk ;exdv u)

=1

+E,. (4.1.1.18)

gk

K
Thus,U'ig =a,P, +>_BS
k=1

The equation (4.1.1.18) then can be estimated dyngaximum likelihood method, and the
parameters obtained can be used to estimate thef@vTie basic model, where influences from
survey versions and individuals’ characteristiesrast taken into consideration. Similar to
equation (4.1.1.18), the equations that can be tssegamine WTPs with information and

characteristics effects are shown as following:
" K N K K
U iq :aqpiq +Zlgk3qk +Z¢nxiqn +Zylks|que|i’q +Zy4kpiqveli’q +£iq ' (41119)
k=1 n=1 k=1 k=1

In addition, if the purpose is to investigate th@®¢ with both information and characteristics

effects, the equation can be expanded as following:

K

K N K 6
U™ =a,P, +Zﬁkqu +z%xiqn _,_z zymksqkziqnm + z ZmGPiquqnm +&,. (4.1.1.20)
k=1 n=1 =

3
m=1 k=1 m=4 k=1

4.1.2 Empirical Specification

To estimate the probabilities of the chosen alti&raa as functions of the alternatives’
attributes, a basic conditional logit model wasdus€&he descriptions of attributes that were
estimated in the basic conditional logit models\ggshe mail survey or the on-line survey data

are presented in Table 4.1. There were five attedbincluded in each basic conditional logit
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model. The estimated equations for the mailing@mdine survey, respectively, are represented
in the as following equations:

V,, =aPrice+ S,US_ AU + S, ;ORG+ B ENV + 5,  ANIM (4.1.2.1)

V, =aPrice+ S,US_AU + B,,ORG+ B, ENV + ,, ANIM _PRED. (4.1.2.2)

Table 4.1 Descriptions of Attribute Variables

Attributes

Price Price of a pair of wool gloves

us Binary variable: 1 represents that the wool glowegse made by U.S.
grown wool, and O otherwise.

AU Binary variable: 1 represents that the wool glowese made by
Australian grown wool, and 0 otherwise.

US_AU The difference between two attributes: US and Abere 1
represents US, and -1 represents AU.

ORG Binary variable: 1 represents that the wool glovese made by
organically grown wool, and 0 otherwise.

ENV Binary variable: 1 represents that the wool glovese made by wool
that was produced and processed using methodsminiimum
impact on the environment, and 0 otherwise.

ANIM Binary variable: 1 represents that the wool glovese made by wool
that shorn with respect of animal welfare, andieowise.

PRED Binary variable: 1 represents that the wool glovese made by wool

that comes from sheep raised by producers who tkilhoative
predators on their land, and O otherwise.

ANIM_PRED ' The difference between two attributes: ANIM and BR&here 1
represents pro-animal, and -1 represents preciamdfy.
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In order to investigate the changes in WTP valuesminformation and/or definition are
provided, the dummy variabl&®21 andV were included in the models for the mail surveg an
the on-line survey, respectively. The varia¥y#l had a value of minus one, one and zero,
which represented survey version A, B and C. \ldei¥ only had two values, one and zero,
which represented survey version C and A, respagtivlhe two utility functions that were
used to estimate WTP with information effects azsatibed as following:

Mail survey:

V, = aPrice+ B,US_ AU+ B, ORG B, EN¥ 3 ,, ANIMy , Price V.
+ Ve US_ AU XV 21+ yo ., ORGXV 21+ o ENVXV 21+ ., ANIM xV 21 (4.1.2.3)

On-line survey:

V, = aPrice+ ,US_ AU+ 8., ORG S, EN¥ S ,, ANIM PREBy,, Prise
+ YeyUS_ AU XV + yoo ORGXV + yey ENVXV + 4 ANIM_ PREDXV . (4.1.2.4)

Utility functions were then expanded in order tammne the relationship between
consumers’ preferences and their characteriskesm the survey responses, demographic and
psychographic characteristic variables were creasedkfined in Table 4.2 and Table 4.3,
respectively. For the population density varigll®PDENS, the zip codes collected from the
survey were referenced to look up the populatiarsitg from the U.S. Census of Bureau’s 3-
digit / 5-digit zip code tabulation. The varialoleasuring knowledge of environmental impacts
(ENVK) was created for the on-line sample by counting hwany times the respondent selected
the “Don’t Know” option for the question on the ert of environmental damage the respondent
thought was caused by growing cotton, raising shegmufacturing polyester, manufacturing
rayon fiber, dyeing cotton and dyeing polyester.

Among the variables, the subsequent analysis focoseyenderREMALE), age AGE),

education EDUC), history of allergiesALLERGY, ownership of petdET), income
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(INCOMB), and the regionNEAST SOUTH andWEST and the population densitfQPDENS$
of residence for demographic characteristics, atieéfin animal rightsANIMR), knowledge of
environmental impactENVK), support for local businessQCALBI2, likelihood of trying a
new restauranNEWRESY, and familiarity of organic fooddORGFOOD and organic wool
(FORGWOOI for psychographic variables. The final selectodthese variables was chosen
based on the likelihood ratio tests from severdi¢int combinations of variables. For each of
the selected demographic and psychographic vasatiie following equation illustrates how the
interaction terms were included into the model:

Mail survey:

V, =aPrice+ B;,US_ AU+ B, ORG B¢, ENW 3, ANIMy  Price V.
+ YsayUS_ AU XV 21+ yor, ORGXV 21+ y\ o, ENVXV 21+, ANIM XV 21
+ ¥ o PricexGender+ yg, US_ AU X GENDERY o, ORGX GENDERY yy, . ENVXGENDER
+ ¥ anxc ANIM xGendert+ y,, . PricexV21x GENDERY pgp<cUS_ AU xV21x GENDER
orwORGx V2Ix GENDER )i\, xc EN¥ VX1l GENDI
Y axcANIM xV21x GENDEF. (4.1.2.5)

On-line survey:

V, =aPrice+ B,,US_ AU+ B,. ORG B, ENW 3 ,, ANIM PREDy ,, Prige
+ YsayUS_AU XV + y o0, ORGXV + y o ENVXV + o ANIM _ PREDxV
+ ¥ e PricexGendert yg, JUS_ AU XGENDERY o, L ORGXGENDERY . ENVXGENDER
+ ¥ amc ANIM _ PREDxGender+ y,,. PricexV xGENDERY ygp,,,cUS_ AU XV xGENDER
+ VoruxcORGXV X GENDERY Yy ENV XV XxGENDER
+ Vapvxg ANIM _ PREDxV xGENDER (4.1.2.6)

SAS version 9.1 was used to estimate the parametetd IMDEP version 3.0 was used to

compute WTPs and the standard errors.
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Table 4.2 Definitions of Demographic

Variables Name Description

Gender FEMALE Binary variable: 1 represents that the individual is a female
and 0 otherwise.

Age AGE Ordinal scaled variable: 1=under 25, 2=25-44, 3=45-59,
4=60-84, 5=85 and older.

Education EDUC Ordinal scaled variable: 1=Elementary school, 2=High
school or equivalent, 3=Two-year college, 4=Four-year
college, 5=Graduate school.

Allergies ALLERGY  Binary variable: 1 represents that the individual has alle
and 0 otherwise.

Pets PET Binary variable: 1 represents that the individual has pet:

Household income INCOME

Population density POPDENS

Northeast NEAST
South SOUTH
West WEST
Race RACE

0 otherwise.

Ordinal scaled variable: 1=<$14,999, 2=$15,000-$24,999,
3=$25,000-$34,999, 4=%$35,000-$74,999, 5=%$75,000-
$99,999, 6=%$100,000-$149,999, 7=>$150,000.

Continuous variable: population in zip code area raised to
the power of one fourth.

Binary variable: 1 represents that the individual lives in the
Northeast based on US Census regional divisions, and 0
otherwise.

Binary variable: 1 represents that the individual lives in the
South based on US Census regional divisions and 0
otherwise.

Binary variable: 1 represents that the individual lives in the
West based on US Census regional divisions and 0
otherwise.

Ordinal scaled variable: 1=White, 2=Black/ African
American, 3=Hispanic, 4=American Indian/Alaska Native,
5=Asian, 6=Native Hawaiian/ Pacific Islander, 7=0Other.
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Table 4.2 Definitions of Demographic Variables (Continued)
Variables Name Description

Marital MARRIED

Binary variable: 1 represents that the individual is married
and 0 otherwise.

Kids under 3 yearskKIDSU3 Binary variable: 1 represents that the individual has at least
old one child under 3 years old in the household and o
otherwise.
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Table 4.3 Definitions of Psychographic and Behavioral Variables

Variables Name Description

Animal right ANIMR Scaled variable to measure subject's belief in ahiights
that animals are capable of suffering and havent@nést in
leading their own lives: 1=Not at all, 2=SlightBsPartly,
4=Mostly, 5=Definitely, 6=Don't know.

Knowledge of ENVK Ordinal scaled variable, which measures numbanefs

environmental subject did not know the environmental impact béfi

impacts production items: 0=No times, 1=Once, 2=Twice, 3reEh
times, 4=Four times, 5=Five times, 6=Six times.

Local business LOCALBIZ Ordinal scaled variable, which measures how oftdrjest

support shops or eats at local, independent business, cethpa
nationally and regionally franchised business: lwd\ge
2=<15%, 3=15-50%, 4=50-85%, 5=>85%.

New restaurant NEWREST Ordinal scaled variable, which measures how likiaty
subject would try a new restaurant within a weekof
opening in their neighborhood: 1=<10%, 2=10-40%}B=
60%, 4=60-90%, 5=>90%.

Familiarity with FORGFOOD Scaled variable to measure subject's familiaritywrganic

organic food food product: 1=Never heard about it, 2=Heard altpbut
don't know what it is, 3=Moderately familiar wittsi
attributes, 4=Very familiar with its attributes.

Familiarity with FORGWOOL Scaled variable to measure subject's familiaritywrganic

organic wool wool product: 1=Never heard about it,F2sard about it, bt
don't know what it is, 3=Moderately familiar witts
attributes, 4=Very familiar with its attributes.

Familiarity with FORGCOTT Scaled variable to measure subject's familiaritywrganic

organic cotton

cotton product: 1=Never heard about it, 2=Hearduakip
but don't know what it is, 3=Moderately familiarttvits
attributes, 4=Very familiar with its attributes.
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Table 4.3 Definitions of Psychographic and Behavioral Variables (Continued)

Variables Name Description

Recycling RECYLE Ordinal scaled variable, which measures frequency of recycling:
1=Never, 2=Rarely, 3=Sometimes, 4=0ften, 5=Always.

U.S. products USPROD Ordinal scaled variable, which measures how frequently a subject
chooses the US-grown food product over other the same food
products from other countries: 1=Never, 2=Rarely, 3=Sometimes,
4=0ften, 5=Always.

Purchase organic PFRU Ordinal scaled variable, which measures frequency of purchasing

fruits organic fruits: 1=Never, 2=<10% of the time, 3=10-39%, 4=40-
59%, 5=60-89%, 6=>90% of the time.

Purchase organic PVEG Ordinal scaled variable, which measures frequency of purchasing

vegetables organic vegetables: 1=Never, 2=<10% of the time, 3=10-39%,
4=40-59%, 5=60-89%, 6=>90% of the time.

Purchase organic PMEAT Ordinal scaled variable, which measures frequency of purchasing

meat organic meat: 1=Never, 2=<10% of the time, 3=10-39%, 699
5=60-89%, 6=>90% of the time.

Purchase organic PDAIRY Ordinal scaled variable, which measures frequency of purchasing

dairy products organic dairy products: 1=Never, 2=<10% of the time, 3=10-39%,
4=40-59%, 5=60-89%, 6=>90% of the time.

Purchase organic PAPP Ordinal scaled variable, which measures frequency of purchasing

apparel organic apparel: 1=Never, 2=<10% of the time, 3=10-39%, 4=40-
59%, 5=60-89%, 6=>90% of the time.

Purchase organic PBATH Ordinal scaled variable, which measures frequency of purchasing

bath & bedding organic bath & bedding: 1=Never, 2=<10% of the time, 3=10-39%,
4=40-59%, 5=60-89%, 6=>90% of the time.

Purchase organic PSKIN Ordinal scaled variable, which measures frequency of purchasing

skin care products

organic skin care products: 1=Never, 2=<10% of the time, 3=10-
39%, 4=40-59%, 5=60-89%, 6=>90% of the time.
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Table 4.3 Definitions of Psychographic and Behavioral Variables (Continued)

Variables Name Description

Environmental ECOTTON Ordinal scaled variable, which measures how much a

impact of growing subject aware of environmental damage of growing cotton:

cotton 1=No damage, 2=Slight damage, 3=Moderate damage,
4=Much damage.

Environmental EPOLY Ordinal scaled variable, which measures how much a

impact of subject aware of environmental damage of manufacturing

manufacturing polyester: 1=No damage, 2=Slight damage, 3=Moderate

polyester damage, 4=Much damage.

Environmental ERAYON Ordinal scaled variable, which measures how much a

impact of subject aware of environmental damage of manufacturing

manufacturing rayon fiber: 1=No damage, 2=Slight damage, 3=Moderate

rayon fiber damage, 4=Much damage.

Environmental EDYECOTT Ordinal scaled variable, which measures how much a

impact of dyeing subject aware of environmental damage of dyeing cotton

cotton fabric fabric: 1=No damage, 2=Slight damage, 3=Moderate
damage, 4=Much damage.

Environmental EDYEPOLY Ordinal scaled variable, which measures how much a

impact of dyeing
polyester fabric

subject aware of environmental damage of dyeing polyester
fabric: 1=No damage, 2=Slight damage, 3=Moderate
damage, 4=Much damage.
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4.2 Determining Factors of Consumer Segments

4.2.1 Econometric Model

The survey responses are analyzed using a multaddogit model. Similar to individuals
make discrete choice from a setlof 1 alternatives, the utility of thiegh subject belonging to

segmenj is shown as following:

N

U, =) B, X, +&,3=0,..J. (4.2.1.1)
n=1
N -

V; = B, X, i =0,...,J. 24.2)
n=1

In the equations abov;, represents thigh consumer’sith characteristicgj; represents the
parameters associated with segmeahds;; represents the associated error term. The subject
belongs to segmepinstead of segmektwhenU;; is greater thakJy, fork #j.

According to a multinomial logit model (Nerlove aRdess, 1973), the error terms are

independent across segments and are identicathbdied with Gumbel distribution:
Fle,)=exd-e). (4.2.1.3)
Therefore, the probability of a subject wittcharacteristics is belonging to tjie segment can

be described as:

iﬁjxln
Py, = j)= JeXp(V") = =00, (4.2.1.4)
ex V J Zl/gkxm
é F( Ik) kZ:(:)en—
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In the equation (4.2.1.4Y; is a random variable, which implies the consunegngent that the
ith subject belongs to. Since the probabilitiedneesum to one, it is convenient to normalize
the variables associated with the first segmeneto (Green, 2003).

Marginal effects of the characteristics on the plwlities with everything else remaining
constant can be derived from the estimated coefftsi The probabilities (4.2.1.4) are

differentiated with respect to thid individual’s characteristics{():

o 1 'B]XI J lg\xl
aprgé i) i i f—ﬁ' . (4.2.1.5)
[ eﬂkxw 1=0 eﬂkx‘

Since total probabilities should equal to one,rittegginal effects of the probabilities with
respect to a change in a certain variable sumrtn Ze addition, the marginal effects are
calculated at the sample mean. In order to obteirginal effects of single dummy variables
(e.g. gender), the differences between the estdratababilities at its boundaries (zero and one)
are computed:

Py, = jI1X; =1)-PrY, = j| X; =0) (4.2.1.6)
For grouped dummy variables (e.g. educational ¥yydie marginal effects of each variable are

calculated by respective value, holding the restaniables in the same group at zero. Delta

method is applied to obtain standard errors forgnat effects.

4.2.2 Defining Consumer Segments

In order to study consumers’ criteria when makingcpasing decisions, subjects were

categorized by the attributes that they selectest finequently in the six choice sets. The mail
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survey had the following seven attributes: U.S.st#halian, organic, pro-environment, pro-
animal, cheapest wool, and acrylic. In additiotht® above seven attributes, the on-line survey
had one additional attribute: predator-friendlyheTrrequency the participants chose an attributes
was counted by analyzing the participants’ choicBse number should be an integer between
zero and six. Several respondents failed to chonsattribute more than three times and were
excluded. As a result, the sample size dropped b4 to 507 for the on-line survey and 595 to
581 for the mail survey. If a participant choseaftnbute more than four times and a higher
frequency than other attributes, then that paricpérticipant was grouped into the category
corresponding to that certain attribute. In theecahere an attribute was chosen at an equal
frequency as the price attribute and both wereamasore than four times, and then the
participant was grouped with the attribute othantprice. The rest of subjects, who gave the
same weight to two or more attributes, were alled¢anto two categories: (1) Concerns for
Animal Welfare, and (2) Concerns for Country of@miand Environment. Participants in the
first category selected one of the two attribuked tvere related to animal welfare (pro-animal
and predator-friendly), which implied that thesetiggpants considered animal welfare more
important than other attributes such as environal@aincerns, country-of-origin, and price.
The subjects who belonged to the second categewed country of origin and environment as
important attributes, but not as important as ahimedfare. Therefore, there were ten categories
created from the data.

In order to have an efficient model, the ten catiegovere aggregated into five categories.

A table that explained how these categories wegeeggted is as follows:
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Table 4.4 Aggregating Consumer Segments
Ten Categories Five Categories

US |- . .
. _/——’v Country-of-Origin
Australia

Organic —
Pro-Environment > Pro-Environmet

>

Concerns for COOL & environmen/

Pro-Animal
Predator-friendly \k Pro-Animal
Concerns for animal welfare /

Acrylic
Cheapest wool

v

Acrylic
Cheapest wool

v

4.2.3 Empirical Specification

The following five consumers segments were consitiéosr both the mail survey and the
on-line survey samples: COO-focused, Animal-focuget/ironment-focused, Acrylic, and
Cheapest Wool. In addition to commonly investigadlemographic characteristics of gender,
age, education, household income, and region afaese, population density was included to
examine the effect of urbanicity in which segmentividuals belonged. Further, history of
allergy and ownership of pets were included beca@ifigeir seeming relevance to preferences
towards natural or synthetic fibers and attitudegard animal welfare.

In addition, several psychographic characteristargables were included in the model to
further examine consumers’ characteristics in ggohp. Subjects who believed in animal right
were expected to be more likely categorized inebAhimal-focused group. The subjects aware

of the environmental impacts were expected to beeriicely Environment-focused. Similarly,
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people who supported local businesses may hawghathiendency of purchasing based on COO
information, and people who are more familiar watiganic products were expected to be more
concerned with the environment. Furthermore, ittedihood of trying a new restaurant was
believed to proxy a more risk-taking behavior, atgy consistent with progressive attitudes of
being Animal-focused or Environment-focused. Thenes psychographic characteristics
consisting of belief in animal right, knowledgetb&é environmental impacts caused by fabric
production, the support of local businesses, #®ihood of trying a new restaurant in town, and
familiarities with organic foods and wool were inded in the model.

LIMDEP version 3.0 was used to estimate the muttirmd model to predict consumer segments,

compute the marginal effects, and calculate staheaors.
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CHAPTER 5 - Results

5.1 Testing the Differences between Two Samples

Since the survey was sent to participants throughstystems: postal mail and emails with
the survey link, it is necessary to determine & $larvey’s responses can be pooled together to
obtain a cohesive set of results, or if the two gasishould be examined separately. The
likelihood ratio test was applied to inspect if d@mples of mail and on-line surveys were
significantly different from each other. The rasylTable 5.1) showed that estimated constant
terms and coefficients of the mail and on-line sys/were different from each other at the five
percent level. Therefore, it is necessary to iigate these two types of survey separately. In
addition, the one-way analysis of variance waszetil to discover which variables were
significantly different from each other in theseotaurvey samples. The definitions of the
thirteen demographic variables and twenty-one psycphic variables are reported in Table

4.2and Table 4.3.
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Table 5.1 Likelihood Ratio Test: Differences between Mail and On-lineuvey

Log likelihood Number of Number of
function values observations coefficients
Mail survey -778.7727 581 18
On-line survey -693.8009 504 18
Mail survey +
On-line survey -1588.701 1085 18
Log likelihood ratio 232.26
Critical Chi-squared value (p=0.05, df=18) 28.87

In the Table 5.2, all of the demographic variables except for the maritableawere
significantly different from each other at the one percent level. Thigamzaariable was
significant at the five percentage level. These two survey samples akssigr@ficantly
different at the one percent level in terms of familiarity of organic food, leune of
environmental damages from producing and processing fiber, belief in argial frequency
of recycling, preference for U.S grown products, willingness of supportingdasmess, and
likelihood of trying new restaurants within one week of its opening. Also, thedney of
purchasing organic fruits, vegetables, dairy products, and familiarity of orgatun oare
found to be significantly different from each other in these two survey sampigén, Ahese
consequences revealed that it is necessary to analyze consumershpesfaréerms of

demographic and psychographic factors individually for the mail and on-line surveys
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Table 5.2 One-way Analysis of Variance for Effects of the Mail and On-line Suey

Samples on Demographic and Psychographic Variables

Variables df SS MS F

Region
Between groups 1 9.084¢ 9.084¢ 8.721¢"
Within groups 1083 1128.113: 1.0417

Gender
Between groups 1 12.802+ 12.802+ 55.6107
Within groups 1083 249.322¢ 0.230:

Marital
Between groups 1 5.003¢ 5.003¢ 3.9307"
Within groups 1083 1378.808: 1.273]

Age
Between groups 1 190.388! 190.388! 232.9417
Within groups 1083 885.160:« 0.817:

Race
Between groups 1 0.714¢ 0.714¢ 0.431;
Within groups 1083 1793.316: 1.655¢

Kids under 3
Between groups 1 2.289¢ 2.289¢ 19.418."
Within groups 1083 127.695° 0.117¢

Education
Between groups 1 132.131: 132.131: 118.629¢"
Within groups 1083 1206.256! 1.113¢

Allergy
Between groups 1 3.8111 3.8111 157427
Within groups 1083 262.185: 0.2421

Pet
Between groups 1 1.685¢ 1.685¢ 7.838¢"
Within groups 1083 232.882: 0.215(

Income
Between groups 1 587.162: 587.162: 266.455¢"
Within groups 1083  2386.500: 2.203¢

*, ** *k%k denote statistical significance at 10,,%nd 1% levels, respectively.
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Table 5.2 One-way Analysis of Variance for Effects of the Mail and On-line Suey
Samples on Demographic and Psychographic Variables (continued)

Variables df SS MS

Purchase Organic Fruit
Between groups 1 10.6708 10.670B.6075
Within groups 1083 2060.8997  1.9030

Purchase Organic Vegetable
Between groups 1 9.2752 9.2752  4.7786 "
Within groups 1083 2102.0889 1.9410

Purchase Organic Meat
Between groups 1 0.4777 0.4777 0.2644
Within groups 1083 1957.1444  1.8072

Purchase Organic Dairy Products
Between groups 1 8.0954 8.0954  3.6695
Within groups 1083 2389.2042 2.2061

Purchase Organic Apparel
Between groups 1 0.0059 0.0059  0.0047
Within groups 1083 1344.7222  1.2417

Purchase Organic Bath and Bedding 0.0271 0.02710208
Between groups 1 1410.9923 1.3029
Within groups 1083

Purchase Organic Skin Care Products 2.3905 2.39(52145
Between groups 1 2131.7238 1.9684
Within groups 1083

Familiarity with Organic Food 67.0973 67.097325.2663
Between groups 1 580.0953 0.5356
Within groups 1083

Familiarity with Organic Cotton
Between groups 1 3.2252 3.2252  3.4263°
Within groups 1083 1019.4513 0.9413

Familiarity with Organic Wool
Between groups 1 2.3905 2.3905 2.4112
Within groups 1083 1073.7238 0.9914

* ** *k%k denote statistical significance at 10,,%nd 1% levels, respectively.
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Table 5.2 One-way Analysis of Variance for Effects of the Mail and On-line Suey
Samples on Demographic and Psychographic Variables (continued)

Variables df SS MS F

Environmental Impact of Growing Cotton
Between groups 1 365.8832 365.883200.7596
Within groups 1083 1973.7611 1.8225

Environmental Impact of Manufacturing Polyester
Between groups 1 330.9429 330.942913.9714
Within groups 1083 1675.0424 1.5467

Environmental Impact of Manufacturing Rayon Fiber
Between groups 1 380.6934 380.693257.3110
Within groups 1083 1602.3057 1.4795

Environmental Impact of Dyeing Cotton Fabric
Between groups 1 417.8154 417.815273.2808
Within groups 1083 1655.7846 1.5289

Environmental Impact of Dyeing Polyester Fabric
Between groups 1 336.8415 336.841%16.1732
Within groups 1083 1687.5327 1.5582

Animal Right
Between groups 1 21.5474 21.5474 10.5033
Within groups 1083 2221.7522 2.0515

Recycle
Between groups 1 32.9606 32.9606  27.0460
Within groups 1083 1319.8376 1.2187

Prefer U.S. Products than Other Country of Origin
Between groups 1 13.4627 13.4627 143598
Within groups 1083 1015.3428 0.9375

Frequency of Shop or Eat at Local
Between groups 1 17.0911 17.0911  17.3554
Within groups 1083 1066.5071 0.9848

Likelihood of Trying New Restaurant
Between groups 1 42.0239 42.0239 35.6494 7
Within groups 1083 1276.6526 1.1788

* ** *k%k denote statistical significance at 10,,%nd 1% levels, respectively.
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5.2 Results of WTP Estimations

Since the experiment design had been changed in the on-line survey, the models used to

estimate WTPs for various attributes for the mail and on-line surveys ligirtydifferent.

5.2.1 Results from the Mail Survey

Before estimating the WTPs for wool products’ attributes, a one-waysismalywvariance
was used to discover if the individuals differed significantly in both demographic and
psychographic nature (Table 4.2 and Table 4.3) between different versions of Strgey.
differences between the three survey versions were described inthdldata section. There
were no significant differences observed between most of the variablds br3). All
demographic characteristics were found to have insignificant diffesem¢keir means between
the three versions of survey. The means of the psychographic chatiasténosn each survey
version were only significantly different for the following variablesgliency of purchasing
organic fruits, vegetables, apparel, and skin care products. Therefore, thidresadmed the
responses from all versions as a single sample to estimate the consuefershpes in terms of

their demographic and psychographic nature.
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Table 5.3 One-way Analysis of Variance for Effects of the Mail Survey Version on
Demographic and Psychographic Variables

Variables df SS MS F

Region
Between groups 2 1.1007 0.5504 0.5231
Within groups 592 622.838¢ 1.0521

Gender
Between groups 2 0.268¢ 0.134= 0.5351
Within groups 592 148.430¢ 0.2507

Marital
Between groups 2 1.2891 0.644¢ 0.615~
Within groups 592 620.250: 1.0477

Age
Between groups 2 1.453¢ 0.726¢ 1.0394
Within groups 592 414.001" 0.699¢

Race
Between groups 2 0.018¢ 0.009¢ 0.005¢
Within groups 592 1038.956: 1.755C

Kids under 3
Between groups 2 0.2344 0.1172 1.311c
Within groups 592 52.9152 0.0894

Education
Between groups 2 3.790z 1.8951 1.5744
Within groups 592 712.606¢ 1.2037

Allergy
Between groups 2 0.065¢ 0.0338 0.139¢4
Within groups 592 139.356: 0.2354

Pet
Between groups 2 1.1604 0.580z 2.544(
Within groups 592 135.014¢ 0.2281

Income
Between groups 2 71.2724 3.6362 1.674¢
Within groups 592 1285.238t 2.171C

* *x *x% denote statistical significance at 10,,%nd 1% levels, respectively.

111



Table 5.3 One-way Analysis of Variance for Effects of the Mail Survey Version on
Demographic and Psychographic Variables (continued)

Variables df SS MS F

Purchase Organic Fruits
Between groups 2 12.391¢ 6.1957 3.294¢"
Within groups 592 1113.178- 1.8804

Purchase Organic Vegetables
Between groups 2 14.647¢ 7.3237 3.843¢"
Within groups 592 1128.051 1.9055

Purchase Organic Meat
Between groups 2 9.319¢ 4.659¢ 2.698¢
Within groups 592 1022.250: 1.726¢

Purchase Organic Dairy Products
Between groups 2 11.418: 5.709: 2.4671
Within groups 592 1370.016¢ 2.314z

Purchase Organic Apparel
Between groups 2 7.292¢ 3.646- 3.3842"
Within groups 592 637.823¢ 1.0774

Purchase Organic Bath and Bedding 3.3214 2.7417
Between groups 2 6.642¢ 1.211¢
Within groups 592 717.179(

Purchase Organic Skin Care Products 502.000( 4.334Z°
Between groups 2 17.624¢ 2.0332
Within groups 592 1203.646:

Familiarity with Organic Food 0.071¢ 0.169¢
Between groups 2 0.1431 0.421¢
Within groups 592 249.443¢

Familiarity with Organic Cotton
Between groups 2 1.086¢4 0.543~ 0.5487
Within groups 592 586.113¢ 0.9901

Familiarity with Organic Wool
Between groups 2 0.7077 0.353¢ 0.322¢
Within groups 592 649.736( 1.097¢

* *x *x% denote statistical significance at 10,,%nd 1% levels, respectively.
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Table 5.3 One-way Analysis of Variance for Effects of the Mail Survey Version on
Demographic and Psychographic Variables (continued)

Variables df SS MS F
Environmental Impact of Growing Cotton
Between groups 2 3.869: 1.934¢ 2.2621
Within groups 592 506.305¢ 0.855~
Environmental Impact of Manufacturing Polyester
Between groups 2 0.7521 0.3761 0.300¢
Within groups 592 739.812¢ 1.2497
Environmental Impact of Manufacturing Rayon Fiber
Between groups 2 0.429z 0.214¢ 0.181z
Within groups 592 700.858: 1.183¢
Environmental Impact of Dyeing Cotton Fabric
Between groups 2 0.035C 0.015 0.016¢
Within groups 592 623.561¢ 1.053¢
Environmental Impact of Dyeing Polyester Fabric
Between groups 2 0.237¢ 0.1187 0.095¢
Within groups 592 732.512: 1.237<
Animal Right
Between groups 2 0.7867 0.393¢ 0.183¢
Within groups 592 1268.598: 2.142¢
Recycle
Between groups 2 0.297¢ 0.148¢ 0.140¢
Within groups 592 625.641" 1.056¢
U.S. Products
Between groups 2 2.129C 1.064< 1.3097
Within groups 592 481.181¢ 0.812¢
Local Business Support
Between groups 2 3.156¢ 1.578¢ 1.780¢
Within groups 592 524.725¢ 0.886¢
New Restaurant
Between groups 2 1.305¢ 0.652¢ 0.701¢
Within groups 592 550.922] 0.930¢

* *x xxx denote statistical significance at 10,,%nd 1% levels, respectively.
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The mail data were than used to examine demographic and psychographic igsiacacte
influences on consumers’ purchasing behavior were re-organized to estimatengi8ners’
WTPs for attributes of the wool gloves using conditional logit model. The founagstil
attributes were: US_AU, ORG, ENV, and ANIM, and the desamgtiare presented in Table 4.1.
Results from the basic conditional logit model are reported in Table 5.4. Aliccards were
statistically significant at the one percent level, which implies thatucoeis appreciated and
valued all additional wool labels. As the measurement of goodness-of-fit, botkdblgelod
ratio and McFadden’s (1974) log-likelihood ratio index were presented. The logdi@lratio
test indicated that the data fitted this model well. Although McFaddestpuBre value is
between zero and one, it lacks an intuitive interpretation regarding the gerfalinance of

this model (Greene, 2003).
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Table 5.4 Estimated Results of the Basic Conditional Logit Model, Mail Survey

Variables Coefficient WTP
Price 0.9927
(0.041)
US_ AU 0.522"” 0.52¢™
(0.022) (0.027)
ORG 0.525" 0.52¢"
(0.041) (0.037)
ENV 1.19¢" 1.20¢""
(0.051) (0.041)
ANIM 0.91C” 09177

(0.040) (0.042)

Number of observations 3816
Log-likelihood ratio 1614.1
McFadden's (1974) log-likelihood ratio index 0.1526

The numbers in parentheses denote standard errors.
* ** *kk denote statistical significance at 10,,%nd 1% levels, respectively.

The results indicated that on average, consumers were willing to pay 53 centemaore f
pair of US wool gloves than a pair of Australian wool gloves, holding all else.eDeapite the
imported products being known for higher quality, the participants seemailodamestic goods
over the imported goods on average. One explanation for this favoritism mayldektbée
knowledge that the participants regarding the quality of the goods.

Compared with acrylic, average respondents were willing to pay 53 cents, $1.20, and 92
cents more for a pair of wool gloves that were labeled as being organic, envirdnemnsty,
and animal-friendly, respectively. These outcomes implied that atl@astion of U.S.
consumers preferred wool over acrylic, which would be an encouragement to teobl.S

industry. Although the organic industry has grown in recent years, the WTRitastisnshow
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that the respondents were willing to pay a larger price premium for the envirbfrraadly and
animal-friendly labeling than for the organic labeling. This findingld be attributed to low
awareness of organic apparel products. The results also support the idea thedlyrgaown
may not be the only way to differentiate wool products from conventional wool gsoduc
Therefore, it may be beneficial to develop certification systemghé use of environment-
friendly and animal-friendly labels, which have less restriction than orgari@ication. Such
development will facilitate more farmers to label their products for giemium.

The variable V21 was included to investigate the influence of the additional atfomon
the added values of the attributes such as country of origin, organic, environmealtyfand
animal-friendly. This variable had a value of minus one, one and zero, representey
versions A (the basic version), B (the basic version with definitions of atsjoane C (the
version B with additional information), respectively. The estimation res@tgrasented in

Table 5.5.
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Table 5.5 Estimated Results of the Conditional Logit Model with the Defitions and

Information Effects, Mail Survey

Variables Coefficient Willingness-to-Pay
The Basic With With Additional
Version Definitions Information
Price 1.000™"
(0.041)
Us AU 0.522™ 0.61¢™ 0.452™ 0.522™
(0.022) (0.055) (0.035) (0.027)
ORG 0.525™ 0.5817" 0.48¢™ 0.528™
(0.041) (0.069) (0.051) (0.036)
ENV 1.1917 1.364" 1.067 1.19C"
(0.051) (0.080) (0.055) (0.040)
ANIM 0.918™ 0.8747" 0.95C” 0.91¢”
(0.040) (0.077) (0.060) (0.042)
Price_V21 0.169™
(0.051)
US AU V21 0.008
(0.027)
ORG V21 0.057
(0.052)
ENV_V21 0.043
(0.064)
ANIM_V21 0.192"
(0.050)
Number of observations 3816
Log-likelihood ratio 1637.7
McFadden's (1974) log-likelihood ratio index 0.1548

The numbers in parentheses denote standard errors.

*, ¥*, *** denote statistical significance at 10,,%nd 1% levels, respectively.
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Again, the log-likelihood ratio test revealed the model was statistiggitifisant. The
coefficients of attributes themselves were all statisticall\edbfit from zero at the one percent
level. In addition, the interactive parameters for price and animabfyi@vere significant at the
one percent level. The WTPs for all attributes in all three survey versioasigaificant at the
one percent level. There were no dramatic differences between the WTPambresthe
different survey versions. The WTP for the environment-friendly attributed/éine most
among the different survey versions. Consumers would pay 12 cents more for environment-
friendly labeled products when the additional information was provided, compared tovéae sur
that only provided definitions of the attributes. However, the participants woulti7pasnts
more in the basic survey version than in the survey containing additional informaitiitar S
results were found in regards to the COO and organic attributes, consumers valued these
characteristics more in the basic survey than the other two survey verdimnsver, for the
animal-friendly attribute, the subjects gave the highest price premium in thg sutive
definitions of the attributes provided, followed by the survey with information and thendiee ba
version.

The results from the analysis of variance suggested that there werestcaliti
significant differences observed between the survey versions for all dgrhagvariables such
as gender, age, income, and education. Most of the psychographic variables did not differ
among the versions. Therefore, the estimated coefficients, which had iotesdittween the
versions, had likely little to do with the demographic and psychographic differdnderather
they were associated with the direct effects from the additional knosvfgdgided in the

surveys.
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The estimated WTPs from the model accounting for both the informational eftect a
demographic and psychographic differences are presented in Table 5.6 t6.Tébl&able 5.6,
Table 5.7, and Table 5.8 indicate the amount respondents were willing to pa$ fovool
products, compared to Australian wool products. All WTPs were found to be positive and
significant at least at the five percent level. The following pattears Yound among the
different versions: subjects of any gender, age group, education level, populatioy afensi
living area, held any degree of belief in animal rights and environment impaotshetevilling
to pay more for this attribute when more information was provided. A similarpatées
discovered among subjects who did or did not have allergies and pets, had higher income, or
were more familiar with organic foods. These clusters of consumers padmibe basic
survey, followed by the surveys with information and with definitions. Additional infooma
about the attributes did help increase the WTPs for consumers who had lower inconme, or we
less familiar with organic foods. In this case, influences from definiti@meatlere higher than
the combined influence from additional information and definitions. However, the difésrenc
between the WTP amounts were small. Thus, adding the additional information was not a

effective method to increase respondents’ average WTP for wool products witraG€iad.

119



Table 5.6 Willingness to Pay for U.S. Wool Gloves over Australian Wool Gloves, Mail

Survey
Variables Without Additional Information
FEM Female Male
0.664 0.586™
(0.087) (0.070)
AGE Under 24 25-44 45-59 60-84 Over 85
0.510™ 0.556" 0.61C™ 0.674™ 0.753™
(0.110) (0.076) (0.054) (0.094) (0.188)
EDUC Elem.Sch  High Sch  2Yr College Col@;; Grad Sch.
1.305™ 0.885™ 0.6917 0.57¢" 0.506™
(0.606) (0.192) (0.077) (0.051) (0.058)
INC <$15K $15-25K $25-35K  $35-75K  $75-100K  $100-150K  >$150K
0.406™ 0.459™ 0.524™ 0.607™ 0.716™ 0.8647  1.0777
(0.059) (0.054) (0.050) (0.054) (0.076) (0.131)  (0.245)
ALG With Without
0.628™ 0.599™
(0.072) (0.083)
PET With Without
0.665" 0.549™
(0.077) (0.077)
POPD 200/nfi 978/mf 10,000/mft
0.713™ 0.589™ 0.505
(0.123) (0.057) (0.106)
ANIMR  Not at all Slightly Partly Mostly Definitely
0.619™ 0.6207 0.622™ 0.623™ 0.624™
(0.115) (0.079) (0.057) (0.060) (0.083)
ENVK Most <« » |east
0.604™ 0.580™ 0.557" 0.535™ 0.513™ 0.492" 0.472"
(0.060) (0.084) (0.115) (0.147) (0.177) (0.206)  (0.233)
FORG Least Some Moderate High
0.3857 0.4617 0.567" 0.726™
(0.118) (0.090) (0.056) (0.100)

The numbers in parentheses denote standard errors.

* *x *kk denote statistical significance at 10,,%nd 1% levels, respectively.
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Table 5.7 Willingness to Pay for U.S. Wool Gloves over Australian Wool Gloves, Mail

Survey
Variables With Additional Definitions
FEM Female Male
0.568" 0.355™
(0.060) (0.043)
AGE Under 24 25-44 45-59 60-84 Over 85
0.297" 0.361" 0.448"" 0574 0773"
(0.060) (0.044) (0.036) (0.074) (0.190)
EDUC Elem.Sch.  High Sch. Coll?a;; Colllg]; Grad Sch.
1.003™ 0.6777" 0.52¢™ 0.445™ 03907
(0.436) (0.143) (0.058) (0.035) (0.040)
INC <$15K  $15-25K $25-35K  $35-75K  $75-100K  $100-150K  >$150K
0.556"" 0.51¢™ 0.48¢™ 0.464™" 0444 0.426™" 04117
(0.135) (0.090) (0.058) (0.040) (0.035) (0.041) (0.051)
ALG With Without
0.516™ 0.355™
(0.049) (0.051)
PET With Without
0.426™ 0.523™
(0.040) (0.074)
POPD 200/ 978/mf  10,000/mf
0.678™ 0.396™ 0.23¢™"
(0.104) (0.036) (0.065)
ANIMR  Not at all Slightly Partly Mostly Definitely
0.431™ 0.439™ 0.44¢™ 0.460™" 0472
(0.063) (0.048) (0.037) (0.040) (0.061)
ENVK Most « p Least
0.452™ 0.4517" 0.45C"™" 0.448™ 0.447" 0.445"™ 0.443
(0.043) (0.069) (0.102) (0.139) (0.181) (0.226) (0.275)
FORG Least Some Moderate High
0.530™ 0.495™ 0.462"" 0.435™
(0.169) (0.094) (0.042) (0.047)

The numbers in parentheses denote standard errors.

*, ¥*, *** denote statistical significance at 10,,%nd 1% levels, respectively.
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Table 5.8 Willingness to Pay for U.S. Wool Gloves over Australian Wool Gloves, Mail
Survey

Variables With Definitions and Additional Information

FEM Female Male
0.609™ 0.45C™
(0.045) (0.033)

AGE Under 24 25-44 45-59 60-84 Over 85
0378" 0.438" 0515 0.618" 0.763"
(0.048) (0.035) (0.027) (0.051) (0.116)
EDUC Elem.Sch. '222 Colli\g(]ré Colr;;; Grad Sch.
11337 0.767"" 0.598™ 0.502™ 0.439™
(0.318) (0.103) (0.042) (0.026) (0.030)
INC <$15K  $15-25K $25-35K  $35-75K  $75-100K  $100-150K  >$150K
04677 0.487" 0.506™" 0.526™ 0.545™ 0.565""  0.586""
(0.055) (0.044) (0.034) (0.029) (0.030) (0.040) (0.053)
ALG With Without
0562™ 0.45¢™
(0.036) (0.040)
PET With Without
0522™ 0.534™
(0.034) (0.046)
POPD 200/nfi 978/mf  10,000/mf
0693 0.475™ 0.340™
(0.070) (0.027) (0.049)
ANIMR  Not at all Slightly Partly Mostly  Definitely
0.498™ 0.508™ 0.518™ 0.52¢™ 0.541™
(0.049) (0.036) (0.028) (0.030) (0.044)
ENVK Most « » Least
0516™ 0.507™" 0.498™ 0.488™ 0.478™ 0.8  0.4577
(0.031) (0.047) (0.068) (0.090) (0.113) (0.137) (0.161)
FORG Least Some Moderate High
04507 0.478™ 0.509™ 0.543™
(0.088) (0.058) (0.030) (0.040)

The numbers in parentheses denote standard errors.
*, *¥*, *** denote statistical significance at 10,,%nd 1% levels, respectively.
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The results in all three versions of survey also revealed that as subjecte yecmger,
more educated, or resided in a denser populated area, the less they would beovpidintpt
COQO labeling. The degree to which one believed in animal rights did not have anampiaet
WTP for this attribute. With regards to the basic version survey and the sutliegdditional
information, when the subjects’ income increased, the higher the price premiuved ddie
COO-focused attribute. Conversely, in the survey with the definition, as subjeotae
increased, the lower the price premium offered. The same trend was obsgereichg
consumers’ familiarity of organic foods. Lastly, the knowledge of environmiempaicts had a
positive influence on increasing WTP for COO-focused characteristitvaralons of survey.
However when more information was provided, the differences between WTPs frerdiffe
levels of awareness of environmental damages caused by manufactymiogessing fabric
decreased.

In Table 5.9, Table 5.10, and Table 5.11, the WTPs for organic wool gloves over acryl
gloves were presented. Again, most of the estimated WTPs tagstically different from zero.
Consumers were willing to pay more for this attribute when no additional infamats
provided in the survey for the consumers who belonged to at least one of the followiegtsegm
younger, less conviction in animal rights, any education and income level,ddgaable more
about environmental impacts, and being familiar with organic foods. Unlike the pressulis
female participants were more likely to increase their WTP premion@danic wool gloves
when more information was offered, even though the premium amounts were smationatidi
knowledge had a similar influence on WTPs in individuals with pets at home and individuals

with stronger belief of animal rights.
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Table 5.9 Willingness to Pay for Organic Wool Gloves, Mail Survey

Variables Without Additional Information
FEM Female Male
0.46C™  0.65C”
(0.103) (0.092)
AGE Under 24 25-44 45-59 60-84 Over 85
1.022"  0.835™ 0.614™  0.3517 0.03C
(0.188) (0.116) (0.070)  (0.108) (0.230)
EDUC  Elem.Sch. g‘g;‘ c:onigé Cou‘é;; Grad Sch.
0.5123 0.54C™" 0553  0.560" 0.564"
(0.404) (0.175) (0.085)  (0.068) (0.084)
INC <$15K  $15-25K $25-35K  $35-75K  $75-100K  $100-150K >$150K
0.39¢™  0.44€8™ 05117 05917 0.695™ 0.838™  1.044™
(0.085) (0.073) (0.065)  (0.068) (0.090) (0.139)  (0.236)
ALG With Without
0.6547  0.4227
(0.093) (0.103)
PET With  Without
05917 05517
(0.093) (0.102)
POPD 200/nfi  978/mf  10,000/mf
0.86C"  0.4827 0.224
(0.153) (0.073) (0.155)
ANIMR  Not at all Slightly Partly Mostly  Definitely
09717  0.795™ 0.628™  0.469™ 0.318™
(0.161) (0.104) (0.073)  (0.075) (0.105)
ENVK Most » Least
0.544™ 0.50¢™ 0.475™  0.4427 0.41C" 0.379 0.34¢
(0.073) (0.100) (0.138)  (0.179) (0.222) (0.265)  (0.308)
FORG Least Some Moderate High
-0.01€ 0.185 0.4677  0.8927
(0.199) (0.129) (0.071)  (0.126)

The numbers in parentheses denote standard errors.

* ** %k denote statistical significance at 10,,%nd 1% levels, respectively.
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Table 5.10 Willingness to Pay for Organic Wool Gloves, Mail Survey

Variables With Additional Definitions
FEM Female Male
0.50C" 0.49¢™
(0.079) (0.066)
AGE Under 24 25-44 45-59 60-84 Over 8!
0.75¢7 0.667" 0.53.™ 0.35(" 0.06:
(0.112) (0.077) (0.052) (0.091) (0.219
EDUC Elemsch. 9 c:onigé Co”‘gge Grad Sct
0.36: 0.43°" 0.46¢" 0.48¢" 0.501"
(0.366) (0.156) (0.072) (0.050) (0.062
INC <$15K  $15-25K $25-35K  $35-75K  $7H0K  $100450K  >$150K
0.06¢ 0.22¢" 0.3677 0.47C" 0.56(" 0.63¢7  0.707"
(0.183) (0.117) (0.075) (0.054)  (0.052 (0.063  (0.080)
ALG With  Without
0.587" 0.377"
(0.068) (0.077)
PET With  Without
0.62:" 0.257"
(0.062) (0.098)
POPD 200/ 978/mp  10:000/mi
0.61¢" 0.46¢" 0.3747
(0.121) (0.054) (0.107)
ANIMR Not at all Slightly Partly Mostly Definitely
0.401" 0.45:" 0.51¢" 0.577" 0.65¢"
(0.088) (0.066) (0.052) (0.059)  (0.090
ENVK Most » Least
0.445" 0.32(" 0.18¢ 0.047 -0.107 -0.27: -0.45°
(0.059) (0.090) (0.138) (0.203)  (0.289 (0.401  (0.548)
FORG Least Some Moderate High
0.23( 0.3577 0.465" 0.567"
(0.225)  (0.126) (0.058) (0.072)

The numbers in parentheses denote standard errors.

*, o+ Rk denote statistical significance at 10,,%nd 1% levels, respectively.
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Table 5.11 Willingness to Pay for Organic Wool Gloves, Mail Survey

Variables With Definitions and Additional Information
FEM Female Male
0.483™  0.55¢™
(0.056) (0.048)
AGE Under 24 25-44 45-59 60-84 Over 85
0.85¢™  0.73¢™ 0.567" 0.351™ 0.046
(0.086) (0.058) (0.037) (0.060) (0.137)
EDUC  Elem.Sch. g‘g;‘ c:onigé Co”‘gge Grad Sch.
0.427" 0.48C™" 0.505™ 0.518™ 0.528™
(0.240) (0.103) (0.049) (0.035) (0.044)
INC <$15K  $15-25K $25-35K  $35-75K  $75-100K  $100-150K  >$150K
0.2617  0.3477 0.434™ 0.522™ 0.6117 0.70c™  0.7917
(0.075) (0.058) (0.044) (0.037) (0.041) (0.054)  (0.073)
ALG With  Without
0.6127  0.39¢™
(0.049) (0.056)
PET With  Without
0.61C"  0.38¢™
(0.047) (0.061)
POPD 200/nfi  978/mf  10,000/mf
0.722" 04717 0.314™
(0.084) (0.039) (0.078)
ANIMR  Not at all Slightly Partly Mostly  Definitely
0.606™  0.582" 0.558™ 0.531™ 0.503™
(0.067) (0.049) (0.038) (0.041) (0.059)
ENVK Most « > Least
0.48¢~  0.4027 0.3177 0.229" 0.138 0.04& -0.051
(0.040) (0.059) (0.086) (0.118) (0.156) (0.199)  (0.250)
FORG Least Some Moderate High
0.094 0.26¢™ 0.465™ 0.685™
(0.134) (0.081) (0.040) (0.056)

The numbers in parentheses denote standard errors.

* ** %Rk denote statistical significance at 10,,%nd 1% levels, respectively.
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In addition, the estimation also revealed that consumessneine younger, had higher
income, had allergies and pets, lived in less populated regighdds or had higher degree of
recognition of organic foods were more likely to pay moreafpair of organic labeled wool
gloves. Surprisingly, educational levels did not signifisamfluence those who complete the
survey without any additional explanations. Converselyltefom survey with definitions
indicated that as respondents’ educational achievenremesased, their WTPs for organic wool
products increased. Having a stronger belief in animalsrigjlat not help to increase consumers’
WTPs for organic attribute when the basic survey or theegumith additional information was
completed. However in survey containing definitions arditemhal information, an increase in
the belief for animal welfare led to a small decrease in Wiiguat. When the additional
definitions of attributes were provided with the survey stoners’ WTPs for organic wool
gloves increased as their concerns for animal rights.gfFewthermore, the more aware a
participant was about the environmental impacts caused groducing and dyeing fabric, the
more they would pay for organic wool. Even though, some WTIRs na# statistically
significant.

The WTPs for environment-friendly attribute over acrgitribute were presented in Table
5.12, Table 5.13, and Table 5.14. Only a few estimated WTPs westatistically different
from zero in all versions of survey. Once more, the resultaatithdicate that additional
information and definitions would lead to an increase ipoedents’ WTPs for wool clarified as
being environment-friendly. When participants who hadtéd knowledge about organic foods,
the WTPs for the environment-friendly attribute incredsg@0 cents when attribute description

was provided within the survey.
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Table 5.12 Willingness to Pay for Environment-friendly Wool Gloves, Mail Survey

Variables Without Additional Information
FEM Female Male
1.373™ 1.3897
(0.119) (0.108)
AGE Under 24 25-44 45-59 60-84 Over 85
1.601" 1517 1.417" 1.298" 1.153"
(0.212) (0.135) (0.083) (0.120) (0.217)
EDUC Elem.Sch. l_gg:: Collze;; Collt;; Grad Sch.
1.225™ 1.325™ 1.3727 1.39¢™ 1.416™
(0.446) (0.203) (0.101) (0.080) (0.100)
INC <$15K  $15-25K $25-35K  $35-75K  $75-100K  $100-150K  >$150K
0.943™ 1.062"" 1.209™" 1.395™ 1.638" 1.96S™ 24477
(0.089) (0.080) (0.075) (0.083) (0.119) (0.211)  (0.416)
ALG With Without
1.505™" 1.1907
(0.114) (0.112)
PET With  Without
1.420™" 1.3407
(0.110) (0.119)
POPD 200/nfi  978/mf  10,000/mi
1.600™" 1.324™ 1.1377
(0.188) (0.086) (0.160)
ANIMR  Notat all Slightly Partly Mostly Definitely
1.3027 1.324™ 1.344™ 1.363" 1.381"
(0.165) (0.116) (0.086) (0.091) (0.123)
ENVK Most < > Least
1.303™ 1.166" 1.034™ 0.905™ 0.780™" 0.658" 0.53¢"
(0.084) (0.111) (0.146) (0.184) (0.223) (0.267)  (0.316)
FORG Least Some Moderate High
0.557"" 0.837™ 1.229™ 18217
(0.185) (0.126) (0.080) (0.169)

The numbers in parentheses denote standard errors.

* ** **% denote statistical significance at 10,,5and 1% levels, respectively.
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Table 5.13 Willingness to Pay for Environment-friendly Wool Gloves, Mail Survey

Variables With Additional Definitions
FEM Female Male
1.122  0.992™
(0.084) (0.071)
AGE Under 24 25-44 45-59 60-84 Over 85
1.295"  1.20¢™ 1.0917 0.921™ 0.654™"
(0.123) (0.084) (0.056) (0.092) (0.208)
EDUC  Elem.Sch, Fg‘g;‘ Couze;; Cou‘é;re Grad Sch.
0.427 0.808™ 0.983™ 1.0827" 1.1477
(0.396) (0.157) (0.073) (0.051) (0.067)
INC <$15K  $15-25K $25-35K  $35-75K  $75-100K  $100-150K >$150K
0.625™  0.79¢™ 0.923™ 1.0317 1.12¢™ 1.1967 1.2627
(0.170) (0.114) (0.078) (0.058) (0.057) (0.070)  (0.089)
ALG With  Without
1.096”  1.0027"
(0.073) (0.083)
PET With  Without
1.1237  0.9527"
(0.067) (0.099)
POPD 200/nfi  978/mf  10,000/mf
1.14¢™  1.026™ 0.954™"
(0.130) (0.058) (0.112)
ANIMR  Not at all Slightly Partly Mostly Definitely
0.763"  0.8777 1.007™ 1.156™ 1.32¢™
(0.092) (0.070) (0.055) (0.064) (0.103)
ENVK Most < > Least
1.00¢™  0.9017 0.78€" 0.6617 0.52€¢” 0.380 0.222
(0.062) (0.091) (0.131) (0.182) (0.245) (0.327)  (0.434)
FORG Least Some Moderate High
0.7637  0.897" 1.01€™ 1.123™
(0.225) (0.130) (0.061) (0.078)

The numbers in parentheses denote standard errors.

* ** ok denote statistical significance at 10,,5%nd 1% levels, respectively.
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Table 5.14 Willingness to Pay for Environment-friendly Wool Gloves, Mail Survey

Variables With Definitions and Additional Information
FEM Female Male
1.2277 1.155™
(0.062) (0.053)
AGE Under 24 25-44 45-59 60-84 Over 85
1.4117 1.33¢” 1.2277  1.088™ 0.893™
(0.096) (0.064) (0.041)  (0.062) (0.124)
EDUC  Elem.Sch. Fg‘g;‘ c:onigé Co”‘gge Grad Sch.
0.7717 1.03¢™ 1.14¢™ 1.2177 1.262"
(0.242) (0.108) (0.053)  (0.039) (0.049)
INC <$15K  $15-25K $25-35K  $35-75K  $75-100K  $100-150K  >$150K
0.813™ 0.937™ 1.0617  1.1877 1.314™ 1.442 15727
(0.075) (0.059) (0.047)  (0.043) (0.049) (0.066) (0.092)
ALG With Without
1.264™ 1.082™
(0.054) (0.060)
PET With  Without
1.2417 1.126™
(0.052) (0.065)
POPD 200/nfi 978/mf  10,000/mf
1.345™ 1.148™ 1.0277
(0.095) (0.043) (0.082)
ANIMR  Not at all Slightly Partly Mostly Definitely
0.957™ 1.0477 1.1437 1.244™ 1.352™
(0.069) (0.052) (0.041)  (0.046) (0.069)
ENVK Most > Least
1.134™ 1.0177 0.8977  0.7747 0.647" 0516  0.381
(0.044) (0.062) (0.086)  (0.114) (0.146) (0.185) (0.232)
FORG Least Some Moderate High
0.648™ 0.867" 1.11¢7"  1.3837
(0.128) (0.081) (0.043)  (0.065)

The numbers in parentheses denote standard errors.

* ** Rk denote statistical significance at 10,,%nd 1% levels, respectively.
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In the basic survey version, a person’s gender and cofaresnimal welfare played no role
in increasing WTPs for wool qualified for environment-fidéy label. Similar to the organic
attribute, the respondents from all versions of the surveywaére younger, living in less
populated districts, earning higher household income, owpetgy having allergies, or more
familiar with organic foods were more willing to pay higipeices for environment-friendly
certified wool products. Again, the more educated the iddaliwas, the higher the premium
the individual was willing to pay for the environment-fiddyattribute. The differences of the
WTPs between the lowest and the highest educational leeets20 cents, 72 cents, and 49
cents for survey version A, B, and C, respectively. Incomehethtgest differences in WTPs
between earning levels, with $1.51, 63 cents, and 76 centeditgefor survey version A, B,
and C, respectively. Lastly in all three versions, the reseltsaled that the more
knowledgeable the respondents were about the enviroahtamages, the higher the value they
would pay for environment-friendly wool gloves.

Table 5.15, Table 5.16, and Table 5.17 indicate the averageupnsrtiie respondents were
willing to pay for animal-friendly wool products over alicyproducts. Unlike the results from
the previous three attributes, more WTPs were positimélyanced by the provided
explanations of the attributes and extra information. T@salt implies that the participants did
not fully understand or were not as aware of the animahdiy characteristic compared to the

other three characteristics.

131



Table 5.15 Willingness to Pay for Animal-friendly Wool Gloves, Mail Survey

Variables Without Additional Information
FEM Female Male
0.906™ 0.853™
(0.118) (0.102)
AGE Under 24 25-44 45-59 60-84 Over 85
1.2717 1.111™ 0.923™ 0.69¢™ 0.425"
(0.221) (0.135) (0.081) (0.114) (0.203)
EDUC  Elem.Sch. g‘g;‘ Couze;; Cou‘é;; Grad Sch.
1.03¢” 0.928™ 0.8807" 0.8537" 0.835™
(0.482) (0.198) (0.095) (0.076) (0.094)
INC <$15K  $15-25K $25-35K  $35-75K  $75-100K  $100-150K  >$150K
0.676" 0.735™ 0.809™ 0.902™ 1.024™ 1.1907™  1.42¢™
(0.090) (0.080) (0.073) (0.077) (0.105) (0.172)  (0.307)
ALG With Without
0.85¢™ 0.898™
(0.102) (0.118)
PET With  Without
1.1017 0.5817"
(0.115) (0.105)
POPD 200/nfi 978/mf  10,000/mf
1.107™ 0.81¢™" 0.608™
(0.179) (0.082) (0.153)
ANIMR Not at all Slightly Partly Mostly Definitely
0.20¢ 0.49¢™ 0.769™ 1.02¢™ 1.276”
(0.147) (0.100) (0.078) (0.089) (0.140)
ENVK Most « > Least
0.884™ 0.896™" 0.908™ 0.92¢™ 0.932™ 0.943™  0.9547"
(0.082) (0.112) (0.154) (0.201) (0.249) (0.297)  (0.345)
FORG Least Some Moderate High
0.21C 0.438:* 0.758™ 1.2417
(0.175) (0.123) (0.078) (0.157)

The numbers in parentheses denote standard errors.

* *x *k%k denote statistical significance at 10,,%nd 1% levels, respectively.

132



Table 5.16 Willingness to Pay for Animal-friendly Wool Gloves, Mail Survey

Variables With Additional Definitions
FEM Female Male
1.11¢™  0.8177
(0.101) (0.074)
AGE Under 24 25-44 45-59 60-84 Over 85
1.2577 1.144™ 0.9917 0.768™ 0.418"
(0.143) (0.095) (0.061) (0.096) (0.198)
EDUC  Elem.Sch. Fg‘g;‘ Couze;; Cou‘:ge Grad Sch.
1.605™" 1.204™ 1.022™ 0.917" 0.850""
(0.589) (0.202) (0.086) (0.059) (0.072)
INC <$15K  $15-25K $25-35K  $35-75K  $75-100K  $100-150K  >$150K
0762  0.8377 0.89¢™ 0.947™ 0.989™ 1.024™  1.053™
(0.173) (0.122) (0.085) (0.063) (0.063) (0.077) (0.096)
ALG With Without
1.0677  0.785"
(0.084) (0.085)
PET With  Without
1.0717  0.7137
(0.076) (0.103)
POPD 200/nfi 978/mf  10,000/mf
1.095"  0.9157 0.81C™"
(0.152) (0.063) (0.118)
ANIMR  Not at all Slightly Partly Mostly  Definitely
0.22¢6" 0.493™ 0.7977 1.145™ 1.547™
(0.091) (0.069) (0.058) (0.072) (0.135)
ENVK Most < > Least
0.886"  0.7497 0.603™ 0.445™ 0.274 0.08¢ -0.112
(0.067) (0.096) (0.133) (0.178) (0.235) (0.314) (0.424)
FORG Least Some Moderate High
0.82¢"  0.88C” 0.933™ 0.982™"
(0.241) (0.143) (0.069) (0.086)

The numbers in parentheses denote standard errors.

* ** %Rk denote statistical significance at 10,,%nd 1% levels, respectively.
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Table 5.17 Willingness to Pay for Animal-friendly Wool Gloves, Mail Survey

Variables With Definitions and Additional Information
FEM Female Male
1.024™  0.832"
(0.068) (0.053)
AGE Under 24 25-44 45-59 60-84 Over 85
1.2627  1.1317 0.963™ 0.738™ 0.422™
(0.107) (0.070) (0.044) (0.063) (0.122)
EDUC  Elem.Sch. Fg‘g;‘ Couze;; Cou‘é;; Grad Sch.
1.3577  1.086"" 0.9617" 0.89C™ 0.843™
(0.339) (0.126) (0.057) (0.042) (0.051)
INC <$15K  $15-25K $25-35K  $35-75K  $75-100K  $100-150K  >$150K
07117  0.7827 0.858™ 0.928™ 1.002™ 1.076” 1.152™
(0.077) (0.062) (0.049) (0.043) (0.049) (0.066) (0.090)
ALG With  Without
09817  0.833"
(0.057) (0.062)
PET With  Without
1.0837  0.654""
(0.058) (0.064)
POPD 200/nfi  978/mf  10,000/mf
1.10c”  0.8727 0.73¢™
(0.103) (0.044) (0.083)
ANIMR  Not at all Slightly Partly Mostly Definitely
0.22C™"  0.494™ 0.78¢™ 1.096™ 1.425™
(0.068) (0.050) (0.041) (0.050) (0.085)
ENVK Most > Least
0.885™  0.8137 0.74C™ 0.664" 0.586" 0506  0.423"
(0.046) (0.064) (0.089) (0.116) (0.144) (0.174) (0.206)
FORG Least Some Moderate High
0.483"  0.65¢" 0.85€"" 1.078™
(0.123) (0.082) (0.046) (0.069)

The numbers in parentheses denote standard errors.

* o+ ok denote statistical significance at 10,,%nd 1% levels, respectively.
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The female consumers were willing to pay 20 cents more for the animalyregtdbute
labeling when this attribute was briefly explained compared to the estird&t P in the basic
survey. Results also indicated that the information effects did not exist in tisé adeegroup,
the highest educated group, the segment in which people were only slightlynechabout
animal rights, or the segment where environmental damages were not recogineed
respondents who were between twenty-five and eighty-four years old wieng Wi pay slightly
more for this attribute when more information about the attributes was givenambdiadings
were observed in consumers who had an annual household income equal to or less than $150,000.
Consumers who had least a four-year college degree, allergies, no pets, or corazemdio
welfare for majority amount of time would increase their WTPs when the addiitinaute
descriptions were provided. Furthermore, consumers who had a moderate knowedge a
organic foods would be more likely to increase their WTPs when more informatianaaed
in the survey. These outcomes imply that consumers with a high degree fanafiarganic
foods or more understanding about animal rights could be targeted as potential customer
animal-friendly products.

Additionally, the information was found to be effective in increasing the animealfy
attribute’s WTPs for subjects who were female, younger, less educateet] ednigher income,
had pets at home, lived in the less populated area, or more familiar with organic feode P
who were greatly concerned about animal rights were found to be more likely nwopayor
animal-friendly attribute. Interestingly, this result was diffeffemitn the other three attributes.
The effects from allergies and the knowledge of environmental impacts \ifererdiin three
versions of survey. Results indicate that consumers without allergies andnvéhag/iareness

of the environmental damages caused by producing fabrics would pay more for a parabf a
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friendly wool gloves in the basic survey, but the opposite was true for the other siangesf
the survey.

In sum, respondents were willing to pay more for wool gloves than acrylic glbves.
comparison to male participants, females would pay more for COO-focused,-aremdily,
and environmental-friendly attributes when additional information and/or definitiers
provided. Younger consumers preferred organic, environmental-friendly, and anéndlyf
attributes more than older consumers. The higher educational degree the indeaeival; the
higher the price premiums the individual would pay for organic and environmemdHrie
attributes.

Also, the participants who had a higher income, pets, or more knowledge about organic
foods were more likely to have higher WTPs for organic, environment-friendly, andlanima
friendly attributes. Compared with the respondents who had no allergies, the respoitdents w
allergies appeared to be more willing to pay for COO, organic, and envirofmeeaty
attributes. The influence from the population density of consumers’ living neighborhasds w
the only variable that was found to be consistent across all three versions of theasdraéy
the attributes. In this case, people who lived in more rural areas tended to have RAiglsdowW
these four attributes. Allergy sufferers were willing to pay more for ttoeseattributes, except
for the animal-friendly attribute in the basic version of survey. Belief in@niralfare had no
impact on increasing an individual's WTPs for COO labeling but it did incréasé&/TPs for
both environment-friendly and animal friendly attributes. Lastly, WTPsrar@ment-
friendly and organic attributes were higher when the participants werergmenknowledge

about the environmental damages caused by producing and dyeing fabrics.ntargher
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information was found to be the most effective method in increasing WTP for thd-anima

friendly attribute.

5.2.2 Results from the On-line Survey

Different from the mail survey, the on-line survey only contained versions A and € whi
were defined earlier in the previous chapter. The same method (the an&laiiance) was
utilized to test if the similarity of demographic and psychographicackeristics existed in the
observations of these two versions of the survey. The one-way analysis of vimamtéat
there were no significant differences in the respondents’ charactelstizeen the two survey
versions at the five percentage level (Table 5.18). Identical to the mail stimgestudy used the

pooled sample, in which the responses from both versions were combined.
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Table 5.18 One-way Analysis of Variance for Effects of Survey Version on Demographic
and Psychographic Variables, On-line Survey

Variables df SS MS F

Region
Between groups 1 0.744c¢ 0.744c¢ 0.721¢
Within groups 502 517.682: 1.0312

Gender
Between groups 1 0.590¢ 0.590¢ 2.863("
Within groups 502 103.534¢ 0.206~

Marital
Between groups 1 0.0381 0.0381 0.0251
Within groups 502 761.930: 1.517¢

Age
Between groups 1 1.284: 1.284: 1.3441
Within groups 502 479.666 0.955¢

Race
Between groups 1 0.3534 0.3534 0.2247
Within groups 502 789.644¢ 1.573C

Kids under 3
Between groups 1 0.193¢ 0.193¢ 1.2617
Within groups 502 76.900( 0.153~

Education
Between groups 1 0.651¢ 0.651¢ 0.644¢
Within groups 502 507.150: 1.010¢

Allergy
Between groups 1 0.072¢ 0.0723 0.288~
Within groups 502 125.909¢ 0.250¢

Pet
Between groups 1 0.409C 0.409C 2.057¢
Within groups 502 99.805: 0.198¢

Income
Between groups 1 2.2207 2.2207 0.999¢
Within groups 502 1115.580¢ 2.222¢

* *x *x% denote statistical significance at 10,,%nd 1% levels, respectively.
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Table 5. 18 One-way Analysis of Variance for Effects of Survey Version on Demograph
and Psychographic Variables, On-line Survey (continued)

Variables df SS MS F

Purchase Organic Fruit
Between groups 1 0.081¢ 0.081¢ 0.042¢
Within groups 502 962.291¢ 1.916¢

Purchase Organic Vegetable
Between groups 1 0.047¢ 0.047¢ 0.024-
Within groups 502 986.791¢ 1.9657

Purchase Organic Meat
Between groups 1 0.1491 0.1491 0.078:
Within groups 502 955.628' 1.903¢

Purchase Organic Dairy Products
Between groups 1 0.008= 0.008= 0.003¢
Within groups 502 1045.973 2.083¢

Purchase Organic Apparel
Between groups 1 0.287¢ 0.287¢ 0.2011
Within groups 502 717.694° 1.429;

Purchase Organic Bath and Bedding
Between groups 1 0.8061 0.8061 0.560¢
Within groups 502 721.525! 1.437:

Purchase Organic Skin Care Products
Between groups 1 0.0651 0.0651 0.034z
Within groups 502 955.552( 1.903¢

Familiarity with Organic Food
Between groups 1 0.247¢ 0.247¢ 0.359(
Within groups 502 346.030: 0.689:

Familiarity with Organic Cotton
Between groups 1 0.761( 0.761( 0.861¢
Within groups 502 443.475:. 0.883¢

Familiarity with Organic Wool
Between groups 1 0.328¢ 0.328¢ 0.379¢
Within groups 502 434.431¢ 0.865¢

*, **, *** denote statistical significance at 10,,%nd 1% levels, respectively.
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Table 5.18 One-way Analysis of Variance for Effects of Survey Version on Demographic
and Psychographic Variables, On-line Survey (continued)

Variables df SS MS F
Environmental Impact of Growing Cotton
Between groups 1 0.006¢ 0.006¢ 0.0024
Within groups 502 1475.086: 2.938¢
Environmental Impact of Manufacturing Polyester
Between groups 1 4.674 4.674 2.482¢
Within groups 502 945.307: 1.8831
Environmental Impact of Manufacturing Rayon Fiber
Between groups 1 5.963¢ 5.963¢ 3.287¢
Within groups 502 910.589° 1.813¢
Environmental Impact of Dyeing Cotton Fabric
Between groups 1 1.123¢ 1.1238 0.5402
Within groups 502 1044.302¢ 2.080:
Environmental Impact of Dyeing Polyester Fabric
Between groups 1 1.4852 1.485% 0.769€
Within groups 502 968.729: 1.9297
Animal Right
Between groups 1 1.049¢ 1.049¢ 0.540¢%
Within groups 502 974.950: 1.9421
Recycle
Between groups 1 0.051¢ 0.051¢ 0.0362
Within groups 502 716.787" 1.427¢
Prefer U.S. Products than Other Country of Origin
Between groups 1 0.030¢ 0.030¢ 0.027C
Within groups 502 565.205° 1.125¢
Frequency of Shop or Eat at Local
Between groups 1 2.241: 2.241: 2.0622
Within groups 502 545.598( 1.086¢
Likelihood of Trying New Restaurant
Between groups 1 0.361( 0.361( 0.246¢
Within groups 502 735.303° 1.4647

* *x xxk denote statistical significance at 10,,%nd 1% levels, respectively.
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The conditional logit model was again utilized to ester@nsumers’ WTPs for US_AU,
ORG, ENV, and ANIM_PRED attributes (Table 4.1) by using data collectedthemn-line
survey. Later, the same model was extended in order to investigate the inforiffiatisnaad
the demographic effects.

In the basic model (Table 5.19), all coefficients were statisticallyfgignt at the one
percent level. Thus, the conclusion that consumers appreciated and valued all Addaitbna
labels could be made. In addition, both log-likelihood ratio and McFadden’s R-square value
were presented as the measurement of goodness-of-fit. Based on tkelibgdd ratio test, the

data appeared to fit this model well.

Table 5.19 Estimated Results of the Basic Conditional Logit Model for On-le Survey

Variables Coefficient WTP
Price 0.997
(0.045)
US_AU 0.472" 0.474™
(0.025) (0.028)
ORG 0.57¢™ 0.578™
(0.054) (0.052)
ENV 0.862™" 0.866™"
(0.054) (0.053)
ANIM_PRED 0.224"" 0.225"

(0.023) (0.024)

Number of observations 3084
Log-likelihood ratio 921.59
McFadden's (1974) log-likelihood ratio index 0.1078

The numbers in parentheses denote standard errors.

* ** &% denote statistical significance at 10,,5%nd 1% levels, respectively.
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The WTP estimations indicated that on average, the participants were valjpag 47
cents more for a pair of U.S. wool gloves than a pair of Australian wool gloves wag
comparable to what has found in the mail survey (53 cents). Similar to the findinghé&om
mail survey, the conclusion that the subjects preferred domestic goods over dngoards
could be made. The participants were willing to pay 58 cents and 87 cents more ga Brera
the organic and environment-friendly characteristics, respectively, cethfmaacrylic. The
randomly selected sample (on-line survey) has a slightly higher WTP (5hogimés) for organic
wool products than the WTP determined in the mail survey. Consistent with the weyl, $he
pro-environment attribute had the highest WTP among other attributes. In addition, the
estimations indicated that on average, the respondents valued a pair of wool gloeesdsbel
animal friendly more than as predator-friendly by 23 cents.

Regardless of whether the sample was randomly selected or wascafigahosen based
on consumers’ interests, the results all suggested that certain portions of Uugearsns
preferred wool over acrylic products and U.S. wool over Australian wool. Similalusamts to
the mail survey could be drawn. The low recognition of organic garments could probably
discourage the WTP for the organic attribute, even though the organic marketirgygrévso,
the attribute of environment-friendly could not be ignored for its ability to ineréasP for
wool products.

To examine the information effects on WTPs, a dummy variable V was included. When V
equaled zero, it represented the basic version of survey. If V equaled one, thesé@mnteg the
survey with additional information and definition of the attribute. The conditionalriogylel

was applied, and the results were shown in Table 5.20.
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Table 5.20 Estimated Results of the Conditional Logit Model for On-line swey with the
Definition and Information Effects

Variables Coefficient Willingness-to-Pay
The Basic V\_IIFh
Version Addltlon.al
Information
Price 1.108™
(0.063)
US_AU 0.4417 0.398™ 0.578™
(0.036) (0.034) (0.050)
ORG 0.744™ 0.6717 0.4577
(0.076) (0.068) (0.082)
ENV 0.967"" 0.8737 0.857"
(0.077) (0.070) (0.083)
ANIM_PRED 0.227" 0.205™ 0.25C"
(0.033) (0.030) (0.039)
Price_V 0.228"
(0.090)
US_AU_V 0.06€
(0.050)
ORG_V 0.342™
(0.108)
ENV_V -0.213"
(0.108)
ANIM_PRED_V -0.007
(0.047)
Number of observations 3084
Log-likelihood ratio 937.54
McFadden's (1974) log-likelihood ratio index 0.1096

The numbers in parentheses denote standard errors.

* xx %% denote statistical significance at 10,,%nd 1% levels, respectively.
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According to the log-likelihood ratio test, the @&t the model well. Similar to the results
of the mail survey, the coefficients of the atttdmithemselves were all statistically different
from zero at the one percent level (Table 5.5)nsitering the interactions with thevariable,
the parameters of price and pro-environment atieowere significantly different at the five
percent level while the parameters of the orgattitbate were significant at the one percent
level. The results suggested that the informadidmot improve the WTPs for the organic and
pro-environment attribute. In fact, after the imfation was offered, the WTP for the organic
label dropped by 19 cents. On the contrary, tltktiatal information increased the WTP for
US_AU by 18 cents. Therefore, the information laedp the participants distinguish the COO-
and animal rights-related attributes. Regardlésghether additional information was offered or
not, the environment-friendly attribute had a highiéT P than for the organic attribute.

Again, since the analysis of variance (Table Si@wed no significant differences between
the survey versions for all the demographic analpsgraphic variables at the five percent level,
the interactive terms had the direct effects froffecent versions of survey. In other words,
demographic and psychographic characteristics meareesponsible for the differences between
the survey versions for WTPs.

The last model included the effects from the sumengions, demographic and
psychographic variables. Table 5.21and Table pr82ented the relative WTPs, which subjects
valued U.S. wool gloves more than Australian wdol/gs. Only the WTP of the highest
income level in survey version A and the WTP of ¢haest age group in survey version C were
not statistically different from zero. Informatievas found to be useful in increasing the WTPs

of the COO-focused attributes for most of the comsuclusters except for subjects who had no
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pets at home, no strong belief in animal welfardittee knowledge about organic foods. As the

respondents’ age increased, the information efi@cthe WTP increased positively.
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Table 5.21 Willingness to Pay for U.S. Wool Gloves over Australian Wool Gloves, On-line
Survey

Variables Without Additional Information
FEM Female Male
0.4277  0.328™
(0.040) (0.062)
AGE Under 24 25-44 45-59 60-84 Over 85
0.336"  0.386" 0.4437  0.508™ 0.582"
(0.051) (0.034) (0.048) (0.090) (0.150)
EDUC  Elem.Sch. High e o Grad Sch.
Sch. College College
0.43¢™  0.41¢™ 0.39¢™  0.38C” 0.36C"
(0.078) (0.049) (0.033) (0.044) (0.070)
INC <$15K  $15-25K $25-35K  $35-75K  $75-100K  $100-150K  >$150K
0.540"  0.4817 0.416"  0.3477 0.2717 0.188"  0.096
(0.063) (0.045) (0.034) (0.038) (0.053) (0.074)  (0.099)
ALG With Without
0.4047  0.39¢7
(0.036) (0.033)
PET With  Without
0.388™  0.418™
(0.040) (0.063)
POPD 200/nfi 978/mf  10,000/mf
0.47¢™  0.3747 0.24¢”
(0.068) (0.038) (0.107)
ANIMR  Not at all Slightly Partly Mostly Definitely
0.376"  0.383" 03917 0.4017 0.4137
(0.062) (0.048) (0.036) (0.036) (0.054)
ENVK Most < > Least
0.360"  0.395™ 0.43¢™  0.4657 0.50¢™ 0.535™  0.569™"
(0.036) (0.034) (0.036) (0.043) (0.053) (0.066)  (0.080)
FORG Least Some Moderate High
0.980"  0.5577 0.3877  0.2957
(0.333) (0.077) (0.033) (0.040)

The numbers in parentheses denote standard errors.

* ** *kk denote statistical significance at 10,,%nd 1% levels, respectively.
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Table 5.22 Willingness to Pay for U.S. Wool Gloves over Australian Wool Gloves, On-line
Survey

Variables With Definitions and Additional Information
FEM Female Male
0.626"  0.4277
(0.060) (0.088)

AGE Under 24 25-44 45-59 60-84 Over 85
0.4327  0.55¢™ 0.758™ 1.118™ 1.963
(0.053) (0.048) (0.099) (0.305) (1.243)
EDUC Elem.Sch. High o o Grad Sch.
Sch. College College
1.1837  0.79¢” 0.572™ 0.423™ 0.316™
(0.317) (0.108) (0.050) (0.052) (0.066)
INC <$15K  $15-25K $25-35K  $35-75K  $75-100K  $100-150K >$150K
0.6717  0.6207 0.566" 0.511™ 0.453™ 0.393”  0.3317
(0.074) (0.057) (0.048) (0.052) (0.067) (0.088)  (0.112)
ALG With Without

0.583"  0.5637
(0.061) (0.083)
PET With Without
0.715"  0.3717
(0.079) (0.047)
POPD 200/nfi 978/mf  10,000/mf

0.6177  0.5617 0.514™
(0.094) (0.053) (0.107)
ANIMR  Not at all Slightly Partly Mostly Definitely
0.128" 0.229™ 0.382™" 0.6417" 1.1727
(0.052) (0.046) (0.043) (0.062) (0.201)
ENVK Most < > Least
0.553"  0.5737 0.592™ 0.610™" 0.62¢™ 0.647"  0.665""
(0.054) (0.050) (0.054) (0.063) (0.077) (0.094)  (0.112)
FORG Least Some Moderate High
0.396"  0.4937 0.5807" 0.661""
(0.122) (0.074) (0.051) (0.087)

The numbers in parentheses denote standard errors.

* *x %% denote statistical significance at 10,,%nd 1% levels, respectively.

147



The results also revealed that the subjects whe waling to pay more for the COO-
focused attribute in both types of survey had asti®ne of the following characteristics: female,
older, less educated, lower income, lived in lessvded neighborhood, concerned animal rights,
and had less knowledge about environmental danwgesed from fabric manufacturing.
Allergies seem to play no role in affecting WTP floe COO-focused label in either versions of
the survey. The ownership of pets and the fantjiavith organic foods resulted in different
influences on the WTP in the two versions of survéfie participants who had no pet would
pay slightly more for the COO-focused attributentiparticipants who had pets in the basic
version survey. However in the survey with addiibinformation, subjects who had pets at
home would pay much more than their counterpartse more familiar consumers were about
organic foods, the higher the premiums they woualgip the version C survey. This conclusion
is contradictory to conclusion found in the basicovsy.

In Table 5.23 and Table 5.24, the WTPs for orgarol gloves over acrylic gloves are
presented. Only a few estimators were not sigamfi@t the ten percent level, and all of the
significant WTPs were positive except for the otdege group. The estimations also implied
that the information that was provided did not éase WTP for organic labeled wool products
for most of the demographic and psychographic charigtics. The additional information did
raise male consumers’ WTPs for the organic atteijpas well as consumers with all levels of

educational achievement, a household income less$25,000, and/or no allergies.
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Table 5.23 Willingness to Pay for Organic Wool Gloves, On-line Survey

Variables Without Additional Information

FEM Female Male
0.764™ 0.482™
(0.085) (0.116)

AGE Under 24 25-44 45-59 60-84 Over 85
1.2347 0.8477 0.41C™"  -0.084 -0.64€"
(0.141) (0.080) (0.081) (0.157) (0.318)
EDUC Elem.Sch. High 2t o Grad Sch.
Sch. College College
0.3817" 0.529™ 0.6777 0.825™ 0.973™
(0.144) (0.090) (0.068) (0.106) (0.175)
INC <$15K  $15-25K $25-35K  $35-75K  $75-100K  $100-150K  >$150K
0.205" 0.4107 0.632™ 0.874” 1.1377 1.424™ 1.74¢7
(0.105) (0.077) (0.068) (0.090) (0.142) (0.223) (0.340)
ALG With Without
0.648™ 0.687™"
(0.098) (0.091)
PET With Without
0.695™ 0.610™"
(0.083) (0.120)
POPD 200/nfi 978/mf  10,000/m
0.218" 0.865™" 1.69C™
(0.110) (0.087) (0.346)
ANIMR  Not at all Slightly Partly Mostly Definitely
0.3357" 0.451™" 0.58¢™ 0.747” 0.941™
(0.110) (0.085) (0.067) (0.076) (0.124)
ENVK Most < > Least
0.732™ 0.676" 0.6217 0.565"" 0.51¢™ 0.455™  0.40C™"
(0.076) (0.068) (0.070) (0.079) (0.094) (0.112) (0.131)
FORG Least Some Moderate High
-0.491 0.367"" 0.712" 0.898™
(0.475) (0.122) (0.069) (0.096)

The numbers in parentheses denote standard errors.

* ** +*k denote statistical significance at 10,,%nd 1% levels, respectively.
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Table 5.24 Willingness to Pay for Organic Wool Gloves, On-line Survey

Variables With Definitions and Additional Information
FEM Female Male
0.366" 0.704™"
(0.093) (0.170)
AGE Under 24 25-44 45-59 60-84 Over 85
1.004™ 0.614™" 0.0001 -1.10¢™ -3.70¢
(0.121) (0.087) (0.135) (0.506) (2.790)
EDUC Elem.Sch. High 2 o Grad Sch.
Sch. College College
-0.50€ 0.113 0.478™  0.71¢™ 0.8907"
(0.391) (0.144) (0.083) (0.107) (0.151)
INC <$15K  $15-25K $25-35K  $35-75K  $75-100K  $100-150K  >$150K
0.378™ 0.416™" 0.458™  0.49¢" 0.538™" 0.582""  0.627"
(0.111) (0.089) (0.081) (0.091) (0.117) (0.153)  (0.193)
ALG With Without
0.210” 0.8317"
(0.095) (0.152)
PET With Without
0.4807" 0.378™
(0.108) (0.070)
POPD 200/nfi 978/mf  10,000/mt
0.380" 0.478™ 0.56C™
(0.149) (0.088) (0.186)
ANIMR  Not at all Slightly Partly Mostly  Definitely
0.257™" 0.299™ 0.3647  0.474” 0.69¢™
(0.099) (0.084) (0.073) (0.092) (0.202)
ENVK Most < > Least
0.665"" 0.523™ 0.3837  0.24€7 0.110 -0.02z -0.158
(0.098) (0.084) (0.082) (0.093) (0.113) (0.140)  (0.174)
FORG Least Some Moderate High
-0.15€ 0.192 0.50¢™  0.79¢™
(0.243) (0.121) (0.083) (0.144)

The numbers in parentheses denote standard errors.

* ** kxk denote statistical significance at 10,,%nd 1% levels, respectively.
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Results from both surveys indicated that as theardents’ age decreased, and educational
levels and income increased, the WTPs increasadilagy, the subjects who did not have
allergies, had pets, were concerned about animéngeand/or more aware of environmental
impacts and organic foods would have higher WTHmih survey types. Different from the
mail survey and the COO-focused attribute, redutts the on-line survey showed that as the
area in which the subjects become more denselylgtgoli the higher the subjects’ WTP for a
pair of organic wool gloves became. Gender wa®tie variable that was not consistent in
both versions of the survey. The female consumpaic more for organic attribute than the male
consumers in the basic version survey, but the c@lsumers were willing to pay more than the
female consumers once the information was prowdéun the survey. This finding was
different from the mail survey conclusion.

The WTPs for the environment-friendly attribute pgerylic are presented in Table 5.25
and Table 5.26 Most of the WTPs were significdriha ten percent level, and all the significant
WTPs were positive. Again, the results did notgate that the additional information could
increase the participants’ WTPs for most of thesconer clusters for a pair of wool gloves that
was labeled environment-friendly. The additiom&brmation improved WTPs for the
consumers who were male, had no allergies, hadapéisme, and/or were at least moderately

knowledgeable about organic foods.
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Table 5.25 Willingness to Pay for Environment-friendly Wool Gloves, On-line Survey

Variables Without Additional Information
FEM Female Male
0.9817  0.654™"
(0.087)  (0.116)
AGE Under 24 25-44 45-59 60-84 Over 85
1.3737  1.0377 0.66C"  0.233" -0.25€
(0.143)  (0.082) (0.080) (0.140) (0.267)
EDUC Elem.Sch. High 2 o Grad Sch.
Sch. College College
0.448™  0.663™ 0.8777  1.092™" 1.30€¢™
(0.142)  (0.091) (0.070) (0.109) (0.186)
INC <$15K  $15-25K $25-35K  $35-75K  $75-100K  $100-150K  >$150K
0.525"  0.679" 0.84€"  1.028™ 1.22¢™ 1.442"  1.68C7
(0.102)  (0.077) (0.069) (0.092) (0.144) (0.220)  (0.324)
ALG With Without
0.838"  0.902™"
(0.096)  (0.090)
PET With Without
0.91¢™  0.7637
(0.085)  (0.121)
POPD 200/mfi  978/mf  10,000/mf
0.424™  1.064™" 1.882™
(0.107)  (0.089) (0.362)
ANIMR Not at all Slightly Partly Mostly  Definitely
0.4177  0.5717 0.75¢™  0.964™ 1.222™
(0.109)  (0.085) (0.069) (0.078) (0.130)
ENVK Most > Least
09137  0.876" 0.84¢C”  0.8037 0.76€™ 0.73¢"  0.6947
(0.077)  (0.070) (0.072) (0.081) (0.096) (0.114)  (0.133)
FORG Least Some Moderate High
0.663" 0.825™ 0.89C™  0.926™
(0.344)  (0.119) (0.071) (0.094)

The numbers in parentheses denote standard errors.

* *x &% denote statistical significance at 10,,%nd 1% levels, respectively.
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Table 5.26 Willingness to Pay for Environment-friendly Wool Gloves, On-line Survey
Variables With Definitions and Additional Information
FEM Female Male
0.7967  1.0177
(0.094)  (0.177)

AGE Under 24 25-44 45-59 60-84 Over 85
1.3497  1.005™ 0.464”  -0.513 -2.80¢
(0.130)  (0.091) (0.118)  (0.385) (2.258)
EDUC Elem.Sch. High 2 o Grad Sch.
Sch. College College
0.454 0.718™ 0.878™  0.978™ 1.0517"
(0.284)  (0.132) (0.084)  (0.110) (0.151)
INC <$15K  $15-25K $25-35K  $35-75K  $75-100K  $100-150K  >$150K
0.790"  0.8217" 0.852"  0.887" 0.922™ 0.958"  0.996
(0.109)  (0.089) (0.081)  (0.092) (0.118) (0.152)  (0.192)
ALG With Without

0.6237  1.211™
(0.091)  (0.164)
PET With Without
1.001™  0.5837
(0.121)  (0.084)
POPD 200/nfi  978/mf  10,000/mf

0.905"  0.8377 0.78¢™
(0.152)  (0.090) (0.185)
ANIMR  Not at all Slightly Partly Mostly  Definitely
0.4817°  0.565™" 0.692™  0.907™ 1.34¢™
(0.095)  (0.082) (0.073)  (0.094) (0.236)
ENVK Most < > Least
1.0737  0.9227 07737 0.627" 0.4827" 0.3407  0.200
(0.104)  (0.087) (0.083)  (0.090) (0.105) (0.127)  (0.154)
FORG Least Some Moderate High
0.247 0.594™ 09117  1.200™
(0.209)  (0.113) (0.086)  (0.156)

The numbers in parentheses denote standard errors.

* *x 6% denote statistical significance at 10,,%nd 1% levels, respectively.
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When no extra information was offered, the femakpondents would pay more for the
pro-environment labeled wool products (relativeitailar acrylic products) than the male
respondents. However, once the information wasigead, the male subjects increased their
WTPs by 33 cents, while the female subjects deeckteeirs by 18 cents. The results from both
versions of the survey suggested that individude were younger, highly educated, had higher
income earnings, had no allergies, had pets at hoomeerned about animal rights,
knowledgeable about environmental issues causéali manufacturing, and/or were familiar
with organic foods would probably pay more for @mvironment-friendly attribute. Population
density was another variable that was not congigtesoth versions of the survey. In survey
version A, people who lived in densely populatezharwould pay more than people who lived
in rural areas. Opposite results were observedrivey version C.

Lastly, Tables 5.27 and 5.28 presented the rel&¥@s for the animal-focused attribute.
Only a few WTPs were not significantly differenbiin zero, but once again, all the significant
WTPs were positive. Due to the differences betwaagnitudes throughout the demographic
and psychographic variables were relative to otfel products with a different attribute rather
than to an acrylic product, the values were sméflan those for the previous two attributes

(organic and pro-environment).
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Table 5.27 Willingness to Pay for "Pro-Animal" Wool Gloves over "Predator-Friendly"
Wool Gloves, On-line Survey

Variables Without Additional Information

FEM Female Male
0.235™ 0.135"
(0.035) (0.055)

AGE Under 24 25-44 45-59 60-84 Over 85
0.258™ 0.216™ 0.16¢™  0.115 0.054
(0.048) (0.031) (0.040)  (0.070) (0.109)
EDUC Elem.Sch. High 2 o Grad Sch.
Sch. College College
0.016 0.108™ 0.201™  0.295™ 0.388™
(0.066) (0.042) (0.030)  (0.044) (0.073)
INC <$15K  $15-25K $25-35K  $35-75K  $75-100K  $100-150K  >$150K
0.169™ 0.185™ 0.202™  0.221™ 0.242™ 0.264"  0.28¢™
(0.049) (0.037) (0.030)  (0.035) (0.051) (0.074)  (0.102)
ALG With Without

0.218™ 0.1977
(0.034) (0.030)
PET With Without
0.226™ 0.150™"
(0.036) (0.054)
POPD 200/nfi 978/mf  10,000/mt

0.1277 0.229™ 0.358™
(0.054) (0.035) (0.112)
ANIMR  Not at all Slightly Partly Mostly Definitely
0.047 0.098" 0.158™  0.229™ 0.3147
(0.053) (0.041) (0.031)  (0.032) (0.051)
ENVK Most > Least
0.201™" 0.204™ 0.206™  0.209™" 0.212™ 0.214™  0.2177
(0.032) (0.030) (0.032)  (0.037) (0.044) (0.053)  (0.063)
FORG Least Some Moderate High
-0.033 0.142" 0.2127  0.2507"
(0.170) (0.056) (0.029)  (0.038)

The numbers in parentheses denote standard errors.

* ** %% denote statistical significance at 10,,%nd 1% levels, respectively.
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Table 5.28 Willingness to Pay for "Pro-Animal" Wool Gloves over "Predator-Friendly"

Wool Gloves, On-line Survey

Variables With Definitions and Additional Information
FEM Female Male
0.294™ 0.129™
(0.045) (0.072)
AGE Under 24 25-44 45-59 60-84 Over 85
0.091" 0.2307" 0.448™ 0.841™" 1.764
(0.045) (0.038) (0.075) (0.245) (1.133)
EDUC  Elem.Sch. High e o Grad Sch.
Sch. College College
0.464™" 0.3277 0.24€¢™ 0.193™ 0.1558”
(0.168) (0.071) (0.041) (0.047) (0.061)
INC <$15K  $15-25K $25-35K  $35-75K  $75-100K  $100-150K  >$150K
0.268™ 0.257™" 0.248™ 0.232™ 0.22¢™ 0.206™  0.1927
(0.044) (0.039) (0.038) (0.040) (0.047) (0.057)  (0.070)
ALG With Without
0.262™" 0.236"
(0.047) (0.063)
PET With Without
0.368™" 0.062
(0.060) (0.044)
POPD 200/nfi 978/mf  10,000/mf
0.3577" 0.216™ 0.09¢
(0.075) (0.041) (0.084)
ANIMR  Not at all Slightly Partly Mostly Definitely
-0.03€ 0.02¢ 0.1277 0.293™ 0.6337
(0.049) (0.041) (0.035) (0.043) (0.123)
ENVK Most ¢ > Least
0.214™ 0.247™ 0.27¢™ 0.310™ 0.3417 0.372™  0.402™
(0.042) (0.038) (0.041) (0.048) (0.058) (0.071)  (0.086)
FORG Least Some Moderate High
0.118 0.1917" 0.258™ 0.3157
(0.103) (0.059) (0.039) (0.065)

The numbers in parentheses denote standard errors.

* ** %% denote statistical significance at 10,,%nd 1% levels, respectively.
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The additional information helped to increase therage assessment for pro-animal wool
products over predatory-friendly wool products whies subjects were female, between twenty-
five and eighty-four years old, earned a househmdme less than 35,000 dollars, had pets at
home, lived in a neighborhood with less than twodred people in a square mile, and/or had
some degree of familiarity with organic foods. Thspondents who had a strong belief in
animal welfare had experience an increase in W8P values by 32 cents after they were
educated about the animal-focused attributes.

Regardless of the additional information being i@ teor not, female subjects had higher
assessment for the pro-animal label over the poegitiendly label than male subjects. Similar
to the subjects who had allergies, pets, or bothldvbe willing to pay more, compared to those
who did not have any allergies or pets. Unlikedtteer attributes (COO, organic, and pro-
environment), the animal-focused WTP estimatioasted differently with the provided
information. Respondents, who were older, lessa&ia, earned a lower level of household
income, and/or lived in more rural neighborhoodseness likely to pay more for the animal-
focused attribute, but they would increase theirB&&fter the information was provided within
the survey. In both versions of the survey (vergloand C), individuals who were
knowledgeable about organic foods, and/or conceabedt animal welfare tended to be more
likely to have higher assessments than those witblgxss attention to organic foods and/or
animal rights.

Similar to the mail survey, the WTPs were highertfe wool products than the acrylic
products. Female subjects had higher assessnoeritefCOO-focused and the animal-focused
labels than male subjects. Once the male subjests educated by the information included in

the survey, they would pay more for the pro-enuvinent and the organic labeling than the
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female participants. The results also revealetitithviduals who were younger, had a higher
level of education, had no allergies, and/or eambayher level of household income would pay
more for the organic and pro-environment attribut€se participants also were more likely to
pay more for all of the attributes except for tt@@focused attribute in the basic version of
survey when they owned pets at home. In addittemWTPs for all the attributes increased as
the concern for animal welfare increased. Theregtons also suggested that as the awareness
of the environmental issues increased, the WTPHh#&organic and pro-environment certified
products would increase. Lastly, the results iagid that the respondents who were more
familiar with organic foods would be more likely pay more for the organic, pro-environment,

animal-focused, and COO-focused (only in survegioer C) labels.

5.2.3 The Comparison between the Mail and On-line Survey

The findings from the mail survey and the on-linevey were the same for some of the
attributes. In both types of the survey, the fensaibjects had higher assessments toward the
COO-focused labeling than the male subjects. Tder sespondents appeared to be more likely
to pay more for the COO-focused labels than thengeurespondents. However, educational
achievements did not help to increase the WTPhi®IGQOO-focused attribute. The participants
who had obtained a higher education level, hadjadnilevel of household income, and/or had
more knowledge about environmental impacts caused fabric manufacturing were willing to
pay more for the organic or environment-friendlytified wool gloves.

Furthermore, the results also found that the stp@ho had pets at home would have

higher WTPs for organic, pro-environment, and amifnandly related labels than those who did
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not own any pets. In the basic version of botlweyi(mailing and on-line), the influences from
population density were found to be consistenttierorganic label, environment-friendly, and
animal-focused labels, where the WTPs for thesdates were higher in densely populated
neighborhood compared to rural neighborhood. Tmeern about animal rights would increase
the WTPs for both the pro-environment attribute annal-focused attribute. The familiarity
with organic foods seems to be the most consistertacteristic in both types of survey.
Results indicated that the familiarity with orgafoods would increase the WTPs for the
following attributes: organic, pro-environment, gaoimal, and COO-focused (only for the

survey with additional information).
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5.3 Results of the Consumer Segments Models

5.3.1 Resultsfrom the Mail Survey

The same data set that was used for a conditiogdlrhodel was reorganized to estimate
the effects of consumers’ demographic and psyclpbggaharacteristics on product purchasing
decisions. As noted earlier, analysis of varidioced little differences among demographic and
psychographic characteristics among the threeamssif survey (Table 5.3). All demographic
characteristics were found to have insignificaffedences in their means between the three
versions of survey. The means of the psychogragtacacteristics from each survey version
were only significantly different for the followingariables: frequency of purchasing organic
fruits, vegetables, apparel, and skin care produtkerefore, this research combined the
responses from all versions as a whole sampletimate the consumers’ preferences in terms of
their demographic and psychographic natures exaiydiequency of purchasing organic
commodities.

To gain an insight on the differences across tmswmer segments defined for this study
(Section 4.2.2), another one-way analysis of vagamas used to reveal if any of the
demographic and psychographic variables were sigmifly different across the segments.
Incomplete observations were omitted from the sapgm the sample size decreased from 595 to
581. Half of demographic variables were found taigaificantly different across consumer
segments (gender, marital, age, race, and edugasandicated in Table 5.29. For the

psychographic variables, the one-way analysis namae showed that the frequencies of
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purchasing organic meat, dairy products, and badhb&@dding products were not significantly
different across the consumer segments. The dabjamiliarity of organic cotton, knowledge
of environmental impacts of growing cotton and dgetotton fabric were significant different
among consumer segments at the ten percent, freemqge and five percent level, respectively.
The results also revealed that there were sigmifidéferences between categories based on
variables such as preference of U.S. grown foodymts (at ten percent level), support of local

business (at ten percent level), and likelihoottyohg new restaurants (at five percent level).
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Table 5.29 One-way Analysis of Variance for Effects of Segment on Demographic and
Psychographic Variables, Mail Survey

Variables df SS MS F

Region
Between groups 4 8.121¢ 2.030¢ 1.9441
Within groups 576 601.565: 1.044¢

Gender
Between groups 4 2.2197  0.554¢  2.235t°
Within groups 576 142.978: 0.248:

Marital
Between groups 4 2.839¢ 0.710( 3.36877
Within groups 576 121.394: 0.210¢

Age
Between groups 4 5.437C 1.359: 1.963%
Within groups 576 398.773( 0.692:

Race
Between groups 4 17.263¢  4.315¢ 252117
Within groups 576 986.054" 1.711¢

Kids under 3
Between groups 4 0.219: 0.054¢ 0.626¢
Within groups 576 50.383 0.087¢

Education
Between groups 4 20.138%  5.034¢  4.275:"
Within groups 576 678.316( 1.177¢

Allergy
Between groups 4 03227 0.0807 0.342(
Within groups 576 135.880¢ 0.235¢

Pet
Between groups 4 1.1627 0.2907 1.2731
Within groups 576 131.505: 0.228:

Income
Between groups 4 7.0791 1.769¢ 0.808(
Within groups 576 1261.619' 2.1903

* x ** denote statistical significance at 10,,%nd 1% levels, respectively.
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Table 5.29 One-way Analysis of Variance for Effects of Segment on Demographic and
Psychographic Variables, Mail Survey (continued)

Variables df SS MS F

Purchase Organic Fruits
Between groups 4 17.677C  4.419¢  2.3551
Within groups 576 1080.849¢ 1.876¢

Purchase Organic Vegetables
Between groups 4 16.565:  4.141: 2171z
Within groups 576 1098.684: 1.9074

Purchase Organic Meat
Between groups 4 4.3001 1.075C 0.621C
Within groups 576 997.066¢ 1.731C

Purchase Organic Dairy Products
Between groups 4 10.718¢ 2.679¢ 1.158¢
Within groups 576 1332.503 2.313¢

Purchase Organic Apparel
Between groups 4 17.627:  4.406¢  4.167%
Within groups 576 609.112¢ 1.057¢

Purchase Organic Bath and Bedding 2.253¢ 1.909¢
Between groups 4 9.0137 1.179¢
Within groups 576 679.647:

Purchase Organic Skin Care Products 4.666¢ 2.322%
Between groups 4 18.665¢ 2.0094
Within groups 576 1157.440¢

Familiarity with Organic Food 0.356¢ 0.8844
Between groups 4 1.427¢ 0.403¢
Within groups 576 232.390:

Familiarity with Organic Cotton
Between groups 4 7.906( 1.976¢ 2.006¢"
Within groups 576 567.309: 0.984¢

Familiarity with Organic Wool
Between groups 4 5.549¢ 1.387¢ 1.2617
Within groups 576 633.413¢ 1.0997

*, ** *k%k denote statistical significance at 10,,%nd 1% levels, respectively.
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Table 5.29 One-way Analysis of Variance for Effects of Segment on Demographic and
Psychographic Variables, Mail Survey (continued)

Variables df SS MS F
Environmental Impact of Growing Cotton
Between groups 4 9.5707  2.392i 2.817¢"
Within groups 576 489.0971 0.8491
Environmental Impact of Manufacturing Polyester
Between groups 4 7.7652 1.941c 1.558¢
Within groups 576 717.295( 1.245:
Environmental Impact of Manufacturing Rayon Fiber
Between groups 4 7.336€ 1.834: 1.557¢
Within groups 576 678.415¢ 1.177¢
Environmental Impact of Dyeing Cotton Fabric
Between groups 4 8.2272  2.06568 1.967€
Within groups 576 602.130; 1.045¢
Environmental Impact of Dyeing Polyester Fabric
Between groups 4 7.477€ 1.869¢ 1.516¢
Within groups 576 709.840¢ 1.232¢
Animal Right
Between groups 4 14.504¢ 3.6261 1.6964
Within groups 576 1231.247 2.137¢
Recycle
Between groups 4 5.024t 1.2561 1.210C
Within groups 576 597.973¢ 1.0381
U.S. Products
Between groups 4 39.468¢  9.867- 13.8407
Within groups 576 410.637¢ 0.712¢
Local Business Support
Between groups 4 8.4434  2.110¢ 2.383C
Within groups 576 510.224¢ 0.885¢
New Restaurant
Between groups 4 11.423;  2.855¢ 3.1062 "
Within groups 576 529.564¢ 0.919¢

*, *¥*, *** denote statistical significance at 10,,%nd 1% levels, respectively.

The multinomial logit model was used to examine hieshviduals’ demographic and
psychographic characteristics differed in each eomes segment. The estimated coefficients

and marginal effects are presented in Table 5.80Taible 5.31. Impacts of variables such as
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allergy histories, pet ownership, knowledge of emwnental damages, and familiarity of
organic wool were found not to differ significandgross consumer segments. The remaining
variables in the model were significantly differé&mm each other in at least one consumer
segment. The following section discusses how bethographic and psychographic

characteristics affected the probabilities of tidividual being categorized into each group.
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Table 5.30 Estimated Coefficients of Multinomial Logit Model, Mail Survey

Pr(Animal - Pr(Environment- Pr(Acrylic) Pr(Cheapest
focused focused Wool)
CONSTANT 0.220z -1.4267 -0.6496 -2.7994
(1.0779) (1.5968) (1.4508) (1.7683)
FEMALE -0.232( -0.147¢ -0.7558" 0.5107
(0.2278) (0.3419) (0.3014) (0.3803)
AGE 0.041¢ 0.193¢ -0.2673 0.4164"
(0.1368) (0.2093) (0.1755) (0.2366)
EDUC 0.2721° 0.057¢ 05153"" -0.1707
(0.1065) (0.1590) (0.1432) (0.1745)
ALLERGY -0.016° 0.2222 0.0630 -0.0175
(0.2205) (0.3384) (0.2845) (0.3659)
PET 0.013: -0.383¢ -0.1984 -0.0714
(0.2355) (0.3415) (0.2992) (0.4016)
INCOME 0.210z" -0.066¢ -0.2818"" 0.0176
(0.0820) (0.1217) (0.1065) (0.1318)
POPDENS 0.148¢ 0.029/ 0.3348 -0.3264
(0.1537) (0.1929) (0.2162) (0.1977)
NEAST 0.459¢ 0.5297 -0.1483 0.2677
(0.3243) (0.5168) (0.4601) (0.6193)
SOUTH 0.239¢ 0.624¢ 0.1246 0.7835
(0.2729) (0.4157) (0.3564) (0.4656)
WEST 0.253¢ 0.572F 0.5315 1.095 ~
(0.3068) (0.4711) (0.3780) (0.4878)
ANIMR 0.058¢ -0.1407 0.0586 0.2221
(0.0826) (0.1221) (0.1072) (0.1457)
ENVK 0.126¢ 0.065¢ 0.2036 0.1810
(0.0960) (0.1455) (0.1168) (0.1283)
LOCALBIZ -0.109: -0.198:2 -0.4099™" 0.0616
(0.1185) (0.1783) (0.1573) (0.1873)
NEWREST 0.303z"" 0.391¢” 0.0338 0.4726™
(0.1189) (0.1684) (0.1673) (0.1720)
FORGFOOD 0.331¢ -0.179¢ 0.1521 -0.3589
(0.1918) (0.2799) (0.2441) (0.2948)
FORGWOOL 0.138 0.150¢ -0.1595 0.0392
(0.1119) (0.1610) (0.1509) (0.1693)

The numbers in parentheses denote standard emoib?, **, *** denote statistical significance atQl 5, and
1% levels, respectively.

The coefficients for the probability of the subgawho belong to the COO-focused group are nornlzgo.
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Table 5.31 Estimated Marginal Effects of Multinomial Logit Model, Mail Survey

Pr(COO- Pr(Animal - Pr(Environment- Pr(Actylic) Pr(Cheapest
focused) focused) focused) Wool)
Constant 0.0914 0.214¢ -0.1052 -0.047: -0.1534*
(0.2051) (0.2162) (0.1218) (0.1511) (0.0921)
FEMALE 0.053¢ -0.020¢ 0.0031 -0.078¢** 0.043z**
(0.0426) (0.0456) (0.0263) (0.0310) (0.02112)
AGE 0.003C -0.013C 0.0191 -0.0352** 0.0262**
(0.0259) (0.0272) (0.0161) (0.0179) (0.0124)
EDUC 0.052¢*** 0.038¢* -0.0112 0.046E*** -0.0214**
(0.0200) (0.0213) (0.0123) (0.0146) (0.0092)
ALLERGY -0.0064 -0.0154 0.0184 0.0057 -0.0024
(0.0418) (0.0443) (0.0251) (0.0292) (0.0198)
PET 0.0191 0.0314 -0.0314 -0.0187 -0.0004
(0.0436) (0.0467) (0.0285) (0.0320) (0.0216)
INCOME 0.038¢e** -0.032¢** 0.005¢ -0.020¢* 0.0091
(0.0155) (0.0162) (0.0093) (0.0108) (0.0070)
POPDENS 0.026¢ 0.024: -0.005€ 0.0337 -0.025€**
(0.0287) (0.0307) (0.0144) (0.0227) (0.0100)
NEAST 0.075¢ 0.093 0.024¢ -0.045¢€ 0.0011
(0.0625) (0.0669) (0.0385) (0.0404) (0.0244)
SOUTH 0.067¢ 0.009¢ 0.0374 -0.0121 0.032¢
(0.0526) (0.0548) (0.0315) (0.0369) (0.0240)
WEST 0.092( -0.018¢ 0.022¢ 0.0362 0.051¢*
(0.0561) (0.0602) (0.0342) (0.0447) (0.0294)
ANIMR -0.0097 0.010¢ -0.0162* 0.003¢€ 0.0117
(0.0155) (0.0167) (0.0093) (0.0112) (0.0078)
ENVK -0.029C 0.0122 -0.002¢ 0.014¢ 0.0052
(0.0185) (0.0179) (0.0109) (0.0113) (0.0063)
LOCALBIZ 0.034¢ 0.002¢ -0.0077 -0.0404** 0.010¢
(0.0222) (0.0240) (0.0138) (0.0162) (0.0100)
NEWREST 0.0581** 0.044¢&* 0.018¢ -0.022C 0.0171*
(0.0228) (0.0230) (0.0125) (0.0173) (0.0088)
FORGFOOD 0.034¢* -0.075¢** 0.005 0.045z** -0.005¢
(0.0196) (0.0330) (0.0131) (0.0207) (0.0138)
FORGWOOL 0.010¢ 0.028t 0.0047 -0.021¢€ -0.0013
(0.0139) (0.0228) (0.0090) (0.0183) (0.0061)

The numbers in parentheses denote standard emarb?*, **, *** denote statistical significance atdl, 5, and
1% levels, respectively.
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In the COO-focused category, only two demographitables and two psychographic
variables were found to be significant. As a scigeeducation increased by one level, the
probability of this person being categorized irite COO-focused group decreased by 0.05,
when holding everything else constant. However pifobability of a subject belonging to this
focused segment would increase by 0.04 when thedisincome increased by one level
provided that rest of variables remaining unchangHue estimated marginal effects also
revealed that a person who was willing to try teevmestaurant in his or her neighborhood had a
lower probability of being in this group. On thiéher hand, subjects who had higher degree of
familiarity about organic food would be more proleato belong to this category, given all other
variables stayed the same. The results impliedsthigects who are more willing to try a new
restaurant may also more willing to try productshwiew labels, giving that COO attribute are
more familiar by consumers than other attributashsas environment-friendly and animal-
friendly.

The same variables as in the COO-focused segmeatfauand to have similar significant
influences between the Animal-focused group anddkeof groups. However, all these
variables had opposite marginal effects on the gvdity, compared with those in the Animal-
focused group. The outcome indicated that the fmbtyaof a consumer being categorized into
the COO-focused segment would increase by 0.0deaimdlividual received one level higher in
educational degree with everything else stayingtaont. Income had a negative effect on
consumers’ preferences for Animal-focused labeledycts. As the income increased one level,
the chance that this subject would favor produotssered animal rights, would decrease by
0.03, holding the rest of variables constant. kinbonsumers who valued COO, the more

willing the subjects were to trying new restauranmithin the first week of their opening, the
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more likely were the subjects to choose producsshowed concern for animal rights.
However, consumers would be less interested in arinendly products, if they were more
knowledgeable about organic food.

The probability of individuals being sorted into tevironment-focused group was
influenced only by the degree of the participabgsief in animal rights. The stronger the
consumers’ belief in animal rights were, the laéssly that the consumer would prefer products
that have Environment-focused attributes over conitiesdvith other attributes such as animal-
friendly, the cheapest price, COO, and Acrylic.

The individuals who belonged to the Acrylic grougpegred to be older, with higher
education degree, with less income, and were nilgly to be male. According to the estimated
results, holding all other variables constant, plaaticipant was a female, the probability of her
choosing the Acrylic gloves would be 0.08 less thrate subjects. Again, with everything else
remaining constant, the marginal effect of the oesients, who were in the next higher age
category, decreased the probability of favoring/lacproducts by 0.04. Both marginal effects
for gender and age were statistically significdrtha five percent level.

Moreover, the marginal effect of obtaining the nlexel of education degree increased the
probability by 0.05, holding all other variableschanged. The respondent’s income was found
to have a negative effect on the subjects’ pretarerf the Acrylic. Holding all other variables
constant, when a participant’s income increased@red, the likelihood of this subject
preferring the Acrylic would drop by 0.02. The risalso indicated that consumers who lived
in a denser populated area were more likely tothayAcrylic. Only two psychographic
marginal effects (supporting local business andlfanty of organic foods) were statistically

significant at the five percent level. The resufdiplied that the more the respondents were
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willing to support local business, the less likdlg subject would purchase the Acrylic. On the
contrary, people who perceived themselves as baorg familiar with organic foods would be
more willing to buy the Acrylic.

Lastly, the respondents who were wool-preferringdrice-conscious (i.e., the Cheapest
Wool segment) seemed to be older, lower educatesere female. Holding all other variables
constant, if the individual was a female or wathim one level older age group, the likelihood of
this subject belonging to the Cheapest Wool segmventd increase by 0.04 and 0.03,
respectively. The marginal effects also revealed &s a consumer’s educational achievement
increased by one level, the probability of thissoerbeing categorized into the segment of the
Cheapest Wool would decrease by 0.02. Unlike heapfe who preferred acrylic were more
likely to live in urban area, people who favored tiheapest wool were more likely to reside in a
less densely populated district. The Cheapest \&&telgory was the only category that the
probability was influenced by an individual’s loimat of residence. The estimated results
indicated that if the participant was from the Weése¢ likelihood of this person belonging to the
Cheapest Wool group would increase by 0.05 provelestything else unchanged. The
marginal effect also indicated that the more wglenrespondent was to try new restaurants in
town, the higher the probability that this indivedwould prefer wool over acrylic gloves.
However, this individual was not concerned withasthttributes besides the cheapest price.

In summary, the male consumers favored acrylictaademale consumers, who tended to
be more price conscious, favored wool more. Opdeticipants preferred wool over acrylic, but
they typically looked for the Cheapest Wool. Ediaratariable was statistically significant
across all the segments besides the Environmensédogroup. The participants who had

higher educational attainment were more likelydochase Animal-focused and Acrylic
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products. On the other hand, people who had ledacational attainment preferred the COO-
focused and the Cheapest Wool better. Income isasaa important factor across the different
segments. The consumers with higher incomes tetodeel more interested in the COO-focused
commodities, rather than the Animal-focused andAtwylic products. People, who lived in
densely populated areas, seemed to prefer theidomthereas people who were from less
densely populated areas were more likely to bevib@-preferring but price-conscious
consumers. For the psychographic part, consumieosshave showed higher degree of
familiarity with organic foods tended to be moteely to belong to the COO-focused and the
Acrylic groups, and not the Animal-focused segmédtople who were more interested in
purchasing the Animal-focused and the Cheapest \Maoaolucts appeared to be more interested

in trying new restaurants in their area within eveek of their opening.

Table 5.32 Actual and Predicted Distributions of the Respondents acr@she Segments,
Mail Survey

COO- Animal-  Environment- Acrylic Cheapest

Predicted: focused  focused focused Wool Total
Actual:

COO-focused 75 84 0 8 1 168
Animal-focused 50 163 0 6 1 220
Environment-focused 13 36 1 4 1 55
Acrylic 20 55 0 17 0 92
Cheapest Wool 11 29 1 0 5 46
Total 169 367 2 35 8 581

Table 5.32 reports how the respondents were diséribacross the segments in actual and
predictions. For example, the model predicted diffects in the Animal-focused group
correctly of the total 220 subjects who were adyualthe Animal-focused group. The

predictability rates were 44.64 percent for the CfoCused group, 74.09 percent for the
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Animal-focused group, 1.82 percent for the Environtsfecused group, 18.48 percent for the
Acrylic group, and 10.87 percent for the CheapesbWgroup. Overall, the model predicted
44.92 percent of respondents correctly.

The Environment-focused group obviously had the wanesdlictability, where 9.47 percent
of the participants belonged to this segment, bt 6.34 percent of participants were predicted
by the model. Therefore, the model captured charatits of individuals who belonged to the
Animal-focused segment relatively well, but not theividuals who belonged to the

Environment-focused segment.

5.3.2 Results from the On-line Survey

Analogous to the mail survey sample, the subjeet®wassigned into five groups, and then
the analysis of variance was applied to examigerisumers in one segment were significantly
different from other segments in terms of their dgnaphic and psychographic natures. The
results showed that there were no difference foamdgions, gender, marital status, race,
household with children under three years old,iandme (Table 5.38rror! Reference source
not found.). Age was found to be significantly differentté one percent level as well as both
allergies and ownership of pets were discoverdgktsignificantly different at the ten percent
level. The conclusions for age and income wereséimee as what had found in the mail survey.

With regards to the psychographic characteristies analysis revealed that significant
variations at least at the five percent level wertend between consumer segments in the
frequency of shopping for organic products (frusgetables, meats, dairy products, apparel,

bath and bedding products, and skin care proddatsjliarity with organic goods (food, cotton,
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and wool), and knowledge of environmental impawisifproducing and processing fabric. The
significant differences were also observed at theemercent level concerning the belief of
animal rights and the likelihood of trying new m@stants, provided that everything else was hold
constant. Compared to the results for the psyapdge variables from mail survey, the
likelihood of trying new restaurants was found &sgnificantly different from consumer
segments in both on-line and mail survey. Furtlmeenfrequency of purchasing organic
commodities (fruits, vegetables, apparel, and s&ne products), familiarity with organic cotton,
and knowledge of environmental impacts of growing dyeing cotton were all found to be

different between consumer categories in both ngagind web based survey.

173



Table 5.33 One-way Analysis of Variance for Effects of Segment on Demographic and
Psychographic Variables, On-line Survey

Variables df SS MS F

Region
Between groups 4 2.160z 0.5401 0.522(
Within groups 499 516.266¢ 1.034¢

Gender
Between groups 4 1.253¢ 0.3134 1.520z
Within groups 499 102.871« 0.206z

Marital
Between groups 4 8.6361 2.159C 1.4301
Within groups 499 753.332: 1.5097

Age
Between groups 4 21.6011  5.400:  5.866Z
Within groups 499 459.349: 0.920¢

Race
Between groups 4 6.643( 1.6607 1.057¢
Within groups 499 783.355( 1.5608

Kids under 3
Between groups 4 0.1847 0.0462 0.2997
Within groups 499 76.908¢ 0.1541

Education
Between groups 4 6.980¢ 1.745Z 1.738¢
Within groups 499 500.820¢ 1.003¢

Allergy
Between groups 4 2.248< 0.5621 2.266¢
Within groups 499 123.733¢ 0.248(

Pet
Between groups 4 1.8227  0.4557  2.310¢
Within groups 499 98.391¢ 0.1972

Income
Between groups 4 9.974( 2.493¢ 1.1231
Within groups 499 1107.827¢ 2.2201

* *x xxx denote statistical significance at 10,,%nd 1% levels, respectively.
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Table 5. 33 One-way Analysis of Variance for Effects of Segment on Demographic and
Psychographic Variables, On-line Survey (continued)

Variables df SS MS F

Purchase Organic Fruit
Between groups 4 41.020¢ 10.255;  5.554z
Within groups 499 921.352: 1.8464

Purchase Organic Vegetable
Between groups 4 44.111¢ 11.027¢  5.837%"
Within groups 499 942.727¢ 1.8892

Purchase Organic Meat
Between groups 4 23.274¢ 5.8187  3.1137
Within groups 499 932.503( 1.8687

Purchase Organic Dairy Products
Between groups 4 26.5347 6.6337  3.2471°
Within groups 499 1019.447- 2.043C

Purchase Organic Apparel
Between groups 4 26.811°F 6.702¢  4.839:
Within groups 499 691.170¢ 1.3851

Purchase Organic Bath and Bedding 26.119¢ 6.530C  4.6807
Between groups 4 696.211¢ 1.3952
Within groups 499

Purchase Organic Skin Care Products 42.935] 10.733¢  5.868€
Between groups 4 912.681¢ 1.829C
Within groups 499

Familiarity with Organic Food 10.736¢ 2.6841  3.9917
Between groups 4 335.541: 0.6724£
Within groups 499

Familiarity with Organic Cotton
Between groups 4 10.710¢ 2.677¢  3.082C"
Within groups 499 433.525¢ 0.868¢

Familiarity with Organic Wool
Between groups 4 8.805¢ 2.201¢  2.579C
Within groups 499 425.954; 0.853¢

* *x xxx denote statistical significance at 10,,%nd 1% levels, respectively.
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Table 5.33 One-way Analysis of Variance for Effects of Segment on Demographic and
Psychographic Variables, On-line Survey (continued)

Variables df SS MS F
Environmental Impact of Growing Cotton
Between groups 4 38.110:  9.527¢  3.308:t"
Within groups 499 1436.983: 2.8791
Environmental Impact of Manufacturing Polyester
Between groups 4 20.732¢  5.183:z  2.783%
Within groups 499 929.249: 1.8622
Environmental Impact of Manufacturing Rayon Fiber
Between groups 4 27.561:  6.890¢  3.867€
Within groups 499 888.992: 1.781¢%
Environmental Impact of Dyeing Cotton Fabric
Between groups 4 30.8631  7.715¢  3.794¢”
Within groups 499 1014.563! 2.0332
Environmental Impact of Dyeing Polyester Fabric
Between groups 4 30.0165  7.5041  3.9827"
Within groups 499 940.197¢ 1.8842
Animal Right
Between groups 4 36.14D 9.0358  4.797Z
Within groups 499 939.858( 1.883¢
Recycle
Between groups 4 4.093¢ 1.023¢ 0.716¢
Within groups 499 712.745¢ 1.428¢
Prefer U.S. Products than Other Country of Origin
Between groups 4 2.8471 0.711¢ 0.6317
Within groups 499 562.388¢ 1.127C
Frequency of Shop or Eat at Local
Between groups 4 4588¢  1.1471  1.0537
Within groups 499 543.250: 1.0887
Likelihood of Trying New Restaurant
Between groups 4 34.485¢  8.621/  6.135%
Within groups 499 701.179: 1.4052

* *x xxx denote statistical significance at 10,,%nd 1% levels, respectively.
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To investigate how consumers’ characteristics imiteel their preferences in shopping for
wool products, a multinomial logit model was agaged. The detail of estimated coefficients
and marginal effects were presented in Table 5.84Table 5.35, respectively. The individual’s
gender, income, living region, and familiarity afanic cotton and wool products were
discovered to have no significant impacts on witichsumer segment the respondents belonged.
Differences between the remaining characteristiesegtatistically significant for at least one
consumer group. The estimated marginal effects sH@ansistency for the variable of
familiarity with organic wool products in both miaidy and on-line surveys. To identify how an
individual's natures influenced the probabilitiddtte certain subject being categorized into each

consumer section, the marginal effects were furdinatyzed in the following paragraphs.
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Table 5.34 Estimated Coefficients of Multinomial Logit Model, On-line Suvey

Pr(Animal -

Pr(Environment-

focused) focused) Pr(Acrylic) Pr(\/(\:/ggspest
CONSTANT 41.089¢ -3.206C* 1.227C 1.3771
(1.1112) (1.8493) (1.1282) (1.0006)
FEMALE 0.5047 0.1874 0.0812 0.4237
(0.3456) (0.4360) (0.3541) (0.3070)
AGE 0.193¢ -0.132¢ 0.386(** -0.3302**
(0.1518) (0.2007) (0.1632) (0.1415)
EDUC 0.128¢ -0.3351* -0.384L£** 0.0322
(0.1460) (0.2002) (0.1672) (0.1334)
ALLERGY 0.350¢% -0.230:2 0.6674** 0.428¢*
(0.2779) (0.3830) (0.3051) (0.2571)
PET 0.4092 0.1544 0.148¢ -0.2737
(0.3405) (0.4506) (0.3486) (0.2804)
INCOME 0.166€ 0.168¢ 0.088¢ 0.032C
(0.1038) (0.1381) (0.1154) (0.0962)
POPDENS 0.3054* 0.7967 -0.2384 -0.2151
(0.1817) (0.5333) (0.1917) (0.1817)
NEAST 0.408¢ -0.6574 -0.3224 -0.276¢
(0.3853) (0.5329) (0.4264) (0.3642)
SOUTH 0.145¢ -0.210z -0.0761 0.254:
(0.3538) (0.4462) (0.3903) (0.3298)
WEST 0.764E* -0.6217 -0.383¢€ -0.2302
(0.4358) (0.6087) (0.4545) (0.3845)
ANIMR 0.0451 0.026€ -0.2552** -0.3024***
(0.1213) (0.1580) (0.1206) (0.1047)
ENVK -0.0281 -0.297C*** 0.0312 -0.055¢&
(0.0532) (0.0913) (0.0576) (0.0494)
LOCALBIZ -0.067C 0.3563 0.044: 0.0574
(0.1438) (0.2034) (0.1478) (0.1324)
NEWREST 0.0032 -0.030¢ -0.240:* -0.3967***
(0.1189) (0.1568) (0.1455) (0.1211)
FORGFOOD 0.492E*** 0.3457 -0.011z 0.493z***
(0.1889) (0.2613) (0.1983) (0.1771)
FORGWOOL 0.0494 0.0004 -0.306( -0.008¢t
(0.1653) (0.2174) (0.1902) (0.1538)

The numbers in parentheses denote standard ey, **, *** denote statistical significance at

10, 5, and 1% levels, respectively.
The coefficients for the probability of the indiwads who belong to the COO-focused category are
normalized to zero.
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Table 5.35 Estimated Marginal Effects of Multinomial Logit Model, On-line Survey

ocused)  foouseq) iocusedy | Prtaenio  PTEEeS

Constant 0.055¢ -0.2562 -0.1778" 0.145: 0.343¢”
(0.1807) (0.1521) (0.0769) (0.1183) (0.1737)
FEMALE -0.0791 0.0517 -0.002¢ -0.021¢ 0.051€
(0.0564) (0.0454) (0.0205) (0.0397) (0.0514)

AGE 0.0281 -0.021¢€ -0.002¢ 0.0652"" -0.0697"
(0.0246) (0.0215) (0.0093) (0.0167) (0.0247)
EDUC 0.0281 -0.008¢ -0.013( -0.040¢™ 0.034:
(0.0239) (0.0207) (0.0093) (0.0177) (0.0231)
ALLERGY -0.0877" 0.015¢ -0.026¢ 0.0541 0.0441
(0.0453) (0.0389) (0.0183) (0.0322) (0.0444)

PET 0.006€ 0.072¢ 0.006¢ 0.017¢ -0.089¢
(0.0522) (0.0424) (0.0198) (0.0351) (0.0517)
INCOME -0.020¢€ 0.020¢ 0.005¢ 0.003< -0.0091
(0.0172) (0.0145) (0.0064) (0.0122) (0.0166)
POPDENS 0.0367 -0.038¢ 0.047¢" -0.0171 -0.0287
(0.0337) (0.0233) (0.0218) (0.0187) (0.0295)
NEAST 0.079C -0.036¢ -0.0221 -0.011¢ -0.0091
(0.0650) (0.0567) (0.0243) (0.0456) (0.0595)
SOUTH 0.006(C -0.036¢ -0.013¢ -0.013¢ 0.0692
(0.0557) (0.0514) (0.0221) (0.0411) (0.0570)
WEST 0.100z -0.088¢ -0.018( -0.012C 0.018¢
(0.0712) (0.0561) (0.0289) (0.0485) (0.0659)

ANIMR 0.035¢” 0.0317 0.0072 -0.019¢ -0.054€"
(0.0190) (0.0170) (0.0074) (0.0125) (0.0178)
ENVK 0.010¢ 0.001¢ -0.013¢"” 0.008¢ -0.006¢
(0.0088) (0.0076) (0.0043) (0.0061) (0.0087)
LOCALBIZ -0.008¢ -0.018¢ 0.015¢ 0.002¢ 0.009C
(0.0233) (0.0205) (0.0093) (0.0156) (0.0232)

NEWREST 0.047¢” 0.029¢ 0.006: -0.0127 -0.070¢"
(0.0203) (0.0169) (0.0073) (0.0158) (0.0214)

FORGFOOD -0.045: 0.036¢ 0.0076 -0.0411 0.0421°"
(0.0455) (0.0109) (0.0058) (0.0472) (0.0114)
FORGWOOL 0.0491 0.004¢ 0.003: -0.066( 0.009z
(0.0379) (0.0114) (0.0063) (0.0423) (0.0121)

The numbers in parentheses denote standard emob?, **, *** denote statistical significance at0] 5,
and 1% levels, respectively.
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Three variables were found to be significantly eliéint from the COO-focused group and
other attributes focused groups. The signs ofhthgginal effects showed that consumers who
were more willing to try the new opening restausanttheir area and who had stronger animal
rights beliefs were more likely to be sorted irtte COO-focused group, which were opposite to
the findings from the mail survey. The magnitudi¢he marginal effects implied that if the
subject had at least one kind of allergies, thédaldity of this person belonging to the COO-
focused category would decrease by 0.09, wherefteof variables remained the same.

In the Animal-focused segment, two psychographicabtes (willingness of trying the new
restaurants and belief in animal rights) had thalar influences as in the COO-focused section.
These results were also consistent with the mavesu At the ten percent level of statistical
significance, these two variables were discoveodtaie positive relationships with the
probability of the Animal-focused group, while himid other variables unchanged. If the
individual owned at least one pet at home, the gdity of this person belonging to this
segment would increase by 0.07, holding everytlkisg constant. In addition, the more urban
neighborhood the participant resides in, the lesbable that the participant favors the Animal-
friendly products.

The consumers were more likely to belong to theifenment-focused segment when their
psychographic characteristics indicated motivatarsupporting business around their
neighborhood and more consumer knowledge about@maental damage caused from
producing and processing fabrics. Also, the resuaiplied that people, who lived in a more
dense area, tended to like products featuring enment-friendly attributes.

None of the psychographic factors were found tcereffects on the probability of an

individual being categorized into the Acrylic segrmheThe consumers, who were older and had
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at least one kind of allergies, would be more {ikel prefer acrylic products over wool products.
As an individual's education increased by one letred probability of this individual being
grouped into the Acrylic category would decreas®liy, provided that everything else was
held constant.

Unlike the Acrylic, the respondents who were word#prring but price-conscious tended to
be younger. This finding is completely oppositéhte outcome from the mail survey. If an
individual's age increased by one age level, tlobdability of a consumer being categorized into
this segment would decrease by 0.07 given thatyhiag else stayed the same. The probability
of being categorized into the wool preferring gralgerease by 0.09, when the participant had at
least one pet at home, holding the remaining viegabnchanged. An individual who had a
stronger belief in animal rights and showed motergests in trying new restaurants tended to be
less likely to choose the Cheapest Wool. In addjtthe estimated marginal effect indicated that
consumers who were more familiar with organic foadsild increase their probabilities of
choosing the Cheapest Wool at the one percent, legkling everything else constant.

To summarize, people who had a stronger beliehimal rights seem to be more likely to
be categorized into the COO-focused and Animal$edusegments, rather than the Cheapest
Wool segment. Similar, consumers who had showe mterest in trying at new restaurants
within a week of opening probably belonged to tl@G=focused and the Animal-focused
segments, instead of the Cheapest Wool group. [®adw had higher likelihood of supporting
local businesses or had more knowledge of enviromah@npacts caused from fabric production
and processing seemed to prefer the Environmentséztproducts. This research also found
that the younger the consumers were the more litkelyyonsumers would purchase the Cheapest

Wool and the less likely they would prefer the Arry Individuals who had at least one kind of
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allergies were less likely to prefer the COO-foaupeoducts over other focused groups, but
were more likely to prefer the Acrylic over othexttegories. As expected, people who owned at
least one pet at home revealed that they were mtaested in consuming Animal-focused
wool products. However, they indicated fewer iagts in purchasing the Cheapest Wool rather
than other wool and acrylic products. This redeatso found that consumers who lived in a
neighborhood with higher population density hacerdased probability of preferring the
Animal-focused goods but an increased likelihoodelbnging to the Environment-focused

category.

Table 5.36 Actual and Predicted Distributions of the Respondents acreshe Segments, On-
line Survey

COO- Animal-  Environment- Acrylic Cheapest

Predicted: focused  focused focused Wool Total
Actual:

COO-focused 82 10 6 9 40 147
Animal-focused 35 30 2 3 28 98
Environment-focused 13 4 4 3 20 44
Acrylic 31 9 0 19 18 77
Cheapest Wool 41 13 1 12 71 138
Total 202 66 13 46 177 504

The actual and predicted distributions of the reslenits across the segments are reported in
Table 5.36. The table shows, for example, the inmeelicted 82 subjects in the COO-focused
group correctly, where in total, 147 subjects watially in the COO-focused group, and the
model predicted 202 of them belonged to this grompaddition, the predictability rates for the
COO-focused, Animal-focused, Environment-focusechyAc group, and the Cheapest Wool

segments were 55.78, 30.61, 9.09, 24.68, and fiktd®nt, respectively. Overall, 40.87 percent
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of respondents were correctly predicted by the modéth on-line sample, the COO-focused
and the Cheapest Wool segments were predicteddbeauncurately.

Similar to the mail sample, the Environment-focugesup had the lowest predictability, where
8.73 percent of the respondents actually belongékis group, but only 2.58 percent of
respondents were predicted by the model. Thusntigel could not capture characteristics of

subjects who were categorized into the Environnfieciised group.

5.3.3 The Comparison between the Mailing and On-line Survey

The estimated marginal effects were discoverecktstatistically significant for different
variables between the mailing and the on-line sggveSix estimated marginal effects were
statistically significant at least at the ten petdevel in both samples. Those variables were the
willingness to try new restaurants in the COO-farjghe Animal-focused, and the Cheapest
Wool groups; age in both the Acrylic and the Chaeap¥ool groups; and the education variable
in the Acrylic group. Puzzlingly, opposite diremtal impacts were found for five out of the six
factors with statistically significant marginal e€ts (Table 5.37).

A probably cause for this inconsistency in resigltthe difference in the samples obtained
for the two surveys. In addition to the differemeelemographic factors, which were accounted
for in the model, lifestyles of individuals from &veamples may have differed. Further, there
were a time difference of nearly a year in whensiieeys were administered and the variation
in the choice experiment design for the two typesuovey (one more attribute, predator-friendly
was added for subjects to select in the on-lineesyr Considering the rapid changes in lifestyle

and raising concerns of environmental impacts dahdresocial values, it might not be surprising
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that a year’s difference found distinct perspedit@vards the products’ attributes provided in
the survey. The only consistency in both versiinthie survey was that the subjects who were
willing to try new restaurants were more likelylde categorized into the Animal-focused

segment.

Table 5.37 Comparison of the Estimated Marginal Effects with Statistical i§nificance
between the Mail and On-line Surveys

Mailing survey On-line survey

AGE The older the individuals were, the less pos: Opposite conclusion
they would choose the Acrylic.

The older the individuals were, the more Opposite conclusion
possible they would choose the Cheapest Wool.

EDUC The higher educational degree the subject  Opposite conclusion
received, the higher possibility the subject
preferred the Acrylic.

NEWREST  The more willing to try the new restaurant ~ Opposite conclusion
within a week of its opening the participants
were, the less likely they would belong to the
COO-focused segment.

The more willing to try the new restaurant ~ The same conclusion
within a week of its opening the participants

were, the more likely they would belong to the

Animal-focused segment.

The more willing to try the new restaurant ~ Opposite conclusion.
within a week of its opening the participants

were, the more likely they would belong to the

Cheapest Wool segment.

To further investigate whether the inconsistemdifngs between the mail and on-line
samples could be attributed to the differenceténsamples, the same multinomial logit model

was re-estimated with more disaggregated sampieg usrsions A, B, and C from the two
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surveys. It turned out that due to an insufficieamnber of subjects in the Cheapest Wool group
in the version B, the results could not used togam to the other two versions. The marginal
effects from these disaggregated samples are egpiorthe Appendix C. Comparing the
samples for versions A and C (combining the madl an-line responses) found relatively more
consistent marginal effects. When the version ihgas from the mail and on-line survey were
compared orthe version C samples from the mail and on-limgesygs were compared,
inconsistencies similar to the comparison betweemtail and on-line surveys were found.

The exercise seems to suggest that the inconsisseiocind between the mail and on-line
surveys could be attributed to the differencetiendamples. Once again, compared to the on-
line survey participants, the mail survey partiatsawere older, more educated, and with higher
income. The inconsistencies cast doubt on theesgptativeness of the two samples of the

general U.S. population.
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CHAPTER 6 - Conclusions

The objectives of this study were to understanduorers’ preferences for wool production
attributes by estimating the WTP values and idginigf characteristics of consumers with
preferences towards certain attributes. The nmailan-line surveys were conducted to gather
information on consumers’ demographic, socioecorpand psychographic characteristics. In
the survey, choice experiment was applied to assesumers’ preferences of wool products’
attributes. This study consisted of two partinesting the WTPs for wool attributes and
explaining whether or not the consumer segment$eadentified from consumer
characteristics. The conditional logit and multmal logit model were used to analyze
consumers’ WTP for wool attributes and consumenmssds, respectively.

The first part of this dissertation concerned comsts’ WTPs for wool products with
various production attributes such as country @iy organic, animal-friendly, and
environment-friendly. Results were similar to poas studies on consumers’ preferences for
these attributes in other goods. As for organaaf¢e.g., Gil, Gracia, and Sanchez, 2000;
Loureiro and Hine, 2001; Dransfield et al, 2005yamic cotton (Hustvedt, 2006), locally grown
food products (e.g., Govindasamy, Italia, and Tihat®99; Loureiro and Hine, 2001), the
survey respondents were willing to pay more foranig, animal-friendly, or environment-
friendly wool produced in the U.S. The findinggigast that not only food consumers
(Makatouni, 2002), but also apparel consumers @aseth organic items not only because of
health concerns but also for the environmentalamuohal welfare concerns. Similarly, apparel

consumers considered ethical issues during praziycind were willing to pay more for
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products that concerned about labor welfare, asfewasd for food consumers previously (Pollin,
Justine and Heintz, 2004).

Results from this research likely offer encourageie the U.S. wool industry. First, the
selected consumers were found to be more interesfmachasing wool products than acrylic
products. Findings from this research also suggetiat it is beneficial for wool producers to
differentiate their products by labeling produ@ttibutes, such as organic, animal-friendly, and
environment-friendly. Organic and environment+idéy wool products have a fledgling market
in the world, and the findings suggest these twiibates cannot be substituted by acrylic.
Therefore, marketing products using these two sb#érs a probable opportunity to
successfully increase wool growers’ revenues. Gleadditional research is needed to assess
whether increases in the cost of producing prodwitsthese attributes would not exceed the
potential increases in revenue.

Another useful finding is that compared with othéributes, environment-friendly
averaged the highest WTP in both types of sunkspecially in the mail sample, the
environment-friendly attribute received more thaicé as much as the organic attribute. Since
the organic standard encompasses the environmentiiness, it would be less costly to
produce environment-friendly wool than organic wodherefore, producing environment-
friendly wool has a better chance of yielding highet revenue for wool growers than organic
wool. This finding likely applies to the “greenidustry in general, warranting additional
investigation.

In marketing these production attributes, it shdaddhoted that additional information
provided with the surveys (mail and on-line) did mzrease the WTPs for both organic and

environment-friendly attributes but rather decréadem. Information seemed have had a
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greater effect on the environment-friendly thanamig attribute in the mail survey (a drop of 17
versus 5 cents), and the opposite effect was foutidthe on-line sample (a drop of 1 versus 19
cents). These outcomes suggest that the provdednation affected respondents with higher
income (mail survey sample) and those with loweome (on-line survey sample) differently.

The impacts of consumers’ demographics on their WoF Bhese value-based attributes
were consistent with most previous findings. Rissére indicated that female and older
respondents in both survey samples had higher Walires for the COO-focused label than male
and younger respondents (similar to Patterson,et3®7; Howard and Allen, 2006). Results
from both surveys suggest that respondents whabauired higher education levels (different
from Robert, 1996 and Armah, 2002, but similar testdedt, 2006) and had higher levels of
income (similar to Armah, 2002 and Hustvedt, 2081&,opposite to Robert, 1996 would be
more likely to pay a price premium for organic aveonment-friendly attribute.

Organic, environment, and animal-friendly relatalddls received higher price premiums
from subjects who had pets than those who did wotany pet. Furthermore, both
environment-focused and animal-focused attribugesived higher WTP values from subjects
with higher concerns about animal welfare. As exg@, those with more understanding about
environmental issues related to fabric producingaweore willing to pay for organic or
environment-friendly attributes, and the responslevito were more familiar with organic foods
were more likely to pay more for the organic, pnwieonment, and pro-animal labels. Above
findings imply the importance of targeting diffetgmoups of consumer with different
characteristics.

The second part of this dissertation examined saggr# consumer interested in various

wool attributes. A multinomial logit model was ds® reveal the relationship between the wool
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attributes and consumers’ characteristics. Thaltseom the mail and on-line survey were not
consistent with each other, which was attributethéodifferences among the participants in the
two samples that were not captured by the modé&hbias. Regardless, the results strongly
implied that consumer segments did exist, condistéh what Roberts (1996) had found for
socially responsible consumers. From both typesiofey, the results showed that subjects who
were willing to try a new restaurant within itssirveek of business were more likely to be
purchase wool products based on animal-focusedn#tion. Results indicated that the older
mail survey respondents were more likely to chodaglic and the Cheapest Wool, while these
two attributes were preferred by the younger or-8arvey respondents. In addition, the Acrylic
was preferred by the higher educated mail survetycgzants and the lower educated on-line
survey participants. In the on-line survey, enwvimental concern was found to have a positive
influence on consumers’ preferences for environAi@csed products, which was different
from Kim and Damhorst’s (1998) finding. Similarttee discoveries from first analysis, these
results underline the necessity to promote wootlpco attributes to different consumer segments.

For both survey samples, the model predicted thegoredent belonging to the Environment-
focused segment poorly. On the other hand, thmoresents belonging to the Animal-focused,
the COO-focused, or the Cheapest Wool segmentspredicted with relatively higher
accuracy. The results suggest that perhaps ibre ©hallenging to identify consumers whose
buying decisions are driven by environment-reldsstiors, since they may be more ubiquitous
than those who are more motivated by animal-rel&teotrs, loyalty to the place of residence, or
price consciousness.

A nationally-regulated labeling system in appareldoction is already available for organic

and COO for the place of manufacturing. HoweuJs,durrent labeling system does not require
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the COO for the place where wool is produced. Mwoee, such regulations have not yet been
developed for environment-friendly and animal-fdgnprocesses. Results from this research
encourage the wool industry to pursue establiskiagdards on production processes that are
environment-friendly and respect animal welfareictSlabeling systems could bring price
premium for wool products to enhance revenue foslgrmowers. Any promotion of production
attributes must be strategically implemented towaukcified consumer segments, based on a

solid understanding of consumer demographics aypchpgraphics.
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Appendix A - The National List of Allowed and Prohibited

Substances in Organic Practices

§ 205.600 Evaluation criteria for allowed and prohbited substances, methods, and ingredients

The following criteria will be utilized in the evation of substances or ingredients for the orgaroduction and
handling sections of the National List:

(a) Synthetic and nonsynthetic substances considerenclusion on or deletion from the Nationast.of allowed
and prohibited substances will be evaluated udiegtiteria specified in the Act (7 U.S.C. 6517 &5d8).

(b) In addition to the criteria set forth in thetAany synthetic substance used as a processimag ajuvant will be
evaluated against the following criteria:

(1) The substance cannot be produced from a natatgite and there are no organic substitutes;

(2) The substance's manufacture, use, and disgos@it have adverse effects on the environmenaendone in a
manner compatible with organic handling;

(3) The nutritional quality of the food is maintathwhen the substance is used, and the substts®lg,dr its
breakdown products do not have an adverse effebtioran health as defined by applicable Federala#guos;

(4) The substance's primary use is not as a pratbez\or to recreate or improve flavors, colorgfuees, or
nutritive value lost during processing, except vehiine replacement of nutrients is required by law;

(5) The substance is listed as generally recograzezshfe (GRAS) by Food and Drug Administration AfFivhen
used in accordance with FDA's good manufacturirgiires (GMP) and contains no residues of heavglmet
other contaminants in excess of tolerances seO#y, Bnd

(6) The substance is essential for the handlimgrgédinically produced agricultural products.

(c) Nonsynthetics used in organic processing vélkelaluated using the criteria specified in the (Xdt).S.C. 6517
and 6518).

§ 205.601 Synthetic substances allowed for use irganic crop production.

In accordance with restrictions specified in thastin, the following synthetic substances may sedun organic
crop production:

(a) As algicide, disinfectants, and sanitizer, iid@hg irrigation system cleaning systems
(1) Alcohols
(i) Ethanol

(ii) Isopropanol
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(2) Chlorine materials - Excepthat, residual chlorine levels in the water shall exceed the maximum residual
disinfectant limit under the Safe Drinking WatertAc

(i) Calcium hypochlorite

(i) Chlorine dioxide

(iii) Sodium hypochlorite

(3) Hydrogen peroxide

(4) Soap-based algicide/demisters

(b) As herbicides, weed barriers, as applicable.

(1) Herbicides, soap-based - for use in farmsteatht@nance (roadways, ditches, right of ways, ngigherimeters)
and ornamental crops

(2) Mulches

(i) Newspaper or other recycled paper, without gyogr colored inks.

(i) Plastic mulch and covers (petroleum-based roti@n polyvinyl chloride (PVC))

(c) As compost feedstocks

Newspapers or other recycled paper, without glossylored inks

(d) As animal repellents

Soaps, ammonium - for use as a large animal repeltady, no contact with soil or edible portionabp
(e) As insecticides (including acaricides or mibetrol)

(1) Ammonium carbonate - for use as bait in insegis only, no direct contact with crop or soil
(2) Boric acid - structural pest control, no direontact with organic food or crops

(3) Elemental sulfur

(4) Lime sulfur - including calcium polysulfide

(5) Oils, horticultural - narrow range oils as damt suffocating, and summer oils.

(6) Soaps, insecticidal

(7) Sticky traps/barriers

(f) As insect attractants

Pheromones
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(9) As rodenticides

(1) Sulfur dioxide - underground rodent controlyo(@moke bombs)
(2) Vitamin D3

(h) As slug or snail bait

<None>

(i) As plant disease control

(1) Coppers, fixed - copper hydroxide, copper oxagpper oxychloride, includes products exemptethfEPA
tolerance, Provided hat, copper-based materials must be used in aendinat minimizes accumulation in the soil
and shall not be used as herbicides.

(2) Copper sulfate - Substance must be used innm@nahat minimizes accumulation of copper in thié s
(3) Hydrated lime - must be used in a manner thaimizes copper accumulation in the soil.

(4) Hydrogen peroxide

(5) Lime sulfur

(6) Oils, horticultural, narrow range oils as domfasuffocating, and summer oils.

(7) Potassium bicarbonate

(8) Elemental sulfur

(9) Streptomycin, for fire blight control in applasd pears only

(10) Tetracycline (oxytetracycline calcium complebor fire blight control only

(i) As plant or soil amendments.

(1) Aquatic plant extracts (other than hydrolyze#xtraction process is limited to the use of psita®m hydroxide
or sodium hydroxide; solvent amount used is limi@that amount necessary for extraction.

(2) Elemental sulfur

(3) Humic acids - naturally occurring deposits, evatnd alkali extracts only
(4) Lignin sulfonate - chelating agent, dust suppamt, floatation agent

(5) Magnesium sulfate - allowed with a documenigitideficiency

(6) Micronutrients - not to be used as a defoliaetpicide, or desiccant. Those made from nitratezhlorides are
not allowed. Soil deficiency must be documenteddsying.

(i) Soluble boron products
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(i) Sulfates, carbonates, oxides, or silicategin€, copper, iron, manganese, molybdenum, seleramch cobalt,

(7) Liquid fish products - can be pH adjusted vsthfuric, citric or phosphoric acid. The amountefd used shall
not exceed the minimum needed to lower the pH50 3.

(8) Vitamins, B1, C, and E

(k) As plant growth regulators

Ethylene - for regulation of pineapple flowering

() As floating agents in postharvest handling

(1) Lignin sulfonate

(2) Sodium silicate - for tree fruit and fiber pessing

(m) As synthetic inert ingredients as classifiedi Environmental Protection Agency (EPA), for ustn
nonsynthetic substances or synthetic substanded lis this section and used as an active pestiogtedient in
accordance with any limitations on the use of sudbstances.

(1) EPA List 4 - Inerts of Minimal Concern

(n)-(2) [Reserved]

§ 205.602 Nonsynthetic substances prohibited for @sn organic crop production.
The following nonsynthetic substances may not lg& uis organic crop production:
(a) Ash from manure burning

(b) Arsenic

(c) Lead salts

(d) Sodium fluoaluminate (mined)

(e) Strychnine

(f) Tobacco dust (nicotine sulfate)

(g) Potassium chloride - unless derived from a ohiseurce and applied in a manner that minimizesrictd
accumulation in the soil.

(h) Sodium nitrate - unless use is restricted tonooe than 20% of the crop's total nitrogen reaquéet.
()-(2) [Reserved]

§ 205.603 Synthetic substances allowed for use irganic livestock production.
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In accordance with restrictions specified in thast®n the following synthetic substances may heslus organic
livestock production:

(a) As disinfectants, sanitizer, and medical treatts as applicable

(1) Alcohols

(i) Ethanol - disinfectant and sanitizer only, ploted as a feed additive
(i) Isopropanol - disinfectant only

(2) Aspirin - approved for health care use to rednlammation

(3) Chlorine materials - disinfecting and sanitgfiacilities and equipment. Residual chlorine Ievealthe water
shall not exceed the maximum residual disinfediarit under the Safe Drinking Water Act

(i) Calcium hypochlorite
(ii) Chlorine dioxide
(iif) Sodium hypochlorite

(4) Chlorohexidine - Allowed for surgical procedsieonducted by a veterinarian. Allowed for use tesaadip
when alternative germicidal agents and/or phydieatiers have lost their effectiveness

(5) Electrolytes - without antibiotics

(6) Glucose

(7) Glycerin - Allowed as a livestock teat dip, mbe produced through the hydrolysis of fats o oil
(8) lodine

(9) Hydrogen peroxide

(10) Magnesium sulfate

(11) Oxytocin - use in postparturition therapeagiplications

(12) Parasiticides

Ivermectin - prohibited in slaughter stock, allowadmergency treatment for dairy and breeder stdwn organic
system plan-approved preventive management dogeenxnt infestation. Milk or milk products frontra@ated
animal cannot be labeled as provided for in subpaot this part for 90 days following treatment.dreeder stock,
treatment cannot occur during the last third otages if the progeny will be sold as organic andstmot be used
during the lactation period of breeding stock. (RBpsphoric acid - allowed as an equipment cledrerided
That, no direct contact with organically manageeddiock or land occurs.

(14) Biologics

Vaccines
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(b) As topical treatment, external parasiticiddomal anesthetic as applicable.
(1) lodine

(2) Lidocaine - as a local anesthetic. Use requiresthdrawal period of 90 days after administeriodjvestock
intended for slaughter and 7 days after adminisgeto dairy animals

(3) Lime, hydrated - (bordeaux mixes), not permiti@ cauterize physical alterations or deodorizenahwastes.
(4) Mineral oil - for topical use and as a lubritan

(5) Procaine - as a local anesthetic, use reqaireishdrawal period of 90 days after administefingjvestock
intended for slaughter and 7 days after adminisgeto dairy animals

(6) Copper sulfate
(c) As feed supplements

Milk replacers - without antibiotics, as emergensg only, no nonmilk products or products from B&hted
animals

(d) As feed additives

(1) Trace minerals, used for enrichment or fordifion when FDA approved, including:
(i) Copper sulfate

(i) Magnesium sulfate

(2) Vitamins, used for enrichment or fortificatiaten FDA approved

(e) As synthetic inert ingredients as classifiedh®yEnvironmental Protection Agency (EPA), for ugth
nonsynthetic substances or a synthetic substaisted in this section and used as an active pdstiogredient in
accordance with any limitations on the use of sudbstances.

EPA List 4 - Inerts of Minimal Concern.

(H-(2) [Reserved]

§ 205.604 Nonsynthetic substances prohibited for @sn organic livestock production.
The following nonsynthetic substances may not lggl iis organic livestock production:
(a) Strychnine

(b)-(z) [Reserved]

§ 205.605 Nonagricultural (nonorganic) substancedlawed as ingredients in or on processed productalbeled
as "organic" or "made with organic (specified ingredients or food group(s))."
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The following nonagricultural substances may balwseingredients in or on processed products ldlzde
"organic” or "made with organic (specified ingred®or food group(s))" only in accordance with aestrictions
specified in this section.

(a) Nonsynthetics allowed:

(1) Acids

(i) Alginic

(ii) Citric - produced by microbial fermentation cérbohydrate substances
(ii) Lactic

(2) Bentonite

(3) Calcium carbonate

(4) Calcium chloride

(5) Colors, nonsynthetic sources only

(6) Dairy cultures

(7) Diatomaceous earth - food filtering aid only

(8) Enzymes - must be derived from edible, nont@kiots, nonpathogenic fungi, or nonpathogenicdréact

(9) Flavors, nonsynthetic sources only and musbeqgtiroduced using synthetic solvents and carysems or any
artificial preservative.

(10) Kaolin

(11) Magnesium sulfate, nonsynthetic sources only
(12) Nitrogen - oil-free grades

(13) Oxygen - oil-free grades

(14) Perlite - for use only as a filter aid in fopbcessing
(15) Potassium chloride

(16) Potassium iodide

(17) Sodium bicarbonate

(18) Sodium carbonate

(19) Waxes - nonsynthetic
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(i) Carnauba wax

(i) Wood resin

(20) Yeast - nonsynthetic, growth on petrochemnscddstrate and sulfite waste liquor is prohibited
(i) Autolysate

(ii) Bakers

(i) Brewers

(iv) Nutritional

(v) Smoked - nonsynthetic smoke flavoring processtrbe documented.

(b) Synthetics allowed:

(1) Alginates

(2) Ammonium bicarbonate - for use only as a leingagent
(3) Ammonium carbonate - for use only as a leavgaigent
(4) Ascorbic acid

(5) Calcium citrate

(6) Calcium hydroxide

(7) Calcium phosphates (monaobasic, dibasic, abddit)

(8) Carbon dioxide

(9) Chlorine materials - disinfecting and sanitigifiood contact surfaces, Excephat, residual chlorine levels in
the water shall not exceed the maximum residuatféistant limit under the Safe Drinking Water Act.

(i) Calcium hypochlorite

(i) Chlorine dioxide

(iif) Sodium hypochlorite

(10) Ethylene - allowed for postharvest ripenindropical fruit

(11) Ferrous sulfate - for iron enrichment or ficctition of foods when required by regulation ccammended
(independent organization)

(12) Glycerides (mono and di) - for use only inmrdrying of food

(13) Glycerin - produced by hydrolysis of fats anils
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(14) Hydrogen peroxide
(15) Lecithin - bleached

(16) Magnesium carbonate - for use only in agrigalt products labeled "made with organic (specifiegtedients
or food group(s))," prohibited in agricultural prads labeled "organic"

(17) Magnesium chloride - derived from sea water

(18) Magnesium stearate - for use only in agrigaltproducts labeled "made with organic (specifiegtedients or
food group(s))," prohibited in agricultural prodsithbeled "organic"

(19) Nutrient vitamins and minerals, in accordanith 21 CFR 104.20, Nutritional Quality GuidelinEsr Foods
(20) Ozone

(21) Pectin (low-methoxy)

(22) Phosphoric acid - cleaning of food-contacfares and equipment only

(23) Potassium acid tartrate

(24) Potassium tartrate made from tartaric acid

(25) Potassium carbonate

(26) Potassium citrate

(27) Potassium hydroxide - prohibited for use ia peeling of fruits and vegetables

(28) Potassium iodide - for use only in agricultymapducts labeled "made with organic (specifiegr@dients or
food group(s))," prohibited in agricultural prodsi¢hbeled "organic"

(29) Potassium phosphate - for use only in agticaltproducts labeled "made with organic (spedifgredients or
food group(s))," prohibited in agricultural prodsithbeled "organic"

(30) Silicon dioxide

(31) Sodium citrate

(32) Sodium hydroxide - prohibited for use in ly@eping of fruits and vegetables
(33) Sodium phosphates - for use only in dairy ®od

(34) Sulfur dioxide - for use only in wine label&dade with organic grapes," Providéidhat, total sulfite
concentration does not exceed 100 ppm.

(35) Tocopherols - derived from vegetable oil whesemary extracts are not a suitable alternative

(36) Xanthan gum

212



(c)-(2) [Reserved]

§ 205.606 Nonorganically produced agricultural prodcts allowed as ingredients in or on processed pradts
labeled as organic or made with organic ingredients

The following nonorganically produced agricultupabducts may be used as ingredients in or on psedgsroducts
labeled as "organic" or "made with organic (spedifingredients or food group(s))" only in accordandth any
restrictions specified in this section.

Any nonorganically produced agricultural productynh@ used in accordance with the restrictions $igelcin this
section and when the product is not commercialbilatle in organic form.

(a) Cornstarch (native)

(b) Gums - water extracted only (arabic, guar, $btxean, carob bean)
(c) Kelp - for use only as a thickener and diesurgplement

(d) Lecithin - unbleached

(e) Pectin (high-methoxy)

Source: The National List of Allowed and Prohibitegbstanced’he National Organic Program, Agricultural
Marketing Service, United States Department of @gdtiire
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1. How often do you

Appendix B - Survey

Survey on Apparels

shop for apparel products (circle all that apply)?

Oncea | Every2 | Oncea | Every 2 Whgn Speaal.occasaons Don't
week weeks | month | months thereisa | (eg b!m‘hdays, know
sale holidays)
For yourself 1 2 3 4 5 6 7
For family 1 2 3 4 5 6 7
For friends 1 2 3 4 5 6 7
Q2. How often do you check the following information on labels when
shopping for apparel products (circle one in each row)?
Never Rarely | Sometimes | Often Always | Don't know
Fiber content 1 2 3 4 5 6
Country of origin 1 2 3 4 5 6
Care instructions 1 2 3 4 5 6
Q3. Where do you usually shop for apparel products (circle all that apply)?
Department Brand Retailer store Catalogs
specialty Internet | (e.g. Wal-mart . ' Other
store Mail orders
store or Target)
For yourself 1 2 3 4 5 6
For family 1 2 3 4 5 6
For friends 1 2 3 4 5 6

Q4. If you received a bonus that equaled 10% of your monthly income, what

share of it would you spend on apparel (circle one)?
Less than 10 to less 30 to less 50 to less 70 to less | More than Don't know
10% than 30% than 50% than 70% than 90% 90%
1 2 3 4 5 6 7

Q5. How important to you are the following attributes (A~K) of apparel items
made from natural fiber (such as wool, silk, and cotton) if products come in
color and style of your liking (circle one in each row)?

Not at all | Slightly | Moderately Very Don't
important | important | important | important | know
A | Machine washable 1 2 3 4 5
B | Wrinkle-free 1 3 4 5
C | Shrink resistant 1 2 3 4 5
D | Durability 1 2 3 4 5
E | Certified organic 1 2 3 4 5
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F | Animal-friendly 1 2 3 4 5
Environment-friendly 1 2 3 4 5
Country of origin of fiber (e.g.
made from US cotton) ! 2 3 4 5
Country of origin of apparel (e.g.

I assembled and sewn in USA) ! 2 3 4 5

J | Price 1 2 3 4 5

K | Designer/store brand 1 2 3 4 5

Q6. Following Question 5, please tell us which two among the attributes A to K
are the most important and the /east important attributes to you?

The most important: and

The least important: and

Q7. What kind of wool products do you currently own (circle all that apply)?

Outer- Sweater i Scarf Gloves Hat Socks Blanket Other Don't
wear Jacket know
1 2 3 4 5 6 7 8 9 10

If you answered "other”, please specify:

Q8. If you were to purchase a new wool product, which product you would be
interested in purchasing (circle all that apply)?

Outer- Sweater il Scarf Gloves Hat Socks Blanket Other Dor't
wear Jacket know
1 2 3 4 5 6 7 8 9 10

If you answered "other”, please specify:

Q9. How often do you purchase organic versions of the following products

(circle one in each row)?
Less than | 10 t0 40% | 40 to 60% | 60 to 90% | More than

Never 10% of the of the of the of the 90% of

time time time time the time
Fruits 1 2 3 4 5 6
Vegetables 1 2 3 4 5 6
Meat 1 2 3 4 5 6
Dairy products 1 2 3 4 5 6
Apparel 1 2 3 4 5 6
Bath & bedding 1 2 3 4 5 6
Skin care 1 2 3 4 5 6

Q10. Please indicate your familiarity with the following items (circle one in

each row).
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Never heard Heard about Moderately Very familiar

] it, but don't familiar with with its
about it L . . .
know what it is  its attributes attributes
Organic food 1 2 3 4
Cotton marketed as organic 1 2 3 4
Wool marketed as organic 1 2 3 4
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Q11. In your opinion, how much environmental damage is caused by each of
the following activities (circle one)?

No damage Slight damage Moderate damage Much damage
Growing cotton 1 2 3 4
Manufacturing polyester
Manufacturing rayon fiber
Dyeing cotton fabric
Dyeing polyester fabric

N N NN
w w w w

4
4
4
4

[ S T

Q12. Do you believe in animal rights, that animals are capable of suffering and
have an interest in leading their own lives (circle one)?

Not at all Slightly Partly Mostly Definitely Don't know
| 1 2 3 4 5 6

Q13. How often do you recycle (circle one)?
Never Rarely Sometimes Often Always

| 1 2 3 4 5

Q14. If the same food products of different origin were available for purchase,
how often would you choose the U.S. grown product over products from other
countries (circle one)?

Never Rarely Sometimes Often Always
1 2 3 4 5

Q15. How often do you shop or eat at local, independent businesses, compared
to nationally and regionally franchised businesses (circle one)?
Less than 15% 15 to 50% of 50 to 85% of More than 85%
of the time the time the time of the time

| 1 2 3 4 5

Never

Q16. When you hear of a new restaurant opening in your neighborhood, how
likely would you try it within the first week of its opening (circle one)?
Less than 10% 10 to 40% of 40 to 60% of 60 to 90% of More than 90%
of the time the time the time the time of the time

| 1 2 3 4 5

Q17. New breeds of merino sheep can produce super-fine wool that is
extremely comfortable to wear. Super-fine wool does not itch and is light
enough to wear year round. Many people who are allergic to wool report that,
unlike other wool, super-fine wool does not give them the same skin reactions,
like rashes or redness.

Suppose you go into a store where you usually purchase apparel and
accessories to purchase a pair of knitted gloves, and you find 3 pairs of knitted
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gloves made from super-fine wool, labeled for various attributes, and 1 pair of
knitted gloves made from acrylic. Here are the definitions of various labels :

Labels: Descriptions:
US Wool Super-fine wool from sheep that were raised and shorn in U.S.
AUWool ~ Super-fine wool from sheep that were raised and shorn in Australia.

Wool that was produced and processed into yarn according to the

Organic National Organic Standards regulated by the US Department of
e Agriellture.
Pro-Animal Wool that was shorn with care from sheep that were treated humanely,

. withrespect for their physical and mental wellness.
Wool that was produced and processed using methods with minimum
impact on the environment, which may be more or less stringent than

the organic standards.

Pro-Environment

These labels may imply a few things such as the following:

Organic farming and manufacturing practices limit the use of synthetic
substances to those approved by the National Organic Standards. Besides the
organic standards, there are other ways to produce wool that can be
considered pro-environment. Producers who find it challenging to adhere to
the organic standards can adopt less stringent production practices and still
claim that their products are pro-environment.

When people who raise sheep organically treat the sheep for worms using
anti-parasite drugs, the wool from the sheep is no longer considered organic
under current standards. Since worms are common, this makes it difficult to
produce organic wool. Some people believe that failing to give the sheep the
most effective treatment for worms is cruel to the sheep.

Country-of-origin tells us where the fiber production is taking place. If an
organic or pro-environment production process is being used, the country-of-
origin tells us which environment is directly benefiting from such production
practices. Moreover, some people are concerned about the environmental
impact of transporting products over long distances.

Mulesing is an important part of husbandry in Australia, where the skin around
the backside is surgically removed to prevent fly strike caused by Australian
blowfly. The process of mulesing has been reported to mutilate many sheep
by trussing the animals upside-down and carving large pieces of flesh from
their rumps without any pain relief medication.

Assuming the following gloves are available in your favorite color and design,

please circle one pair that you would purchase for each question Q17-1
through Q17-6.
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Q17-1. (circle one)

Product A Product B Product C Product D
AU wool US wool US wool
Organic Pro-Animal Organic Acrylic
Pro-Animal Pro-Environment Pro-Environment
$8.25 $7.50 $8.70 $6.75
1 2 3 4
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Q17-2. (circle one)

Product A Product B Product C Product D
US wool AU wool AU wool
Organic Organic Pro-Animal Acrylic
Pro-Animal Pro-Environment Pro-Environment
$7.50 $8.25 $8.70 $6.75
1 2 3 4
Q17-3. (circle one)
Product A Product B Product C Product D
AU wool US wool US wool
Organic Pro-Animal Organic Acrylic
Pro-Environment Pro-Environment Pro-Animal
$7.50 $8.70 $8.25 $6.75
1 2 3 4
Q17-4. (circle one)
Product A Product B Product C Product D
US wool US wool AU wool
Organic Organic Pro-Animal Acrylic
Pro-Environment Pro-Animal Pro-Environment
$8.70 $7.50 $8.25 $6.75
1 2 3 4
Q17-5. (circle one)
Product A Product B Product C Product D
AU wool AU wool US wool
Pro-Animal Organic Organic Acrylic
Pro-Environment Pro-Animal Pro-Environment
$7.50 $8.70 $8.25 $6.75
1 2 3 4
Q17-6. (circle one)
Product A Product B Product C Product D
US wool AU wool AU wool
Pro-Animal Organic Organic Acrylic
Pro-Environment Pro-Environment Pro-Animal
$8.25 $7.50 $8.70 $6.75
1 2 3 4
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The remaining questions provide valuable demographic information for analyzing your
responses. Your responses are completely anonymous, so please answer all questions.
Thank you!

Q18. Zip code:

Q19. Gender (circle one):
Male Female

1 2

Q20. Marital status (circle one):
Single Married Separated Widowed Divorced

1 2 3 4 5

Q21. Your age (circle one):
Under 24 25 - 44 45 - 59 60 - 84 85 years and over

1 2 3 4 5

Q22. Your race (circle all that apply):

Black/ American Native
White African Hispanic Indian/Alas Asian Hawaiian/ Other
American ka Native Pacific Islander
1 2 3 4 5 6 7

If you answered "other”, please specify:

Q23. How many of your household members are in the following age groups
(enter the number of household members below each age group)?

0-3 4 -18 19- 22 23 -30 31-60 61-80 More than 80

Q24. The highest education level that you have completed (circle one):

Elementary High S.ChOOI or 2-year college 4-year college 6raduate school
school equivalent
1 2 3 4 5

Q25. Are members of your household, including yourself, allergic to the
following (circle all that apply)?

Food Pollen Dust Pet Fiber Chemical Other None

1 2 3 4 5 6 7 8

If you answered "other”, please specify:

Q26. Do you currently have a pet at home (circle all that apply)?
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Dog Cat Fish

Bird

Amphibian

Other

None

1 2 3

If you answered “other”, please specify:

4

5

6
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Q27. Your annual household income before tax (circle one):

Less than Between Between Between Between Between More than
$14 999 $15,000 ~ $25,000 ~ $35,000 ~ $75,000 ~ $100,000 ~ $150, 000
! $24,999 $34,999 $74,999 $99,999 $149,999 )

1 2 3 4 5 6 7

Thank you very much for spending your time to complete this survey. Please feel free
to leave us your comments, opinions, or questions about apparel or textile production.
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Appendix C - Tables of Estimated Marginal Effects of Multinomial
Logit Model Using Disaggregated Samples
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Estimated Marginal Effects of Multinomial Logit Mel Version A_Mail

Pr(COO- Pr(Animal - Pr(Environment- Pr(Acrylic) Pr(Cheapest
focused) focused) focused) Wool)
Constant 0.323C 0.421¢ -0.1414 0.421¢ 0.323C
(0.3865) (0.4319) (0.2696) (0.4319) (0.3865)
FEMALE 0.0381 0.0124 0.0327 -0.1112* 0.028C
(0.0799) (0.0873) (0.0549) (0.0594) (0.0424)
AGE 0.070¢ -0.011¢ 0.046¢ -0.011¢ -0.070¢
(0.0488) (0.0545) (0.0352) (0.0545) (0.0488)
EDUC 0.1257*** 0.053¢€ 0.021¢€ 0.053¢ -0.1257***
(0.0350) (0.0391) (0.0241) (0.0391) (0.0350)
ALLERGY -0.145€* 0.0931 0.049C 0.0572 -0.0537
(0.0792) (0.0843) (0.0501) (0.0540) (0.0432)
PET 0.028¢ 0.046¢ 0.017¢ -0.045¢ 0.0104
(0.0831) (0.0910) (0.0553) (0.0632) (0.0426)
INCOME 0.0554** -0.027¢ 0.003C -0.027¢ 0.0554**
(0.0257) (0.0282) (0.0179) (0.0282) (0.0257)
POPDENS 0.035( -0.055¢€ -0.001¢€ -0.055¢€ -0.035C
(0.0721) (0.0703) (0.0347) (0.0703) (0.0721)
NEAST 0.092z 0.093¢€ 0.021¢t -0.1001 0.077<
(0.1090) (0.1242) (0.0824) (0.0795) (0.0606)
SOUTH 0.004: 0.035C 0.0141 -0.099t 0.0547
(0.1078) (0.1085) (0.0669) (0.0717) (0.0435)
WEST 0.155¢* 0.0631 0.0044 0.010C 0.0784
(0.0944) (0.1143) (0.0674) (0.0931) (0.0522)
ANIMR -0.007¢ 0.023¢ -0.043¢&** 0.023¢ -0.007¢€
(0.0290) (0.0330) (0.0198) (0.0330) (0.0290)
ENVK -0.0327 0.020C -0.017¢< 0.020C -0.0327
(0.0308) (0.0318) (0.0243) (0.0318) (0.0308)
LOCALBIZ 0.033¢ 0.0201 -0.0464* 0.0201 0.033¢t
(0.0372) (0.0423) (0.0263) (0.0423) (0.0372)
NEWREST 0.0932** 0.0594 0.032C 0.0594 -0.0932**
(0.0408) (0.0444) (0.0260) (0.0444) (0.0408)
FORGFOOD 0.147£** -0.1703* -0.003Z -0.170%** 0.1474**
(0.0718) (0.0755) (0.0436) (0.0755) (0.0718)
FORGWOOL 0.008¢ 0.0404 -0.014z2 0.0404 -0.0084
(0.0396) (0.0457) (0.0294) (0.0457) (0.0396)

The numbers in parentheses denote standard errors. **jenote statistical significance at 10, 5, and 1% levedspectively.



Estimated Marginal Effects of Multinomial Logit Mel] Version A_On-line

Pr(COO- Pr(Animal - Pr(Environme Pr(Acrylic) Pr(Cheapest
focused) focused) nt-focused) Wool)
Constant 0.235¢ -0.4914** -0.146¢ 0.223¢ 0.178¢
(0.3115) (0.2415) (0.1121) (0.1938) (0.3107)
FEMALE 0.0637 -0.1064 0.0182 -0.0197 0.044:
(0.0837) (0.0702) (0.0236) (0.0576) (0.0842)
AGE 0.0664 —0.0819:* 0.009C 0.0800*** - 0.073¢t*
(0.0412) (0.0288) (0.0131) (0.0271) (0.0414)
EDUC 0.0277 0.012¢ -0.018C -0.0234 0.000¢
(0.0358) (0.0232) (0.0126) (0.0245) (0.0357)
ALLERGY -0.1372** 0.109€** -0.049z* 0.0161 0.0607
(0.0672) (0.0471) (0.0268) (0.0451) (0.0680)
PET 0.057¢ 0.0171 0.0197 0.019¢ 0.001:
(0.0754) (0.0514) (0.0221) (0.0481) (0.0752)
INCOME 0.0441 0.035€** 0.007z -0.001¢ 0.003:
(0.0268) (0.0167) (0.0080) (0.0182) (0.0259)
POPDENS 0204 0.0282 0.052¢ -0.0514 -0.049¢
(0.0831) (0.0605) (0.0349) (0.0509) (0.0845)
NEAST 0.171:* 0.041¢ -0.031z -0.092¢ -0.0891
(0.0980) (0.0579) (0.0355) (0.0655) (0.0846)
SOUTH 0.079¢ 0.049¢ -0.0292 -0.104c&* 0.1639*
(0.0790) (0.0551) (0.0332) (0.0557) (0.0860)
WEST 0.038¢ 0.087¢ -0.050¢ 0.003Z -0.001¢€
(0.1015) (0.0816) (0.0362) (0.0842) (0.0996)
ANIMR -0.0134 0.0472** -0.0011 -0.008¢ -0.0242
(0.0275) (0.0208) (0.0089) (0.0177) (0.0279)
ENVK 0.0187 -0.0001 -0.019¢*** 0.0011 0.000z
(0.0155) (0.0106) (0.0068) (0.0105) (0.0153)
LOCALBIZ 0.011¢t -0.0214 0.011C -0.018¢ 0.0177
(0.0340) (0.0250) (0.0117) (0.0213) (0.0349)
NEWREST 0.034¢ 00214 0.004: 0.0021 -0.062¢**
(0.0302) (0.0202) (0.0092) (0.0210) (0.0316)
FORGFOOD 0.1152** 0.059z* -0.0132 -0.031< 0.100€**
(0.0460) (0.0310) (0.0150) (0.0300) (0.0462)
FORGWOOL 0.0251 -0.012C 0.005C -0.031¢ 0.0135
(0.0427) (0.0269) (0.0129) (0.0286) (0.0402)

The numbers in parentheses denote standard errors. **jenote statistical significance at 10, 5, and 1% levedspectively.
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Pr(COO- Pr(Animal  Pr(Environment- Pr(Acrylic) Pr(Cheapest
focused) -focused) focused) Wool)
Constant 0.460¢ 0.109¢ -0.0604 -0.234C -0.2757
(0.3987) (0.4146) (0.1734) (0.1581) (0.1798)
FEMALE 0.102¢  -0.160€, -0.0291 -0.018¢ 0.1052*
(0.0789) (0.0812) (0.0335) (0.0270) (0.0453)
AGE 0.0137 -0.012¢ 0.003¢ -0.027¢&* 0.0234
(0.0473) (0.0497) (0.0205) (0.0168) (0.0225)
EDUC 0.0101 0.053¢ -0.0201 0.006¢& -0.030¢*
(0.0384) (0.0403) (0.0170) (0.0136) (0.0173)
ALLERGY 0.088¢ -0.118C 0.020¢ -0.014¢ 0.0237
(0.0759) (0.0801) (0.0309) (0.0270) (0.0347)
PET 0.0271 0.037¢ -0.075¢* 0.0164 -0.005¢
(0.0795) (0.0835) (0.0436) (0.0247) (0.0394)
INCOME 0.012: -0.031¢ 0.0001 0.002¢ 0.0162
(0.0288) (0.0297) (0.0118) (0.0094) (0.0135)
POPDENS 0.0741 -0.0257 0.000:¢ 0.1177** -0.018z
(0.0549) (0.0571) (0.0280) (0.0365) (0.0201)
NEAST 0.0534 0.124¢ 0.0160 -0.032¢ -0.054¢
(0.1181) (0.1232) (0.0450) (0.0331) (0.0451)
SOUTH 0.051¢ 0.032¢ 0.0161 -0.0174 0.020C
(0.0942) (0.0995) (0.0373) (0.0319) (0.0551)
WEST 0.0082 -0.0892 0.0467 0.047¢ 0.002¢
(0.1088) (0.1097) (0.0492) (0.0526) (0.0554)
ANIMR -0.017¢ 0.0041 0.0041 -0.0174* 0.0267*
(0.0277) (0.0290) (0.0123) (0.0099) (0.0152)
ENVK -0.019C -0.005C -0.001z 0.011¢ 0.013¢
(0.0358) (0.0373) (0.0141) (0.0100) (0.0110)
LOCALBIZ -0.035C 0.024ct -0.0017 -0.0067 0.018¢
(0.0428) (0.0454) (0.0171) (0.0151) (0.0191)
NEWREST 0.071¢ 0.075¢ -0.029C 0.0134 0.011¢€
(0.0474) (0.0470) (0.0241) (0.0149) (0.0172)
FORGFOOD 0.022C -0.037C 0.027:¢ 0.0054 -0.0177
(0.0714) (0.0739) (0.0285) (0.0228) (0.0302)
FORGWOOL 0.0222 0.063(* -0.002¢ -0.0357* -0.002¢
(0.0378) (0.0373) (0.0127) (0.0179) (0.0149)

The numbers in parentheses denote standard errors. **enote statistical significance at 10, 5, and 1% leyels
respectively.
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Pr(COO- Pr(Animal -  Pr(Environment Pr(Acrylic) Pr(Cheapest
focused) focused) -focused) Wool)

Constant 0.351¢ -0.105¢ -0.1891* 0.035¢ 0.610z**
(0.2734) (0.2479) (0.0884) (0.1882) (0.2647)
FEMALE -0.174%* 0.111¢ -0.015¢ 0.0262 0.052Z
(0.0939) (0.0722) (0.0293) (0.0572) (0.0749)

AGE 0.018¢ 0.025¢ -0.004: 0.059¢€* -0.0992***
(0.0368) (0.0345) (0.0112) (0.0244) (0.0361)

EDUC 0.0287 -0.025¢ -0.004z2 -0.062E5* 0.063E**
(0.0372) (0.0351) (0.0110) (0.0273) (0.0341)
ALLERGY -0.053¢ -0.0972 -0.0127 0.078¢ 0.084¢
(0.0706) (0.0632) (0.0222) (0.0485) (0.0643)

PET 0.0401 0.135(* -0.014¢ 0.025¢4 -0.1857*
(0.0858) (0.0671) (0.0305) (0.0537) (0.0847)
INCOME -0.0154 0.011¢ 0.004c 0.015¢ -0.0161
(0.0278) (0.0252) (0.0084) (0.0180) (0.0252)
POPDENS 0.039: -0.0712* 0.041(* 0.0132 -0.022¢
(0.0432) (0.0347) (0.0237) (0.0259) (0.0373)
NEAST 0.043¢ -0.199&* -0.0227 0.0757 0.1027
(0.0967) (0.0945) (0.0273) (0.0702) (0.0928)
SOUTH 0.069¢ -0.1517* -0.0001 0.0751 0.006¢
(0.0851) (0.0864) (0.0262) (0.0626) (0.0737)
WEST 0.2084** -0.264(** 0.002¢ -0.024¢ 0.077¢
(0.1054) (0.0872) (0.0344) (0.0554) (0.0979)

ANIMR 0.0904*= 0.023¢ 0.0114 -0.033C* -0.0927**
(0.0314) (0.0278) (0.0106) (0.0195) (0.0266)
ENVK -0.0001 0.014< -0.0114* 0.0121 -0.015C
(0.0161) (0.0144) (0.0068) (0.0107) (0.0151)
LOCALBIZ -0.0287 -0.023¢ 0.012: 0.034¢ 0.005¢
(0.0378) (0.0324) (0.0117) (0.0241) (0.0350)

NEWREST 0.647* 0.057¢* 0.010¢ -0.0377 -0.095€***
(0.0330) (0.0288) (0.0100) (0.0252) (0.0325)
FORGFOOD 0.037¢ 0.024: 0.022: -0.051¢ 0.0427%
(0.0479) (0.0447) (0.0187) (0.0316) (0.0474)
FORGWOOL 0.015¢ 0.011: -0.004z -0.0393 0.016¢
(0.0426) (0.0389) (0.0120) (0.0316) (0.0396)

The numbers in parentheses denote standard errors. ***enote statistical significance at 10, 5, and 1% levedspectively.



