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Organic Milk: Consumers and their purchasing patterns
Hannah Jane McKnight
ABSTRACT

This study was designed to characterize consumer purchases of organic milk by
differentiating consumers based on buying behavior and then evaluating what personal
and household characteristics were most prominent in each group. Cluster analysis was
used to differentiate four groups of consumers based on their total volume of milk
purchases, percentage of organic milk purchases, and frequency of milk purchases. The
clusters were then characterized based on household size, household income, age of
children, race, Hispanic origin, and head of household’s age, education, occupation, and
gender. Regression analysis then estimated the effects of the socio-demographic
variables on cluster membership.

Results were consistent with existing literature. Those who purchased the most
organic milk were females with a small household, families consisting of one or two
members, or larger families, usually four. These two groups of consumers differentiated
themselves from one another and from the other two clusters that purchased less organic
milk with larger families purchasing more milk, but a smaller percentage of organic milk
purchases.

The results of identifying consumers based on their milk buying behavior can be
used by marketers and educators to target individuals, based on group membership, for

planning and guiding education and advertising campaigns and programs.
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Organic Milk: Consumers and their purchasing patterns

Organic milk demand increased almost sevenfold between 1997 and 2002 (Dhar
& Foltz, 2003). This is a reflection of the growing popularity of organic milk. In
response to this demand, organic milk processors are actively recruiting dairy farmers to
transition to organic milk production and serve as their suppliers. Walmart announced in
January 2007 its plan to double its organic grocery selection (Miller, 2006). Some worry
that Walmart’s entrance into the organic milk market could exacerbate the current
shortage, by further increasing demand. A national shortage of organic milk exists as a
result of the gap between the growing demand and the current supply and seasonality, the
decreased production in the fall and winter (Miller, 2006).

Some dairy companies are even offering dairy farmers incentives to convert to
organic, such as bonuses, free grain, and veterinary care (Abelson, 2006). Organic
Valley co-op, a large cooperative of 600 member-owner organic dairy family farms
across the US, has created a two million dollar fund to help co-op farmers who convert to
organic production (Smith, 2006). Despite these incentives, dairy farmers cannot
immediately respond to the increased demand, because it takes up to three years for the
complete conversion to organic according to United States Department of Agriculture
(USDA) standards.

Organic milk started to make a notable presence in the U.S. food market research
around 1993 (Glaser & Thompson, 2000). Increased consumer concern for food safety
and animal welfare spurred the introduction of organic and hormone-free milk. Much of
the safety concern revolved around the recombinant bovine somatotropin (rBST), the

synthetic version of a naturally occurring growth hormone that increases milk production
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in cows by about 10-20%. The Food and Drug Administration (FDA) approved rBST for
use in the production of milk in 1993 (Blayney, 1994). Despite FDA approval,
consumers were still concerned about the potential long-term harmful effects of the
artificial hormone that could be discovered in the future (Grobe & Douthitt, 1995).

The influx of hormone-free and organic milk, along with other organic foods,
resulted in the USDA developing national regulations standardizing the definition of
organic foods. The USDA started certifying organic products in 2000 (USDA, 2000).
Prior to 2000, organic certification was done by independent private and state agencies,
each of which held products to different standards. The USDA regulation standardized
organic certification requirements.

USDA certification requires organic dairy livestock to be raised organically for a
minimum of one year before their milk can be marketed as “certified organic.” Certified
organic means no hormones or sub-therapeutic antibiotics can be used. In the case that
antibiotics are necessary, treated livestock must be permanently removed from the
organic herd. The standards also require the dairy cows to have access to outdoor and
indoor space suitable for their stage of production, which is at the producer’s discretion.
Finally, organic dairy cows must be fed organic feed (USDA, 2000).

Because of organic milk’s relatively recent introduction into the mainstream dairy
supply, there is a need for up-to-date research in order to better understand consumer
needs, interests, and behavior. Research can help in understanding which factors most
influence organic milk purchases and the distribution of purchases among consumers. It
can then be utilized by economists, marketers, and educators to guide research and

planning.
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Purpose
The purpose of this study was to examine the relationship between consumers’
personal and demographic characteristics and their milk purchasing patterns. The
specific characteristics, independent variables, that were used include: household size,
presence of children, household income, age, education, occupation, Hispanic origin,
race, and gender. The dependent variables were organic and conventional milk
purchases. An A.C. Nielsen Home Scan database of household milk purchases, from
2002-2004 was used to perform a cluster analysis to differentiate consumers based on
their milk purchases and a multinomial logistic regression was used to identify how the
household and personal characteristics relate to cluster membership.
Research Questions
1. What are the differences in household purchasing patterns of organic and
conventional milk purchases?
2. What socio-demographic characteristics are associated with membership in the
specific clusters?
a. To what extent does household size have a significant effect on cluster
membership?
b. To what extent does presence of children have a significant effect on cluster
membership?
c. To what extent does the highest level of education have a significant effect on
cluster membership?
d. To what extent does the level of income have a significant effect on cluster

membership?



Organic Milk 4

e. To what extent does age have a significant effect on cluster membership?

f.  To what extent does occupation have a significant effect on cluster

membership?

g. To what extent does race have a significant effect on cluster membership?

h. To what extent does Hispanic origin have a significant effect on cluster

membership?

i. To what extent does gender have a significant effect on cluster membership?

Theoretical Background

Ajzen and Fishbein’s (1980) Theory of Reasoned Action (TRA) is used to predict
and understand consumers’ behavior. External factors affect “behavioral beliefs” and
“normative beliefs” which lead to attitude and subjective norm, respectively. Attitude
and subjective norm together affect behavioral intention, which finally determines
behavior. Figure 1 depicts Ajzen and Fishbein’s TRA model.

External factors, such as demographic variables, attitudes towards the target
behavior, and personality traits are the initial inputs. These external variables affect the
indirect factors, “behavioral beliefs” and “normative beliefs.” “Behavioral beliefs” are a
person’s beliefs toward a behavior and the valuation of the outcome of the behavior,
which together are a function of their attitude. For example, if a person believes that
organic milk is healthier and values being healthy, then he will likely have a positive
attitude towards purchasing organic milk.

The other indirect measure is “normative beliefs” which involves a referent(s),
who is a person or a group of persons. “Normative beliefs” are the belief that the referent

thinks he/she should perform the behavior and whether or not he/she has the motivation
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to comply with the referent. If a person, for example is surrounded by family or peers to
whom buying organic milk is important, and it is important to please them, then there
will be more pressure to conform and buy that type of milk.

These “normative beliefs” are a function of subjective norm, which is the pressure
to comply with the referents. Attitude and subjective norm in conjunction lead to the
intention to perform the behavior, and finally the behavior.

Intention is the immediate determinant of the behavior. Ajzen and Fishbein’s
TRA assumes that most people have control over their behavior and make rational
behavioral decisions. If an individual intends to perform the behavior, it is likely that
he/she will perform the behavior.

Azjen and Fishbein state that an external variable will only have an effect on
behavior if the external variable is related to at least one construct in the model. Ifa
relationship exists between the external factors and behavior, that relationship can only
be indirect.

The majority of the studies that have used the TRA measured beliefs, intentions,
and behavior and did not take external factors into account. However, the following are
two studies that do investigate the connection between external variables and the TRA
constructs. Though these studies are not related to food purchasing decisions, they find
evidence to support the existence of a relationship between external factors and behavior.

Hooft, Born, Taris, and Van der Flier (2006) used the TRA to explain ethnic and
gender differences in temporary job applicants in Amsterdam. They found that cultural
differences did not have the hypothesized effect on job applicants’ subjective norm and

attitude. However, they found that women’s intention was affected more by subjective
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norm, whereas, men’s personal attitude had more of an effect on intention. The two
constructs, subjective norms and attitude, were found to explain 76% of the variance in
intentions. Although the model’s constructs explained most of the variance in intention,
the authors argue that these were not sufficient predictors of behavior. They concluded
that decisions could vary due to personal characteristics.

Brandt and Olson (1986) used the TRA in their study of home ownership
consumption and investment attitudes in Oregon. Their final sample size was 222
homeowners. Housing consumption was defined as “the satisfaction that stems from the
use of a house as a dwelling.” Household investment was defined as “the growth of
appreciation of dollars tied to the home purchases and influenced by the dimensions:
incomes taxes, equity, rate of return, labor and management, leverage, and risk.” They
found that specific external variables, a higher income, higher social status, and the
investment experience of the subjects, explained a greater positive home ownership
investment attitude. These same personal characteristics were not found to have a
significant effect on consumption attitude. However, the authors suggested that this
could be explained by variables not included in the study, such as ethnicity, location,
and/or culture.

This study will use the TRA to link external variables to the behavior.
Specifically, it will estimate how personal characteristics and demographics affect the
decision to purchase organic or conventional milk, thus understanding consumer
behavior. Ajzen and Fishbein state that demographic characteristics improve the

understanding of the behavior, which can lead to improved prediction.
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Each independent variable can have an effect on the model’s constructs. The
following are examples of how consumer personal and demographic characteristics may
affect attitude, subjective norm, behavioral intention, and ultimately organic milk
purchase behavior.

Personal characteristics interact with the constructs on an individual level. Age
could have an effect on subjective norm, as younger individuals may have the desire to
follow their peers that regularly purchase organic products. Education can lead to an
increased knowledge of the organic standards and valued outcomes from purchasing
organic milk, thus influencing attitude. Occupation can affect subjective norm and
attitude. Co-workers who purchase organic milk can influence their colleagues in some
occupations more than others, such as professionals who may work more closely with
one another or work in the food industry. Consumers may also have more exposure and
knowledge and thus value the perceived benefits of organic milk more in particular work
environments.

Household characteristics incorporate other members into decision-making.
Income could influence intention and the decision to purchase organic milk. A higher
income typically indicates a higher disposable income, providing more freedom to try
new products in order to evaluate satisfaction. Size of the household could affect attitude
and/or subjective norm. The presence of others in the household can influence the value
of the outcome of purchasing for others or the pressure to comply with others in the
household. Likewise, attitude can be affected by the presence of children in the
household. The perceived benefits of purchasing organic or conventional milk can

change when it is bought for children.
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Finally race and ethnicity can be dependent on the community of an individual or
household. Race and Hispanic origin may affect on subjective norm and attitude.
Cultural differences and social pressures of the community can differentiate among races
and ethnicities. Ethnicity can also indicate genetic characteristics, such as lactose
intolerance, resulting in less total milk purchases. Each of the socio-demographic
variables can ultimately affect the behavior by having a relationship with one or more of
the TRA constructs.

Due to the fact that this study focuses on the role of external variables and does
not directly measure attitude, subjective norm, and intention, previous literature will be
used to link the external variables to behavior along the causal lines outlined by the

model. Figure 2 depicts the application of the TRA in this study.
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Assumptions, Delimitations, and Limitations

In this study, it was assumed that most of the food for at-home consumption is
purchased by females. Polegato and Zaichkowsky (1994) found that women do most of
the shopping in married couples regardless of age, education, income, employment of
spouse, occupation, or presence of children. More recently, Lake, Hyland, Mathers,
Rugg-Gunn, Wood, & Adamson (2006) found that 79% of the female participants
claimed they were the ones responsible for food shopping in the UK. Following this
research, this study only used the demographics of the female head of household when a
female head was present. In cases when there was no female head of household, the male
head of household data were used. A dummy variable was created to denote if the
representative head of household was male or female.

The second limitation is that the A.C. Nielsen Home Scan data does not include
natural food store sales. According to Natural Foods Merchandiser (as cited in Dimitri &
Greene, 2002) natural foods stores accounted for 35% of the fluid organic milk, cream,
and half and half sales in 2000, compared to the 65% of organic milk, cream and half and
half sales in conventional markets. Thus, natural food stores are responsible for a
considerable portion of milk sales.

Finally, the TRA model includes major direct constructs that will not be directly
estimated in this study. Subjective norm and behavioral attitude will be evaluated using
previous literature findings. This limitation could lead consumers’ attitudes and
subjective norms to be misrepresented by their personal and demographic characteristics

included in these data.



Organic Milk 12

Definition of Terms
The following definitions are used in this study.
Age of female/male head is a categorical variable defined by the age interval of the
respondent.
Case is how the raw data was organized. Each case is a milk purchase with relevant
household, personal, and purchase information.
Female/male head education is a categorical variable defined by the highest level of
education interval attained by respondent.
Female/male head occupation is a categorical variable for type of occupation held by
female head of household, including retired or unemployed.
Frequency is a continuous variable that is the sum of the total number of times milk was
purchased at the grocery store during one year for one household.
Gender refers to the representative of the household for the personal characteristics.
Female head of household is used unless no female head is present, in which case the
male head of household characteristics are used.
Hispanic origin refers to whether or not the household is of Hispanic decent.
Household income is the total annual income categorized in intervals.
Household size is the total number of individuals, related and unrelated, that live in the
household.
Observation is the term used to refer to the aggregated household purchases for one year.
Organic share 1s a continuous variable representing the number of times organic milk
was purchased over the total number of times milk was purchased for one household

during a specific year.
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Presence of Children refers to the presence of children in the household under the age of
six, children only six and older, and no children.
Race is a categorical variable including white, black, oriental (relabeled Asian), and
other.
TTL Volume is a continuous variable quantifying the total volume (ounces) of milk
purchased by the sample household in one year.
USDA organic seal is a dummy variable that takes the value of one for products that have
been certified organic by the USDA.
Summary

As organic milk demand grows, it is important to understand who is consuming
organic milk and what factors play the largest role in consumers’ purchase decisions.
This study determined who purchased organic and conventional milk, at what quantities,
by focusing on the role that specific personal and household characteristics had on
purchasing patterns. The Theory of Reasoned Action was used to investigate how the
external variables affect final behavior. Previous research will guide the application of

the model’s direct measures, attitude and subjective norm.
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CHAPTER Il REVIEW OF LITERATURE
TRA External Variables

The first step to understanding organic milk purchase behavior is to identify the
relevant personal and demographic characteristics of milk purchasers from the literature.
Because studies have been conducted over different time periods and from different
regions of the world, results are not always consistent. Recurring themes and interactions
between external variables and subjective norm, attitude, behavioral intention, and
behavior are outlined in this chapter. Appendix D includes a literature tables of studies
used in this chapter.

Personal Characteristics and Attitudes

Onyango, Hallman, and Bellows (2006) used data collected by the Food Policy
Institute in 2003 to estimate the effect of personal characteristics and attitudes towards
attributes of organic foods on the demand for organic foods. They found that females
younger than 32 with at least a college education, who considered themselves liberal, and
who regularly went to church, were more likely to purchase organic foods than males and
those aged 33-51, with some college, who considered themselves centrists, and who
never attended a place of worship.

Magnusson, Arvola, Hursti, Aberg, & Sjoden (2001) estimated consumer attitudes
towards organic food using data collected in Sweden in 1998. Overall, women were
found to have a more positive attitude toward organic foods, and individuals with a
college degree purchased organic milk more than those who did not have a college

degree.
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Wang and Sun (2003) studied consumer preferences for organic foods using data
collected in a survey of 519 Vermont residents in 2002. Consumers that preferred organic
milk had a higher household income, while gender, education, and marital status did not
have a significant effect on preferences. Those with a higher income and smaller
household were willing to pay for organic foods.

Fearne and Bates (2003) collected qualitative and quantitative data to understand
consumer purchases of value-added dairy and prices after de-regulation of the dairy
market in the UK. Fourteen focus groups and 1,200 face-to-face interviews were
conducted across the UK. They found that participants believed the price of organic
foods was too high with no clear benefits. They concluded that this was due to the lack
of knowledge between organic and conventional products, especially with milk.

Bernard and Mathios (2005) studied scanner data in upstate New York to
understand what affects consumers’ preferences for non-rBST and organic milk. The
dataset was complied from 20 major grocery stores over two quarters in 2000-2001.
Store demographics were used to give an overall impression of purchasing patterns.
Education and age did not significantly affect organic milk purchases, however a smaller
household size had a significant positive effect on both rBST-free and organic milk sales.

Dhar and Foltz (2003) studied rBST-free milk and organic milk demand using
supermarket scanner data from 1997 to 2002. They found that organic milk had a low
expenditure elasticity, which would indicate that organic milk was not associated with
higher income groups. Results also showed that smaller families without children

purchased more organic milk.
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Cluster Analysis Results of Other Studies

Fotopoulos and Krystallis (2002) performed a cluster analysis in Greece on
organic product purchases in 2000. Their three initial clusters were ‘unaware’, ‘aware
non-buyers’, and ‘(aware) buyers.” ‘Unaware’ consumers (18.5%) were at a lower
education level and lived in more rural areas. ‘Aware non-buyers’ (73.0%) had a lower
education level and a lower income, and their dietary habits indicated that they were less
health-oriented. The main reason they did not buy organic was low availability. ‘Aware’
buyers were the referent group for the analysis, and were of higher education and income
brackets. The authors performed a second cluster analysis of organic purchasers. That
analysis found four clusters including: “highly exploratory, married, older females”
(43%), “environmentally conscious, very educated, young to middle-aged buyers” (22%),
“motivated, very positive towards the organic idea, young to middle-aged buyers” (12%),
and “quality and health conscious but price-sensitive, low educated, married, young
female buyers” (23%).

McEachern and McClean (2002) performed a cluster analysis of consumers’ dairy
purchases in Edinburgh, UK. They categorized their participants into three groups,
‘complacents’, ‘conceivables’, and ‘committed’. ‘Complacents’ were concerned about
price and never buy organic dairy. They were mostly 18-30 years old and in a lower
socio-economic group. ‘Conceivables’ who sometimes buy organic milk, were mostly
between 31 and 50 years old and were in the middle socio-economic groups. Those in
the ‘committed’ group were mostly women, 31-60 years of age, and in a higher socio-

economic category.
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TRA Behavioral Attitude

Understanding consumer attitude toward organic products is imperative to
understanding behavior. Research on attitudes toward organic milk encompasses two
main topics, perception of the presence of specific product attributes and perceived
benefits of these attributes. Product attributes include being hormone and/or antibiotic
free. Perceived benefits include personal consumer health advantages or improved
animal welfare during production This section reviews literature on consumer attitude of
organic milk attributes and perceived benefits.

Grunet, Bech-Larsen, and Bredhal (2000) identified three major determinants that
affect consumers’ acceptance of organic dairy products. First, credible information must
be provided about the product, such as information on production methods. Second, the
knowledge and awareness stimulated by the credible information must be associated with
implications for consumers. Lastly, credible information must be consistent with
consumers’ existing values toward attributes if it is to change behavior. Thus, if
consumers have credible information on the production processes of a certified organic
product, perceive benefits from an organic product, and value the benefits, then they are
more likely to purchase organic milk.

Research on consumers’ motivations and their perceived benefits for purchasing
organic food has shown that health is a primary determinant (Dimitri & Green, 2002).
The Food Marketing Institute’s study (as cited in Dimitri and Green, 2002) found that
37% of consumers who purchased organic foods were motivated by health issues. The
Hartman Group’s study (as cited in Dimitri and Greene, 2002) estimated that 66% of

consumers purchased organic foods for health and nutrition reasons. Taste (38%), impact
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on the environment (26%), and availability (16%) were the subsequent driving factors in
organic food purchases.

La Trobe (2001) conducted a study in 1999 using data collected from a farmers’
market in the UK, with a total sample of 147 consumers. Of those who purchased organic
produce, the most important reasons were because it is healthy and natural (33%), has
superior flavor (22%), and is chemical and additive free (21%).

Onyango, Hallman, and Bellows (2006) found that respondents who placed
importance on naturalness, vegetarianism and veganism, and local food production were
more likely to purchase organic foods than those that placed no importance on those
factors. However, those that placed extreme importance on purchasing local foods were
less likely to buy organic foods than those that did not. They also found that respondents
who placed importance on the familiarity of brands of foods were less likely to purchase
organic foods.

McEachern and McClean (2002) found taste (30% of the respondents), food
safety (24%), health benefits (17%), environment (16%), ethics (10%), and a variation in
their diet (3%) to be consumer motivations for purchasing organic dairy products. More
than half (65.5%) of the respondents believed organic foods to be produced more
ethically than conventional foods. Factor analysis on ‘food safety,” ‘organic standards,’
and ‘food ethics’ revealed that ‘food safety’ and ‘food ethics’ are the primary attitudinal
drivers affecting consumer purchases. They defined ‘food safety’ as the health benefits
and safety of organic foods versus conventional. ‘Food ethics’ was defined by the

authors as purchasing locally grown foods and using ethical means of production.
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Fearne and Bates’ (2003) consumer preferences research uncovered attitudes
toward organic milk in their focus groups. These results suggested consumers were
concerned about having genetically modified organisms (GMO) in their food. Despite the
lack of concrete knowledge about organic milk, some recognition was given to its
perceived benefits. Though most focus group participants recognized a health benefit in
organic milk, few saw an environmental benefit, and even less thought organic milk
would taste better than conventional milk.

Grobe and Douthitt (1995) surveyed 1,056 Wisconsin residents by telephone
regarding their perceived risk of rBST. Only individuals who were aware of the rBST
issue were surveyed. They found that 80% of the sample was concerned about the
potential negative health effects of rBST that may show up in the future. Even a 10%
decrease in the price of conventional milk was not enough to offset the perceived risk.
Though the FDA approved rBST for use in the production of milk, there was still concern
among consumers. Grobe and Douthitt concluded that consumers have a strong
preference to avoid rBST in their milk.

Magnusson, Arvola, Hursti, Aberg, & Sjoden (2001) found that consumers agreed
that taste (86%), long shelf life (75%), and health (71%) were the most important
attributes when buying milk. Although the majority of consumers (63%) agreed that it
was important for organic foods to not cost more than conventional foods, they believed
organic foods were healthier than conventional foods

Wang and Sun (2003) found that the most important attributes for those that do
and do not purchase organic milk were price and production methods. For those that

purchase organic milk, production method, location of production, organic certification,
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container size, and price were all significant attributes. For those who do not purchase
organic milk, in-state production, price, and no certification were significantly sought
attributes of their milk.

Bernard and Mathios (2005) concluded that consumers were willing to pay more
for organic and rBST-free milk. The differences in premiums for rBST-free and organic
milk were found to be significant, yet consumers were willing to pay the higher premium
for the additional attributes of organic milk.

TRA Subjective Norm

Quantifying consumers’ subjective norms is difficult, and literature related to
organic purchases and subjective norm is very limited. This subchapter discusses
philosophical and theoretical motivations for purchasing organic products. These include
wanting to appease and support others, and the desire to become part of a niche of
consumers.

Klonsky’s (2000) discussion on the current issues in the organic product market
illuminates personal motivations for purchasing organic milk based on subjective norm.
First, Klonsky asserts that dairy farmers fear that the increased consumption and possible
consolidation of organic commodities could decrease the price premiums of organic milk.
Because it is viewed that family farms depend on price premiums, they could
subsequently be pushed out of the market. Also, in an effort to please friends or family
who may be associated with or a part of the organic dairy production process, a consumer
may feel inclined to purchase organic milk.

Secondly, the increased consumption and mainstreaming of organic products have

also increased the use of imported organic products, which can offset a perceived
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environmental benefit of the USDA standards for some consumers. The additional
resources needed to transport the products long distances, such as gas, can cause negative
environmental implications. Furthermore, imported goods can potentially hurt local
farmers’ market share. One’s personal concern with the environment would be
considered attitude. However, when individuals want to appease friends and family
members who are concerned with the environment, their subjective norm is influenced.
Though these issues are debatable and may or may not affect one’s subjective norm, the
influence of referents on daily decisions must be taken into consideration.

Another way that subjective norm can be influenced is by peer groups. According
to Wilkins (2004), individuals who buy organic foods may be categorized as “food
citizens.” Wilkins defines food citizenship as, “the practice of engaging in food-related
behaviors that support, rather than threaten, the development of a democratic, socially
and economically just, and environmentally sustainable food system” (2004, p.269).
Selecting organic foods is only part of being a food citizen. Organic Valley has termed
those that produce and consume organic commodities part of the “Gen-O” generation
(Smith, 2006). The desire to comply with these groups for approval and acceptance can
greatly affect subjective norm.

Subjective norm can be influenced by a consumer’s desire to comply with friends,
family, and/or a social group’s expectations. Though Klonsky and Wilkins did not
quantify the influence of these social issues, the underlying interaction with them and

consumer decisions can determine subjective norm.
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TRA Intention

Self-reported willingness to pay for a product is one of the most direct ways to
measure behavioral intention. It can measure the extent to which a consumer intends to
purchase a product, in this case organic milk.

Fearne and Bates (2003) estimated consumers’ self-reported willingness to pay a
premium for specific features in the quantitative portion of their study. Participants were
found to be willing to pay at least 3% more for these attributes: longer lasting milk
(83.1% of respondents), vitamin/calcium enriched (58%), produced locally (54.4%),
organic (52.5%), or GMO-free (44.4%). Almost half (45.5%) of the respondents reported
a willingness to pay a 25% premium to obtain the perceived benefits of organic milk,
reflecting a strong behavioral intention towards purchasing organic milk.

TRA Behavior

Intention influences behavior but does not necessarily determine the behavior.
Many other factors play a role in the final decision of a consumer. Price and availability
are the intermediaries between intention and behavior. Demand research, however,
estimates consumer behavior.

Dhar and Foltz (2003) found that rBST-free milk demand peaked in 1998 then
began to decline, whereas organic demand increased almost seven fold between 1997 and
2002. Unlabeled, conventional store brand, milk was found to be a substitute for organic
and rBST-free milk. Dhar and Foltz concluded that once a consumer switches to organic
or rBST-free milk, he/she values the implied quality and is less likely to revert back to
conventional unlabeled milk. Expenditure elasticities were highest for rBST-free milk

and lowest for organic milk.
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Glaser and Thompson (2000) estimated organic milk demand using data from
Information Resources 1993-1999. They limited their analysis to the use of half-gallon
containers, since most organic milk was sold in this volume. Organic milk price
premiums averaged 60% of branded conventional milk prices and 75% of private-label,
store brand conventional prices. Although not all statistically significant, price premiums
for half-gallon containers decreased from 1993 to 1999.

Wier, Hansen, and Smed (2001) analyzed Danish organic food demand using
population-representative data collected in 1997-1998. They found that the volume share
of organic dairy market increased 55% from 1997-1998. Organic milk’s high price
elasticity and price sensitivity implied a close substitutability between organic and
conventional dairy.

Summary of Literature

External variables, attitude, subjective norm, and behavioral intention all
influence behavior according to Ajzen and Fishbein’s TRA. Women with higher
education in smaller households and with a higher income are most likely to purchase
more organic milk.

Attitude research found that perceived healthfulness and food safety were the
strongest factors when purchasing organic milk. By evaluating rBST-free milk,
consumer attitude toward a perceived attribute of organic milk can be examined.
However, taste and environmental implications also had an impact on attitude toward
organic milk. For those that did not purchase organic milk, price was the largest

deterrent.
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Motivations to comply with friends, family, and social groups are the strongest
factors when considering subjective norm. Several papers discussed the social
ramifications of organic milk purchases within the market and individually. The
influence of family and friends tied to the production and distribution of organic milk
market and social groups that concentrate around the purchase of organic and sustainable
foods affect one’s subjective norm.

Attitude and subjective norm eventually lead to behavioral intention, which in
turn influences behavior. For example, literature indicates that almost half of the
respondents were willing to pay the price premium for organic milk. However, much less
than half of consumers actually purchase it. This final decision to purchase organic or
conventional milk may or may not reflect the individual’s behavioral intention. Demand
research explores organic milk purchasing behavior. The dramatic increase in demand
can indicate that once consumers switch to organic or hormone-free milk, they are

unlikely to return to purchasing conventional milk.
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CHAPTER III MATERIALS AND METHODS

This chapter describes the dataset and analyses that were used in this study to
understand milk purchasers’ behavior. The collection process for the A.C. Nielsen
Homescan data and its sample will be discussed. In addition, explanation of the data
coding for the final sample and analyses will follow.

Data Collection and Sample

This study used the A.C. Nielsen Home Scan dataset on milk purchases from
2002-2004. Data were collected using the Universal Product Code (UPC), which
identifies each product based on a barcode representing product specific numbers.
Participating households scanned purchased products once at-home. These data were
combined with data on household demographics and uploaded into the A.C. Nielsen
database to comprise the annual dataset.

The dataset used for this study includes a list of all cases in which milk was
purchased for each year. The cases include household/personal information, product
purchased, and date of purchase. According to A.C. Nielsen, the households in the
sample are representative of U.S. households. In 2002, 61,500 households participated.
Participants were offered incentives, such as sweepstakes. No coupons or discounts that
could bias purchases were used as incentives. Only households that participated ten out
of twelve months of the year were included in the sample.

Data were recoded to form the final sample of 24,979 aggregated annual
household purchases for 2002-2004. Each observation summarizes the annual purchase
data for each household with the household and personal characteristics. In order to only

represent each household once in the final data, female personal characteristics were used
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unless there was no female head of household, in which case the male head of household
characteristics were used. Appendix A includes specific recoding of the variables from
the raw data. Frequencies were determined for categorical variables, including household
size (HHLDSIZE), presence of children (CHILDREN), household income (INCOME),
head of household highest level of education (EDUCATION), household race (RACE),
head of household gender (GENDER), head of household age (AGE), Hispanic origin
(HISPANIC), and head of household occupation (OCCUPATION). Mean, standard
deviation, minimum, and maximum were calculated for the continuous consumption
variables, frequency (FREQUENCY), organic share (organicshare), and total volume
(TTLVOLUME). All descriptive analyses were performed in SPSS 15.0.

Table 1 summarizes the means for the continuous variables, total volume, organic
share, and frequency. The mean frequency was 31.24 milk purchases in one year, which
means the average household purchases milk about two and a half times a month. This is
consistent with total volume; the average milk purchases are almost (2.3) gallons per
month. Only about 6%, on average, of those milk purchases were organic milk.

Table 1

Milk Consumers’ Purchases Sample Descriptive Statistics (N=24,979)

Variable Percentage Mean
FREQUENCY (continuous) 31.24
ORGANIC SHARE (continuous) .0575
TOTAL VOLUME (continuous) 3894.8
HOUSEHOLD SIZE (categorical)

1 member 25.2%

2 members 37.7%

3 members 15.3%

4 members 13.0%

5 or more members 8.8%
CHILDREN (categorical)

Child(ren) less than 6 years 8.7%
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Child(ren) over 6 years only 19.1%
No children under 18 72.2%
INCOME (categorical)
$0-$19,999 11.9%
$20,000-$39,999 27.8%
$40,000-$59,999 24.7%
$60,000-$99,999 25.6%
$100,000 & over 10.0%
AGE (categorical)
Less than 35 10.5%
35-39 years 9.8%
40-44 years 12.3%
45-49 years 13.9%
50-54 years 13.4%
55-64 years 22.0%
65 and greater years 18.0%
EDUCATION (categorical)
high school graduate or less 27.9%
some college 33.0%
college graduate 28.0%
post college graduate 11.1%
OCCUPATION (categorical)
professional 23.3%
administrative 23.4%
service 11.2%
other 5.7%
retired/unemployed 36.4%
HISPANIC (categorical)
No 91.8%
Yes 8.2%
RACE (categorical)
White 77.2%
Black 13.4%
Asian 3.0%
Other 6.4%
GENDER
Male 10.5%
Female 89.5%

Minimums and maximums are important in understanding the sample. Frequency
of milk purchases ranged from 1 to 295 per year. Households’ milk consumption varied

from only once per year to almost every day of the year. Furthermore, total volume
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showed an even greater difference from 14 ounces to 48,256 ounces (377 gallons) per
year. Because frequency does not account for quantity of purchases, but the number of
times milk was purchased at the store, there is a difference in total volume consumed and
frequency. Total volume indicates that at least one household purchased 377 gallons of
milk a year, more than one gallon per day. Organic milk purchases, organic share,
ranged from 0 to 100% of all purchases. At least one household purchased only organic
milk, likewise at least one household only purchased conventional milk.

Frequencies of categorical variables were also calculated. Table 1 depicts the
percentage of each category for the socio-demographic variables. The aggregated sample
of households that purchased milk at least once was compared to the US Census for
national representation. Over half (77%) of the households had only one member, and
the remaining sample (23%) includes two or more members. US Census data had to be
manipulated to get frequencies to be compared to this sample, and number of members of
households was calculated much more broadly than in this sample. Sixty eight percent of
US Census households were considered families, which consist of at least two or more
members, and 32% were single households. This is consistent with the 72% of the
households in the sample that did not have any children under 18. Household income
was distributed fairly even throughout the sample. The median range was $40,000 to
$59,999, which is consistent with US Census median income of $45,817 in 2004 (US
Census Bureau, 2005).

Socio-demographic variables’ frequencies describe the characteristics of the head
of households. The overall sample represents mostly (90%) female head of household’s

personal characteristics. The US Census (2005) nationally representative sample has
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19% being a male householder, not a family, which is much higher than this sample.
Overall, this sample was weighted toward those 55 years old and greater. The US Census
(2005) distribution was 23% under 35 years, 21% 35-44 years, 21% 45-54 years, 15%
55-64 years, and 20% over 65 years of age. This sample was lower, compared to the US
Census, for under 35 and over 65 years, and higher for all other categories. The highest
number (36%) of the participants were either unemployed or retired. Education levels
were somewhat evenly distributed, except for slightly more with some college education
(33%).

Race and Hispanic origin indicate that the majority of the sample was white non-
Hispanic. The US Census (2005) found household race distribution to be white (82%),
black (12%), Asian (4%), and other (2%). Compared to the sample, black and other were
slightly higher and white and Asian were slightly lower. Hispanic was slightly lower in
this sample, at 8%, compared to the US Census at 11% (US Census Bureau, 2005). Head
of household characteristics and ethnicities were measured differently for the US Census
than it was for the A.C. Nielsen data. Thus, these variables may not be directly
comparable.

Data Analysis

Cluster analysis and regression were performed to differentiate between who
purchased organic and conventional milk and what factors affect purchasing behavior.
Cluster analysis was used to characterize the milk buying behavior of households.
Multinomial logistic regression was then used to test hypotheses regarding socio-

economic effects on membership of specific clusters.
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K-Means Cluster Analysis

K-means cluster was run using the consumption variables, total volume, organic
share, and frequency. The analysis was run in SPSS 15.0 for two, three, four, and five
clusters. The cluster analysis was run in SPSS for each number of clusters at least three
times, up to six times if the sums of the distance from cluster centers were not varied.
The sum of the distance from cluster center for each observation was determined using
Excel. The analysis that rendered the smallest sum for each number of clusters was then
graphed to visualize the trend and determine the optimal number of clusters. (See
Appendix B for SPSS syntax.)

Case summaries and crosstabs were run for the consumption and socio-economic
variables within clusters. These results were then used for independent-sample t-tests
across clusters to test for significance. (See Appendix B for SPSS syntax)

Multinomial Logistic Regression

Using SPSS, multinomial logistic regression was performed using the categorical
personal and household characteristics as the independent variables, household size,
children, income, age, education, occupation, Hispanic, race, and gender. Cluster
membership, the dependent variable, was used in ascending order with the last cluster as
the reference group. Each independent variable was a factor in the analysis and the last
category for the each variable was defaulted as the reference. (See Appendix B for SPSS
syntax)

Summary
Cluster analysis and logistic regression analysis were performed using the A.C.

Neilsen Homescan dataset for 2002-2004. Annual household aggregated data comprised
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the final sample of 24,969 household milk purchases. Cluster analysis was performed in
order to differentiate among household milk buying behavior. Regression on the cluster
membership was used to estimate the effects of the socio-economic variables on buying

behavior cluster membership.
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CHAPTER IV RESULTS

In this chapter the results of the analyses are reported. In addition to K-means

cluster analysis and multinomial logistic regression, descriptive statistics are presented.
K-means Cluster Analysis

Four patterns of organic and conventional milk purchase behavior were identified
through the cluster analysis and are reported in Table 2. The Excel graph of distance
from cluster centers is depicted in Figure 3. Clusters were titled according to their
organic share rank and total volume rank. Case summaries were calculated for total
volume, organic share, and frequency for each cluster. These represent the values for the
average member of each cluster. This analysis included mean, median, minimum,
maximum, and standard deviation. Independent-sample t-tests showed that the means for
the four clusters were statistically significant from one another. The three consumption
variables’ means revealed p values between the clusters all less than .000. (See Appendix

C for SPSS t-test results)
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Table 2

K-Mean Cluster Analysis: Milk Consumers’ Consumption Variables’ Descriptive

Statistics
Variable Mean Median Minimum Maximum Star}dqrd
Deviation
10RG4MILK (n=11,922)
Organic share 0.086 .00 .00 1.00 207
Total volume 1,190.56 1,024.0 14.0 6,656.0 913.77
Frequency 13.96 14.00 1.00 56.00 8.23
20RG2MILK (n=3,261)
Organic share 0.077 .00 .00 1.00 188
Total volume 8,811.36 8,528.0 2,624.0 17,408.0 2,636.57
Frequency 64.10 62.0 18.0 158.0 16.62
30RGIMILK (n=708)
Organic share 0.028 .00 .00 0.79 0.093
Total volume 17,874.10 16,768.0 3,711.1 48,256.00 5,709.16
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Frequency 101.55 97.0 28.0 295.0 33.64
40RG3MILK (n=9,088)

Organic share 0.0146 .00 .00 0.43 0.041

Total volume 3,861.63 3,648.0 600.0 9,984.0 1,506.46

Frequency 36.64 35.0 10.0 79.0 9.89

Purchasing behavior was determined for each cluster by using frequency, organic
share, and total volume means. When the mean organic share, percentage of organic
milk purchases was carried over to the mean volume of purchases, the total volume of
organic or conventional milk purchased by each cluster can be compared at household

and market level. Table 3 outlines these results for each cluster.

Table 3
K-Means Cluster Analysis: Total Consumption of Organic and Conventional Milk per

Cluster (N=24,979)

IORGAMILK 20RG2MILK 3ORGIMILK 40ORG3MILK

Household Level Purchases (0z)

Organic Milk 103.1 677.6 504.0 56.4

Conventional Milk 1,087.5 8,133.8 17,370.1 3,805.3
Market Level Purchases (0z)

Organic Milk 4,921 8,846 1,429 2,052

Conventional Milk 51,904 106,186 49,233 138,447

Note: Market level purchases are based on percentage of participants within each cluster, 100 market individuals

1ORG4MILK included individuals who bought the highest percentage (8.6%),
organic share, of organic milk and the least amount of total milk volume (1,190 o0z).
Household and market level of volume purchased was not the highest, despite the highest
organic share. 20RG2MILK members had the second highest organic share (7.7%) of

organic milk purchases, and the second highest volume (8,811 0z) of milk purchases.
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20RG2MILK had the highest mean volume of organic milk purchases for household
(678 0z) and market (8,846 0z) level, when compared to the other three clusters.

3ORGIMILK included those that purchase very little organic milk (2.8%), but a
very pronounced volume (12,874 0z) of milk purchases. Even though 30RGIMILK had
the lowest mean organic share of organic milk purchases, the mean household volume of
organic milk purchased (504 oz) far surpassed IORG4MILK (103 oz). Lastly,
40RG3MILK included those with the lowest organic share (1.5%) of organic milk and
the second lowest volume (3,861 0z) of milk purchases. Consistent with simple means
evaluation, 4ORG3MILK had the lowest mean volume of organic purchases (56 0z).
40RG3MILK did have the higher market volume than 30RGIMILK, despite the lower
organic share.

Comparison between household level and market level volume purchased
provided two insights into the milk market. Higher organic milk purchasers were in
IORG4MILK and 20RG2MILK, and these two clusters also had the highest market
share of organic milk purchases. 4ORG3MILK had the highest total market volume
purchased because of the large number of participants in the cluster. If organic share
increases only marginally, the market implications can be dramatic. It was imperative to
the goal of this study, to uncover who was purchasing the most organic milk out of their
total purchases, to first understand the market structure of what was being purchased in
each cluster.

Descriptive statistics provide the distribution of the personal and household
characteristics in each cluster and are displayed in Table 4. Frequencies across clusters

were compared using T-test independent sample means. The majority of the means were
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statistically significant, and the ones that were not significant are noted in the following
discussion. (See Appendix C for full t-test results)
Table 4

Household and Personal Characteristics Frequencies Across Clusters of Milk Consumers

(N=24,979)
Variable 10RGAMILK 20RG2MILK 30ORGIMILK 40ORG3MILK
HOUSEHOLDSIZE
1 member 36.1% 7.3% 2.7% 19.2%
2 members 36.0% 33.9% 21.9% 42.4%
3 members 13.3% 19.4% 15.0% 16.4%
4 members 9.0% 22.6% 24.0% 13.9%
5 or more members 5.6% 16.7% 36.4% 8.1%
CHILDREN
Child(ren) less than 6 5.4% 16.3% 23.9% 9.1%
Child(ren) over 6 only 14.6% 28.9% 41.9% 19.6%
No children under 18 80.0% 54.8% 34.2% 71.3%
INCOME
$0-$19,999 13.5% 8.0% 5.8% 11.7%
$20,000-$39,999 27.9% 27.2% 24.6% 28.2%
$40,000-$59,999 24.2% 26.0% 27.1% 24.6%
$60,000-$99,999 24.9% 27.4% 32.5% 25.5%
$100,000 & over 9.6% 11.4% 10.0% 10.1%
AGE
Less than 35 10.4% 12.3% 11.8% 9.9%
35-39 years 9.0% 12.7% 16.2% 9.3%
40-44 years 11.9% 13.8% 19.6% 11.7%
45-49 years 14.7% 14.9% 15.8% 12.5%
50-54 years 14.5% 12.1% 12.1% 12.6%
55-64 years 23.0% 17.4% 13.3% 23.0%
65 and greater years 16.5% 16.8% 11.0% 21.0%
EDUCATION
High school grad or
less 24.1% 30.5% 31.5% 31.5%
Some college 33.7% 32.5% 33.2% 32.3%
College graduate 29.5% 27.4% 27.4% 26.4%
Post college graduate 12.7% 9.6% 7.9% 9.8%
OCCUPATION
Professional 26.0% 19.8% 19.6% 21.4%
Administrative 25.6% 20.5% 18.6% 21.8%
Service 11.2% 10.6% 13.1% 11.1%

Other 6.3% 5.1% 4.1% 5.4%
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Retired/unemployed 30.9% 43.9% 44.5% 40.2%
HISPANIC

No 92.1% 90.9% 88.6% 92.1%

Yes 7.9% 9.1% 11.4% 7.9%
RACE

White 69.4% 86.7% 84.3% 83.5%

Black 20.1% 4.1% 3.5% 8.8%

Asian 3.7% 2.3% 3.2% 2.2%

Other 6.8% 7.0% 8.9% 5.5%
GENDER

Male 13.3% 5.6% 4.1% 9.2%

Female 86.7% 94.4% 95.9% 90.8%

Household size Household size was significantly different across all four clusters.

1ORG4MILK had the largest number of participants with a smaller household, with
specifically 1 household member. 20RG2MILK was higher for 3,4, and 5 or more
members in the household, with 3 members being the highest among the clusters.
3ORGIMILK had a significant percentage of households with 5 or more members, and
had more households with 4 members than the other clusters. 4ORG3MILK had the
largest percentage of households with 2 members. 1ORG4MILK was smaller
households, 20RG2MILK was usually 4 person households, 30RG1MILK was larger
households, and 4ORG3MILK was usually a 2 member household.

Children Children also had significantly different means across all of the four
clusters. 30RGIMILK was higher than 20RG2MILK for both categories of children
under 18, and 30RG1MILK had the most households for both children less than 6 and
children over 6 only. 4ORG3MILK was mostly concentrated of households with no
children under 18, however it did have more children under 18 than 10RG4MILK.
1ORG4MILK had the highest percentage of no children under 18 and the lowest amount

of households with children under 18.
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Income Income had significantly different means across the four clusters.
3O0RGIMILK and 40RG3MILK had higher income levels. 4ORG3MILK was mostly
concentrated between $60,000 and $99,999. 30RGIMILK was somewhat evenly
distributed over the last three income categories, $40,000 and greater. On the other hand,
1ORG3MILK was higher in the lowest two categories, which are $39,999 and below.
The percentages for 4ORG3MILK revealed that category 2 ($20,000-$39,999) and
category 5 ($100,000 and above) were the higher categories relative to the other clusters.

Age The mean age was significantly different among the four clusters.
IORG3MILK had the highest percentage of respondents 50-54 years, when compared to
the other clusters. On the other hand, 30RG1MILK had the highest number between 35-
49 compared to the other clusters. 20RG2MILK was highest for those under 35 year,
and 4ORG3MILK was highest for those 65 years and older.

Education There was not a significant visual differentiation across clusters for
education. T-test results confirmed that 20RG2MILK and 30RGIMILK (p = 0.27),
20RG2MILK and 4ORG3MILK (p = 0.46), and 30ORGIMILK and 4ORG3MILK (p =
0.44) did not have significantly different means. As such, 20RG2MILK, 30RGIMILK
and 4ORG3MILK were predominantly high school graduate or less. IORG3MILK
frequencies were higher for some college, college graduate, and post college graduate.

Occupation Occupation did not have a significantly different mean between
20RG2MILK and 30RGIMILK (p = 0.73). Retired/unemployed were highest for
20RG2MILK and 30ORGIMILK, compared to the other 3 clusters. Professional and
administrative occupations were the highest for IORG4MILK. 40RG3MILK did not

have the highest percentage for any category, when compared to the other clusters.
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1ORG4MILK and 4ORG3MILK (p = 0.82) and 20RG2MILK and 30RGIMILK
(p = 0.06) did not have significantly different means for Hispanic origin. IORG3MILK
and 4ORG3MILK were slightly higher for non-Hispanic, and 20RG2MILK and
3ORGIMILK were slightly higher for Hispanic origin. Race was significantly different
among clusters, except between 20RG2MILK 40RG3MILK (p = 0.94). 1ORG3MILK
had higher percentages for black and Asian. 30ORGIMILK was the highest for other
races. Whereas, clusters 20RG2MILK and 4ORG3MILK were more concentrated in the
white category. Gender t-tests revealed that all clusters, except for 20RG2MILK and
3O0RGIMILK (p = 0.09), had significantly different means from each other.
1ORG4MILK had the highest percentage of males followed by 4ORG3MILK.
20RG2MILK and 30RGIMILK had the highest percentage of females.

Multinomial Logistic Regression Results

SPSS output for the regression results revealed that many of the independent
variables had a statistically significant effect on cluster membership, and the model
adequately predicts cluster membership. Chan (2005) guided the SPSS output
interpretation in this section. The classification table found that 72.5% of the predicted
cluster membership was correct for lORG4MILK and 49.7% were correct for
40RG3MILK. 20RG2MILK and 30RGIMILK only predicted 3.5% and 0%,
respectively, correctly. 30RGIMILK was the smallest category for the regression, which
could have contributed to the 0% correct prediction.

Parameter estimates showed that most of the independent variables had a
statistically significant effect on cluster membership. Chan (2005) explained that SPSS

output, Exp(B) can be used to explain the likelihood that an individual with a specific
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characteristic would fall into a certain cluster. Table 5 depicts the parameter results for
10RG4MILK, 20RG2MILK, and 30RG1IMILK, with 4ORG3MILK as the reference
cluster. Exp(B) is the odds ratio (Odds) of the given category, calculated by SPSS.
Reciprocals of the Exp(B) were calculated to find the odds for values that had a negative
effect (Chan, 2005). Full results for regression analysis are included in Appendix C.
1ORG4MILK had significant variables in most of the categories when compared
to 4ORG3MILK. Household size was three times more likely to be one and also more
likely to be two members compared to five or more members. Households were 63% less
likely to have children under 6 and 31% less likely to have children over 6 and younger
than 18 only. AGE was almost 50% more likely to be in any of the six categories
younger than 65, than to be 65 or older. Highest education level attained by head of
household was 27% less likely to be a high school graduate or less, compared to post

college graduate. Occupation of the head was about one and quarter times more likely to
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be professional, administrative, service, or other than unemployed/retired. Race was 69%
less likely white, one and three-quarters more likely black, one and a third more likely
Asian than the other races category. The head of the household was 32% less likely male
than female in IORG4MILK.

20RG2MILK had fewer significant variables but results were still notable when
compared to 4ORG3MILK. 20RG2MILK was more likely to have five or more
household members, than less than a five-person household 6.1 times less likely to be a
one-person household. Highest level of education was 31% less likely to be no higher
than a high school degree and 19% less likely to have some college, when compared to
post college graduate. Occupation of the head was less likely professional (41%),
administrative (67%), or service (30%), than to be unemployed/retired. Households were
1.23 times more likely to be Hispanic than non-Hispanic. Race was 2.93 times less likely
to be black, when compared to the other races category.

3O0RGIMILK also had more significant variables when compared with

40RG3MILK. 30RGIMILK members were more likely to have five or more household
members, rather than less than five members. Specifically, households were 25 times less
likely one member, 6.21 times less likely two members, 4.17 times less likely three
members, and 2.56 times less likely four members, when compared to five or more
members. Households were two times more likely to have children under 6 years and 1.78
times more likely children over 6 and under 18 only, when compared no children under
18. Income range $40,000-$59,999 was 1.37 times more likely and $60,000-$99,999 is
1.36 times more likely than $100,000 and over. Head of household being younger than 35

was 52% less likely than 65 years and older. Professional, administrative, and other
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occupations were, 58%, 57%, and 57%, respectively, less likely than retired/unemployed.
Individuals were also 4.5 times less likely to be black than other races and 1.7 times more
likely to be male than female.
Summary
Cluster analysis and regression results were used to characterize for patterns of
fluid milk purchases. Crosstabs analysis illuminated who was in each cluster, and case
summaries depicted what buying behavior was representative of each cluster
membership. T-tests among cluster variables found significant differences for the
majority of the means. Regression took analysis a step further, testing the significance of
specific variables in predicting cluster membership while holding other variables

constant.
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CHAPTER V DISCUSSION

Cluster analysis and regression results were compared within and among the
clusters. The majority of the results from the two analyses were consistent. Between the
t-tests and regression significant variables, conclusions can be made as to who makes up
most of the individuals in each cluster.

1ORG4MILK members were smaller households, usually only one or two
members. This was consistent with Bernard and Mathios’ results (2005). They found
that smaller households purchased more organic milk. There was less of a presence of
children younger than 18. Dhar and Foltz (2003) also found that smaller households
without children purchase more organic milk. Cluster analysis revealed a concentration
of IORG4MILK members in lower income brackets when compared to the other clusters,
however regression results did not show this to be a statistically significant difference.
Dhar and Foltz (2003) suggested that organic milk’s low expenditure elasticity indicated
that higher organic milk purchases are not associated with a higher income.

Head of household characteristics results for |ORG4MILK identified the
characteristics of heads of households who purchased the most organic milk. These
individuals were found to be younger than 65 years, most likely less than 35 years, and
female. Onyango, Hallman, and Bellows (2006) found females younger than 32 with at
least a college degree were most likely to purchase organic milk. 10RG4MILK
household heads had more education, and were less likely be a high school grad or less.
Occupation was more likely to be employed, professional, administrative, service, or

other, versus being unemployed/retired.
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Household race and ethnicity results were compared to other clusters’
frequencies. Regression results did not show statistically significant results for Hispanic
origin, likely because IORG4MILK and 4ORG3MILK had the same frequencies for
Hispanic origin, and the latter was the reference cluster. Thus, both clusters had the same
percentage of participants Hispanic origin. When Hispanic origin was compared to the
20RG2MILK and 30ORGIMILK, fewer individuals with Hispanic origin were in
1ORG4MILK. Race results indicated that households in IORG4MILK were more likely
to be black or Asian and less likely to be white or other, when compared to
40RG3MILK.

Consumption results revealed that households within 10RG4MILK purchased the
least amount of total milk but purchased the highest percentage of organic milk out of
total milk purchases. This cluster also had the highest number of participants. Though
they purchased the least amount of milk per household, the total organic market volume
was still higher than 30RG1MILK and 4ORG3MILK clusters, when using mean values.

The 20RG2MILK socio-demographic analysis showed unique characteristics for
its members. Households were more likely to be of Hispanic origin. Race was less likely
to be black, and cluster descriptive statistics showed they were more likely to be white
and other. Households had 5 or more members. Only t-tests’ statistical significance
across means indicated that children under 18 and a higher income are more common in
20RG2MILK. Wang and Sun (2003) found that those who purchased more organic milk
had a higher income. Furthermore, Fotopoulos and Krystallis (2002) found the ‘aware’

buyers cluster included those of a higher income bracket and with more education.
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20RG2MILK head of household characteristic results were found statistically
significant. The highest level of education was concentrated in college grad and post
college grad. Magnusson, Arvola, Hursti, Aberg, & Sjoden (2001) found that those with
a college degree purchased more organic foods than those with no college degree and
women had a more positive attitude toward organic foods. Only cluster t-tests showed
that females are more likely to be a member of this cluster; regression results did not have
a statistical significance for gender. Younger head of households were more common in
this cluster, when compared using cluster descriptive statistics. They were also more
likely to be unemployed/retired than to have professional, administrative, or service
occupation.

Given employment status and higher income, it can be suggested that these were
married females that work in the home. Fotopoulos and Krystallis (2002) found one
cluster of organic purchasers was “highly exploratory, married, older females.”
Similarly, McEachern and McClean (2002) found a cluster of ‘committed’ organic milk
purchasers, which consisted of females, 31-60 years of age, and in a higher socio-
economic category.

20RG2MILK household purchases were ranked the second highest for
percentage of organic milk purchased and for total milk volume compared to the other
three clusters. However, the mean total market volume of organic milk purchased for this
cluster was the highest. This is due to the fact that total volume of milk purchased was
higher than that of IORG4MILK, even though there were fewer participants in this

cluster.
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3ORGIMILK was by far the smallest cluster and it had similar characteristics to
those in 20RG2MILK. Households were larger in size, mostly 5 or more members.
Thus, they were more likely to have children under 18 and more children under 6 years of
age. Income results indicated a higher income up to $99,999, compared to $100,000 and
above.

Fewer personal characteristics of the head of household were statistically
significant for 30RG1MILK, than for the first two clusters. There were no statistically
significant results from the regression, however cluster t-tests indicated that head of
household was predominantly 49 years and younger. 30RGIMILK could be
synonymous with McEachern and McClean’s (2002) ‘conceivables,” who sometimes buy
organic milk and were between 31-50 years of age and in a middle socio-economic
group.

Regression results failed to reveal any statistical significance for education but did
show significant differences among occupations and race and ethnicity for 30RG1MILK.
Cluster t-tests found 30RG1MILK education to differentiate only with IORG4MILK.
These means were more concentrated in the lower educated categories, some college or
less. Fotopoulos and Krystallis (2002) found that ‘unaware’ consumers were at a lower
education level, compared to ‘aware’ buyers and ‘aware non-buyers.” Consistent with
20RG2MILK, occupation within 30RGIMILK is less likely professional,
administrative, and other, compared to unemployed/retired. Hispanic origin is
significantly more likely in this cluster, and black is less likely than the other race

categories.
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3ORGIMILK was the only cluster that had statistically significant results that
were contradictory. Regression results indicated that the head of household was more
likely to be male. Descriptive statistics of the clusters, however, showed that the
frequency of males is the lowest in this cluster. The small number of participants in this
cluster and as male head of household could be the cause of these conflicting results.

3ORGIMILK had the highest total volume of purchases and the third lowest
percentage of organic purchases. Each household in this cluster contributed the highest
total volume, however market share was less impressive because of the small number of
individuals within this cluster.

Personal and household characteristics for 4ORG3MILK were studied by using
the regression results from the other three clusters, since 4ORG3MILK was the reference,
and cluster t-tests collectively. Overall, this cluster did not have a specific type of
household or head of household. Household size was smaller than five or more members,
likely two or three members. The presence of children under 18 was more likely for this
cluster than for IORG4MILK but less likely than in 30ORGIMILK. Children under 18
were probably over 6 years of age only. Cluster means indicate that income was either
$100,000 or greater or was $40,000 or less. Fotopoulos and Krystallis’ (2002) ‘aware
non-buyers’ cluster consisted of those with a lower education and income level.
Individuals within 4ORG3MILK who fall into the $40,000 or less income bracket could
be similar to those in Fotopoulos and Krystallis’ ‘aware non-buyers’ cluster.

There were no statistically significant head of household characteristics’ effects
within 4ORG3MILK. The mean age was older than most of the other clusters, the

frequency for 65 years and older was highest for 4ORG3MILK. Means and t-tests were
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not statistically significant for education between 4ORG3MILK and 20RG2MILK or
3ORGIMILK. Likewise, occupation frequencies were not statistically significant in any
of the five categories, when compared to the other clusters. Hispanic origin was lower, as
in IORG4MILK. Race was not stronger in any one category, compared to the other three
categories. Male was more likely in this cluster than 1ORG4MILK.

Those in 4ORG3MILK bought the least amount of organic milk and almost the
least volume of milk. However, because of the large number of participants in this
cluster, total market volume contribution of conventional milk was the highest from this
cluster. Ifthe diverse households within this cluster marginally increased their organic
milk purchases, market implications would be the greater than if 20RG2MILK and
3ORGIMILK increased their purchases.

Summary

Those that purchased the most organic milk were either in smaller lower income
households or larger higher income households. Larger households with less income
purchased less organic milk, but the highest volume of total milk. The cluster with the
least amount of organic milk purchases were mixed for most characteristics, indicating
that there is not a specific person who does not purchase organic milk. The cluster that
purchased the most had the most participants, and the cluster that purchased the least was
the second largest. This study was an effective use of Ajzen and Fishbein’s (1980)
Theory of Reasoned Action to better understand organic and conventional milk
consumers. The external factors were tied with literature, which then lead to final milk

purchasing behavior.
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CHAPTER VI SUMMARY
Purpose of the Study

The purpose of this study was to examine how personal and household
characteristics differ across organic milk buying behavior. A.C. Nielsen Homescan data
from 2002-2004 were used to determine groups of individuals based on annual milk
purchases by total volume purchases, percentage of organic purchases, and frequency of
purchases. Household size, income, presence of children, race, and Hispanic-origin and
head of household age, occupation, education, and gender were used to determine who is
in each group and the effect that these factors have on purchasing group membership.

Research Design

A.C. Neilsen Home Scan data were recoded and aggregated to find total annual
purchase information for analyses. Descriptive statistics of the final sample of 24,979
observations of annual household purchase data revealed who was included and what
they purchased. K-means cluster analysis was used to group households’ observations
based on their annual fluid milk buying behavior. Descriptive statistics and independent
sample means t-tests were used to differentiate socio-demographic and purchase variables
across the clusters. Multinomial logistic regression analysis, with cluster membership as
the dependent variable, was used to examine the effects that the household and head of
household characteristics had on cluster membership. Analyses were used to examine
who was in each cluster and what the purchasing patterns were across the clusters.

Summary of the Findings
Four clusters were found from the cluster analysis, and socio-demographic

characteristic patterns were determined based on regression and mean t-test’s
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significance. The first cluster, lIORG4MILK was the largest cluster, which had the
highest percentage of organic milk purchases and the least total volume of milk
purchases. Those most likely to be in this cluster were female heads of households,
living alone or with one other person, without children under 18 years, with more
education, usually around 35 years, with a lower household income, employed, non-
Hispanic, and Asian or white.

The second cluster, 20RG2MILK, was the third smallest cluster with the second
highest percentage of organic milk purchases and total volume of purchases. Households
more likely to be in this cluster consisted of five or more members, had a higher income,
were higher educated, had children under 18, and had a head of household who was
younger, unemployed/retired, of Hispanic-origin, white or other race, and was possibly
female.

Cluster three, 30RG1MILK, was the smallest cluster but had the highest total
volume of milk purchases and was the third ranked cluster for organic milk percentage of
purchases. Households in this cluster were more likely to have 5 members or more, have
children under 18, have a higher income (under $100,000), be white, and be of Hispanic
origin. The head of household was likely younger than 49 years, with less education, and
unemployed/retired.

Finally the fourth cluster, 4ORG3MILK, had the lowest percentage of organic
milk and was almost the lowest, third, in volume of milk purchases. This cluster was the
second largest cluster, behind 10RG4MILK. Household and personal characteristics for
this cluster were not clear. Overall, households were smaller, sometimes with children

(usually between 6-18 years), with an income either less than $40,000 or more than
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$100,000. The head of household could be any age, with any education, occupation, and
race, and of Hispanic origin and was maybe male.
Conclusions

Given the socio-demographic characteristics of the household and head of
household, cluster members were identified. 1ORG4MILK members, who purchased the
most organic milk, were single females or couples who were probably in the beginning of
their careers, hence the lower income and higher education. The second cluster that
purchased the most organic milk, out of total purchases, was 20RG2MILK. These
individuals were likely younger educated stay at home married mothers with large
families, with mostly children over 6 years only.

Those who purchased less organic milk fell into the last 2 clusters, 30RG1MILK
and 4ORG3MILK. The small 30RGIMILK cluster included less educated housewives
with large households with children under 6 years or age, who were more likely to be of
Hispanic origin than other clusters. Cluster 4ORG3MILK appeared to be a mixture of
individuals who purchased little milk in general, and even less organic milk. Households
were smaller and were on either end of the income range.

Consistent with previous research, those who purchased the most organic milk
were both smaller households with a lower income and larger households with a higher
income. It can be suggested that those with more education and a smaller household may
be more inclined to purchase organic milk because of awareness and potential less price
sensitivity because of the absence of dependents. Larger households with children and
higher incomes may purchase more organic milk because of perceived health concerns of

conventional milk and the potentially lower price sensitivity, with the higher income.
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Those that purchased less organic milk fell into the latter two clusters,
3O0RGIMILK and 4ORG3MILK. Though 40ORG3MILK did not have a specific
household or head of household, 30RGIMILK did. Less education could suggest lower
awareness. Though income was higher, household size and presence of children under 6
was also higher. The prominent total volume of purchases for this cluster, which far
surpasses other clusters, could increase price sensitivity, thus decreasing organic milk
purchases.

The consistencies between literature and this research depict a more clear
understanding of milk consumers. Ajzen and Fishbein’s Theory of Reasoned Action
(1980) was used to better outline the flow from external variables to end behavior.
Though the direct constructs were not measured in this study, the model was still used to
better understand behavior.

Implications
Researchers

Researchers can use this study to guide future studies of consumer milk
purchasing behavior. The differentiation among the participants’ consumption and
characteristics indicates there are strong patterns across consumers. Further analyses can
expand on these results by augmenting or decreasing the data and variables.

Educators

Consumer educators can use the results from this study to target certain audiences
for educational programs. Though the members of the last cluster, smallest amount of
organic milk purchases, were not as significantly unique as the other three, they did have

smaller households. Individuals that have a smaller household can be targeted for
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education regarding organic milk or foods because they are likely to be able to afford the
increased price. The effect of the independent variables can also help guide programs.
For example, since the presence of children influences organic milk purchases, educators
can tailor programs to households with children only. Conversely, they can design
education for those without children. The results can also help educators consider who
will respond, even when all groups are recruited.
Marketers

Marketers can use this study to help target individual groups of consumers that
may or may not purchase organic milk. Larger families purchased the most milk, and if
marketers wanted to improve organic sales within these groups, they could target families
in their campaigns. Differentiation across clusters can help marketers find the niche
groups that are purchasing the least percentage of organic milk.

Recommendations

Researchers

Future research using the compiled final dataset would reduce limitations of this
study and further examine behavior of the households. First, the limitation of using the
head of household characteristics without the unknown major food shopped can results in
gender bias results. Doing the same analysis as this study but eliminating any households
without a female head would decrease the risk of this gender bias among the clusters.
Another suggestion is to only use household level data, which could provide results not
skewed by the unknown major food shopper characteristics.

Another limitation is that the dataset does not include natural food stores’

information. Because these data do not include this purchase information, another dataset
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would have to be attained. The same analyses could be performed, but with the inclusion
of natural food store purchases, cluster membership and regression effects may be
different.

Additional analysis using the same final sample can provide more insight into
organic and milk purchases relationships with personal and household characteristics.
Two additional cluster analyses could be performed. First, using only the percentage of
organic purchases and second, using only the total volume, could show differentiation of
the two determinants independent of one another. By comparing the personal and
household characteristics among the clusters and between the two analyses can provide a
different understanding of household purchases’ distribution.

Constructs from the Theory of Reasoned Action could be measured by adding a
qualitative portion to the study. Interviews or focus groups can be used to estimate
consumer attitudes and subjective norms towards organic milk. Results could complete
the use of this model for milk purchases.

Educators

Educators should use these results to guide public and private education regarding
organic milk. Educational classes about what organic means should be tailored for any
level of consumer. Other topics could be included. For example, integrating financial
education into classes would be useful for families with large families and young
children, so they are aware of ways to meet the increased cost of organic milk. By
evaluating these results, educators can better understand their audience and their needs.

Marketers



Organic Milk 57

Campaigns can be designed to initiate or increase organic milk purchases.
Marketers should utilize these results to appeal to smaller households with a higher
education and larger households with older children to increase consumption. Likewise,
all groups of consumers need to be targeted to initiate purchasing organic milk.

Summary

This study was designed to examine consumer organic and milk purchases by
differentiating buying behavior through cluster analysis and measuring the effects of
socio-demographic characteristics using regression analysis. Statistically significant
differences were found among most of the socio-demographic variables across the four
determined clusters. Those that purchased that most organic milk were smaller
households with a lower income or larger households with a higher income, and both
groups had more education. Recommendations for researchers, educators, and marketers
included collection of additional data, further statistical analysis and tailoring educational

programs and marketing campaigns to those in the specific clusters.
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APPENDIX A
Data Coding

Since the USDA organic seal did not appear in the data until 2002, only data from
2002-2004 were analyzed, although 1998-2004 was available for analysis. Recoding was
performed prior to analysis. Variables were split into two categories, consumption and
personal or household characteristics. Table 6 outlines each variable used in the
analyses. The first column clarifies the original label from the AC Nielsen dataset, the
recoded label, and if the variable is treated as continuous or categorical. Column two
includes the original coding within the dataset, and column three depicts any recoding of
the variables. The computation of variables that were derived from existing variables is
also included in column three. Column four includes the variables that were converted
into dummy variables. In those cases, “1” represents the category selected, and “0” is all
others.

Recoding and computation were performed in either SAS or SPSS statistical
software. In order to only represent each household once in the final data, female
personal characteristics were used unless there was no female head of household, in
which case the male head of household characteristics were used. About 10.5% of the
final sample has the male as the representative of the household. Each year was recoded
individually before being aggregated and merged with the other years to compile the final
sample.

Consumption variables, organic, frequency, organic share, and total volume, were
recoded and computed in SAS and SPSS. The following coding and computation was

performed in SAS unless noted otherwise:
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* Organic was recoded to a dummy variable, (1=yes; 0=no), indicating yes
for the presence of the organic seal, and no for conventional.

* Frequency was computed by first creating a purchase variable that was
equal to one for each case that milk was purchased.

* Purchase was then summed for each change in household ID for each
year, HHIDYR, creating the frequency variable.

*  Organic was summed for each change in HHIDYR creating the organic
purchase variable. This variable indicates the number of times milk was
purchased during the year.

* Organic share was computed by dividing the organic purchase by the
frequency. This variable indicates the percentage of times organic milk
was purchased out of total number of milk purchases by the household.

¢ Product size number was transformed into ounces, from MLoz, and
multiplied times quantity to create the volume for each case in SPSS.

* Total volume was then computed in SAS by summing the volume for each
HHLDYR.

Household and personal characteristics were recoded individually in SPSS.

* Household ID was recoded by adding .02, .03, or .04 for 2002, 2003, or
2004 respectively, creating HHIDYR.

* Household size was condensed to 5 categories, capping the household size
at 5 or more members, creating HHLDSIZE.

* The presence of children was recoded, CHILDREN, to create three

mutually exclusive categories reflecting the presence of any children
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younger than 6 years old (1), children over 6 years only (2), and no
children under 18 (3).

* Household income was recoded, INCOME, to condense the categories and
to create more consistent category breaks. The recoded variable resulted
in five categories, 2 = $20,000-$39,999, 3 = $40,000-$59,999, 4 =
$60,000-$99,999, and 5 = $100,000 & over.

All personal characteristics were recoded in SPSS. Personal characteristics were

based on the gender of the representative head of the household.

GENDER was created based on the absence of a female head occupation. When
female head occupation is 0, GENDER was coded 0, and all other values were
coded 1. The AGE, OCCUPATION, and EDUCATION variables with 0 values
were recoded for the respective male head of household value.

AGE was recoded to condense categories with a small number of participants.
Categories 1-3, which included less than 35 years, were condensed into one
category of respondents aged less than 35 years.

EDUCATION was created by merging grade school, less than high school degree,
and high school degree.

The OCCUPATION variable was created by condensing the number of categories
from 12 to 7.

Hispanic origin and race were determined on a household basis. Hispanic origin
was recoded yes (1) and no (0).

Race was not recoded for analyses.
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After all initial variable recoding was complete the dataset was transformed to
compile the final sample used for analysis. First, each year was aggregated using
HHIDYR as the break variable. The mean was calculated for the included variables,
those represented only in Table 2. Second, the cases for the three years were merged to

complete the final sample of 24,979 annual household milk purchases.
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