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ABSTRACT

This research project gathers input from Mid-Atlantic consumers about their fresh apple
purchases. The main research questions addressed during the course of this project were: How do
consumers in the Mid-Atlantic feel about the health and safety of the apples they consume? How
might their future apple consumption change? What are consumers’ attitudes toward “Certified
Organic”, Integrated Pest Management (IPM), Genetically Modified Organisms (GMO), and
how much are they willing to pay for these products if they perceive they have added value?
From what types of markets do consumer purchase apples, and how can retailers market their
apples to attract customers? A 15-minute Internet survey was developed to collect information
from apple consumers who resided in Delaware, Maryland, New Jersey, New York,
Pennsylvania, Virginia, West Virginia, or Washington, D.C. Survey data were analyzed with
SPSS (Versions 24; SPSS, Chicago, IL), and statistical analyses were used to assess differences
in responses relating to general health and safety of apples, organic labels, IPM, GMO, and how
consumers choose where they purchase the fruit. The outcomes of this project are intended to
help industry stakeholders better understand consumer needs and develop appropriate marketing
strategies.
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Chapter 1
Introduction
In the past decade, several new labels, positioned to attract consumer attention and
promote sales, have been appearing on fruit and vegetables and other food products in grocery
stores around the country. Many of these product labels have been developed in a response to
growing concerns about food safety and the environmental sustainability of food production.
Certified Organic, Genetically Modified Organism Free (GMO free), and Locally Grown are all
sectors of the food system that have gained consumer acceptance and market share at an
increasing rate over the past several years. This consumer response is seen across all food
sectors, and the apple industry has not been an exception.
Market research is an important tool that can help assist growers in making business
decisions. Market research helps industry members “identify potential new customers, learn
more about existing customers, test new markets, and identify performance, pricing or promotion
opportunities” (Government of Western Australia, No Date). The purpose of this research project
is to gather input from Mid-Atlantic consumers about their fresh apple purchases. The main
research questions addressed during the course of this project were: How do consumers in the
Mid-Atlantic feel about the health and safety of the apples they consume? How could future
purchases trend upward? What are consumers’ preferences toward “Certified Organic”,
Integrated Pest Management, genetically modified organisms, and how much are they willing to
pay for these products when it adds value? How can retailers market their apples to attract
customers, and what types of markets are consumers attracted to? The outcomes of this project
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are intended to help growers, retailers, intermediaries, and other industry members better
understand consumer needs.
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Chapter 2
Review of Literature
Apples are the second-highest consumed fruit across the US, directly behind oranges.
Apple products can take many forms, but fresh market and fruit juice dominate over canned,
frozen, and dry (Economic Research Service, 2012, table 15). In 2014, Americans consumed
11.6 pounds of fresh apples per person and about 16 pounds of apple products per person
(Economic Research Service, 2016), a decrease from 15.4 pounds per capita of fresh apples and
32.2 pounds per capita of processed apples in 2011 (Economic Research Service, 2012, table 15).
The 2014 data did take a loss-adjustment into account, though (Economic Research Service,
2016). According to a Fortune study, the apple industry was the second most profitable fruit
industry in the US in 2013 (Zillman, 2014), and Pennsylvania comes in close to the top as the
fourth most productive apple growing state in the country, calculating to about a 75 milliondollar market in Pennsylvania in 2010 (Economic Research Service, 2012, table 4).
As organic, local, and GMO-free markets gain consumer support, the apple industry has
seen an effect on consumers’ purchasing behavior. There have been several studies conducted on
consumer acceptance of genetically modified organisms in fruit products, how consumers view
organic versus conventional agriculture when making fruit purchases, and what impact a
“Locally Grown” label has on purchasing behavior. In a study conducted on consumers’
common purchasing practices, 1,892 Internet users that had eaten fruit in the past month (aged
18+), were asked, “With which of the following statements about fruit do you agree? Please
select ALL that apply.” Thirty-nine percent of respondents stated that they purchase locally
grown fruit as often as possible, 23% stated that they purchase organic fruit as often as possible,
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and 19% stated that they were concerned about genetically modified organisms in the fruit they
buy (Mintel, July 2016).
The term “Genetically Modified Organism” has become an increasingly debated subject
with consumers over the past decade. Between the years 2012 and 2013, consumer awareness for
the term increased by 12 points to 54%, with the highest level of awareness among the
Millennial generation (Mintel, July 2016). Non-GMO food labels have also become increasingly
popular movements that were led by Millennials and Generation X at over 60% (Schweizer,
2015). In a 2016 Pew Research Center poll, 39% of Americans said that they believed that
genetically modified foods were worse for their health than non-GMO foods, and according to
the Non-GMO Project, nearly 90% of Americans want food products containing genetically
modified ingredients to be labeled (Dewey, 2017). From 2013 to 2015, Jayson Lusk, an
Agricultural Economist at Oklahoma State University, conducted monthly surveys to learn about
GMO acceptance. Part of his research looked into why people are so against GMO foods, and he
found that it is likely because most people do not have a solid understanding of them. He is
quoted in The Washington Post saying, “We actually tested [this concept] with a label on apples
that said “this apple is ripened using ethylene,” which is a very commonly used and safe process.
But people were as averse to those apples as they were to GMOs, simply because they didn’t
know what ethylene was.” (Ferdman, 2015).
It has been found that when compared to other ingredients, though, GMOs are avoided
less often. In a separate study conducted in 2016, the following question was asked, “When
looking to buy food and beverages you consider ‘healthy’ for yourself or members of your
household, which of the following do you avoid?” High fructose corn syrup, sugar, trans fat,
saturated fat, artificial sweeteners, and GMO ingredients were all listed as response categories
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that the survey participants could select. Of all the items listed, GMO ingredients had the lowest
avoidance rate (Mintel, September 2016). In the GMO category, consumers that had a household
income of less than $50,000 avoided these products 33% of the time. Respondents that made
$50,000 to $74,999 avoided them 32% of the time, and those that made over $75,000 annually
avoided GMOs 26% of the time. In comparison, high fructose corn syrup, the product most
highly avoided, had a 52%, 53%, and 48% avoidance rate in the same income ranges,
respectively (Mintel, September 2016).
The first genetically modified apple, the Arctic Apple™, has been approved by the
regulatory agents in the United States, and will go on sale in the US as soon as February 1, 2017.
Advocates of the apple are hopeful that it will change rhetoric surrounding genetically modified
foods, as it will be the first GMO food that provides a benefit to consumers (Dewey, 2017). It is
an apple that does not turn brown after it has been sliced, allowing it to be cut in pieces and
stored for a reasonable amount of time. More than 130,000 people signed a petition opposing the
deregulation of the Arctic Apple™ that would allow it on the market (Dewey, 2017).
Organic sales have also seen a lot of growth in the past decade. In 2006, the organic
market sales were less than 20 billion, but with steady growth reached over 40 billion in sales in
2015 (Organic Trade Association, 2016). Age demographics have been used to segment
consumers’ likelihood of buying organic products. Of these four groups: Swing Generation/
World War II (age 69+), Baby Boomers (aged 50-68), Generation X (aged 38-49), and
Millennials (aged 18-36), Millennials are the most likely to purchase organic products (Mintel,
March 2015). That may be because according to research, 36% of Millennials like others to see
that they buy organic products, compared to 20% in Generation X, 9% in the Baby Boomers, and
4% in the Swing Generation (Mintel, March 2015). Interestingly enough, though, 50% of both
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Millennials and Baby Boomer agree that labeling something as organic is just an excuse to
charge more, and 43% of Millennials agree that ‘Organic’ is a marketing term with no real value
or definition. In comparison, only 37% of Generation X, 33% of Baby Boomers, and 32% of the
Swing Generation believe that the ‘Organic’ label has no real value or definition (Mintel, March
2015).
In one research study from 2009, the question was asked as to why people purchase ecolabeled products. No evidence was found that supported the idea that people pay a premium for
the eco-labeled produce because they think that it has taste or safety benefits. It was concluded
that willingness to pay for these items was a result of either wishing to contribute to a public
good or an having ulterior motive besides food taste or safety (Bougherara et al., 2009).
In a study conducted in 2009 on consumers in the Mid-Atlantic region of the United
States, survey results suggest that consumers prefer locally grown and certified organic produce
over produce that is not locally grown or certified organic, but there is a stronger preference for
locally grown produce than certified organic (Chamberlain et. al., 2013). Certain demographics
were likelier to have a relative preference for locally produced over certified organic, specifically
participants over 37 years of age, white, without children in the household, females, and those
with an annual income level of $25,000 and greater (Chamberlain et. al., 2013). Those
participants who had a relative preference for certified organic included participants under the
age of 37, African Americans, Asian Americans, Hispanic Americans, those with children living
in the household, females, and those with household income levels over $25,000. These two
groups were analyzed independently, which is why there is some overlap (Chamberlain et. al.,
2013). In a separate survey commissioned by Whole Foods Market in 2012, 47% of adults that
were polled stated that they would be willing to pay more for fruits and vegetables that were
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grown near their homes (Satran, 2012). The president and COO of Whole Foods is quoted in a
Huffington Post article stating, “Ten or 15 years ago, the organic label was more important to our
customers…But we started to feel, over the last five to seven years, that our customers were
more interested in buying produce that’s local.” (Satran, 2012).
The apple industry will continue to be affected by consumer perceptions as new labels
and eco-friendly markets are developed. It is pertinent that the industry stay informed about
current consumer attitudes toward produce in order for growers to be able to respond quickly and
appropriately. It has been an upward trend when it comes to consumer interest in farming
practices, and that should be expected to continue.

8

Chapter 3
Survey Methodology
A 15-minute Internet survey was implemented (4 November to 11 November 2016) to
collect information from Mid-Atlantic apple consumers. The Office of Research Protections at
The Pennsylvania State University approved the survey, and the survey link was distributed via
the Young Grower Alliance mailing listserv in order to encourage growers to share the link on
their fruit market or stand’s Facebook page. Both YGA members’ personal and business
Facebook pages were used to distribute link to the survey and to encourage a wide range of
participation. The survey was developed and housed on SurveyMonkey.com (Palo Alto, CA).
Participants were screened to ensure that they were not members of the tree fruit industry or
trade, were at least 18 years of age, and were residents of Delaware, Maryland, New Jersey, New
York, Pennsylvania, Virginia, West Virginia, or Washington, D.C. Participants were also
screened to be sure that they both ate and purchased apples during an average year and were
responsible for purchasing at least half of the household groceries.
The survey was pretested on a subset (n = 5) of the target consumer audience, and 303
participants opened and attempted the survey with 148 qualifying for and completing it. All
participants who accessed the survey read an electronic consent statement prior to their
participation. Twenty $5 Amazon gift cards were used as an incentive to encourage participation,
and gift card winners were randomly chosen after the survey was closed.
Survey data were analyzed with SPSS (Versions 24; SPSS, Chicago, IL) using the
Pearson’s Chi Square Phi test and ANOVA followed by Games-Howell tests for categorical and
interval questions and the Kruskal-Wallis and Mann-Whitney tests for Likert-Scale questions.
Responses were segmented by demographic groups (e.g. gender, generation) and differences
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were assessed based on participant responses to questions relating to general health and safety of
apples, organic labels, Integrated Pest Management, Genetically Modified Organisms, and how
consumers choose where they purchase the fruit.
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Chapter 4
Participant Overview
The following tables provide the general demographics of the entire group of
participants. As one can see from Table 1 on page 11, most participants were female, employed
by someone else, and had some form of post-high school education. Rural residing participants
made up the majority of the respondent group. Table 2 on page 12 displays the frequencies of
general apple purchasing behavior across the entire respondent group. Most participants ate fresh
apples at least once a week and purchased apples once a week to a few times a month. Most
respondents shopped at local independent grocers and purchased 5-10 apples during an average
shopping trip.
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Table 1 Survey participant demographic characteristics
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Table 2 General apple purchasing behavior of all respondents
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Chapter 5
Results

Apple Health and Safety
A third (32.3%) of respondents stated that they had concerns about the safety or
healthiness of the apples they and/ or other household members ate. When listing their concerns
in a textbox, most participants stated that they were concerned about the amount of chemical
residue that is left on the apple at the time of consumption. Pesticide usage was the most widely
stated concern with many participants, also adding they had concerns about apples being
genetically modified.
Participants answered questions about where they obtain information on the apple
industry. Respondents were able to select several different options when asked “What media
sources have you looked at when searching for information about the apple industry?” Forty-five
percent of all respondents stated that they look for information on a grower or farm website,
23.6% stated that they look at University and Extension Services, 23.6% stated that the look at
cooking magazines, 23.0% stated that they look at health magazines, and 22.3% stated that they
look at Facebook. Forty-two percent of respondents stated that information found on these media
forums influenced their purchases. When asked to state how this information affects their
purchases, most respondents wrote that they try to buy organic, local, and GMO-free apples.
Participants were also asked if they had ever visited an apple farm, in which 87.2% stated that
they had, and 34.5% of respondents responded that they had spoken with a farm market manager
or employee about questions he or she had regarding farming methods and practices.

14

Preferences for Organic Produce
Participants were asked how often they purchase apples labeled “certified organic”.
Slightly less than half (48.6%) of all respondents never purchased organic apples, and about a
quarter stated that they only purchased organic a few times a year. In statements made by
respondents that they never purchase organic apples, there was statistical significance between
urban/suburban participants compared to those who resided in rural areas. Thirty-eight percent of
participants who resided in urban/ suburban areas stated that they never purchase organic apples,
compared to 58.4% of rural residing participants who stated the same. Table 3, attached on page
15, displays the responses to this question.
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Table 3 Percentage of participants who bought certified organic apples based on frequency (e.g., daily to a few times a week, about
once a week) segmented by select demographics (e.g., location or residence, age)
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Results from participants who bought organic apples anywhere from daily to a few times
a year were directed to a group of five questions that asked them if they agreed or disagreed with
each statement pertaining to organic produce. Table 4 below displays their responses. While the
great majority of respondents believed that organic apples are safer to eat and better for the
environment, less than a quarter believed that organic apples are more nutritious. Even fewer
believed that these apples have superior taste or storage qualities. The percentages in the table
represent those who agreed with each statement.

Table 4 Percentage of participants who stated that they agreed with certain
beliefs about “certified organic” produce
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Integrated Pest Management and Disease Resistant Varieties
Participants were asked to indicate how strongly they disagreed or agreed with the
following statement: “I am more willing to purchase apple varieties that I have not tasted before
if I am informed that fewer pesticides have been applied compared to apple varieties that I
commonly purchase.” Forty-eight point seven percent of participants responded that they agreed
or strongly agreed with the statement. Table 5 below displays the responses.

Table 5 Percentage of participants who strongly disagreed to strongly agreed with the
statement, “I am more willing to purchase apple varieties that I have not tasted before if
I am informed that fewer pesticides have been applied compared to apple varieties that I
commonly purchase.”

Participants were provided with the following:
“Integrated Pest Management (IPM) is a practice that is designed for long-term
prevention of pests and their damage by managing the agro-ecosystem as a whole. It uses a
combination of biological (i.e. predatory insects), cultural (i.e. planting pest-resistant varieties),

18

mechanical (i.e. insect traps), and chemical (i.e. pesticides) controls to reduce pest pressure. This
program is a merging of many different control principles that enable growers to reduce pesticide
usage while effectively controlling pests and protecting the environment.”
Following this statement, participants were given belief statements and were asked to
indicate how strongly they disagreed or agreed with these beliefs. Table 6 below displays the
response frequencies for all participants. Most agreed (65.5%, combined responses for strongly
agree and agree) that IPM-certified apples were safer to eat than non-IPM certified apples, but
most did not think IPM-certified apples would be safer to eat than certified organic (75%,
combination of strongly disagree, agree, and neutral).
Table 7 on page 20 displays results on willingness to pay for IPM-certified apples. As
seen in the table, there was a statistically significant difference between urban/suburban residents
and rural residents in their willingness to pay 10% more for IPM-certified apples. A majority
(8.18%) of urban/suburban residents were willing to pay 10% more while only 66.7% of rural
residents were willing to pay the same. There was also a difference between men and women
who were willing to pay 15% more for IPM-certified produce, with more women willing to pay
15% more than men.
Table 6 Percentage of participants who believed that IPM-certified apples are safer to eat than
non-IPM certified and/ or organic apples
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Table 7 Willingness to pay for IPM-certified apples (compared to non-IPM certified apples)

Table 8 Willingness to pay for disease resistant apples (compared to non-disease resistant apples)
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After answering questions about their perception of Integrated Pest Management in apple
production, participants were provided with this statement on disease resistance:
“There are many apple varieties that have been bred traditionally (non-GMO, no gene
editing) to be more disease resistant. In general, disease-resistant varieties require less sprays
throughout the growing season because they are more tolerant of bacterial and/ or fungal
pathogens.”
After reading this statement, respondents were asked questions on their willingness to
pay for these apples. Their responses are displayed in Table 8 on page 20. Note that more urban
residents were likely to pay the 10% price increase, and fewer of those ages 18 to 25 years were
likely to pay the premium than participants that were 26 to 35 years of age. No differences were
detected between groups when asked about their willingness to pay a 15% price premium.

Genetically Modified Organisms
Table 9 on the following page (pg.22) displays survey participants’ responses to three
separate questions on GMOs. Participants were asked, “Are you familiar with the term
"Genetically Modified Organism" (GMO)?” with 93.9% of all respondents indicating that they
were familiar with the term. When asked, “Do you consciously purchase products containing
genetically modified organisms (GMO)?,” it was found that 19.3% of all respondents
consciously purchased products containing GMO ingredients. Pertaining to the question “Do
you consciously try to purchase food products that contain no genetically modified organism
(GMO) ingredients?,” 40.8% of participants responded “yes.”
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Table 9 Responses to questions about Genetically Modified Organisms (GMOs)
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Differences were detected when results were analyzed based on participants’ conscious
effort to purchase genetically modified food products. Urban/suburban residents were more
likely than rural residents (30.2% vs. 13.0%), and men were more likely than women to
consciously purchase foods containing GMOs (42.1% vs. 15.9%).
After answering these general questions on GMOs, survey participants were provided
with the following statement:
“Currently, apples used in fresh cut salads and fruit platters are cut just before serving
since they oxidize, or turn brown, very quickly after being sliced. Apples in salad bars or delis
that are cut are usually treated with additives to reduce browning. Apples can now be genetically
modified to retain their original flesh color much longer after they have been cut. These apples
can be used in salads, fruit platters, packaged for snacks, used for cooking, or eaten whole, and
would not need to be treated with any additives after being sliced.”
After reading this excerpt, participants were asked to indicate interest in purchasing this
genetically modified non-browning apple if it was produced by adding a non-browning gene.
Table 10 on page 25 represents respondents’ interest in this non-browning apple with the
corresponding mean, calculated by using a Likert-scale of 1 (very uninterested) to 5 (very
interested). While no statistical differences were detected between means for each demographic
comparison group, more participants selected the “uninterested” response category than the other
options presented.
Participants were also asked to indicate how interested they would be in purchasing nonbrowning apples if they were produced using technology that could silence the apple gene
responsible for the "browning." No genes would be added and no chemicals would be used.
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Table 11 on page 26 displays the responses to this question. While no statistical differences
were detected between means for each demographic comparison group, more participants
selected the “interested” response category than the other options presented.
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Table 10 Interest in purchasing a non-browning apple if a gene had been added
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Table 11 Interest in purchasing a non-browning apple if no gene had been added
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Survey participants were provided with the following statement:
“Traditional breeding methods involve crossing two parent plants that have desirable
traits or qualities that you hope to see in the offspring. A specific desirable gene may be passed
to the offspring, but often an undesirable gene is also inherited.
With genetic modification, breeders insert the desired gene directly into the plant's DNA
without including any of the undesirable genes that would have been passed to the offspring
through traditional breeding. A gene promoting anthocyanin can be found in a red-flesh, wild
apple, but many undesirable traits are linked to this gene. This anthocyanin gene can be inserted
directly into many common apple varieties, with little change in the texture, taste, and other
attributes of the variety. Anthocyanin has been proven to have many health benefits, including
protection against many diseases.”

Once participants read this passage, they were asked to indicate how interested they
would be, on a Likert-scale of 1 (very uninterested) to 5 (very interested), in purchasing this
high-anthocyanin apple. Participant responses are presented in Table 12 on page 28 along with
the associated means. The mean for respondents between age 18 and 25 (3.80) was greater than
the means for participants between age 26 and 35, 36 and 51, and 51 to 62, while the mean for
participants age 62 and older was greater (3.57) than participants between age 36 and 51 years.
Mean interest in purchasing a high-anthocyanin, genetically modified apple was greater for
males (3.63) compared to females (3.09).
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Table 12 Interest in purchasing a genetically modified high-anthocyanin apple
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Respondents were asked about their willingness to pay for the attribute of higher anthocyanin
content that could be added to the fruit through genetic modification techniques. Table 13 on
page 30 organizes these responses. While no statistical differences were detected among
percentages for each demographic comparison group, a higher percentage of participants who
were male and/ or 62 years and older stated to be willing to pay a 10% premium on these apples
compared to those who did not fit into these categories.

CRISPR Cas-9
Questions about CRISPR Cas-9 technology were also included. Participants were provided with
the statement:
“CRISPR Cas-9 is a new gene-editing technology that can "turn off" an undesirable gene
in a plant. For instance, with this tool, a plant can be "edited" for drought or disease resistance by
modifying the gene that responds to those environmental conditions or pests. No foreign genes
would be inserted into these plants. There are currently no CRISPR Cas-9 apples on the market,
but there is potential for it in the future. By using this technology, apples could be edited to be
more resistant to bacterial and/ or fungal diseases, which growers usually have to spray
pesticides to prevent.”
First, participants were asked how interested they would be in purchasing this CRISPR
apple. They were then asked to divulge how much they would be willing to pay for these apples.
Responses to these questions are displayed in Tables 14 and 15 on page 30 and 31. There was
one detectable difference when interest in a CRISPR Cas-9 apple was analyzed. The mean
interest for males was greater than that of females who responded to the question (3.84 vs. 3.29).
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Table 13 Willingness to pay for GM high-anthocyanin apples (Compared to non-GM high-anthocyanin apples)

Table 14 Willingness to pay for CRISPR apples if it was guaranteed that they would be sprayed less than non CRISPR apples
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Table 15 Interest in CRISPR Cas-9 apples
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Choosing a Place to Shop
Participants were asked questions pertaining to how important it is to know
geographically where the apples they purchase were grown or who individually grew the apples.
Participants were asked to respond using a 5-point Likert-scale (1 = very unimportant and 5 =
very important). Response means and frequencies are displayed in Tables 16 and 17 on pages 34
and 35. Although no statistical differences were found between demographic groups in their
statements of the importance of where the apples were grown, those aged 51 to 61 had the
highest mean interest (4.08).
When looking at the factor of knowing the individual grower of the apples one consumes,
there were no statistical differences between the importance means in the male and female or
urban/ suburban and rural resident demographic categories, but there were statistical differences
found between age groups (Table 17). Those aged 18 to 25 are more likely than those aged 51 to
62 to find it unimportant to know who the individual was that grew the apples they consume
(2.73 vs. 3.72). Eighteen to twenty-five year olds had the lowest average importance mean
compared to all other age groups, but there was no significance between this group and those
aged 26 through 51 or 62 and older.
In Table 18 on page 36, participants were asked to indicate both the importance of
specific labels on the apples they buy and the importance of certain factors in choosing a place to
shop using the 5-point Likert-scale. Means were generated from this scale to indicate the general
level of importance of certain labels on consumer apple purchases. The “Locally grown” label
had the highest average level of importance for the entire sample group, and quality of apples
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had the highest average level of importance when choosing a place to shop. The mean levels of
importance for labeling the “Crunchiness” (3.83), “Sweetness Level (3.80),” and “Tartness
level” (3.72) ranked among the top means as well, with all means falling between neutral and
important. When choosing a place to purchase apples, the varieties of apples available and the
location of the retailer in relation to home or work were two variables with means that fell
between important and very important (4.10 & 4.01, respectively).
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Table 16 Responses to “How important is it for you to know where (geographically) your apples were grown?” segmented by select
demographics (e.g. location or residence, age)
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Table 17 Responses to “How important is it for you to know who (individual grower) grew the apples you consume?” segmented by
select demographics (e.g. location or residence, age)
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Table 18 Mean values of importance of certain factors when choosing a place to shop for and
choosing which apples to purchase
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Chapter 6
Discussion

It is important to note that the majority (67.7%) of respondents had no concerns about the
health and safety of the apples they consume, and that the most common trend within the third of
participants who did have concerns was fear of pesticide residue that remained on the fruit after
harvest. Many of the respondents’ preferences toward organic, locally-grown, and genetically
modified apples centered around pesticide reduction. Almost half (48.7%) of participants stated
they were interested or strongly interested in purchasing varieties they have not tasted before if
they knew this variety has been sprayed with fewer pesticides. If a grower or marketer is selling
a lesser known cultivar with reduced pesticides (compared to more popular varieties), they
should consider including this information on store signage or promotional pieces.
Nearly half (48.6%) of respondents also stated that they never buy certified organic
apples, which may be because of the lack of local organic apple options in the Mid-Atlantic
region and due to the fact that consumers in this region have a stronger desire to purchase locally
labeled fruit than “certified organic” when choosing between the two (Chamberlain et. al., 2013).
Also, the majority of respondents were rural residents, and these participants were statistically
less likely to purchase organic than urban/suburban dwellers. Approximately three quarters of
respondents who purchased organic apples stated that they purchased these fruit because they
were safer to eat (76.3%) and because the production practices were better for the environment
(71%).
Overall, 72% of all participants were willing to pay at least 10% more for IPM-certified
apples. When data was segmented by demographic variables, more urban/suburban residents
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(81.8%) than rural residents (66.7%) were willing to pay a 10% premium on IPM-certified
apples. When a 15% premium was presented, men were less likely than women to pay 15% more
for this apple (36.8% vs. 56.6%). This may offer a marketing opportunity for growers who sell in
urban/suburban areas or those whose main customer base is women. In such instances, growers
and retailers should focus on promotion and labeling strategies that inform customers that the
apples were exposed to fewer pesticides because they were grown under the guidance of
programs like Integrated Pest Management. This may also offer an opportunity for growers to
increase profit margins if they are willing to seek out and get approved by third party
certifications like the Food Alliance, which requires integrated pest, disease, and weed
management (Food Alliance, No Date) and include evidence of this certification in promotional
messages.
Consumer interest in a non-browning genetically engineered apple, like the Arctic
Apple™, was very low across the three demographic variables: gender, location of residence,
and generation. The average mean interest in this apple, if a foreign gene had been added to
prevent browning, fell between uninterested and neutral (mean = 2.67). Interest rose when it was
stated that no foreign gene would be added, and the average interest for all participants then fell
between neutral and interested (mean = 3.26). There were no statistical differences between
demographic groups. The Arctic Apple™ was scheduled to be introduced to the US market as a
component of cut fruit snack packages and salad lines in February, 2017 (Dewey, 2017), thus
industry members will be able to observe consumer reaction to the fruit as part of a value-added
product. The company is selling the fruit to be used in prepackaged sliced apples (Dewey, 2017),
so this strategy may help introduce consumers to the fruit, as it would be mixed with other

39

produce, and may be more successful than promoting the apples as a fresh fruit ‘eat it by hand’
product.
Potential health benefits that a genetically modified apple could provide is one
promotional strategy that industry members could use to generate interest among likely buyers.
The average mean interest for a higher anthocyanin GM apple fell between neutral and interested
(3.16), compared to the non-browning counterpart, which fell below neutral (2.67). When data
was segmented by generation, the average mean interest for participants between age 36 and 51
years was the only mean that fell below neutral. Fewer of these participants were interested in
this high-anthocyanin apple than those age 18 to 25 years and those age 62 and older. The
average mean interest for this GM apples was also higher for men than women (3.63 vs. 3.09).
Slightly fewer than half of all respondents (40.1%) stated that they would be willing to
pay a 10% premium for this high-anthocyanin GM apple. While not statistically significantly
different from their counterparts, the percentage of men and participants age 62 and older willing
to pay this premium, 57.1% and 57.9%, respectively, was slightly higher than the overall
percentage, 40.1%. Again, through there were no differences between generations or gender, the
potential appeal of GM apple health benefit to these demographic segmentations should be
investigated further in the future.
CRISPR Cas-9 is a new genetic technology that has not yet been utilized by the apple
industry. Participants were told that these apples would be grown with fewer pesticide
applications because certain genes would be “turned off” and that no foreign genes would be
incorporated. Generally, these CRISPR apples would have the same benefit of an IPM-certified
or disease resistant apple in that pesticide applications could be reduced. There was much less
acceptance of the CRISPR apple, though, as approximately 70% of all respondents were willing
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to pay 10% more for an IPM-certified or disease resistant apples but only 51% of all respondents
were willing to pay 10% more for a CRISPR apple, even though no foreign genes were being
incorporated. Fewer women were interested in these CRISPR apples than men.
This could lead one to believe that: 1) respondents were wary of any type of genetic
alteration, even when no foreign genes would be incorporated, and 2) the benefit of fewer
chemical residues does not outweigh the fear of genetic modification.
It was important to very important (mean = 3.78) for participants to know where their
apples were grown, but less important (mean = 3.22) for them to know who the individual
grower was. There was a statistically significant difference between consumers who were 18 to
25 years of age and those who were age 51 to 62 years, in that fewer of those who were 18 to 25
years of age were concerned about who the individual grower was (mean of 2.73 vs. 3.72).
When asked to indicate interest in select labels that could be used to promote benefits or
features about apples, “Locally-grown” had the highest mean (4.06), followed by “Crunchiness”
(mean = 3.83), and “Grown in the US” (mean = 3.82). “Grown in the US” had a higher mean
than the “Grown in my state” label (mean = 3.71). “Sweetness level” and “Tartness level” also
had comparably high means of 3.80 and 3.72, respectively, which were between neutral and
interested. When applicable, marketers should consider adding these factors to product labels to
inform likely buyers about these features and perceived benefits.
When comparing the mean levels of importance for labels that describe how the apples
were grown and/or reduced pesticide use, overall means for potential labels were between
interested and uninterested: “Reduced pesticides” (mean = 3.57), “Sustainably grown” (mean =
3.18), “Grown using Integrated Pest Management” (mean = 3.07), “GMO-free” (mean=3.05),
and “Certified organic” (mean = 2.78). One can see that “Reduced pesticides” had the highest
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mean of the group, which correlates well with many of the responses throughout the survey. The
most common concern among participants was that of pesticide residue on the apples they
consume, and they are interested in purchasing apples that are known to have fewer chemicals
applied to them throughout the growing season. The “Reduced pesticide” label was still seen as
less important than a “Locally grown” label, though (a mean of 3.57 vs. 4.06). This compares
well to the Chamberlain et. al. study conducted in 2009, where there was a stronger preference
toward locally grown produce than certified organic (Chamberlain et. al., 2013). Regardless of
what label is used to promote the apple or what market characteristics were promoted; quality of
available apples had the highest mean level of importance when choosing a place to purchase
apples (mean = 4.58).
Consumers may be interested in learning from growers that they are doing their best to
apply fewer pesticides. According to this study, nearly half (45%) of all participants stated that
they used grower or farm websites to look for information about the apple industry and 22.3%
looked on Facebook, and 42% of respondents stated that information found using different media
forms greatly impacted their purchases. Growers should review their online presence, update
their farm websites, and use social media to tell consumers about the good agricultural practices
being used on their farm.
In summation, opportunities lie with growers, retailers, marketers, and other industry
members who use promotions and labeling that informs customers how the grower is reducing
pesticide usage and using programs like Integrated Pest Management. Developing a consistent
and reliable label for IPM certification could help growers receive a premium for their fruit,
especially those that sell in urban/suburban areas and in markets that have a high female
customer base. Many participants were willing to pay more if they knew that the fruit had less
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pesticide residue. Genetically modified apples may appeal to certain consumer segments if health
and/ or safety benefits are promoted, though there is some hesitation around any sort of genetic
alteration, even if it guarantees the fruit has been sprayed less.
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