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Growing numbers of people were forced to dedicate a substantial
amount of time every day to gathering and hunting in order to meet
their own families’ food needs due to limitations in food processing
and storage methods. This research investigated the influence of
perceived health benefits and psychological factors on consumers’
acceptance of technology applied in food production. The health
benefits include direct health benefits, reduction of disease risk,
and better life conditions. The psychological factors attribute
consists of information obtained, evaluation of new technology, and
understanding of hazards. The closed-ended questionnaires were
applied to collect data from an estimated sample size of 128
respondents in Penang State, Malaysia. The results indicated that
most of the respondents were male, between the ages of 18 and 30.
The research discovered that the influence of perceived health
benefits and psychological factors had a significant influence on
consumers’ acceptance of technology applied in food production.
The research results also revealed that most respondents agreed
that lack of knowledge is a major factor in why people refuse to
accept the technological influence on food production. This study
concludes that manufacturers, government agencies, and advocacy
groups must collaborate and cooperate to increase public
awareness about genetically modified foods.
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1. INTRODUCTION

Food is an essential component of human life and survival. Since the dawn of time, mankind
has needed food to survive. Historically, when the human population was substantially smaller,
resources were sufficiently available, and food preparation and storage were not as necessary.
As populations expanded, constraints in food processing and storage techniques compelled an
increasing number of people to invest significant time each day so that they could provide food
for their own families through harvesting and hunting.

The advent of new food technology has facilitated significant advancements within the food
industry. According to Kampers (2016), advancements in nanotechnology have made it feasible
to investigate the phenomena occurring at the nanoscale. This newfound understanding can
potentially be leveraged to develop novel nanostructures that have the potential to improve the
overall quality of food. However, not all technologies are welcomed equally by consumers. For
example, According to Butz et al. (2003), there are a few issues with the high-pressure
processing of food. Additionally, Europe does not permit some food technologies, like gene
technology (Gaskell et al., 2013). Furthermore, public acceptance is uncertain regarding other
food innovations. Nanotechnology, for instance, has the potential to develop completely novel
food items (Jandt & Watts, 2020) and is widely used in the food manufacturing and packaging
industries (Augustin & Sanguansri, 2009). According to He and Hwang (2016), the
implementation of nanotechnology has been found to have a positive impact on various aspects
of the food industry. These include improvements in food safety and processing, enhancement
of flavor and nutritional content, advancements in delivery techniques, more effective disease
detection methods, optimization of food functionality, environmental protection measures,
increased cost-effectiveness of storage and distribution, as well as enhanced plant nutrient
absorption. Currently, there is a lack of understanding regarding the potential public reception
of nanotechnology-based food products. The level of consumer acceptance of various types of
nanotechnologies in food products remains uncertain. Steenis and Fischer (2016) conducted a
study examining consumer attitudes towards diverse applications of food nanotechnologies, but
the extent of acceptance by consumers remains ambiguous.

The development of food items is contingent upon consumer approval (MacFie, 2007). In
general, there has been an increase in public interest regarding food production technologies
(Grunert et al., 2002). According to Wilkinson et al. (2004), there may be variations in the way
consumers and professionals perceive risks. The decision-making process of consumers
regarding food selection is often discussed in the context of two key factors: the establishment
of quality expectations prior to the purchase and the subsequent evaluation of quality experience
post-purchase. One of the challenges identified in the establishment of quality expectations is
the limited capacity of consumers to develop anticipatory expectations that accurately reflect
their subsequent experiences. Therefore, it is imperative to take into account the perspectives
of consumers when it comes to emerging food technologies during the initial phases of product
development.

According to Siegrist and Hartmann (2020), customers may exhibit confidence in the food
industry's ability to ensure the safety of food products, particularly through the utilization of
food technology. However, they may also experience a deficiency in social trust towards the
industry as a whole, primarily stemming from the belief that it prioritizes financial gain over
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the welfare of consumers. In order to achieve commercial success, it is crucial to consider the
perspectives of both laypersons and experts simultaneously. The level of acceptance of
emerging food technology may exhibit variability among individual consumers. Meijer et al.
(2021) argue that increasing transparency about food formulation and processing is critical for
restoring consumer trust. This approach enables food manufacturers to communicate how their
products are processed within their facilities and allows consumers to fully comprehend the
benefits offered by various processing methods. Manufacturers can increase consumer
awareness and trust by emphasizing the advantages of factory processing over home food
preparation.

We can now examine the various strategies designed to increase societal acceptance of
emerging food technologies. As a result, the primary goal of this research is to determine the
relationship between perceived health benefits of innovative food products, consumer
psychological factors, and consumer acceptance of food production technology. In this
technological influence on food production study, it is hypothesized that there is a relationship
between perceived health benefits of innovative food products, consumer psychological factors,
and consumer acceptance of technology use.

2. LITERATURE REVIEW
2.1 Consumer Acceptance

According to Gaskell et al. (2013), the medical field recognizes the extensive applications of
gene technology. However, European consumers still demonstrate apprehension towards the
consumption of genetically modified (GM) crops. This study provides clear evidence that the
attributes of a product significantly impact its adoption as an emerging technology, and this
impact can be either favorable or unfavorable. The cost of the items being acquired is an
additional factor that must be taken into account. Spence and Townsend (2006) reported that a
significant portion of individuals residing in the United Kingdom have expressed their
willingness to purchase GM foods, contingent upon their accessibility at a reasonable cost. The
level of consumer acceptance remains uncertain, thus necessitating further investigation. The
expectation of benefits is crucial to the consumption of new food items (Frewer et al., 2003).
According to a study conducted in Switzerland, the general public places a higher value on the
perceived benefits of GM products than on their concerns about these products (Siegrist &
Hartmann, 2020). According to Spence and Townsend (2006), the popularity of GM food is
influenced more by its benefits than by its preparation method. According to a literature review
conducted by Ronteltap et al. (2007), consumer acceptance of new food technology is heavily
influenced by their perception of the costs and benefits associated with it.

2.1.1 Consumer Attitude

According to Siegrist and Hartmann (2020), the acceptability of gene technology is influenced
by perceived advantages and hazards. The researcher further emphasized that several studies
have used this model to assess its validity. Furthermore, an experimental investigation found
that people who read about a genetically altered soybean that had a clear consumer advantage
were substantially more comfortable consuming it than those who read about a soybean that
had no clear consumer benefit (Brown & Ping, 2003). This association between behavioral
beliefs and attitude is not substantiated by a prospective investigation, according to the original
concept (Singh & Verma, 2017). There is a conceptual gap between the advantages that people
believe the development of a particular technology will bring and the behavioral beliefs that
relate a particular activity to a certain outcome. If these arguments are true, we should predict
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that the influence of perceived advantages on the intention to consume GM food is independent
and equivalent to the effect of attitudes on the intention to consume GM food.

2.1.2 Food Production

A food innovation's impact on consumer attitudes is not limited to the invention itself but also
to the social, economic, and political context in which it is implemented (Singh & Verma,
2017). Public anxiety over dangers that professionals consider low-risk can be exacerbated
through social amplification mechanisms (Pidgeon et al., 2003). In the case of GM foods, such
social amplifying mechanisms may be witnessed in several European nations (Gaskell et al.,
2013). At this time, there are no signs that a similar amplification process is likely to occur in
foods made using nanotechnology. According to MacFie's (2007) research, consumer
acceptance is a critical determinant of successful product development. Food technology used
in the manufacture of a product can have an impact on consumer purchasing decisions.
Nonetheless, consumers prioritize a product's advantages over its technical specifications. If
consumers believe that a novel food technology has no discernible value for them or society
but instead benefits producers and the food industry, it may create challenges and jeopardize
the food sector. Because industry innovations are critical for economic and social progress, it
is critical to understand consumers' perspectives on issues such as production, technology, and
acceptance (Recuero-Virto & Valilla-Arrospide, 2022).

2.2 Health Benefits of Innovative Food Products

A growing number of consumers are becoming aware of functional foods in hopes of reaping
additional health benefits that may reduce certain disease risks or promote optimal wellness.
Several health benefits are related to functional food. According to the study of Van Kleef et
al. (2005) and the classification of functional foods proposed by Makinen-Aakula (2006), the
health benefits of innovative food products may be grouped into three main classes: direct
health benefits, reduction of disease risk, and better living conditions. Examples of health
benefits are those reports referring to the main types of functional foods available on the market.
Health claims traditionally consist of front-of-package information, which links the product
with specific health-related functions (Lahteenmaéki, 2013).

2.2.1 Direct Health Benefits

Because environmental and health regulations are laxer in developing nations, most pesticide
control is conducted manually, and farmers are less educated and less informed about the
pesticide’s adverse side effects. The health risks for farmers applying pesticides in developing
nations are frequently greater than in developed nations. Thus, reduced exposure to insecticides
during spraying operations has direct health benefits for farmers. Reduced exposure to
insecticides during spraying operations has direct health benefits for farmers. Additionally, GM
crops, particularly genes from the soil bacterium Bacillus thuringiensis (Bt) crops, are related
to health advantages. GM crops, particularly those using genes from the soil bacterium Bacillus
thuringiensis (Bt) crops, are related to health advantages (cite relevant sources). Contaminants
in food and drinking water caused by pesticides can be reduced using Bt crops, which are GM
to resist pests. Further, there was also evidence that Bt maize contained considerably lower
amounts of some mycotoxins than non-Bt maize, whereby mycotoxins have been implicated in
the development of cancer and other disorders in humans (Wu et al., 2014). A considerable
portion of mycotoxin contamination is caused by insect damage, particularly in maize. Maize
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is thoroughly examined for mycotoxin contamination in the United States and other affluent
nations. Many underdeveloped nations, however, do not conduct regular mycotoxin inspections
of the highest standard. This is indicated by Mili¢evi¢ et al. (2010), where they stressed that
poor methods of food handling and storage are already exposed to higher levels of mycotoxins.
Reduced mycotoxin levels in Bt maize may lower the testing and grading expenses in these
countries. Therefore, Bt crop technology may be able to help reduce the overall health and
economic burden in these instances (Wu, 2006; Qaim et al., 2008).

2.2.2 Reduction of Disease Risk

The genetic alteration of dietary fat composition was another driving factor for consumer
acceptance. Scientists have altered the natural makeup of oil plants in response to the growing
need for saturated fatty acids and the concurrent decline in demand for mono- and
polyunsaturated fatty acids, as reported by Pandey et al. (2010). For example, soybean cultivars
with a few-fold greater level of oleinic (oleic) acid (a monounsaturated fatty acid) and rape
varieties rich in stearic acid (a long-chain saturated fatty acid) with no ill health consequences
have been developed through laboratory research (Singh & Verma, 2017). Further, plant cells
were able to produce omega-3 acids (polyunsaturated fatty acids) through the introduction of
genes that synthesize unsaturated fatty acids. Omega-3 acids are highly prized for their
beneficial health effects, such as lowering serum levels of low-density lipoprotein (LDL)
cholesterol and triglycerides and also lowering the risk of cardiovascular disease. Kramkowska
et al. (2013) argue that genetic modifications of plants and animals are justified due to their
potential to address global food scarcity, enhance crop yields, improve the nutritional content
of food, and facilitate the development of pharmaceutical products. Nevertheless, it is plausible
that the consumption of transgenic food could potentially have adverse implications for the
well-being of individuals. Hence, the debate revolved around the ethical validity of genetic
modifications, with a multitude of instances demonstrating the potential hazards associated with
their implementation.

2.2.3 Better Life Conditions

The use of formulation and blending in the production of novel functional foods has a long
history in the effective treatment of vitamin A and D deficits, many B vitamins, iodine, and iron
deficiency. It is a simple, inexpensive, and adaptable technique (Betoret et al., 2022). As the
importance of dietary components and their health benefits has grown in recent years, this food
product category has gained more attention from the scientific community, consumers, and food
producers (Kim et al., 2010). The term "edible films and coatings" refers to any sort of material
used to encase various foods to prolong the shelf-life of the product. These components could
be used to limit pathogen growth on the food surface and give nutrients to the consumer (Betoret
et al., 2022). Although there are still many unsolved issues regarding this new technology, it
has the potential to usher in a new era of functional foods (Ismail et al., 2009). A limited number
of clinical trials have utilized this technology to influence food creation or nutritional
recommendations; however, a multitude of challenges must be resolved before genomics may
become an acknowledged technique for doing so (Betoret et al., 2022).

2.3 Psychological Factors

Grunert et al. (2002) stated that a broader framework of attitudes and values can influence how
people perceive new food technologies. It has been proposed that perceptions of genetically
modified organisms (GMOs) in the context of food production are influenced by both general
attitudes towards GM technology and attitudes towards nature. A recent study found that when
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assessing new hazards, people tend to rely on their prior knowledge of known hazards
(Visschers et al., 2012). Individuals use semantically related information to make these
assessments. The evaluation of a novel technology is dependent on the underlying concepts and
visual representations of this emerging food technology. Siddiqui's (2022) review investigated
the impact of social and psychological factors on public attitudes towards genetically modified
(GM) foods, as well as consumers' perceptions of the use of such foods. According to the
analysis presented in this review, genetically modified (GM) foods are characterized as
unnatural and artificial, which influences the general reception and adoption of these products.

2.3.1 Food Information

As a result of advancements in technology and increased knowledge, certain consumers are
well-informed about the presence of genetically modified (GM) foods. These individuals
actively strive to raise awareness among others regarding similar concerns. This underscores
the importance of understanding the perceptions of Malaysian consumers regarding genetically
modified (GM) foods, as both local and global apprehensions about food safety continue to
escalate (Sendhil et al., 2013). The acceptance, awareness, and perception towards the genetic
GMF are still insufficient to fulfill the Malaysian market and expectantly play a major role in a
long period of time (Azlin et al., 2020). The awareness and debate surrounding genetically
modified (GM) foods have intensified with the progression of technology and the dissemination
of knowledge among consumers. Some argue that the heightened awareness among certain
consumers, who actively seek to inform others, indicates a growing concern about the potential
risks associated with GM foods. These individuals believe that a comprehensive understanding
of Malaysian consumer perceptions is crucial, given the increasing worries about the safety of
genetically modified foods on both a local and global scale. On the other hand, skeptics contend
that the concerns raised about GM foods might be exaggerated or based on insufficient scientific
evidence. They argue that technological advancements in agriculture, including genetic
modification, have the potential to address pressing issues such as food security and crop
resilience. Some emphasize the need for a balanced perspective that considers both the potential
benefits and risks associated with genetically modified foods.

Various strategies, such as labeling mechanisms, media platforms, and government-provided
information, can be used to raise consumer awareness about GM foods. Malaysians have a
relatively limited understanding of GM foods. Despite the availability of numerous GM food
products on the market, consumers are unable to detect the presence of GM foods due to a lack
of proper labeling on packaging. The interaction between consumer knowledge and information
availability influences the adoption of GM foods. In line with this idea, Hakim et al. (2020)
conducted a study to assess consumers' knowledge of the mandatory labeling of foods
containing genetically modified ingredients as well as to investigate the underlying motivations
behind consumers' willingness to purchase these foods in Brazil. The Sendhil (2021) study
looks at emerging trends in research outputs related to consumer perception and preference for
GM foods. Furthermore, the study makes policy recommendations to encourage the
consumption of such foods. There is a scarcity of comprehensive research in developing
countries on the development of genetically modified food products with enhanced
characteristics and substantial equivalence while minimizing any significant adverse effects.

2.3.2 Evaluation of New Technology

Existing empirical data suggests that the majority of people have limited knowledge of
nanotechnology, according to a study conducted by Vandermoere et al. (2011). Previous
research in the United States and Canada found that consumers have a favorable attitude
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towards nanotechnology (Priest, 2008). Furthermore, Cormick (2009) cites that Curall et al.
(2006) stressed consumers’ perceptions of nanotechnology as having lower risks and benefits
when compared to genetic modification technology. It is worth noting, however, that when it
comes to food-related applications, consumers tend to view them less favorably or at least
differently than other domains of application (Siegrist & Hartmann, 2020). This may vary from
one person to another (Khan et al., 2017). Compared to American consumers, Europeans appear
to be less positive about nanotechnology (Gaskell et al., 2013). The commercialization
trajectory and public acceptability of new nanotechnology applications have frequently been
speculated to replace GM (Kearnes et al., 2006).

The commercialization of nanotechnology-based foods and food packaging has already
occurred, although with a limited number of items. Soon, nanotechnology may play a greater
role in the food business (Goebelbecker & Albrecht, 2016), with government agencies and the
private sector devoting substantial resources to its development and implementation (Brown et
al., 2015). However, toxicity studies reveal that certain nanomaterials may have unanticipated
impacts on human health and the environment (Frewer et al., 2011). Corley et al. (2009) cited
Renn and Roco's (2006) argument that assessment frameworks for new risks are necessary for
the development and implementation of effective risk legislation. Utilizing nanotechnology,
new meals and food packaging with various advantages are being researched and developed. In
the food industry research area, nanotechnology may be employed to generate healthier meals
or to improve organoleptic qualities. While in the area of functional foods, investigation of
delivery methods to transport food components to their action site may be necessary (Weiss et
al., 2006). Several Chinese staple foods have been negatively affected by biotic and abiotic
risks that threaten to disrupt domestic food supply networks in high-profile incidents.
According to Wilkinson et al. (2013), rice and pork, two of China's most significant agricultural
commodities and most extensively eaten food products, have been affected particularly
severely, with rice production suffering from widespread soil contamination and pork
production suffering from widespread outbreaks. Both dangers raise questions about food
safety, but because of the larger implications for food supply chains they raise, policymakers
and the scientific community should pay close attention to them.

There are new developments in food biotechnology that may help to solve some of these
problems with the food supply. GMOs and genome-editing technologies, such as CRISPR-
Cas9, have emerged as two of the most significant food biotechnologies that potentially
improve food security and food safety (Gaskell et al., 2013). A GMO involves the insertion of
genetic material from a foreign species into the DNA of a host organism, which is seen by some
consumers with great mistrust. Many people, however, believe that genome editing has the
potential to bring about a significant transformation in the field of food biotechnology in a
morally acceptable way. This is primarily because genome editing techniques do not necessitate
the incorporation of genetic material from another species. These techniques, on the other hand,
involve the rearrangement or removal of specific sequences within the same organism (Butz et
al., 2003). To rationalize the allocation of resources, both in terms of time and financial
investment, a thorough understanding of the extent to which consumers embrace products
generated through technological procedures is required.

3. METHODOLOGY
3.1 Research Design
This study applied the quantitative research method, which generates numerical data through

its findings.
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3.2 Population and Sample

Penang's population was approximately 1.61 million in 2021, with 738,500 on the island and
872,600 on Seberang Perai's mainland (Bagheri et al., 2022). The state in question has a notably
high population density and is considered one of Malaysia's most urbanized regions. Seberang
Perai is Malaysia's second-most populous city, according to the Department of Statistics
Malaysia (lzhar et al., 2021). The region's population is highly diverse in terms of racial,
cultural, linguistic, and religious backgrounds. To achieve a broad understanding of the subject
matter, the study used a nonprobability convenience sampling method, which is commonly used
in qualitative research. The participants were Penang residents who were familiar with the
technology used in food production. The final sample size was decided using the G-Power
software application by considering the power, effect size, and significance level. The projected
number of participants for the study was determined at 128.

3.3 Development of the Survey Instrument

The closed-ended questionnaires were applied to collect data from the estimated sample size
that was segregated into 4 sections measuring quantitative data to test three groups of items,
totaling up to 4 sections, A-D. The incorporation of survey questions into research as a means
of collecting pertinent information in a dependable and valid fashion is an essential component
of research methodology. This can be achieved by ensuring that all the survey items are
included in the compilation.

3.4 Data Collection

To understand consumer acceptance of technological influence in food production, a survey in
Penang was conducted. Penang is arguably one of the most populated and well-developed states
in Malaysia (Hutchinson & Saravanamuttu, 2012). It is relevant to conduct a survey related to
technology in a high-growth modern city (Kanu et al., 2023). The questionnaire, which is self-
administered, was developed using Google Form. The questionnaire employed provides
locations for respondents to simply check the circles on the Likert scale that correspond to their
responses. This eliminates the need for them to enter numbers or a circle, both of which can
ease the respondents' decision-making process. To avoid any possible ambiguity, the questions
were worded in a clear and straight-forward manner.

4. DATA ANALYIS AND RESULTS

Employing frequency and multiple regression is pivotal in scrutinizing consumer acceptance of
GMF concerning health benefits and psychological factors. Frequency analysis reveals
prevalent responses, while multiple regression dissects the complex interplay among variables,
quantifying the impact of factors like perceived health benefits and health benefits on consumer
acceptance.

4.1 Respondent Socio-Demographic Profiles

Table 1 depicts the socio-demographic profiles of the 128 respondents. It reveals that the
proportion of male respondents, 54.7% (n = 70), is somewhat greater than the proportion of
female respondents, which is 45.3% (n = 58) in this study. The largest age group of respondents
is 18-30 years old, with a total of 67 out of 128 (52.3%), followed by the 31-40-year-old age
group with 22.7% (n = 29), while the age group above 60 years old had the smallest proportion
(n =5, percentage = 3.9%). Consequently, in terms of race, the Malay led with 69.5% (n = 89)
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of the survey, followed by the other 14.1% (n = 18), which consists of the minority races and
other Bumiputera. The Chinese settled in third place with 10.9% (n = 14), while the Indians are
the smallest group that participated in this study with 5.5% (n = 7). Lastly, from Table 1, there
are 7.8% (n = 10) respondents with an SPM education level, 11.7% (n = 15) respondents with
a certificate’s education level, and 25.8% (n = 33) respondents with a diploma education level.
Degree holders appeared to be the majority in the survey with 46.1% (n = 59), while master
holders contributed with 8.6% (n = 11) in the study.

Table 1: Respondent Socio-Demographic Profiles

Socio Demographic Item Option Frequency Percentage
Gender Male 70 54.7
Female 58 45.3
Age 18-30 67 52.3
31-40 29 22.7
41-50 21 16.4
51-60 6 4.7
>60 5 3.9
18-30 67 52.3
Race Malay 89 69.5
Chinese 14 10.9
Indian 7 55
Other 18 14.1
Education SPM 10 7.8
Certificate 15 11.7
Diploma 33 25.8
Degree 59 46.1
Master 11 8.6

4.2 Reliability Test

This evaluation is critical for establishing the degree of congruence between respondent ratings
and the obtained data. The internal consistency of the instrument was then examined using
Cronbach's alpha. Consumers’ awareness and acceptance of technology applied in food
productions scored 0.812, consumers’ perceived health benefits scored 0.934, and consumers’
psychological factors attributes scored 0.803.

4.3 Predictors of Consumer Acceptance of Technology Use in Food

Multiple regression analysis was used to investigate the independent effects of two variables
on a dependent variable. The perceived health benefits of innovative food products and
consumer psychological factors are the independent variables being investigated in this study.
Consumer acceptance is the dependent variable of interest. Potential confounding variables will
also be considered during the analysis. It is worth noting that demographic profiles can
influence both predictor factors and consumer acceptance of technology in food production. As
a result, demographic profiles must be considered as potential confounding variables in the
multiple regression analysis.
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The multiple regression analysis indicated that health benefits was a significant predictor of
consumer acceptance, B = -0.541, t(127) = -7.220, p < 0.001. This means that the Health
Benefits had significant negative regression weights, indicating consumers with higher
perceived Health Benefit scores were expected to have lower acceptance scores, after
controlling the confounding variables in the model. Next, the multiple regression analysis
indicated for Psychological Factors analysis was a significant predictor of consumer
acceptance, 8 = -0.462, t(127) = -5.853, p < 0.001. This means that the Psychological Factors
had significant negative regression weights, indicating consumers with higher Psychological
Factors scores were expected to have lower acceptance scores, after controlling the confounding
variables in the model. The finding also portrays a similar result to the previous study by Siegrist
and Hartmann (2020) proved that consumer acceptance is related to and influenced by
psychological factors. The multiple regression model with all two predictors indicated that the
combination scores of perceived health benefits and consumer psychological factors accounted
for 30.3% of the variability in the overall scores of the respondents’ acceptance of technology
use in food production, R2 =.303, p < 0.001.

Table 2: Multiple Regression Analysis

Unstandardized Standardized

Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 18.430 1.525 12.088 .000
Health Benefit -.500 .069 -541 -7.220 .000
Psychological Factors -.467 .080 -.462 -5.853 .000

a. Dependent Variable: Consumer Acceptance

5. DISCUSSION

Based on the statistical analysis, all hypotheses proposed in the study were accepted.
Specifically, the study found that there is a relationship between perceived health benefits and
consumer acceptance of technological influence on food production. Also, there is a
relationship between consumer psychological factors and consumer acceptance of
technological influence on food production. Several studies have analyzed consumer responses
to health claims (Annunziata & Vecchio, 2013), all of which are designed to assess perceived
healthfulness or advantages, persuasiveness or believability of the claim, and consumer
comprehension of the claim itself.

Hence, the finding also portrays a similar result to the previous study by Bui (2015), which
proved that consumer acceptance is related to and influenced by the health benefit factor. This
might be influenced by their priority over the importance of health. The negative correlation
might portray that consumers may be more accustomed to and prefer foods that are rich in
flavor, which often involve ingredients or cooking methods that may not align with optimal
health benefits. Healthier food options may sometimes be perceived as bland or unfamiliar,
leading to a lower level of consumer acceptance. Generally, it is understandable that most
people will prioritize their health factors first, and for that, it might be relevant enough to
conclude that this study also obtained a similar result to the previous study despite having been
conducted in a different region, time, and geographic location.

Next, the second hypothesis demonstrates that there is a connection between psychological
factors and consumer acceptance of technological influence on food production. This study has
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found that while most of the respondents agreed that lack of knowledge has become a major
factor in why people refuse to accept the technological influence on food production, most of
them support the idea that food biotechnology can revolutionize the food supply chain in the
future and ask the manufacturer to provide more information about GMF on the label of food
packaging. A potential reason for a negative but significant correlation between psychological
factors and consumer acceptance of GMFs could be the impact of perceived risks and
uncertainties associated with genetic modification. Consumers' psychological factors, such as
risk perception, trust in the technology, and general attitudes toward biotechnology, can
significantly influence their acceptance of GMFs. If individuals perceive GMFs as risky,
unnatural, or unpredictable, it can create a negative psychological bias that affects their
acceptance. So, it is safe to conclude that despite the lack of awareness in this area, most of the
respondents support the movement to utilize technologies in food production to the fullest.

As the research demonstrates that there is a significant relationship between psychological
factors and consumer acceptance of technological influence on food production, the hypothesis
is accepted. However, previous research related to this study had a slightly different result.
According to Siegrist and Hartmann, in 2020, even though the hypothesis and objective are
accepted, he claimed that there is not a strong relationship between psychological factors and
consumer acceptance of technological influence on food production. Siegrist and Hartmann's
(2020) study focused on general psychological dimensions and did not identify any significant
connections between these components and the adoption of novel food technology. The
relationship between environmental views and the perception of new food technology is poor.
The personal relevance of naturalness appears to be the most relevant variable. Consumers with
a strong desire for organic foods and an emphasis on natural food production assess modern
food technology unfavorably.

For the negative correlation between food health benefits and consumer acceptance, limitations
include potential cultural bias due to an insufficiently diverse sample, a focus on short-term
preferences without accounting for long-term shifts, and reliance on self-reported data without
behavioral validation. Additionally, external factors like marketing strategies and societal
trends might not have been adequately considered, impacting the study's applicability to real-
world scenarios. Regarding the negative correlation between psychological factors and
consumer acceptance of GMFs, limitations involve the study's potential lack of generalizability
to diverse populations, susceptibility to social desirability bias in respondent answers, and the
static nature of attitudes over time. The study may not have thoroughly explored the influence
of media narratives, ethical considerations, and personal values, limiting the comprehensive
understanding of psychological factors affecting consumer acceptance of genetically modified
foods.

6. CONCLUSION

The escalation of lifestyle-related ailments and the progressive increase in healthcare
expenditures are the primary contributors to this trend. The phenomenon of demographic
changes, as exemplified by the aging population in many developed countries, the rise in life
expectancy, and the pursuit of a higher quality of life, has fueled scientific research aimed at
discovering or developing nutritional food products. Thus, it is critical to recognize and address
the persistent lack of knowledge about GMFs. The prevalence of GMFs has outpaced public
awareness. To address this issue, manufacturers, government agencies, and advocacy groups
must collaborate and cooperate. Implementing government-led educational initiatives,
disseminating lectures, and establishing official websites have the potential to significantly
improve public understanding of biotechnology and GMFs. The implementation of a mandatory
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labeling system for imported products containing GM ingredients increases transparency and
empowers consumers to make more informed decisions. This method improves transparency
and credibility by reducing ambiguity and doubt. Finally, these measures are critical to closing
the knowledge gap and promoting informed consumer choices about genetically modified
foods.
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