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1. INTRODUCTION

New forms of production and consumption have become possible because of
commercial advancements, globalization, and factors including acclimatization to city life
(Johns and Sthapit, 2004, p. 145). While conscious people continue to engage in activities that
are good for their health, they also expect the foods they consume to be healthy and functional.
The desire to meet the changing consumer demands brings new trends to the food industry and
functional products gain importance due to their features. Consumers' food preferences and
purchase habits are influenced by recent nutritional and consumer trends. Consumers' growing
awareness of health and healthy foods force companies to develop new beneficial products
known as "functional foods" (Vicentini et al, 2016, p. 340-341). Because of the presence of
health-promoting components such as dietary fibers, minerals, vitamins, and antioxidants, plant
sources (grains and legumes) have accepted as functional foods and nutraceuticals in recent
years. These foods offer additional benefits to customers as they are known for their capacity
to reduce the risk of nutrition-related disorders and improve consumers' health. Due to its
advantages for the consumer, plant-based milk replacements might be seen as one of those
functional foods (Das et al, 2012, p. 665-666).

The global dairy alternatives market was valued at 20.50 billion USD in 2020 and it is
expected to grow at a compound annual growth rate (CAGR) of 12.5% from 2021 to 2028. Due
to changes in consumer eating habits and diet trends, the industry is expanding and experiencing
increasing demands. The rising number of milk allergies and lactose intolerance cases among
years is expected to increase the demand for dairy alternatives (Grand View Research, 2022).
Recently, commercially available plant-based milk alternatives have also been made from
several foods, including legumes, seeds, nuts, cereals, and pseudo-cereals (Midkinen et al, 2016,
p- 339-349). During the forecast period, the Asia Pacific dairy alternative market is expected to
grow at a CAGR of 12.7% (Mordor Intelligence, 2022). Plant-based milk alternatives are
moving out of their niche market in Europe. Since an estimated 15% of Europeans no longer
consume dairy, the market share for plant-based milk in Europe is only 4%, which is still a
small amount (Mikinen et al, 2016, p. 339-349). However, sales have more than doubled in the
past ten years, especially for non-soy beverages, which went from 17% to 40% share in the
category of plant-based milk alternatives (Haas et al, 2019, p. 3). This shift to plant-based dairy
products has led to a serious regression in the traditional roles and stability of the dairy industry,
especially in dairy-producing Western countries (Park, 2021, p.8). Although there is not any
market information about the consumption frequency of plant-based milk alternatives in
Tiirkiye , the diversity, and advertisements of these products on different platforms have
increased remarkably in recent years.

People who prefer plant-based milk alternatives compare non-dairy milk with animal
milk in terms of flavor, texture, and other sensory qualities, as well as nutritional value and
health benefits (Bridges, 2018, p. 20-27). Plant-based milk alternatives are rich in health-
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promoting beneficial compounds, and they have been recognized as functional foods and food
extracts with health benefits in the treatment or prevention of disease (Das et al, 2012, p. 666-
668) and also, can have several harmful impacts on health, such as a lack of protein, low
bioavailability of vitamins and minerals, and oral health issues when additional sugar is present
(Dubey and Patel, 2018, p. 59-69; Aydar et al, 2020, p. 2).

Lactose is a type of sugar found in milk and dairy products. Lactose intolerance is a
widespread medical condition that affects many people globally. The prevalence of lactose
intolerance in Tiirkiye has been reported to be 70-80% (Y1lmaz Kose and Olmez, 2016, p. 245-
252). Individuals with lactose intolerance experience symptoms such as cramps, bloating,
flatulence, and diarrhea after consumption due to lack of lactase enzyme (National Health
Services, 2022). Recently, lactose-free products are available in most markets as well as plant-
based milk alternatives. Additionally, some people have an allergy to the protein in cow's milk.
Symptoms can include urticaria and edema on the skin, respiratory issues, anaphylaxis, and
gastrointestinal issues such as vomiting, diarrhea, and bloody stools (Vandenplas et al., 2007,
p. 902-908). Regarding this issue, it is reported that plant-based milk consumers find these
products better digestible and allergy-free (Haas et al., 2019, p. 1) Therefore, the use of these
products is encountered in these pathologies.

Due to numerous dietary options such as vegetarianism and diets low in cholesterol, fat,
and energy, customers around the world accept plant-based milk substitutes and foods (Aydar
et al, 2020, p. 1-7). The popularization of vegan nutrition as a healthier diet, research on the
adverse effects of polluting factors caused by animal farming, and increased awareness of ethics
and rights have increased the orientation of plant-based products (Sexton et al., 2022, p. 606-
608). As well as environmental impact, it is reported that parental attitude has a dual effect in
this market by influencing to the preferences of children (Boaitey and Minegishi, 2020, p.639-
653). It is also emphasized that there is a trend towards plant-based proteins due to health
impact, weight control and social aspects (Vainio et al., 2016, p. 92-100). It is important to
investigate all these factors, which are considered from the socioeconomic, environmental,
health and individual perspectives, as they shape the market of plant-based milk alternatives.

In Tiirkiye , there is a lack of data about purchasing behavior and motivation that
influences the consumption of plant-based milk alternatives. This study aimed to identify the
primary justifications for selecting plant-based milk substitutes as well as the driving forces
influencing consumers' decisions to buy these products.

2. MATERIAL AND METHODS

2.1.Participants
In this cross-sectional study, 895 individuals aged 18-75 [meantstandard deviation

(SD)=31.17+9.62 years] participated voluntarily. The study was carried out between May and
July 2022 and applied via questionnaire through an online environment. The survey was shared
on a digital platform (Instagram) followed by over 15.000 consumers on social media. Ethical
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approval for this study was obtained from Acibadem Mehmet Ali Aydinlar University and
Acibadem Healthcare Institutions Medical Research Ethics Committee with project number
2022/07 on 22.04.2022. The study was carried out with the informed consent of the participants
and in accordance with the Principles of the Declaration of Helsinki.

2.2.The Data Collection Form

The data collection form consists of three sections. In the first section, all participants
were asked about their demographic characteristics (age, sex, educational status, occupation,
marital status, income), anthropometric measurements (weight, height), presence of lactose
intolerance, and complaints after cow's milk consumption. The body mass index (BMI) was
calculated by dividing the body weight (kg) by the square of body height (m?) and it was
classified according to the World Health Organization (World Health Organization, 2010). In
addition, the participants' lifestyle profiles were questioned with the 12 items (such as “I
exercise regularly”, “I like to have a beverage as a snack during the day”, “I like to try new
things”, and “I choose low-calorie beverages” etc.). A five-point Likert-type scale was used for
these questions and included options ranging from "1-strongly disagree" to "5-strongly agree"

and the Cronbach alpha value was found to be 0.788.

In the second section, the participants were asked about their consumption of plant-
based milk alternatives in the last year. While the data collection form of the participants who
answered "never" to this question (non-consumer, n=363) was terminated, the participants who
had consumed plant-based milk alternatives in the last year were directed to the third section of
the questionnaire. Participants consuming plant-based milk alternatives were divided into two
groups: consumed 1-3 times a week or more frequently as "regular consumers" (n=196) and 2-
3 times a month and less frequently as "irregular consumers” (n=336).

In the third section of the questionnaire, there were questions about the plant-based milk
alternatives consumption of the “regular consumer” group and the “irregular consumer” group
(n=532). The participants were asked about their previous consumption of 9 plant-based milk
alternatives (such as almond milk, soya milk, etc.), which are prominent in the digital platforms
examined by the authors during the design of the study, and which are estimated to be more
widely known by consumers.

The consumers' reasons for preferring plant-based milk alternatives were evaluated in 9
statements (such as “Drinking plant-based milk alternative is beneficial for health”, “I don’t
like to drink cow milk”, “Plant-based milk alternatives contains a low amount of fat.” etc.). A
five-point Likert scale was utilized for these items and included options ranging from “I-
strongly disagree” to “5-strongly agree” and the Cronbach alpha value was found to be 0.785.
In addition, the people who influenced the consumers' purchasing decision of plant-based milk
alternatives (such as family, friends and colleagues, food bloggers, etc.) were also questioned
and a five-point Likert scale was utilized for these items and include options ranging from “1-
not influenced at all” to “5-extremely influential” and the Cronbach alpha value was found to
be 0.822. Moreover, product-related factors that affect consumers' decision to purchase plant-
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based milk alternatives were also evaluated. Statements to complement the item “Generally, I
buy non-dairy milk that...” were asked to evaluate the features that affect the purchasing
decisions of the participants. A five-point Likert scale including options ranging from “I-
strongly disagree” to “5-strongly agree” was utilized for these items and the Cronbach alpha
value was found to be 0.729. Additionally, it was asked how important factors such as the brand,
taste, price, and health benefits of the product are in the consumers' decision to buy plant-based
milk. A five-point Likert scale including options ranging from “l-not important at all” to “5-
very important” was utilized and the Cronbach alpha value was found to be 0.815. Finally,
consumers were asked from which sources (television, blogger, social media, billboards, etc.)
they got information about plant-based milk alternatives and where they bought plant-based
milk alternatives.

2.3.Statistical Analysis

SPSS software version 21 was used for statistical analysis. The distribution of the
variables was evaluated with the Kolmogorov-Smirnov/Shapiro-Wilk's test. Mean and SD in
descriptive analyses, number (n) and, ratio (%) in categorical variables were used. The
comparison of the non-normally distributed variables was performed with the Mann-Whitney
U test, and the Chi-square test was used for the comparison of the distributions.

Multiple logistic regression analysis was performed with independent variables
assumed to be associated with two-category dependent variables (use class). First, the
independent variables (demographic characteristics, lactose intolerance, lifestyle profiles,
consumers' reasons for the preference, influencers to purchasing decisions, and product-related
factors) that were thought to be related within themselves were analyzed with separate models.
In these analyzes, a new model was tested with independent variables (24 items/variables) with
a p value below 0.20 and demographic characteristics (sex, age, education, BMI, income,
lactose intolerance, and gas complaint from milk consumption). The backward LR method is
preferred in this model. In the backward stepwise model, after the variable with the lowest
contribution to the model established with all independent variables (with the highest p value
greater than 0.10) is removed from the model, the model is retested with the remaining
independent variables, and this process is carried out by removing individual variables until
there is no p value higher than 0.10 in the model. The model obtained in the last step is reported
and the Odds Ratio (OR) statistic is interpreted. A p value of less than 0.05 was considered
statistically significant.

3. RESULTS

The demographic characteristics of participants are provided in Table 1. The total
number of participants was 895 and most of the population was female (n=796, 88.9%). The
mean age of participants was 31.17+£9.62 years. 66.8% of the participants had bachelor’s
degrees and 24.2% of them had master’s and doctorate degrees. 58.9% of the participants have
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a personal income less than expenses 16.6% of them have equal to expenses, and 24.5% of them
have more than expenses. Also, most of the participants were single (63.2%).

Table 1. Demographic characteristics of participants

Demographic variables (n=895) Mean SD
Age (year) 31.17 9.62
n (%)
Sex
Female 796 88.9
Male 99 11.1
Education
High school 80 9.0
Bachelor’s degree 598 66.8
Master’s and Doctorate 217 242
Personal income (monthly)
Less than expenses 527 58.9
Equal to expenses 149 16.6
More than expenses 219 24.5
Marital status
Single 566 63.2
Married 329 36.8
Lactose intolerance
Yes 166 18.5
No 473 52.8
Not sure 256 28.6
Gas complaints after milk consumption
Yes 556 62.1
No 339 37.9

12.1% of female participants reported that they consumed plant-based milk alternatives
2-3 times a month, 11.4% that 1-3 times a week, 6.9% that 4-6 times a week, and 5.0% that
every day. 40.5% of the all participants stated that they had never consumed plant-based milk
alternatives in the last year (36.6% for female and 72.7% for male) (Table 2). 81.2%, 60.2%,
and 51.3% of the consumers who have consumed plant-based milk alternatives in the past year
(n=532) stated that they had previously preferred almond milk, coconut milk, and soy milk,
respectively. This was followed by oat milk (40.8%) and hazelnut milk (31.4%) while the other
types of plant-based milk alternatives were consumed less by consumers (Table 2).
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Table 2. Distribution of consumption frequency and types of plant-based milk alternatives
Consumption Female Male Total
(n=796) (n=99) (n=895) p
frequency o o S
n Yo n Yo n Yo
Never 291 36.6 72 72.7 363 40.5
Everyday 40 5.0 1 1.0 41 4.6
4-6 times/week 55 6.9 2 2.0 57 6.4 0.000*
1-3 times/week 91 11.4 7 7.1 98 11.0 ’
2-3 times/month 96 12.1 7 7.1 103 11.5
Once a month or less 223 28.0 10 7.1 233 26.0
Plant-based alternatives** (n=532)
Almond milk 413 81.8 19 70.4 432 81.2 0.648
Coconut milk 302 59.8 18 66.7 320 60.2 0.247
Soy milk 258 51.1 15 55.6 273 51.3 0.524
Oat milk 204 40.4 13 48.1 217 40.8 0.263
Hazelnut milk 155 30.7 12 44.4 167 314 0.220
Rice milk 31 6.1 6 222 37 7.0 0.001
Walnut milk 16 3.2 3 11.1 19 35 0.437
Other*** 22 4.4 2 7.4 24 4.5 0.795

* Pearson Chi-square, p<0.05
** Multiple responses
***Other: Pistachio milk, corn milk, tahini milk, cashew milk, hemp milk, melon seed milk

Table 3 indicated the participants’ lifestyle profiles. The variables were measured by a
five-point scale (“1-strongly disagree” to “5-strongly agree”). The mean score of “I like to have
healthy/clean food” was the highest lifestyle item with a mean score of 4.31+£0.76 for regular
consumers and 4.06+1.08 for non-consumer (p<0.05). Followed by this item; “I like to try new
things.”, “I like to use the internet to access health information.”, “I like to have a beverage as
a snack during the day.” and “I like to spend time in the supermarket.” with the mean scores of
4.25+0.93, 3.96+1.06, 3.84=+1.11, and 3.82+1.22, respectively for consumers and 3.69+1.16,
3.64+1.29, 3.81£1.14, and 3.33+1.33 for non-consumers. For all items about lifestyle profiles,
total mean scores were 3.63+0.59 for consumers and 3.37+0.69 for non-consumers (p<0.05).
There was no significant difference between the total mean score of female and male
participants (unshown data) (p>0.05).
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Table 3. Lifestyle profiles of the regular consumers and non-consumers
It bout lifestvl Consumer Non-consumer Total
e ADOUT IRV (n=532) (n=363) (n=895)
P Mean SD Mean SD p Mean SD
lf;ng to have healthy/clean 431 076 406  1.08 0014* 421 0091
I like to try new things. 4.25 0.93 3.69 1.16 0.000* 4.02 1.06
Llike to use the internet to 396 1.06 364 129 0001* 383 117
access health information.
Ilike to have a beverage as a 384 111 3.81 1.14 0782 383 1.12
snack during the day.
Iike to spend time in the 382 122 333 133 0.000% 3.62 129
supermarket.
I'ike to eat or drink sweet 378 110 370 116 0435 375 1.13
things.
Ilike to have healthy foodora 5 50 45 344 117 0000% 364 118
beverage before exercising.
I follow the trend. 3.36 1.23 2.89 1.20  0.000* 3.17 1.24
I choose low-calorie 336 127 3.14 130 0.012% 327 129
beverages.
I exercise regularly. 3.18 1.23 2.98 1.23 0.014* 310 124
I like to do outdoor activities. 2.97 1.21 2.85 1.14 0.143 2.92 1.18
I check calories. 2.88 1.26 2.83 1.22  0.531 2.86 1.24
Total score 3.63 0.59 3.37 0.69 0.000* 3.52 0.65

* Mann Whitney U test, p<0.05

Table 4 indicated the consumers’ reasons and influencers to for preferring plant-based
milk alternatives. For consumers (n=532) “Non-dairy milk contains good fat.” is the item with
the highest score among the reasons for preference with a mean of 4.02+0.84. Items of
“Drinking plant-based milk alternatives is beneficial for health.”, “Plant-based milk alternatives
taste good.” and “Plant-based milk alternatives are trendy.” followed this by the mean scores
of 3.814+0.92, 3.72+1.11, and 3.52+1.26, respectively. Participants agreed with the statement in
most items. According to the results, participants agreed that plant-based milk alternatives
contain good fats the most and a total of 272 participants (51.1%) agreed and 153 participants
(28.8%) strongly agreed with this statement. A large proportion of participants also think that
plant-based milk alternatives are beneficial for their health (n=225, 42.3% agree and n=129,
24.2% strongly agree).

The participants were asked about the people who influenced purchasing decisions on
plant-based milk alternatives by using a five-point Likert scale. The most influencer for
consumers was dietitians (24.6% extremely influenced) followed by doctors (16.7% very
influenced), health-related authors (16.7% very influenced) (Table 4).
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Table 4. Distribution of consumers’ reasons and influencers to for preference for plant-based
milk alternatives

Strongly Disagree  Undecided Agree Strongly

. Item scores
disagree agree

Reasons for preference

(n=532) n % n % n % n % n % Mean SD
Plant-based milk

alternatives contains 7 1.3 18 34 82 154 272 51.1 153 288 4.02 0.84
good fat.

Plant-based milk

alternatives is beneficial 8 1.5 33 62 137 258 225 423 129 242 381 092
for health.

Plant-based milk
alternatives taste good.
Plant-based milk
alternatives are trendy.
Plant-based milk
alternatives contains a 27 5.1 95 179 144 27.1 194 364 72 135 335 1.08
low amount of fat.

I don’t like to drink
cow’s milk.
Plant-based milk
contains high calcium.
Plant-based milk
contains high protein.
Plant-based milk helps
reduce weight.

29 55 46 86 113 212 199 374 145 273 372 1.11

49 92 75 141 90 169 182 342 136 256 3.52 1.26

84 158 138 259 49 92 87 164 174 327 324 1.51

42 79 75 141 218 41.0 133 250 64 12.0 3.18 1.07

42 79 116 21.8 162 305 153 288 59 11.0 3.12 1.12

65 122 143 269 191 359 97 182 36 68 280 1.08

Influencer (n=532) Not at all Slightly  Moderately Very Extremely

Dietitians 59 11.1 62 11.7 174 327 106 199 131 246 335 1.27
Doctors 105 197 91 17.1 185 348 8 167 62 11.7 283 1.25
Health-related authors 113 212 121 227 161 303 89 167 48 9.0 269 1.23
Food bloggers 201 37.8 138 259 133 250 44 83 16 3.0 212 1.10
Sports trainer 243 457 109 205 125 235 38 7.1 17 32 201 1.12
Friends and colleagues 259 48.7 143 269 97 182 27 5.1 6 1.1 1.83 097
Family 294 553 104 195 93 175 24 45 17 32 181 1.07

Social media phenomena 385 724 85 16.0 42 79 14 26 6 1.1 144 0.83
Celebrities 419 788 65 122 34 6.4 9 1.7 5 09 133 0.5
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Table 5 shows product-related factors that affect consumers' decision to purchase plant-
based milk alternatives. The most prominent factors for consumers were being able to taste
before purchase (x=4.13+0.94) followed by being unsweetened (x=3.96+1.16), promotion
(x=3.82+1.25), high protein content (x=3.45+1.19), same branded (Xx=3.44+1.11) and low price
(x=3.38+1.35). In addition, the most important product-related factors for consumers were
freshness (x=3.95+0.91) followed by flavor (x=3.91+£0.91), price (Xx=3.78+1.04), nutrient
content (x=3.75+0.96) and plant which is made from (Xx=3.73+0.99).

Participants buy plant-based dairy alternatives most frequently from supermarkets (the
sum of the “often” and “always” options are 47.6% of the participants) and online channels (the
sum of the “often” and “always” options are 25.7% of the participants). Also, information
sources about plant-based dairy products were asked. 75.9% of the participants use social
media, 49.1% use websites, and 26.4% use sales points as sources of information about plant-
based dairy products (unshown data).

Table 5. Product-related factors that affect consumers’ purchasing decision

“Generally, I buy plant-based  Item scores  “... influences my purchase Item scores
milk alternatives that ...” decision.”

(n=532) Mean SD (n=532) Mean SD
I can taste before purchase 4.13 0.94 Freshness 395 091
is unsweetened 3.96 1.16 Flavor 391 0.91
is promotion 3.82 1.25 Health benefit 3.82 1.03
has high protein 3.45 1.19  Price 3.78 1.04
is the same brand 344 1.11 Nutrient content 3.75 096
is low price 338 135 The plant which is made from 3.73 099
has high calcium 323 12 Commentslreadaboutthe 335 115

product

has a low amount of fat 3.10 1.20 Brand 3.11 1.01
is pasteurized 3.10 1.17 Promotion 2.90 1.33

Sales channel (such as an

has low calories 2.98 1.22 . 2.70 1.26
online, market)

is interesting packaging 2.09 1.13  Package 2.48 1.13

is flavored (c.g., chocolate, 207 1.18 Being fashionable 136  0.74

strawberry, green tea, etc.)

The final model obtained as a stepwise multiple logistic regression analysis is presented
in Table 6. The odds (probability) of being a regular consumer for each categorical level
increase in those who exercise regularly by 1.337 times (33.7%) times compared to the odds
(probability) of irregular consumer. Similarly, considering drinking plant-based milk beneficial
for health (OR=1.978, 95% CI= 1.463-2.674, p<0.001), thinking that plant-based milk
alternatives contain a low amount of fat (OR=1.251, 95% CI=1.010-1.549, p=0.041), thinking
that plant-based milk alternatives taste good (OR=1.488, %95 CI=1.157-1.914, p=0.002),
giving importance to the opinions of sports trainers (OR=1.237, 95% CI=1.012-1.513, p0.038)
and the behavior of buying the same brand (OR=1.414, 95% CI=1.148-1.740, p=0.001) increase
the odds of being a regular consumer compared to the probability of being an irregular
consumer.
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Table 6. Logistic regression analysis of the regular and irregular consumers' purchasing criteria

95% C.I. for OR

B S.EE. Wald df p OR Lower  Upper
Education 0356 0.197 3268 1 0.071 1427 0970 2.099
I exercise regularly. 0.291 0.094 9590 1  0.002 1.337 1.113 1.607
I like to have healthy food or a beverage before exercising. -0.374 0.162 5346 1  0.021 0.688 0.501 0.945
I like to try new things. 0260 0.134 3772 1 0.052 1.298 0.998 1.688
Drinking plant-based milk alternatives is beneficial for health. 0.682 0.154 19.647 1 <0.001 1.978 1.463 2.674
I don’t like to drink cow milk. 0.146  0.078 3.457 1 0.063 1.157 0.992 1.349
Plant-based milk alternatives contain a low amount of fat. 0.224 0.109 4193 1 0.041 1.251 1.010 1.549
Plant-based milk alternatives taste good. 0398 0.128 9591 1 0.002 1.488 1.157 1.914
Drinking plant-based milk alternatives are trendy. -0.196  0.091  4.680 I 0.031 0.822 0.688 0.982
Sports trainer 0.213 0.103 4297 1 0.038 1.237 1.012 1.513
Generally, I buy plant-based milk alternatives that is the same brand. 0346 0.106 10.661 1 0.001 1414 1.148 1.740
Generally, I buy plant-based milk alternatives that is pasteurized. -0.359 0.102 12370 1 <0.001 0.698 0.572 0.853
Generally, I buy plant-based milk alternatives that is low in price. -0.234  0.094 6.168 1 0013 0.791 0.658 0.952
The plant which is made influenced my purchase decision. 0.247  0.135 3.373 1 0066 1.280 0.984 1.667
Health benefits influence my purchase decision. -0.366  0.137 7.169 1  0.007 0.693 0.530 0.906
Promotion influences my purchase decision. 0.161 0.095 2828 1 0.093 1.174 0974 1.416
Comments I read about the product influence my purchase decision. -0.271  0.106  6.515 1 0011 0.763 0.619 0.939
Constant -5424 1240 19.140 1 <0.001 0.004

IDUHES
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4. DISCUSSION

The production of plant-based milk alternatives from legumes and seeds is an ancient
technology dating back to the 13th century. As technology has advanced, legumes (soybean),
seeds (sunflower), nuts (almond, hazelnut), and cereals (oat, rice) have been used in the
production of plant-based milk alternatives. Especially nuts such as almonds and hazelnuts are
used in preparing plant-based milk alternatives due to their nutritional content rich in essential
fatty acids, proteins, dietary fibers, phytosterols, polyphenols, vitamins, and minerals (Sethi et
al, 2018, p. 3410-3418). Unlike animal milk, plant-based milk alternatives contain
phytochemicals (phenolic acids, flavonoids, stilbenes, lignans, hydrolysable tannins, condensed
tannins, proanthocyanidins, carotenoids, alkaloids, phytates, terpenes, phytoestrogens), dietary
fiber, and have a low glycemic index (Chalupa-Krebzdak et al, 2018, p. 87-91; Sethi et al, 2018,
p. 3410-3418). In recent years, consumers' demands for such different products have increased
due to several reasons such as increased health awareness, desire to improve the quality and
duration of life, and effort to reduce the costs for the prevention and treatment of diseases. In
addition, food manufacturers have also turned to increase the variety of products with a
personalized beneficial effect. These products, called "functional foods", are defined as food or
food ingredients that provide additional benefits to physiology and metabolic functions beyond
meeting the body's basic nutritional needs thus preventing diseases, and providing a healthier
human life (Martins et al, 2016, p. 445-457).

Due to the health-promoting components, plant sources (grains and legumes) have been
recognized as functional foods and nutraceuticals in recent years (Kaur and Das, 2011, p. 861-
875). Additionally, plant-based milk alternatives are in use not only as a beverage but also as a
product ingredient in many western nations (Sethi et al, 2016, p. 3410-3418). The Mintel
research showed that sales of plant-based milk alternatives in the United States have increased
by 61% since 2012 (Mintel Press Team, 2018a). Retail sales of plant-based milk alternatives in
the United States increased by 9% to US$1.6 billion in the first half of 2018, more than doubling
to reach US$21 billion globally between 2009 and 2015 (Cornucopia Institute, 2019, p. 2). The
selection includes milk made from almonds, oats, coconut, peas, hemp, and other grains, seeds,
nuts, and legumes in addition to traditional soy milk. Plant-based milk substitutes (ice cream,
yogurt, cream, and cheese) have seen similarly rapid growth, with sales in the United States
more than doubling in the last two years to $920 million in 2019 (Allen, 2019). Another research
reported that the market size of global plant-based milk alternatives was $19.66 billion in 2020,
with a 3.05% lower growth rate 2020 compared to the average annual growth in the 2017-2019
period due to the devastating impact of COVID-19. The market is anticipated to resume its prior
dynamic growth in the post-pandemic period, growing at a CAGR of 13.30% from US$22.25
billion in 2021 to US$53.97 billion in 2028 (Fortune Business Insight, 2022). Plant-based milk
alternatives commonly found in the market in Tirkiye are soy, almond, oat, and coconut milk.
As in the world, we estimate that consumption of plant-based milk alternatives in Tiirkiye has
increased significantly in recent years. However, we could not find reliable data on the market
figures for these products in Tiirkiye. To the best of our knowledge, this is the first study about
the consumption frequency and preferences of plant-based milk alternatives in Tiirkiye. In our
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study, 22.1% of the participants consumed plant-based dairy products 1-3 times a week or more
often (regular consumers), 37.5% consumed 2-3 times a month or less frequently (irregular
consumers), and 40.4% did not consume these products at all. Consumers of the plant-based
milk alternatives preferred almond milk more frequently (81.2%), followed by 60.2% coconut
milk, 51.3% soy milk, and 40.8% oat milk.

Verbeke (2005, p. 47-48) have reported that the most important acceptance criteria for
functional foods are the socio-demographic characteristics of consumers such as gender,
education, age, income, and openness to new products. A study of the use of functional foods
found significant sociocultural differences between US and European consumers (Markovina
etal, 2015, p. 26-32). Poulsen et al. (1999, p. 16) reported that relatively older participants (over
55) are more likely to purchase functional foods. According to Buyukkaragoz et al. (2014, p.
628-635), older consumers in Tiirkiye were 3.935 times more aware of functional foods than
younger consumers (p<0.05). A prior study found that female customers are a more promising
target market than male consumers (Maxim et al, 2019, p. 138-142), and our study also
supported this result. In the current study, young adults consumed more plant-based milk
alternatives than older consumers (unshown data). In terms of socio-demographics, consumers
with a higher educational background and higher income purchased functional products more
often (Verbeke, 2005, p. 47-49). In our study, most of the participants have a higher education
background and there was a significant relationship between high education levels and
consumption of plant-based milk alternatives. Furthermore, participants with higher incomes
reported consuming more plant-based milk alternatives than participants with lower incomes in
our study (unshown data). In another study, Wolf et al. (2020, p. 11210-11216) used k-means
cluster analysis to identify three consumption clusters for US households. The largest cluster,
comprising 61.6% of households, was consuming dairy milk regularly and drinking little or no
plant-based beverages. The second cluster, flexitarian households which accounted for 15.6%
of respondent households, were frequently consuming both dairy milk and plant-based
beverages. Plant-based consumers, who made up 22.8% of all households, were consuming
almost entirely plant-based beverages. According to their findings, flexitarian families were
larger, more likely to have young children, more likely to have a vegetarian or vegan member,
and more liberal than conventional dairy-consuming households when comparing demographic
variations between clusters. Plant-based households shared many characteristics with
flexitarian households. For almost all consumption purposes, the flexitarian and plant-based
clusters were willing to substitute dairy milk for plant-based beverages (Wolf et al, 2020, p.
11210-11216).

Mintel's research reported that 90% of consumers of plant-based milk alternatives also
buy cow's milk, and that one of the main factors in choosing these products is that they taste
better (Mintel Press Team, 2018b). Taste is the most important characteristic of milk
consumption in general. In other studies, consumers cited flavor as a significant factor in
explaining why they prefer plant milk or food alternatives over dairy products (McCarthy et al,
2017, p. 6125-6138; Schyver and Smith, 2005, p. 292-299). In another study, Palacios et al.
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(2009, p. 739-741) reported that cow's milk was evaluated significantly better than soy milk in
terms of taste and other sensory properties. In our study, the participants who consumed plant-
based milk alternatives reported that the most common reasons for consumption were "good
fat", "beneficial for health", "taste good" and "trendy". Also, people who like to have
healthy/clean food, try new things, and spend time in the supermarket consumed plant-based
milk alternatives. The flavor, freshness, price of the product, and the plant made from had
affected the consumers’ purchasing decisions. In addition, consumers reported that nutrient
content also affects their decision. Although plant-based milk alternatives are functional foods,
the protein (essential amino acid), vitamin and mineral (calcium, iodine, iron) content, and
bioavailability of some nutritional components are lower than in dairy milk (Chalupa-Krebzdak
etal, 2018, p. 87-91; Sethi et al, 2018, p. 3408-3423; Singhal et al, 2017, p. 799-800). According
to studies, consumers were generally aware of the fact that animal milk is a source of calcium
and its benefits, especially on skeletal health, but they also considered plant-based milk an
important source of calcium (Chapman et al, 1995, p. 336-337; McCarthy et al, 2017, p. 6126-
6137; Kopf-Bolanz and Sousa, 2017, p. 2-4).

McCarthy et al. (2017, p. 6126-6127) used a selection-based composite analysis in a
study of cow's and plant-based milk consumers to rank the importance of certain product
characteristics for cow's milk and plant-based milk alternatives. The fat content (1-2% fat),
package size, and label statements for cow's milk were determined to be the most crucial factors.
The amount of sugar (naturally sweetened), the type of plant source (almonds), and the size of
the package are the three major characteristics of plant-based milk alternatives. Achieving a
healthy lifestyle and a balanced diet were important values and the protein and calcium content
of products was mentioned as significant by both groups (McCarthy et al., 2017, p. 6126-6137).
In our study, consumers stated that being able to taste before purchasing, being unsweetened,
being promotional, and having high protein are the features that most affect their purchasing
decisions.

Beverages are no longer just thirst quenchers in today's world. Consumers request
special functions in beverages due to current health trends. These changes lead to the
development of new products in the beverage industry. The functionality of these drinks can be
tailored to specific needs and lifestyles, such as boosting energy, delaying aging, combating
fatigue and stress, and preventing certain diseases. Cow's milk allergy, lactose intolerance,
weight management, and hypercholesterolemia have arisen in a need for an alternative
functional dairy product. The traditional understanding of milk has changed because of
consumer attitudes toward cow's milk, increased awareness of lactose intolerance, and the
widespread incidence of cow's milk allergy (Aydar et al, 2020, p. 2). The US National Library
of Medicine (2020) found that a decline in lactose digestion has been observed in 65% of the
world's population. In East Asia, lactose intolerance affects 70-100% of the population.
Additionally, West African, Arab, Jewish, Greek, and Italian communities are affected by this
intolerance. The prevalence of lactose intolerance in Tiirkiye has been reported to be 70-80%
(Yilmaz Kése and Olmez, 2016, p. 245-252). Individuals with lactose intolerance should avoid
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lactose-containing products and substitute lactose-free or milk-free alternatives, such as plant-
based milk alternatives (Yadav et al, 2017, p. 23-26). In our study, only 18.5% of the
participants reported that they are lactose intolerant and 28.6% have no idea. Also, 78.9% of
those with lactose intolerance (n=129) and 52.4% of those without lactose intolerance (n=246)
purchased plant-based milk alternatives in the past year (unshown data). According to these
findings, consumers' preferences for plant-based milk substitutes are not significantly
influenced by their lactose intolerance.

Consumers have been relying more on computers and information technologies,
particularly mobile platforms, and social media for information on nutrition and health
(DiFilippo et al, 2015, p. 243-253). Adolescents and young adults are more inclined to use these
platforms for health, as they spend most of their time using smartphones and social media (Chau
et al, 2018, p. 77-91; Ajie and Chapman-Novakofski, 2014, p. 631-645). Most consumers who
participated in our research and consumed plant-based milk alternatives stated that the uptrend
of these products affects their consumption preferences. Social media influences the nutritional
behaviors of adolescents and young adults and can also spread misinformation. People with
poor health literacy are particularly affected by false health claims. In a study, it was determined
that the level of insufficient literacy was between 22% and 33% (Berkman et al, 2010, p. 9-19).
Additionally, according to research on European health literacy, eight countries' low health
literacy levels ranged from 2% to 27% (Kickbusch et al, 2013, p. 15). In the study by Ozdemir
et al. (2010, p. 464-477), the literacy level of adults living in Tiirkiye was found to be 41% on
the Rapid Estimate of Adult Literacy in Medicine (REALM) scale and 72% on the Newest Vital
Sign (NVS) instrument. On the other hand, in Tiirkiye , not only health professionals but also
people from different disciplines provide information about nutrition and food, and this
accelerates the flow of wrong or unproven information. In recent years, the increasing claims
in the media about animal milk being harmful to health in Tirkiye create pressure on
consumers. Health professionals with this perspective have created an "unhealthy" label against
animal milk. Many consumers who follow health and nutrition trends have started to listen to
these statements and their purchasing preferences regarding dairy products have changed
(Saglam and Giimiis, 2019, p. 153-162). On the other hand, most consumers who participated
in our study and consumed plant-based milk alternatives stated that they preferred these
products due to their being healthier choices. Consumers, who stated that the comments they
read about the products affect their purchasing decision, consume more plant-based milk
alternatives (OR=0.763, 95% CI, p<0.05). In addition, consumers reported that dietitians were
the most influential person in their purchasing decisions, and regular consumers who stated that
they were influenced by sports trainers consumed more plant-based milk alternatives than
irregular consumers (OR=1.237, 95% CI, p<0.05).

Today, consumers' preferences also have turned to plant-based diets for various reasons
such as avoiding animal cruelty, increasing environmental awareness, as well as the desire to
live a healthy life (Vegetarian Society, 2022). Individuals — especially the younger generations
(16 to 24 years old) — increasingly associate dairy farming with environmental damage (Mintel
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Press Team, 2019). Recent research showed that dairy products have high water, soil, and
greenhouse gas footprint compared to other foods (Poore and Nemecek, 2018, p. 987-992).
Also, some studies reported that reducing animal protein consumption can reduce chronic
disease incidence and impact the environment (Westhoek et al, 2014, p. 196-205; Clark et al,
2019, p. 23357-23358). Despite the emergence of various trends such as veganism,
vegetarianism, lacto-vegetarianism, and ovo-vegetarianism, plant-based milk substitutes are
not only consumed by vegans, vegetarians, or people with allergies and milk sensitivities
(Vegetarian Society, 2022).

Studies investigate how consumers' perceptions and preferences for functional foods
have changed to improve health (Urala, 2005, p. 23; Krystallis et al, 2008, p. 525-538; Sir¢ et
al, 2008, p. 457-458). A recent study evaluated the improvement in diet quality between 1990
and 2018 in 185 countries and reported no improvement in South Asia and Sub-Saharan Africa,
while a moderate increase in all other regions (Miller et al, 2022, p. 695-696). Few countries
around the world are on track to meet nutrition targets (Global Nutrition Report, 2022, p. 13-
17). According to the data of the Tiirkiye Nutrition and Health Survey (Republic of Tiirkiye
Ministry of Health, 2019, p. 5-7), the perception of healthy nutrition in society does not act.
Turkish society has made a rapid transition toward western type nutrition, and this situation
causes significant problems in meeting daily nutrients. However, according to the results we
obtained from our study, the desire for healthy nutrition increases the tendency toward the
consumption of plant-based milk alternatives. This study can be considered a first step for the
interest in and structuring these products as a part of healthy nutrition. Understanding the
consumers' reasons for preferring plant-based milk alternatives will guide future studies on this
subject.

S. CONCLUSION

In a conclusion, consumer acceptance of plant-based milk alternatives is influenced by
the consumer's perception of healthy food, marketing strategies, and consumer expectations.
Therefore, there is a strong need to accurately communicate the advantages and disadvantages,
as well as the health-promoting benefits of plant-based milk alternatives. Our study showed that
socio-demographic characteristics such as age, monthly income, education level, and prices are
important factors affecting consumers' decisions to purchase and/or consume plant-based milk
alternatives. Income level is found to be the main determinant in purchasing these products.
Plant-based milk alternatives cost around $3.42, compared to animal milk, which costs about
$1.03 per liter in Tiirkiye today. Therefore, for many families, animal milk continues to be an
important food group in terms of providing calcium and protein. In addition, it has been
observed that there is a lack of information regarding these products or that the concept has
been misinterpreted. Consumers evaluate plant-based milk alternatives as more nutritious and
healthier compared to animal milk. From this perspective, it's critical to inform customers of
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these products or their nutritional components' positive effects on health. Plant-based milk
substitutes are without a doubt one of the most promising and rapidly expanding food industry
segments, but they also require scientifically reliable evidence of the benefits they provide for
human health. However, there are some limitations in this study. One of these limitations is that
the study was conducted online. Therefore, all data are based on the statements of the
participants. In addition, the study was not designed based on consumer behavior models.
Consumer behavior models play an important role in explaining what consumers buy, why they
buy, when they buy, and where they buy. For this reason, studies with larger samples based on
consumer behavior models are needed.
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