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Food industries are developing new processing technologies, resulting in the 
emergence of new product categories, including ready-to-eat meals, functional 
foods and beverages, and plant-based foods, etc. Rapid globalization, changes in 
lifestyle, consumer awareness, and perception toward food drive further technical 
advancements. However, consumer perception remains the prime factor for food 
marketing and technological development. Consumer perception is a trifecta of 
sensory properties, personal and environmental factors. Sensory and personal 
factors include consumer age, attitude, health condition, nutrition awareness, 
and religion which directly influence consumer choice. Whereas environmental 
factors consist of regional variation in the food process, national economic 
status, and consumer purchasing power. All these factors affect consumers’ 
decisions to accept or reject foods. Additionally, consumers are more willing to 
taste innovative food products that assure the safety and quality of the product.

KEYWORDS

food products quality, environmental factors, personal characteristics, consumer 
perception, novel food acceptance

1. Introduction

To sustain life and promote well-being, the human body has a fundamental physiological 
requirement for food. Despite the importance of its nutrient content, the selection of food is 
subject to the influence of consumer perception. Apart from its fundamental role, food also 
provides a pleasant sensation, and this characteristic is predominantly taken into consideration 
when designing a food product (van Eck and Stieger, 2020). The exponential surge in global 
population, with a 98% increase from 1961 to 2000, directly influenced the demand for food. 
This demand will be further exacerbated by an additional 71% increase in population by 2050. 
The high population growth is inevitably leading toward Malthusian crisis (Cole et al., 2018; 
White and Gleason, 2022). While the increase in population challenges the harmony of food 
security, current scientific and technological advances in agriculture and food science have 
contributed to meeting the demand (Cole et  al., 2018). The rise in income has created 
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reciprocal interactions between the rural food system and the 
demands of modern urban life. The dynamics between food prices 
and income have increased accessibility, impacting food choice and 
consumer behavior, with both negative and positive implications 
(Ambikapathi et al., 2022). As basic food security gets assured and 
the availability of food is not an issue, the spectrum of food 
choice broadens.

The phenomenon of choosing a certain food is the result of an 
intricate interaction between sensory inputs, perception, cognitive 
factors, and cultural acceptance. These factors can be divided into 
external and internal factors (Musso et al., 2022). External factors 
encompass various aspects, including demographic changes in social 
groups, lifestyle alteration due to economic prosperity, globalization 
of food markets, changes in the agrifood systems and the supply chain 
(such as modern retail, new food safety, and quality standards), all of 
which have had an impact on food availability and dietary choices 
(Cole et al., 2018). Consumer perception of food and intake also varies 
based on factors such as the accessibility of the food, eating locations, 
companions, the color of the food, and physical and sensory properties 
like temperature, lighting, smell, time of consumption, and sounds 
(Bartkiene et al., 2019). Additionally, individual factors such as gender, 
age, education level, emotional motivation, education level, income 
level, and understanding of food risk factors, additives, and 
contaminants have a significant influence on food choice (Bartkiene 
et al., 2019). Figure 1 represents various factors affecting consumers’ 
perception of food.

Erroneous perception of new technologies has an impact on food 
product preferences. For example, irradiated food reduces microbial 
load, increases shelf life, and reduces the occurrence of foodborne 
illness (Caputo, 2020). Foods that undergo irradiation require an 
international Radura logo to denote the treatment. Some consumers 
mistakenly believe that irradiation treatment diminishes the nutrient 
content of food content, degrades sensory quality, and in the worst 

case, could make food radioactive. The Radura logo has gained 
notoriety, prompting international agencies to revise the labeling 
system (e.g., adding a statement such as “Gamma-ray sterilization of 
food” or “Electron beam sterilization”; Caputo, 2020). This highlights 
how poor presentation and labeling could lead to misbranding of 
products, influencing consumer acceptance and their willingness 
to purchase.

The urge to buy a product is unapologetically associated with the 
weight of a brand. For example, when comparing two fundamentally 
identical products from different brands (national brands and private 
label brands), consumer acceptance is skewed. Consumers exhibit 
more confidence in national brands, which highlights the significant 
impact branding can have on a product’s status in the consumer 
mindset (Musso et al., 2022).

Sometimes, innovation creates hesitancy among consumers when 
it comes to making a purchase. It is essential for innovation in food 
processing and preservation technology to align with the characteristic 
flavors of food. This allows consumers to accept the product, while 
producers can take advantage of the new technologies. Red and 
processed meats are well-known for their association with 
non-communicable diseases, and reducing consumption is considered 
the best approach to counteract this issue (Bryant, 2019). To address 
this concern, numerous plant-based meat analogs/substitutes derived 
from peas, soy, and beans have been developed and continue to 
be  developed. However, these plant-based products do not fully 
replicate the sensory profile, particularly the meaty flavor, of their 
animal-based counterparts (Grasso et al., 2022). Studies of the factors 
influencing consumer perception of food and their impact on the food 
industry are limited. This review article explores multiple variables 
related to food, including sensory aspects, packaging, and personal and 
environmental factors such as religion, ethics, socio-demographic 
variables, consumer age, consumer health, and awareness. The article 
also examines consumer decision-making processes that impact the 

FIGURE 1

Factors influencing consumer perception toward food.
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food industry and discusses consumer approaches to innovative food 
systems. Finally, the article concludes with remarks and future 
perspectives on various factors influencing consumer perception 
of food.

2. Variables in food acceptance

2.1. Food-related variables

2.1.1. Sensory attributes
The selection of food is highly dependent on sensory properties 

of food products, which include taste, flavor, Odor, texture, and more. 
The acceptance of the food is considerably enhanced when a consumer 
is exposed to a food containing two distinctively different tastes. This 
may be due to the suppression of sensory desire beyond exposure to 
a similar taste profile, resulting in a lowered desire for similar-tasting 
food (Chaaban and Andersen, 2021). For example, combining two or 
more foods can create more appealing composite food. Specific foods 
possess distinctive properties, such as microscopic structure, 
homogeneity, and emulsion properties, which influence the sensory 
characteristics and nutritional constituency of the composite food 
(van Eck and Stieger, 2020).

The perception of a flavor is the function of taste, texture, smell, 
visual and auditory cues. Acceptance of a particular sensory profile is 
a multisensory phenomenon, which is also heavily influenced by the 
emotional experience of the food (Figure 2), with less concern about 
its impact on health (Prahalathan et  al., 2022). Brands are now 
focusing on creating product that evoke a strong emotional attachment 
from consumers. The sensory characteristics of these products are 
specifically designed to tap into the brand’s signature sensory recall, 
which is appealing to consumers (Crofton et  al., 2019). When an 
optimum sensory profile is achieved, acceptance surges, leading to 
higher consumption of the food.

The influence of the sensory profile of food on its palatability can 
be optimized to quantitatively modulate calorie intake. It has been well 
established that palatability is not the only factor influencing food 
choice; the contextual aspects of the situation also have a significant 
impact on individuals’ choices (McCrickerd and Forde, 2016).

The smell of food plays a crucial role in food choice as it is 
instantaneously perceived compared to other senses (visual, auditory, 
and tactile). However, it may not necessarily have a direct stimulatory 
effect on appetite and food choice (McCrickerd and Forde, 2016). 
Nonetheless, it has a strong affiliation with the emotional experience 
of food and can greatly influence consumers’ purchasing decisions 
(Maggioni et al., 2020).

The textural properties and tactile feedback of food also have a 
significantly influence on the acceptability and consumer perception. 
Foods with harder, chewier, thicker, and creamier properties are 
associated with being nutritious and providing a higher sense of 
satiety. This is because increased chewing time and force elicit an 
optimum cephalic-phase preparatory response and enhances 
oro-sensory perception. Therefore, integrating and maintaining these 
characteristics can have a significant influence on food choices 
(McCrickerd and Forde, 2016).

Taste is the most dynamic variable that strongly defines the 
nutritional relevance of food. For instance, the savory deliciousness of 
umami flavor is associated with the presence of protein in food, while 
sweetness is linked to the calorific abundance of the food (McCrickerd 
and Forde, 2016). On the other hand, visual cues directly influence the 
choice of meal portion size, and visual input information is 
extrapolated to compare newly introduced food with previous 
experiences (McCrickerd and Forde, 2016). Additionally, auditory 
feedback derived from chewing, drinking, or biting food should 
correspond to the nature of the food (Spence et al., 2019).

The likeness of sensory attributes of a certain food product can 
be  promptly determined by the degree of consumers’ acceptance. 
Hence, it is a strong determinant for estimating consumer demand. 

FIGURE 2

Sensory attributes and their influence on consumer food perception.
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The physicochemical properties of food are the primary determinants 
of the resulting sensory attributes. In order to meet the perceived 
sensory requirements of a specific food, physicochemical properties, 
such as texture and flavor must be modulated to meet consumers’ 
expectations (van Eck and Stieger, 2020).

2.1.2. Packaging
The packaging of food product protects it from the damages and 

spoilages that could be inflicted by physical, chemical, and microbial 
activity (Otto et al., 2021). Additionally, quality, and visual esthetics 
(graphics, colors, and images printed) of packaging materials, are 
attributed to be the overall quality of the product. Hence, steers the 
consumer preference of the product. The importance of packaging 
esthetics is more prominent in fast-moving consumer goods (FMCG) 
as it enhances product uniqueness above other brands (Rambabu and 
Porika, 2020; Figure 3).

Packaging and labeling are crucial for initial consumer-brand 
interaction which significantly influence product preference. The 
appearance of the food packaging goes beyond color, size, shape, 
images, and text, as it is also subconsciously assessed for the inclusion 
of logos beyond the brand logos, like healthy logo and nutrition 
information (Lindh et al., 2016).

The functionality of the packaging materials, such as resealable, 
ease of opening, storage and transportation convenience, and 
disposability, significantly influences consumer acceptance. For 
example, the widespread use of tetra pack in perishable food 
packaging, such as milk and fruit juice, is primarily attributed to 
their non-refrigerated prolonged storage capability (Gómez 
et al., 2015).

Consumers concerns arise regarding the environmental effects of 
glass, metal, paper, and various plastics (Otto et al., 2021), as they have 
limited usage time and poor recyclability (Geueke et al., 2018). The 
active and intelligent packaging concept is gaining attention due to its 
ability to extend shelf life (Müller and Schmid, 2019). Additionally, 
green packaging technology, which utilizes biodegradable plant-based 
materials derived from plant extracts and nanomaterials, has also been 
recognized for its innovation (Zhang and Sablani, 2021). The 
integration of these technologies (active, intelligent, and green 
packaging) can positively impact the overall quality and safety of food 
products while minimizing ecological impact, appealing to informed 
consumers (Han et al., 2018).

2.2. Environmental and personal

2.2.1. Regional variations
The subjective decision-making process involved in choosing a 

particular food commodity is complex and influenced by multiple 
components. One significant factor is regional variation, which 
encompasses contrasting attitudes, values, literacy rates, generational 
differences, and economic status (Ngugi et al., 2020a). Two countries 
in proximity may exhibit similar consumer patterns, as is the case with 
North and South America. Conversely, despite the geographical 
distance, North America and European countries are economically 
comparable, resulting in shared patterns in consumer behavior. 
However, European Union consumers prioritize food loss and waste 
reduction, as well as the adoption of best practices to minimize food 
waste (Massari et al., 2022).

The culture and norms specific to a region are passed down to the 
new generation, deeply rooted in the sentiments and values that create 
a sense of belonging to a group. However, modern Western society has 
embraced individualism, seeking to discover its own new horizon of 
food culture. Brands target advertising their product with the 
approach that is suitable to the culture of a region (Ngugi et al., 2020b).

The attitude and choice of the consumer from western society is 
heavily influenced by environmental concerns, while neophobia 
counters the positive attitudes. Neophobia regarding new food and 
nascent food technology impacts consumer’s willingness to buy new 
food products (Coderoni and Perito, 2021). Despite the extensive 
application of new food technology, people are willing to buy upcycled 
foods if rational information is conveyed regarding the importance of 
a circular economy and frugality. This approach has been successful 
in different regions of the world. However, there is still a lack of 
extensive studies on perception toward upcycled food, depending on 
the country and food categories (Aschemann-Witzel et al., 2022).

In some regions, taxation on sugar-sweetened beverages (SSB) is 
used to stunt the excessive consumption of the SSB (Fernandez and 
Raine, 2019), which could be  replicated for other ultra-processed 
foods as the prevalence of obesity and other non-communicable 
diseases (NCD) caused by poor dietary intake increases. Such 
initiatives appear to have shown success in lowering the consumption 
of ultra-processed food in some regions (Inoue et al., 2018) Despite 
legislation aimed at regulating food labeling and advertising to 
promote healthy food choices (Koen et al., 2018), the influence of food 

FIGURE 3

Food packaging and consumer attraction.
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prices has always been the primary factor in food product selection in 
underdeveloped countries. However, developed countries have 
country-specific legislation, such as the Nutrition Labeling and 
Education Act (NLEA) in the United States (Lewis and Jackson, 2014), 
R429  in South  Africa (Department of Health, 2014), and EU 
regulation No. 1169/2011 (European Union, 2011), which regulate 
labeling to eliminate false nutritional claims and guide consumers in 
choosing healthy food from a plethora of foods claimed to be healthy 
with limited evidence. Additionally, certain voluntary labeling trends, 
such as “Clean label,” focus on near-natural processing methods and 
healthy food ingredients (Asioli et al., 2017; Figure 4). On the contrary, 
the gluten-free diet has gained hype among the Western population, 
despite only about 1% of the total population being affected by coeliac 
disease and its unproven health benefits (Niland and Cash, 2018).

A short food supply chain (SFSC) system promotes the utilization 
of endogenous resources and syncs with the processing entity to 
strengthen the local food system. This system works against prevalent 
food consumerism by enabling consumer to access fresh products, 
understand the transparency of the production process, and foster a 
closer relationship between consumers and brands. The current 
concept of Sustainable Development Goals (SDG) and its fulfillment 
by 2030 have diverted people’s attention toward SFSC and contributed 
to a sustainable local economy that has geographically regionalized 
food consumption (Hernández et al., 2021). In the present context, 
environmental policy is one of the prime factors that builds consumer 
confidence and eventually fosters positive attitudes toward certain 
food products and the process of food preparation.

The policies governing food safety vary from country to country 
or region to region. Countries within the European Union have 
similar policies that influence people’s attitudes toward food and 
directly steer the region-specific characteristic of food consumerism 
(Lin et al., 2020). The trend of new eating habits has relegated healthy 
food to exclusivity, resulting in occasional consumption. Even 
Mediterranean populations, where healthy Mediterranean diets were 
extensively consumed, are shifting toward energy-dense diets 
containing a high number of proteins and fats (Filippo, 2022).

2.2.2. Religion and ethics
One cannot render a conclusive picture of the food habits of any 

whole theological community. Factors such as individuals’ onerous 
sense toward their respective religion inhibit the generalized 
conclusion of food consumerism (Hamerman et al., 2019). Therefore, 

only an extensive study of the correlation between food and 
psychology could determine the inclusive perception of the 
community toward food and consumption behavior (Cohen, 2021). 
Religion and intensity of belief in religion affect the food system, as 
there is a specific system of beliefs and guidelines regarding the food 
that is allowed to be  consumed or food that must be  specifically 
processed with specified methods. Some foods are even forbidden to 
consume. For example, Hinduism supports a vegetarian diet and 
strongly restricts beef consumption, Judaism and Islam require food 
to be processed under specific guidelines, and Mormonism forbids the 
consumption of tea, coffee, and alcohol (Heiman et al., 2019).

Different religions have requirements that must be followed when 
slaughtering an animal, and only certain meat products are deemed 
edible. Muslims follow “Halal laws” and Jews follow “Kosher laws” as 
per their respective scriptures, which have their own certification 
bodies to verify the authenticity of adherence to their respective laws 
(Corte et al., 2018). However, religiosity heavily influences the level of 
adherence to religious guidelines on food consumption (Heiman 
et al., 2019).

On the contrary, an increasing number of people are deviating 
away from religious belief and religiosity, and with the rise of self-
entitled spiritual leaders, there is a rise in the number of people 
declaring themselves as “Spiritual but Not Religious” (Michael and 
Claire, 2017). Spirituality is a pathway to transcendence and escape 
from the materialistic world. However, the recent inclination toward 
consumerism and branding and commercialization of spirituality has 
reshaped the FMCG market in India and religious products such as 
books, jewelry, and music in the Western world, but that has also 
jeopardized the very definition of spirituality (Arli et  al., 2022; 
Figure 5).

The ethical aspect of the consumer’s food habits is driven by 
multiple aspects of motivation. Ecological, political, and religious factors 
influence one’s attitudes toward food and food choices (Hielkema and 
Lund, 2022). Approximately 30% of worldwide greenhouse gas emission 
result from an inefficient food production and consumption system 
(van de Kamp et al., 2018). Therefore, sustainable diets are gaining 
attention. According to the United States Food and Drug Administration 
(2022), sustainable diets have a low environmental impact and carbon 
footprint and contribute to food and nutritional security. In comparison 
to plant-based food products, animal products have higher carbon 
emissions (Heller et al., 2018). Hence, consumers are inclined toward 
alternative meats. The theory of the theory of planned behavior suggests 

FIGURE 4

Effect of location and economic status on consumer food selection and perception.
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that the largest number of consumers are inclined toward meat 
alternatives due to health reasons, environmental impact, and their 
attitude driven by moral deliberation over the inhumane killing of 
animals and their wellbeing (Marcus et al., 2022).

2.2.3. Consumer age and attitude
The age-related change in food perception may be brought on by 

age-dependent physiological and psychological factors, including 
olfactory function, oral tactile sensitivity, polypharmacy, and 
neophobia (Liu et al., 2022). Additionally, emotional considerations 
(e.g., sentiments, esthetic, and epistemic emotions) at different ages 
provoke sensory and emotional responses, leading to a change in food 
interest (Zhong and Moon, 2020). Moreover, the choice is driven by 
factors such as familiarity with food (Gotow et al., 2018), utilitarian 
and hedonistic norms (Shao and Li, 2021), and injunctive and 
descriptive norms (Melnyk et al., 2019), and each of these aspects has 
been discovered to be age-dependent (Musso et al., 2022).

One of the factors influencing people’s perception of food is 
ongoing physiological change throughout life (Barragán et al., 2018). 
Olfactory function, a key age-related physiological change affecting 
food perception, is significantly impaired in the elderly (Murphy and 
Vertrees, 2017). It was also evident that a number of elderly people 
who take medications and have poor oral health and hygiene, which 
leads to a decline in sensory perception (mouthfeel, taste, chewiness, 
and smell) and a decrease in food interest (Barragán et al., 2018). 
Several studies have shown that as people age, their salivary flow rate, 
salivary composition, and tactile sensitivity of the tongue decline. 
Furthermore, it has been found that genetic variability, polypharmacy, 
and comorbidities are common with aging and are associated with 
how an individual perceives food (Regan et al., 2021). Such as, young 
adults have a positive attitude and are predisposed to fast process 
foods and beverages (Shaban and Alkazemi, 2019), which possibly 
shows the age-dependent physiological change governing the cohort’s 
perception and selection of foods.

Although oronasal physiological and olfactory potency attenuates 
aging and influences consumers’ attitudes toward food, it is not always 
the case. Age-proportionate psychological changes are known to have 
an impact on how customers perceive food. Certain children’s and 
adults’ food perceptions are generally based on traditional thoughts, 
which are deeply connected with feelings, pleasure or displeasure, 
nostalgia, and behavioral responses (Kaneko et  al., 2018); such 
reluctance to try healthy substitutes for familiar products (Laureati 
et al., 2018) results in food neophobia (FN). According to Hazley et al. 
(2022), food neophobia elevates with age from 1 to ∼6 years which 
gradually diminishes until they reach adulthood and remains stagnant 
until they become older adults (>54 years). Consequently, neophobic 
consumers show skeptical judgment concerning functional food, 
convenience food products, sugary beverages, and unhealthy ready-
to-eat meals, while certain FN younger people prefer butter, soft 
drinks, red/cured meat, and sweets. Age-dependent consumers’ 
perceptions and attitudes toward food vary according to their peers’ 
opinions, esthetic pleasure, epistemic emotions, and joyous emotions 
(Zhong and Moon, 2020). However, some of the factors are 
homogenous in all the age groups, such as value for money, and 
satisfaction on prior consumption. A concern in value for money, 
eco-friendliness of food, product quality, and traceability are more 
pronounced in older age customers. Younger age groups are more 
inclined toward factors such as promotion policies, fulfillment of the 
marketed benefits (health claims), and environmental consideration 
(Musso et  al., 2022). Studies have shown that young children, 
adolescents, and young adults prefer instant food and are willing to 
try functional and convenience foods, sweets, and sugary beverages 
unless they are neophobic (Jezewska-Zychowicz and Plichta, 2021). 
Nonetheless, older adults and/or the elderly have a positive attitude 
toward natural, organic (Rodríguez-Bermúdez et al., 2020), nutrient-
dense, safe, and quality-assured, lower salt and sugar content foods 
(Szakos et al., 2020), and functional foods, which is driven by the 
elderly’s desire to address health problems. Thus, age and age-related 

FIGURE 5

Ethical consideration behind food perception and selection.
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changes govern consumer perception toward food both positively 
and negatively.

2.2.4. Consumer health condition and awareness
In the modern era, consumers are increasingly cognizant of 

healthy eating (Requero et  al., 2020), and consumers have a high 
perception and expectation of the salubrious eating and remedial 
effects of functional food and commercially formulated supplements 
(Ali and Rahut, 2019). These expectations clearly define why 
consumers, who have poor health status, gravitate toward commercial 
food options that claim health benefits and restoration (Moore et al., 
2022). Obese consumers, for instance, showed positive attitudes 
toward healthy weight loss products, including nutraceuticals and 
supplements, abstaining from certain types of food (such as sugary 
beverages), or even fasting (Zhong et al., 2019; Carvalho-Ferreira 
et al., 2020). This could be because the olfactory function is negatively 
associated with body weight. According to Contreras-Rodriguez et al. 
(2020), obese patients have a positive perception and willingness to 
pay for functional food, and an examination of different levels of the 
brain using functional magnetic resonance imaging showed 
hyperactivation in the ventral posterior cingulate cortex and right 
angular gyrus, indicating internal goal-driven willingness. Contrary 
to the above observations, some studies revealed that obese/
overweight participants favored highly sweetened nectar/juice, sugary 
and alcoholic beverages, high-calorie diets, and convenience foods, 
which could be a coping mechanism for diminished responses to 
non-food rewards (Zhang et al., 2022).

Several studies investigate how consumers’ health conditions 
govern consumer perception toward food and its processing. These 
studies include: how consumers with diabetes perceive novel staple 
foods; consumers with metabolic syndrome on sweet taste perception 
of food (Fernández-Carrión and Sorlí, 2021); and hypertensive 
consumer perception of processed food consumption (Espejo et al., 
2019). Patients with cancer expressed a greater demand for nutritional 
support, but the preference (especially for high-fat, high-protein, 
sweet, and savory products) decreased during chemotherapy, and then 
coincidentally returned to baseline by 6 months (de Vries et al., 2018), 
which was due to the impact on taste and/or olfactory stimuli (Nolden 
and Hwang, 2019). Both non-communicable and communicable 
diseases, either acute or chronic, cause changes in consumer 
perception. Since psychology and health are related, it is logical that a 
wide range of patients experience some level of mental stress (Bahall, 
2019) and are abstemious toward food. Thus, to overcome this, 
consumers perceive food that is organic, natural, fermented, 
unprocessed, low in fat, sodium, and carbohydrates, as well as 
esthetically pleasing and sensory palatable, which will aid in their 
recovery (Plasek et al., 2020).

3. Consumer acceptance and impact 
on the food industry

Throughout the decade, it has been evident that consumer 
acceptance had a great impact on the food industry (Siegrist and 
Hartmann, 2020a). In many studies, researchers analyzed these 
influences using examples of various products, ingredients, 
innovation, and renovations with consumer behavior and purchase 
intention (Oliveira et al., 2020). Consumer acceptance is influenced 

by three factors. These factors include consumer characteristics, the 
purchasing situation, and product characteristics (Siddiqui 
et al., 2022).

3.1. Consumer characteristics

Several studies have been conducted to analyze and identify the 
key variables affecting the purchase decision for health and wellness 
food products. There are four sets of independent variables likely to 
influence the level of health and wellness food purchase, namely, 
socio-demographic variables, product attributes, market attributes, 
and psychological factors (Kapoor and Munjal, 2019). For the impact 
of demographics on consumer behavior, the factors influencing are 
identified to be that gender, age, education, occupation, and income. 
Food preferences are associated with occupation and income. On the 
other hand, education and occupation were associated with 
purchasing and ordering fast food. Moreover, frequency and budget 
were revealed to be associated with age and occupation. The reason to 
buy was affected by product and place while brand preference was 
affected by promotion (Khaipetch, 2017).

When a household purchases food, the primary consideration is 
largely focused on the impact of food on the health and wellness of the 
family, making information and awareness about quality, healthy and 
safe food products a key factor. Additionally, social prestige, based on 
socio-demographic hierarchy, is one of the key psychological variables 
that influence the decision (Ali et  al., 2021). Food producers and 
marketers need to understand consumer characteristics during the 
process of food product development and marketing communications 
in order to meet consumers’ expectations and improve 
their acceptance.

3.2. Purchasing situation

Purchasing situations are one of the factors that can affect 
consumer selection of food products (Nguyen et al., 2019). In recent 
decades, new shopping formats have emerged, and these formats have 
had a different impact on consumer behavior and perception as the 
consumers are expecting a new variety of shopping experiences (Tao 
et  al., 2022). The shopping experience is influenced by numerous 
factors that are subjective to the product. Ali et al. (2021) determined 
market offers, shopping experiences, brand product availability, and 
market services as the major components of the shopping experience. 
The shopping experience can be  diversified through assistance 
shopping services, display, diverse assortment of products, and market 
services, including store operation hours and home delivery service.

During the COVID-19 pandemic, proper sanatory measures and 
cold chain of food systems have an impact on consumer acceptance 
and purchase decisions (Udimal et al., 2022). Besides this, product 
quality and price becomes the determining factor for the purchase of 
healthy food (Suharso, 2020). The factors and results from various 
studies have various findings because their concerns and rationale 
varied from each other. However, there were most common factors 
that have the same impact. The preferences of consumers were 
influenced by price, quality, variety, packaging, and non-seasonal 
availability. Cleanliness, convenience, additional services, attraction 
for children, amenities, and affordability were the major dependent 
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factors of the preference factors of a consumer for their marketplace. 
For the products like fruits and vegetables with a perishable nature, 
the influence factor was freshness and cleanliness, therefore, the 
purchasing behavior changes more frequently (Ali et al., 2021). These 
results indicate that market attributes have a significant impact on 
consumer acceptance.

3.3. Product characteristics

There are numerous product attributes that determines the 
consumers’ buying decision. Lancaster’s principle provides insights on 
consumer acceptance and insights to make a purchase decision based 
on the product’s characteristics (Limpo et al., 2018). The impression 
of a product by the consumer can be classified by their intrinsic and 
extrinsic cues. Intrinsic sources are the physical part of the product 
that can be assessed before consumption such as appearance, size, and 
sensory properties (Meiselman et al., 2022). The extrinsic cues of the 
product characteristics are the information displayed on the product 
such as brand name, and packaging (Meiselman et al., 2022). Whereas, 
extrinsic cues were least relevant on sojourners, instead, they were 
influenced by the nutrition and environmental impact aspects of the 
product. The rise in sojourner at current situation can add complexity 
to the overall views on consumerism. Tirelli and Martinez-Ruiz (2014) 
found that sojourners’ food choice were greatly influenced by the food 
attributes, such as nutritional, price, convenience, and environmental 
impact. The remaining indicators include nutritional content, hygiene, 
certification, and natural ingredients. Food labeling was the major 
factor for the purchase decision because of the appropriateness of food 
products for various reasons including a vegan diet, religious reasons 
and avoiding the risk of infectious diseases, and originality of food 
(Bandara et al., 2016). Moreover, expiration dates, nutrition factors, 
and legal requirements are also important. On the contrary, 
consumers’ major reasons to neglect food labels were based their 
brand loyalty, their lifestyles, and the complicated format of food 
labeling as well (Bandara et  al., 2016). The findings suggest that 
product and shelf display strategies in the store can focus on attracting 
attention. According to the new regulations of the United States Food 
and Drug Administration (2022), the consumer perception of food 
product also affected by legal policy implications such as local 
FDA. From all the findings, product characteristics including brand 
name, ingredients, packaging, display strategies, label, and regulatory 
policies have an impact on consumer acceptance of food products.

4. Innovative food and consumer 
approach

Globally, various innovative food products are formulated and 
produced with advanced concepts and modern processing 
technologies, intended to attract consumers. Some modern and 
innovative processing technologies (such as upcycling, lab-procured 
products, and 3D printing), preservation methods (including 
irradiation, modified atmosphere, high-pressure processing, and 
bio-preservation), and packaging techniques (such as smart 
packaging, edible packaging, and eco-friendly packaging) are 
employed to develop innovative food products (Bhatt et al., 2020; 
Martins et al., 2022; Yan et al., 2022).

Exploration of novel food sources and their incorporation as 
ingredients is ongoing to feed the increasing population. Examples of 
novel protein sources available nowadays include alternative proteins 
like insect protein, yeast protein, and plant protein. In the food 
innovation sector, it has been reported that significant adaptive 
challenges may be faced, depending on consumer perceptions that are 
predominantly influenced by diverse predetermined factors 
mentioned earlier (Onwezen et al., 2021; Figure 6).

Insects as a protein source are well-known, but consumers in the 
Western world are wary of eating insects. However, Gmuer et  al. 
(2016) have shown that consumers were more comfortable with 
processed insects being used as ingredients rather than consuming 
whole insect products. Critical appraisal of studies on innovative food 
and consumer perception indicates that younger individuals are 
inclined toward novel and innovative food products, such as cultured 
meat (Pakseresht et al., 2022), and alternative proteins (plants, fungi, 
algae, and insect-based protein; Onwezen et al., 2021), while older 
adults and the elderly are more favorable toward animal meat, poultry, 
and fish (Pakseresht et al., 2022).

Considering ethics and environmental perspectives, consumers 
are willing to pay a surcharge for meat substitutes including plant-
based, fungi-based, algae-based, and even insect-based protein, but 
not necessarily cultured meat. Thus, researchers concluded that 
consumer acceptance of these products was influenced by the 
availability of alternative options and product characteristics, such as 
cost and sensory attributes. Additionally, religion, demography, 
phobias, health concerns, and attitude have mixed effects. Factors like 
lack of awareness, perceived naturalness, and perception of risk related 
to food are behind consumers’ acceptance or rejection of cultured/
lab-procured meat (Siegrist and Hartmann, 2020b). Food with health 
information and benefits could enhance consumers’ sensory 
perception and boost acceptance.

Although upcycled food is a great innovation of the era, consumer 
perception of upcycled food remains limited, particularly across food 
categories (Bhatt et al., 2020). In response to the increasing demand 
for food and food insecurity, several food companies are now 
producing upcycled foods using food waste and the valorization of 
leftover food. According to Yilmaz and Kahveci (2022), products such 
as plant-based, upcycled cocoa beverages, supplements from sea fish 
by-products, cereal bars, and biscuits, have been studied and 
consumers have reported a positive attitude toward these upcycled 
products. Additionally, consumers are drawn to such products if they 
are of high quality, protect the environment, and reduce food waste. 
Compared to conventional foods, consumers are willing to buy 
upcycled foods but expect to pay less for them (McCarthy et al., 2020). 
Therefore, the nature of the added component, manufacturer, food 
neophobia, communication, product specificity, and target group all 
play a role in influencing consumers’ attitudes toward products 
containing unconventional ingredients (Yilmaz and Kahveci, 2022). 
Consumer adaptation depends on both the technology itself and the 
individual’s experience and knowledge. Consumer empowerment, 
desired level of personalization, the state of development of 3D printed 
food, and consumer acceptance all go hand in hand (Caulier et al., 
2020). Applied information strategies could convince even those 
consumers with food neophobia by emphasizing health and fun 
aspects (Feng et  al., 2022). Similarly, consumers are very positive 
toward innovative edible packaging, as it is eco-sustainable. 
Information displayed on packaging influences consumer expectations 

https://doi.org/10.3389/fsufs.2023.1222760
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org


Rai et al.� 10.3389/fsufs.2023.1222760

Frontiers in Sustainable Food Systems 09 frontiersin.org

and recyclability, beyond the fundamental role of protecting and 
preserving food products (Yan et al., 2022). Hence, most consumers 
are optimistic about innovative food products and willing to try them.

As per the need of a country, laws and legislations are in effect to 
steer consumer choices toward heathy, safe, and sustainable food. 
However, in the case of neophobia regarding novel foods, even though 
they are deemed as safe, healthy, and sustainable, people cannot 
be compelled to choose them. Novel foods must earn trust, but before 
that, consumers must internalize their impact on sustainability and 
feel the need to adopt green consumerism. Therefore, it is essential to 
build a positive attitude and create consumer demand by educating 
them about the impact of novel foods on the environment, resources, 
community, culture, and economy (Sánchez-Bravo et al., 2020). Low 
education levels indicate less awareness, which could be magnified by 
low-income structures and old age (Clark et al., 2019). Educating 
consumers about the nutritional relevancy of food can enhance their 
understanding of its complex relation with disease (Das and 
Chakraborty, 2014). A similar phenomenon can be observed with 
novel foods (Metcalf et al., 2021) and food technologies (Chen et al., 
2013). Therefore, designing age-specific programs to promote and 
raise awareness and restructure social influence toward 
pro-environmental behaviors could help counter neophobia toward 
novel foods. However, most importantly, novel foods must 
be affordable for the consumer of all income bracket.

5. Conclusion and future perspective

Overall, several factors influence consumer perceptions and 
attitudes toward food. Therefore, increasing consumer acceptability 
and adaptation to specific food remains a challenge for food 
industrialists and scientists. Multifaceted sensory attributes are the 
driving factors behind food perception. Religion, on the other hand, 
has been observed to influence consumer perception, with devout 
individuals making distinct choices. One prospective dimension for 
future research is the impact of different religions and ethnic groups 
across countries on consumer perception regarding the acceptance of 
novel and innovative foods.

We discovered that a lack of knowledge and information about 
new products was a major reason for people’s dislike of certain foods. 
Food producers must be able to define and implement an integrated 
approach to convey the intended information about the product and 

the technologies employed. Informed individuals from high income 
regions tend to gravitate toward novel eco-friendly foods, while those 
deprived of technology from low- and middle-income countries may 
not be  inclined toward novel and diverse foods. Most studies on 
consumer perception toward novel and innovative foods have been 
conducted prior to the availability of the products on the market and 
are mainly limited to high income countries, especially in Europe and 
North America, where the food system is well-established, and 
individuals are literate. There is still a lack of such studies in the low- 
and middle-income countries of Africa, Asia, and South America.

Lastly, research on innovative food has made significant progress 
in recent years, particularly in developed countries is linked to the 
search for sustainable sources and concerns over animal welfare. 
Extensive studies are needed to evaluate consumers’ perceptions 
toward novel foods and food systems, including innovative packaging, 
advanced preservation, modern processing, and novel 
food ingredients.
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FIGURE 6

Consumer approach toward an integrated and innovative food system.
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