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Abstract

Agri-food companies face the challenge that clean labels and organic are not possible for some processed
foods — such as shelf-stable ready meals — with existing processing technologies. This study uses data
collected via an online survey and estimates consumers’ willingness to pay for the attributes organic, clean
label, and processed with a new food technology in a ready meal. Based on previous literature, one would
expect that consumers who prefer a clean label would also prefer a product that is certified organic. However,
it was found that consumers who frequently purchase ready meals, prefer a clean label over the organic
certification. Results from a latent class analysis identified three classes of consumers within the sample
of respondents, the pro-organic and clean label consumer, the pro-clean label and new technology, and the
indifferent consumer. The classes of consumers identified in this study, showed heterogeneous preferences
towards the organic and clean label attributions, which emphasizes the need to complement the consumer
preference assessment with a segmentation analysis. Our findings highlight the importance of technological
innovations and the need of presenting consumers with complete information on the new food technologies
to mitigate potential neophobias due to unfamiliarity.
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1. Introduction

Changing societal lifestyles leaving individuals with less time available to prepare meals at home has resulted
in an increased demand for convenience food products. In the last few decades, household expenditures on
convenience food have been on the rise in the United States (Funk and Kennedy, 2016). However, for some
consumers, the preference for convenience foods comes at the expense of perceived healthiness and freshness
(Amani and Gadde, 2015; Cavaliere and Ventura, 2018), and in some instances, taste and nutritional content
(Barnett et al., 2019; Cook et al., 2007). For example, sodium is a typical ingredient in convenience processed
foods, as it is needed to provide taste, flavor, and functional properties. However, sodium intake at high
levels results in health issues, including high blood pressure, increased risk of cardiovascular disease, renal
disease, and strokes (Cook et al., 2007; Barnett et al., 2019). Similar to sodium, other food preservatives
are added to processed foods to ensure an acceptable taste, flavor, and stable shelf life.

In the pursuit of healthy and convenience foods, consumers have resorted to organic processed foods based
on the notion that organic foods are free of chemicals and would contain less artificial ingredients compared
to conventional processed foods (Batte et al., 2007; Peterson and Li, 2011). Growing demand for organic food
products is commonly related to consumer values and beliefs about health (e.g. fewer pesticide residues and
greater nutrient content), environment stewardship (e.g. better soil management and more biodiversity), and
social equity (e.g. farmworker treatment and support for local farms) (Hartman Group, 1996, 1997). Although
consumers associate the aforementioned aspects with organic food production and processing in a general
way, they often misunderstand the details of organic food production and processing and often confuse the
meaning of organic with other unrelated aspects such as locally produced (Campbell ez al., 2013, 2014).

Fresh fruits, vegetables, and dairy are among the most popular organic food categories. When analyzing
the probability of consumers’ expanding the purchases of organic food categories, it was found that the
convenience shelf-stable category, canned foods, would be the last organic food to be purchased (Juhl et al.,
2017). The main determinant of the sequence of adoption of organic food categories is given by its popularity
and availability. On availability, note that it is challenging to produce organic, convenience, shelf-stable
processed foods with existing food processing technologies, such as retort, the status quo sterilization food
technology.

Alternative and promising food processing technologies include Microwave Assisted Thermal Sterilization
(MATS). This technology uses microwave energy, through polymeric packaging, which enables short-time,
in-package sterilization, leading to a shelf-stable, convenience, ready meal with an enhanced flavor and texture.
MATS processed foods display higher retention of flavor, enabling both the reduction of flavor-enhancing
food additives, such as salt and other artificial ingredients and the production of organic and clean labeled
shelf-stable processed foods (Tang, 2015).

Consumers’ aversion to new technologies in food processing and agricultural production (that is, the use
of genetically modified seeds or ingredients) could jeopardize the rapid adoption of new food processing
technologies and the potential benefits derived from them (Cardello, 2003; Cox and Evans, 2008). Consumers
most often are unaware of the benefits of consuming a food product developed with new technologies, and
one questions if consumers’ neophobia could be lessened if they were aware of such benefits.

In light of this situation, it would be useful to increase consumers’ awareness that convenience processed
food products can be healthy and that new food processing technologies could be conducive to achieve
such products. Clean labels could be a promising option to communicate the healthfulness of processed
food products. A clean label often refers to an ingredient list that is short, simple, with familiar terms to the
consumer, and that indicates no artificial or chemical-sounding ingredients (Asioli ef al., 2017). In the strict
sense, there is no consensus on the definition of clean label, and it is subject to consumers’ interpretation
and perception of the ingredients contained in the food product (Busken, 2013). It is often claimed that
consumers’ expectations of clean labels overlap with the idea of natural, organic, free from additives/
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preservatives, and less processed, as well as transparent information on the ingredients and practices of the
processed food (Hartman Group, 2018; Ingredion, 2014). Others define a clean label as ‘no more than five
ingredients or ingredients you cannot pronounce’ (Pollan, 2008), while others mix the concept of ‘free of
chemical additives’ with ‘easy-to-understand list of ingredients’ and ‘produced using traditional techniques
with limited processing’ (Edwards, 2013).

Considering that consumers often confuse the meaning of organic one wonders if consumers would discern
between a clean label and organic certification. Therefore, the objective of this study is to estimate consumers’
willingness to pay (WTP) for the attributes organic, clean label, and processed with a new technology in a
convenience food. The attributes organic and clean label are independent but share a common motivation,
the pursuit of healthiness when choosing a food product. We include the feature processed with a new
technology in the mix of attributes because the production of a convenience food that is organic and exhibits
a clean label is not possible with existing technologies. A sub-objective is to investigate if consumers are
homogeneous in their preferences towards the aforementioned attributes in a convenience food. We use a
discrete choice experiment to elicit the WTP for the attributes organic, convenience, and processed with a
new technology; and a latent class segmentation model to investigate the presence of segments within our
sample of respondents.

2. Literature review

This section presents studies that provide background on the issues that are the focus of this manuscript:
(1) consumers’ motivations to consume organic food, including studies that focus on organic processed
foods and the sociodemographic profile of organic purchases; (2) consumers’ preferences for clean labels,
healthfulness and naturalness aspects of foods; and (3) consumers’ perception of new food technologies.

On the consumers’ motivations to purchase organic foods, most studies focus on organic fresh foods. These
studies concur in that impactful reasons associated with a preference for organic, fresh foods include: the
nutritional quality and lack of pesticides (Aktar et al., 2009; Huang, 1996), strong environmental and food
safety concerns (Juhl ef al., 2017; Loureiro et al., 2001), and concerns over food freshness and nutrition
(Loureiro and Hine, 2002). Overall, preferences for organic fresh foods are associated with the perceived
environmental and food safety benefits as well as benefits to local food production. This is further supported
by Aertsens et al. (2009) who conducted a comprehensive literature review and concluded that the biggest
motivator for consuming organic food is the perception that it is healthy, environmentally friendly, and tastier
than conventionally produced foods.

Studies centering on organic processed foods concluded that consumers relate organic with chemical-free
or GMO-free ingredients and therefore are willing to pay a price premium for these attributes (Batte ef al.,
2007; Bernard et al., 2006; Peterson and Li, 2011). A handful of studies found that consumers with greater
health concerns are more likely to consume products with organic and GMO-free ingredients in processed
foods (Asif et al., 2018; Basha et al., 2015; Ditlevsen et al., 2019). Yiridoe et al. (2005) found that consumers
were willing to pay less for processed food products with a longer shelf life, such as cereals, compared to
their willingness to pay more for organic fresh foods with a shorter shelf life, such as fruits and vegetables.
Batte et al. (2007) estimated that consumers are willing to pay premium prices for organic processed foods,
even if these foods contained less than 100% organic ingredients. He and Bernard (2011) found that prices
for organic processed foods were more elastic than for their fresh food counterpart, implying that consumers
are more loyal to organic fresh foods than they are to organic processed foods.

On the sociodemographic profile of organic food purchasers, literature concurs that females, individuals
with a higher disposable income, and the younger aged are more likely to purchase organic foods (Bernard
et al., 2006; Govindasamy and Italia, 1999; He and Bernard, 2011; Lin et al., 2008; Loureiro and Hine,
2002; Wolf et al., 2002; Yiridoe et al., 2005). The effect of education attained is non-conclusive. Wolf et al.
(2002) estimated a positive effect (heightened willingness to buy) whereas Govindasamy and Italia (1999)
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estimated a negative effect of the education attained on the willingness to pay for organic food. Meanwhile,
Lin et al. (2008) found a non-statistically significant effect. Also, non-conclusive is the effect of the presence
of children in a household. Loureiro and Hine (2002) found that the presence of children negatively impacted
the willingness to pay for potatoes whereas Batte et al. (2007) found that for multi-ingredient foods, the
presence of children had no impact on the probability of paying a price premium for organic; however,
conditioned on the willingness to pay a premium price, families with children were willing to pay higher
premia for goods with organic ingredients compared to families with no children. Meanwhile, Yue and
Tong (2009) and Freyer and Haberkorn (2008) found a positive effect of the presence of children on the
willingness to pay for organic food.

Concerning studies centering on consumers’ preferences for clean labels, Asioli et al. (2017) concluded
that the most important factor driving consumers’ preference for clean labels is the notion of ‘free-from’ or
‘natural’. The primary motivators consumers had to prefer products with a clean label were the health aspects
of the food, whether it is the health claims, the healthiness of the product, or a consumer’s health concerns
about the food purchased. Other several studies have shown that the naturalness of food products is of great
importance to consumers and is often associated with healthiness (Abouab and Gomez, 2015; Bredahl,
1999; Dickson-Spillman et al., 2011; Evans et al., 2010; Moscato and Machin, 2018; Rozin et al., 2004).

About studies centering on consumers’ acceptance of new food processing technologies, findings suggest
that nowadays consumers show interest in knowing more about the technologies used to produce and prepare
the food they consume (Dickson-Spillman et al., 2011; Hwang et al., 2005; Kiesel et al., 2005). Along with
the increased interest is also the increased concerns towards new food processing technologies (Cardello,
2003; Cox and Evans, 2008; Ronteltap et al., 2007). Among new food technologies, greater concerns are
shown for genetic modification compared to others, like pasteurization, the use of artificial colors, and the
use of food preservatives (Hwang et al., 2005). The present study focuses on MATS, a new technology based
on the exposure of the food to microwaves. Microwave technology itself is not new, as it has been used as
a safe means for heating and cooking food. In fact, in 1992 alone, an estimated 92% of households in the
United States had a microwave oven (Giese, 1992). Considering that consumers are familiar with microwave
technology and that its application results in an improved product (clean label and organic) could make this
technology more favored than others.

3. Data

The data from the choice experiments were collected online via the survey platform Qualtrics (Qualtrics,
Drive Provo, UT, USA), and used the Qualtrics consumer panel research. The survey was administered
from September 13 until October 1%, 2017. Qualtrics randomly selected a sample of 350 consumers for the
survey, based on the following criteria: (1) random representation of the U.S. demographics in terms of age
and geographical locations; (2) be in charge of the grocery shopping in the household; (3) have consumed
a shelf-stable ready meal at least once during the last three months. To ensure the latter was accomplished,
a screening question was included, asking to indicate consumption of the meal in question within the time-
frame indicated above. In addition to the choice experiment questions, participants were asked about grocery
store shopping habits, general food consumption habits, and food consumption habits focusing on ready
meals. Moreover, questions concerning attitudes towards microwave technology and the importance of labels
in food purchasing decisions were also included. Finally, socio-demographic related questions were asked.

To ascertain choice behavior, each consumer was given eight scenarios to mimic a grocery shopping experience
for shelf-stable, ready meals. Before the scenario was presented, respondents were provided with information
about each technology ‘MATS’ and retort, as follows:
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Processing technologies:

Shelf-stable ready-to-eat meals found in the canned/packaged food section at grocery stores are
sterilized for food safety. Many of the foods we eat have been sterilized, such as canned soup or
salmon pouches. Food that has been sterilized is heated up to a certain temperature and length of
time to kill off bacteria. Consider a new processing technology that allows meals to be produced
with fewer ingredients while improving the food’s quality.

Retort:

This is the traditional thermal treatment applied to ready-to-eat processed food products. This is
the CURRENT technology used for most shelf stable ready-to-eat foods. Typically, it is performed
under pressure in pressure cookers, called retorts. The product is sterilized and its shelf life without
refrigeration is prolonged, for example up to 2 years. However, food generally does not preserve its
original quality characteristics.

Microwave sterilization:

Microwave Assisted Thermal Sterilization (MATYS) is an effective means to deliver energy to food
through polymeric package materials, offering the potential for developing short-time in-package
sterilization processes. This is the SAME principle used for the microwave oven you have at home.
Food prepared using MATS have quality characteristics close to those prepared at homes or in
restaurants. Also, food prepared with MATS require minimal processing, allowing food products to
be made with fewer ingredients than traditional sterilized foods.

Each scenario consisted of two options, each containing the same ready meal randomly assigned with option
A or B, which differed in the length of the list of ingredients (e.g. if clean label or not), the type of the food
processing technology (MATS versus retort), if the product is certified organic or not, and the price. In

Volume 24, Issue 3, 2021

each scenario, consumers were asked to select only one option they were willing to buy, they could always
choose none of the options presented, option C. An example of the scenario presented to survey respondents
is presented in Figure 1.

Option A Option B Option C
Label - Neither
Ingredients option
o ,‘:"i Lo 2 :‘?
1 ¥ ¢ > »
3 F i ¢ Sy
A A .)
— —
Ingredients
‘Water, Enriched Macaroni
(Semolina [Wheat], Water, Egg White,
Niacin, Ferrous Sulfate [fron), Thiamm
Mononitrate, Riboflavin, Folic Acid),
Pasteurized Process Swiss and
American Cheese (Cultured Milk and ins 2! less of butter,
Skim Milk, Cream, Sodium Phosphate, d starch, salt, sugar,
Salt, Sorbic Acid [Preservative], disodium phesphate
Enzymes), Pasteurized Process
American Cheese (Milk, Salt, Cheese
Cultures, Enzymes, Water, Sodium
Phosphate, Cream, Salt, Lactic Acid),
Milk {Contains Vitamin D3),
Contains 2% or less of Canola O1l,
Madified Cornstarch (Contains
Erythorbic Acud), Parmesan Cheese
(Pasteurized Part-Skim Milk, Cheese
Cultures, Salt, Enzymes, Powdered
Cellulose to Prevent Caking, Sarbic
Acid to Protect Flaver), Cream Cheese
{Pasteurized Milk and Cream, Cheese
Cultures, Salt, Carob Bean Gum),
Potata Starch, Potassium Chloride,
Yeast Extract (contains Maltodextrin),
Soy Protein Concentrate, Onion
Powder, Rice Flour, Carotene Color
(Carotene, Sucrose esters, Aasarhad
palmitate, and DL alpha tocopherel),
Annatio Color.
Technology MATS Retort
Organic label No No
Price $2.99 /15 oz. serves 2 $1.99 /15 oz. serves 2
I would choose

Figure 1. Example of a discrete choice scenario used in the survey.
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The random combination of the attributes in each scenario is originated from a factorial 22x22x2%x23 design.
A fractional factorial design is employed to reduce the number of scenarios a respondent faces to prevent
survey fatigue. Using the software JMP (SAS, Cary, NC, USA), both designs each created eight choice
scenarios. The design was chosen to maximize the D, G, and A efficiency, and the values for each were 81,
28, and 59, respectively.

The list of ingredients for the clean label comes from the ingredient list used for a ready macaroni and
cheese meal processed with MATS, in consultation with food scientists with expertise in MATS. The choice
of ingredients to be used for the label with more ingredients came from a macaroni and cheese ready meal
currently on the market. The length of the list of ingredients attribute was coded as a binary variable where
zero (0) represents the label with a long list of ingredients and one (1) represents the short list of ingredients
or clean label. The inclusion of the type of the food processing technology, MATS versus retort, stems from
the desire to examine the WTP for the new food processing technology versus the status quo. The technology
attribute was coded as a binary variable where zero (0) represents the retort and one (1) represents MATS.
The range of prices was chosen based on current market prices for shelf-stable, ready macaroni and cheese.
Price was coded as $0.99, $1.99, and $2.99 per 15 oz serving size.

4. Empirical approach

The theoretical basis for our empirical approach rests on Lancaster’s (1966) theory of demand for characteristics.
Accordingly, consumers derive utility from a function of attributes inherent to the good rather than the good
itself. Also, we base on the random utility theory that postulates that the utility of the consumer is composed
by a deterministic component given by the goods attributes and a random component, given by unobserved
factors (McFadden, 1974).

To estimate the parameters, we used the mixed logit model. Unlike other models — such as the standard
logit model or conditional logit model — the mixed logit model relaxes the assumption of independence of
irrelevant alternatives (I1A), allowing preference parameters to vary randomly across consumers following
a probability distribution (Train, 2009). The mixed logit model follows:

Uni - ﬂnxni + Eni (1)
Where U, is the indirect utility derived by individual » when choosing alternative i, x,; denotes the observed
attributes of choice: price, type of label (clean versus non clean), ingredients used (organic vs non organic),
and type of food processing technology (the new MATS versus the status quo retort). £, is an unobserved
random coefficient vector for each n that is assumed to follow a normal distribution with density f(8,|0),

where 0 is the true parameter of the distribution and ¢, is an unobserved error term that is assumed to be
identically and independently distributed (Train, 2009).

Conditional on S, the probability that individual n chooses alternative i, is:

Pry = Lpi(Bn) = b P PnXnd) (2)

L1 exp (BnXn;)

As 3, is unknown, we employ the unconditional probability, which is the integral of the conditional probability
over all possible values of , which depends on the distribution of f3,

Pryi(8) = [ Pry f (Bnl$)dPBn 3)
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Then, the probability of each individual » making a sequence of choices is:

_ M (_exp Baxn) )™

Prn - =1 (ij:I exp (annj)) (4)
where y, . denotes an indicator function that is one (1) if consumer 7 chooses alternative i, and zero (0)
otherwise. The maximum likelihood estimation that solves for f that maximizes the log-likelihood function
is specified as:

InL = ﬁ=1 Z{Vil Yni In (Pry;) (5)

where InL denotes the sum of the likelihood functions across options (Train, 2009). The coefficient estimates
of each attribute and price were obtained using the software STATA (StataCorp LLC, College Station, TX,
USA). In general, the WTP is obtained by dividing the coefficient estimate of each attribute divided by the
coefficient estimate of price, multiplied by -1.

_ﬁ )
WTPattribute = ;attﬂbute (6)
Nprice
where, WTP,,, ., .. is the WTP for each attribute, -gn ;. .. 18 the estimated coefficient for each attribute

included in the choice scenario, and ﬂnp”. . 18 the estimated coefficient for price. The WTP statistic for each

attribute is calculated via bootstrap in STATA.
4.1 Latent class model

A latent class model is comprised of C classes, where consumers’ preferences differ across classes but
remain homogeneous within a class (Boxall and Adamowicz, 2002). Different criteria are used to select the
optimal number of classes. Practitioners usually analyze the measures of goodness of fit, such as the Akaike
information criterion (AIC), consistent Akaike information criterion (CAIC), Bayesian information criterion
(BIC); jointly with the examination of the posterior prediction accuracy distribution of each model. However,
other criteria, such as the significance and interpretability of parameter estimates and sample size, are deemed
important (Boxall and Adamowicz, 2002; Greene and Hensher, 2003; Pacifico and Yoo, 2012). The criteria
to select the optimal number of classes are presented in Table 1. Following the measures of goodness of fit,
the optimal number of classes would be four. However, considering the significance and interpretability of
the parameter estimates, we opt for three classes.

The probability of individual n belonging to class ¢, choosing alternative 7, is:

_ exp Bexn) )™
Pn (C) = (Zy’:1 exp (ﬁcxnj)) (7)

where x, ; represents the vector of attributes, and 8, represents the parameter estimates. «, (6) is the weight

for class ¢ which represents the population share for that class, and is modelled using a multinomial logit

model as,

_ exp (8czn)

T[nC(e) a <1+Zg;i exp (ngn)) (8)
where z, represents a vector of individual-specific characteristics and was specified using demographic
variables and attitudes towards label-related variables, and 6, are the parameters of the membership function,
z,. The membership function also included how important given food labels are when buying food that
included low sodium, no preservatives, and phytonutrient content (e.g. vitamins, antioxidants).
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Table 1. Model selection for latent class logit regressions to measure consumers’ preferences towards
attributes of a shelf-stable macaroni and cheese.!

Classes LLF Number of AIC CAIC BIC Posterior
parameters prediction
accuracy
2 -2,009.965 14 4,047.931 4,115.942 4,101.942 0.961
3 -1,863.572 23 3,773.144 3,884.876 3,861.876 0.960
4 -1,744.898 32 3,553.795 3,709.249 3,677.249 0.970
5 -1,723.463 41 3,528.926 3,728.102 3,687.102 0.958

I'AIC = Akaike information criterion; BIC = Bayesian information criterion CAIC = consistent Akaike information criterion;
LLF = log-likelihood function.

5. Results

5.1 Sociodemographic characteristics of respondents

Table 2 presents the demographic characteristics of the respondents and compares them with census
information. Overall, most of the respondents in the sample are female (80%), the average age is 48, and
most have an average of two individuals per household. Most respondents are of white ethnicity (83%), and
38% obtained a four-year college degree. The average household income is $64,307 per year. About 80%
of respondents live in a non-rural area. Most respondents consider themselves above somewhat healthy on
health status (77%). About 51% of respondents consider themselves as physically active. Compared to the
2017 U.S. Census averages, the sample of respondents is composed of more females, a larger proportion
of white ethnic individuals, a larger proportion of individuals with at least a four-year college degree, and
individuals with a higher income (U.S. Census, 2017a-f). Our survey respondents’ profiles follow the profile
of individuals who tend to be more responsive to surveys (Curtin et al., 2000).

The summary statistics of the respondents’ shopping and eating habits are presented in Table 3. The respondents
in the sample consume ready food on average six times per month. Most consumers (96%) buy ready meals
at grocery stores. 46% of respondents eat ready meals for lunch, and 44% for dinner. The main two reasons
for consumption of ready meals food are convenience (51.43%) and time saving (36.29%). The primary
reasons for not consuming ready meals are perceived health concerns (35.43%) and price (14%). The primary
reasons for trying microwave technology are improved safety (30.29%) and price (26.86%), whereas the
primary reasons for not trying microwave technology are health concerns (35.43%) and does not apply
(34.57%), indicating that there are no major reasons for not trying this technology.

5.2 Mixed logit results

The mixed logit results are presented in Table 4. The coefficient estimate for price is negative and statistically
significant, indicating respondents derived a negative utility as price increases. The coefficient estimates for
the type of processing technology, MATS, is positive and statistically significant, indicating that respondents
derived a positive utility when presented with MATS compared to retort food processing. Respondents to
this survey derived a negative utility when presented with a shelf-stable macaroni and cheese that is certified
organic. Also, respondents derived a positive utility when presented with the clean label, compared to its
longer counterpart. The alternative specific constant depicting the none option was negative and statistically
significant, indicating that respondents preferred either alternative A or B in the choice scenarios compared
to the none option.
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Table 2. Summary statistics for respondents’ sociodemographic characteristics.
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Variable Unit Value U.S. Census (2017a-f)
Female % 80 51
Age No. 47.94 47.45
Number of people in the household

One % 19.43 -

Two % 46.00 -

Three % 16.86 =

Four or more % 17.71 -
Weighted average No. 2.33 -
Number of children in the household —

None % 66.57 =

One % 18.86 -

Two % 11.14 -

Three % 3.14 -

Four or more % 0.29 =
Weighted average No. 0.52 -
Race of the Respondent

White, European American, Non-Hispanic % 82.57 68
Education

Some school % 1.43 10.76

High school % 20.86 28.98

Community college % 21.71 28.72

4-year college/university % 38 20.10

Advanced/professional degree % 18 11.44
Household income No. 64,307 61,372
Residence area

Rural area (population <2,500) % 20

Small town (2,500< population <50,000) % 28.57

Small city (50,000< population <250,000) % 26.57

Large city (population >250,000) % 24.86
Self-reported health status

Not healthy % 1.43

Somewhat unhealthy % 8.29

Neither healthy nor unhealthy % 13.14

Somewhat healthy % 45.71

Healthy % 31.43
Physical activity

Not active % 11.71

Somewhat active % 37.71

Active % 34.57

Very active % 16
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Feature Unit Result
Frequency of ready meals consumption No. times/month 6
Units consumed
0 % 10
1 % 16.29
2 % 41.14
3 % 12.57
4 % 20
Weighted average No. 2
Respondents who buy at the grocery store % 96
Time of the day when ready meals are usually eaten
Lunch % 46.29
Dinner % 44
Breakfast % 5.71
Snack in between meals % 4
Reasons to consume ready meals
Convenience easy to prepare % 51.43
Convenience saves time % 36.29
Healthy % 3.71
Price % 3.43
Like flavor % 1.71
Lack of cooking experience % 1.71
Reasons not to consume ready meals
Unhealthy % 30
Price % 14
Enjoy cooking % 12.57
Does not seem fresh % 11.43
Do not like flavor % 8.57
Do not like processed foods % 8.29
Not available % 6.29
Not local % 2.57
Do not like texture % 1.71
Reason for trying microwave technology
Improved safety % 30.29
Price % 26.86
Improved appearance and eating quality % 13.14
Increased shelf life % 12.57
Does not apply % 11.71
Novelty % 4.86
Reason for not trying microwave technology
Health concern % 35.43
Does not apply % 34.57
Safety concerns % 15.14
Unnatural % 10
Dislike of food technology % 3.14
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The WTP results, also presented in Table 4, show that the sample of consumers surveyed were willing
to pay a price premium of $0.176/15 oz unit for a shelf-stable macaroni and cheese processed via MATS
compared to retort, and a price premium of $2.222/15 oz unit for a clean label. However, consumers in this
sample were willing to discount $0.447/15 oz unit for a shelf-stable macaroni and cheese certified organic.

Past literature suggests two major findings: (1) that a shorter list of ingredients or a clean label is associated
with the perception of the healthiness of the product (Asioli ez al., 2017); and (2) that consumers with greater
health concerns are more likely to consume products with organic ingredients in processed foods (Asif et al.,
2018; Basha et al., 2015; Ditlevsen et al., 2019). Thus, one would expect that consumers who prefer a clean
label also prefer a product that is certified organic, as both could have the same health concern motivations.
However, the sample of consumers in our study, prefer the clean label over the organic certification for the
food product shelf-stable ready meal macaroni and cheese.

Respondents to the survey in this study are frequent consumers of ready meals, given that the frequency of
consumption is at six times per month (Table 3). Our results suggest that this group of consumers is more
concerned about the convenience aspect of a shelf-stable, ready meal and less concerned about the aspects of
freshness of foods. In fact, 11% of survey respondents indicated they do not consume ready meals because
they did not perceive them as fresh (Table 3). This consumer is aligned with findings in He and Bernard
(2011) who suggested that consumers tend to be less loyal to organic processed compared to organic fresh
foods, and with Yiridoe et al. (2005) who found that consumers are willing to pay less for organic products
with longer shelf life. However, the sample of consumers in our study, is different from the consumers
in Batte et al. (2007) who were willing to pay a premium for organic processed foods — even if the foods
contained less than 100% organic ingredients.

Table 4. Parameter estimates for the mixed logit regression and willingness to pay for attributes of a shelf-
stable macaroni and cheese.!

Variable Coefficient estimate Standard error

Mixed logit model coefficient estimates

Mean

Price -0.787#%* 0.067

Type of food processing technology — MATS 0.139** 0.073

Certified organic -0.352%** 0.128

Clean label 1.749%** 0.158

Alternative specific constant — none option -2.530 *** 0.143

Standard deviation

Price 0.795%** 0.059

Type of food processing technology — MATS 0.343%*%* 0.125

Organic 0.068 0.210

Short list of ingredients — clean label 1.869%** 0.135

No. of observations 8,400

Log likelihood 1,983.120

Variable Willingness to pay Confidence interval
($/15 oz unit)

Willingness to pay estimates

Type of food processing technology — MATS 0.176 (-0.0006, 0.384)

Certified organic -0.447 (-0.819, -0.121)

Clean label 2222 (1.711, 2.848)

I sk #x% denote significance at the 10, 5 and 1% levels, respectively.
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5.3 Latent class model results

The latent class model, presented in Table 5, identified three classes of consumers in this study. The first
class is the pro-organic and clean label consumer who represents 17% of our sample. This consumer derives
a negative utility from price increases and a positive utility from a macaroni and cheese certified organic
and displaying a clean label. Also, this consumer is indifferent toward the technology used to process the
food and favors the none option over the two alternatives presented in the choice experiment scenario. The
second class is the pro-clean label and new technology and represents 59% of the sample of respondents.
This consumer derives a negative utility from price increases and certified organic in the ready meal but
derives a positive utility from the MATS food processing technology compared to retort and the clean label
and compared to the longer list of ingredients. This consumer also favors the two alternatives presented in
the choice experiment over the none option. The third class is the indifferent consumer and represents 24%
of the sample of respondents. This consumer is indifferent toward price, type of food processing technology,
and organic certification. However, this consumer derives a negative utility when presented a clean label and
the two alternatives presented in the choice experiment over the none option. Considering the membership
coefficient function, compared to the indifferent consumer (class 3) and the pro-organic and clean label
consumer (class 1), the pro-clean label and new technology consumer (class 2) is mostly female, of older
age, and of white ethnicity.

Table 5. Parameter estimates for latent class regression to measure consumers’ preferences towards attributes
of a shelf-stable macaroni and cheese.!

Class 1 pro-organic Class 2 pro-clean  Class 3 indifferent

and clean label label and new
technology
Class share 17% 59% 24%
Attribute coefficient
Price -0.366%** -1.020%** -0.080
(0.111) (0.903) (0.780)
Type of food processing technology — MATS -0.052 0.197** 0.041
(0.174) (0.094) (0.112)
Certified organic 0.753%** -1.163%** 0.317
(0.211) (0.248) (0.247)
Clean label 1.433%** 3.180%** -0.719%**
(0.324) (0.260) (0.211)
Alternative specific constant — none option 1.281%** -3.546%** -2.682%**
(0.338) (0.273) (0.303)
Membership coefficient
Female 0.299 1.277%%* -
(0.408) (0.343)
Age 0.009 0.021%* -
(0.012) (0.010)
White -0.666 0.680* -
(0.437) (0.404)
Constant -0.529 -1.693
(0.700) (0.616)***

! Standard errors are in parentheses. *, **, *** denote significance at the 10, 5 and 1% levels, respectively. Coefficients of the

membership function for class 3 are normalized to zero (0) in order to be able to compare differences across classes.
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Further analyses of the summary statistics and pairwise comparison test results of socio-demographics of
the three consumer segments are presented in Table 6. The gender, age, and ethnic group distribution of the
pro-clean label and new technology consumer (class 2) is statistically significant — different from the pro-
organic and clean label (class 1) and the indifferent consumer (class 3).

Across the three classes, the class 2 segment has the highest percentage of females (87%), has the oldest
individuals (average age of 50.4 years old), and the most individuals with white ethnicity (89.4%). Meanwhile,
individual in class 1 exhibit the highest average income ($68,421); however, this income is not statistically
significant different from the income of class 2 individuals ($67,017) but is higher than the income found
in class 3. Past studies concurred that females, young, and high-income individuals were more likely to
purchase organic foods (Bernard ef al., 2006; Govindasamy and Italia, 1999; He and Bernard, 2011; Lin
et al., 2008; Loureiro and Hine, 2002; Wolf et al., 2002; Yiridoe et al., 2005). Our results are somewhat
aligned with those findings, except that class 2, the class that is willing to discount for organic, has more
females but of older age.

Other sociodemographic results in the sample of consumers participating in this study indicate that pro-
organic and clean label individuals (class 1) are more educated (67% with a four-year degree or higher)
and have more children (46% with at least one child in the household) compared to individuals in classes 2
and 3. Past research found mixed evidence on the effects of education and presence of children versus the
likelihood of preferring organic foods (Batte et al., 2007; Freyer and Haberkorn, 2008; Govindasamy and
Italia, 1999; Lin et al., 2008; Loureiro and Hine, 2002; Wolf et al., 2002; Yue and Tong, 2009).

Also, 85% of class pro-organic and clean label individuals (class 1) consider themselves somewhat healthy
and healthy; this percentage is higher compared to individuals in classes 2 and 3. This is consistent with
previous findings that consumers with greater health concerns are more likely to consume products with
organic ingredients and clean labels in processed foods (Asif et al., 2018; Asioli et al., 2017; Basha et al.,
2015; Ditlevsen et al., 2019).

Table 6. Pairwise comparison for selected socio-demographics for three classes of consumers.

Mean (St. dev.) Pairwise -test
Class 1 Class 2 Class 3 Class 1-2 Class 1-3 Class 2-3
Proportion of female 0.719 0.870 0.686 -12.580%** 2.440%** 17.920%**
(0.450) (0.337) (0.464)
Age 46.614 50.454 45.802 -7.970%** 1.470 11.250%**
(16.233) (15.562) (16.028)
Proportion of white ethnicity ~ 0.649 0.894 0.779 -21.750%%%  -10.120%**  11.890%**
0.477) (0.308) (0.415)
Income 68,421 67,017 59,709 1.310 7.140%%* 7.980%**
(35,577.) (34,926) (34,711)
Proportion of higher than 0.667 0.560 0.488 7.060%**  10.370%** 5.570%**
four-year degree (0.472) (0.496) (0.500)
Proportion of households 0.456 0.275 0.395 12.700%** 3.740%%* -0 .830%**
with at least one child (0.498) (0.447) (0.489)
Proportion of household 0.825 0.773 0.733 4.030%** 6.300%** 3.680%**
stating somewhat healthy (0.380) 0.419) (0.443)

and healthy

! Standard deviations are in parentheses. *, **, *** denote significance at the 10, 5 and 1% levels, respectively.
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6. Conclusions

Consumers are increasingly demanding foods that have been processed in a healthy manner. However,
the processing of convenience foods is not possible to achieve with current food technologies. In light of
this situation, this study estimates consumers’ willingness to pay for the attributes organic, clean label and
processed with a new food technology in a ready meal. Moreover, we conducted a latent class segmentation
analysis to infer if consumers in this study, are homogeneous in their preferences towards the aforementioned
attributes of a processed food. This study is poised to be the first to include the clean label and organic
features, along with a new food processing technology, when analyzing preferences for a processed food.

One would expect that the motivation to prefer a clean label and organic certification stems from the same
core preference, that is, the preference for a healthy food option. In other words, consumers who prefer a
processed food exhibiting a clean label would also prefer a processed food that is certified organic. However,
the findings in this study suggest that consumers who frequently purchase ready meals, prefer a clean label
over an organic certification. This indicates that consumers of this type of food products, when thinking of
a healthy food choice, relate a clean label rather than organic to the idea of healthiness. Another interesting
implication is that this type of consumer distinguishes the concept of organic from the implications of a
shorter list of ingredients. This finding contrasts with past studies that suggest consumers often confuse
organic with the idea of free of chemicals, locally produced, or environmentally sustainable (Campbell et
al.,2013,2014).

A latent class analysis identified three classes of consumers within our sample of respondents, the pro-
organic and clean label consumer, the pro-clean label and new technology, and the indifferent consumer.
The different segments showed different preferences towards the organic attribution, which emphasizes the
need to complement the consumer preference assessment with a segmentation analysis. Results from the
sociodemographic profile of consumers preferring clean labels and organic processed products, are product
and context specific. For example, previous literature suggests that females, the young, and high-income
individuals are likely to purchase organic (Bernard et al., 2006; Govindasamy and Italia, 1999; He and
Bernard, 2011; Lin et al., 2008; Loureiro and Hine, 2002; Wolf et al., 2002; Yiridoe et al., 2005). Whereas
the results from this study, suggest that those in the category older and those in the category female are not
willing to purchase organic; however, these two categories are frequent consumers of convenience ready meals.

Agri-food companies face the challenge that clean labels and organic are not possible for some processed
foods — such as shelf-stable ready meals — with existing processing technologies. Therefore, our findings
highlight the importance of technological innovations to successfully meet this challenge. Considering that
consumers are often reluctant to accept new food processing technologies, such aversion can be mitigated
if improvements resulting from the new technology are explicitly communicated and if the consumers have
some level of familiarity with the new technology. To avoid consumers perceiving new food technologies
as risky due to unfamiliarity, they should be presented with all information about the new technology to
reduce information asymmetries and potential neophobias.
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