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Abstract

Chronic diseases caused by poor health choices have been identified as a significant contributor to mortality. The poor dietary intake of Malaysians
including high consumption of meat and other animal-based products may contribute to development of non-communicable diseases, such as obesity,
hypertension, diabetes, and cancer. The amount of meat eaten by Malaysians per person has increased to more than 55 kg a year in 2019, and
obviously, a transition towards plant-based diets is urgently needed. Nevertheless, product knowledge and determinants of consumer purchase
intention of plant-based meat need to be explored further for Malaysians to effectively adopt a healthy diet.
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1.0 Introduction

People’s dietary habits have been evolving based on environmental factors. Currently, due to greater health and animal welfare
awareness, there is a steady decrease in meat consumption as consumers start to explore plant-based food (Alexandre, 2017). Plant-
based food, which supposedly has a lower amount of salt, saturated fats, and added sugars, has been promoted by activists and
scientists as part of a healthy lifestyle because eating vegetables have been linked to a low risk of early death and may provide protection
against non-communicable diseases (NCDs) (World Health Organisation Europe, 2021). Plant-based meat, which comes in various
forms like burger patties, sausages, fillets and “minced meat”, is marketed for its ecological and health benefits compared to real meat.
While the ingredients varied among plant-based meat products, the new generation of alternatives is specifically formulated to mimic
the sensory experience and macronutrient content of red meat using plant protein and fat, such as soy and coconut oil, and novel
ingredients like red vegetable extract for colouring and flavouring.

The tendency to consume animal proteins in Malaysia has recently been offset by a move towards plant-based substitutes
(Drewnowski et al., 2020). Lately, there has been an increase in understanding and consumption of plant-based food in Malaysia,
especially tofu and tempeh, which can be used to prepare favourite dishes as a standalone ingredient or a complement to meat (Teo &
Kong, 2021). Seeing the potential in the local market, companies like Phuture Foods — which has received RM7 million in investments
to expand its plant-based meat products — are beginning to emerge and offer consumers a healthy food alternative (Vegconomist,
2022).

Current research is mostly focused on factors affecting the willingness of consumers to purchase meat or its substitute (Wilk &
Phillips, 2019). Estell et al. (2021) examined the attitude and perceptions of Australian consumers and nutritional professionals toward
plant-based meat. In Finland, Knaapila et al. (2022) studied the consumption and reception towards plant-based meat by people in the
Nordic country. In Asia, Hwang et al. (2020) studied the factors affecting consumers’ intention to buy substitute meat in South Korea,
and Zahra et al. (2021) later looked into sustainable meat consumption among Pakistani consumers. Moreover, Laukkanen (2021) also
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conducted a study on Finnish consumers' willingness to purchase plant-based meat. However, there has been limited study on factors
affecting purchase intention of plant-based meat in Malaysia. Similarly, past research has discovered that, while the Theory of Planned
Behaviour (TBP) basically believes that behavioural intentions are the outcome of subjective norms, attitudes, and perceived behavioural
control, a variety of domain-specific elements that are not accounted for in the model are equally relevant (Wong et. al, 2019). Thus, the
objectives of this study are to examine the effect of the factors (attitude, subjective norms, perceived behavioural control, health
consciousness, environmental concern) and product knowledge as a mediator on consumers’ purchase intention towards plant-based
meat products in Malaysia. In addition, this study aims to elucidate these factors among Malaysian consumers.

2.0 Literature review

The notion of a healthy diet is continuously expanding to reflect the increasing understanding of how food, nutrients and other
components can help maintain health and prevent disease (Cena & Calder, 2020). According to the World Health Organisation NCDs
such as cardiovascular disease, cancer, chronic respiratory illnesses, diabetes, obesity and cognitive impairment are among the world's
major causes of mortality and disability, impacting both developed and developing nations (WHO, 2019). Mellentin (2020) stated that
‘plant-based' has been one of the top ten global food trends since 2014, and it will be one of the top three trends by 2020. Plant-based
meat, formulated to mimic the taste and sensory experience of red meat, are marketed for their ecological and health benefits compared
to red meat. While ingredients vary amongst plant-based meat products, the new generation of alternatives is formulated specifically to
mimic the sensory experience and macronutrient content of meat by using plant proteins such as soy, fats such as coconut oil and other
novel ingredients such as red-coloured vegetable extracts. According to Frontiers (2020), John Harvey Kellogg developed meat
replacements variously from nuts, grains, and soy, starting around 1877, to feed patients in his vegetarian Battle Creek Sanitarium.
Kellogg's Sanitas Nut Food Company sold his meat substitute Protose, made from peanuts and wheat gluten. It became Kellogg's most
popular product as several thousand tons had been consumed by 1930.

In reality, the plant-based food industry was valued at USD 4.3 billion in 2020 and is expected to increase to USD 8.3 billion by 2025
(Markets and Markets TM, 2020), with a compound annual growth rate of 27.5% until 2030 when other alternative proteins such as
insects and cultured meat are also considered (UBS Report, cited in Choudhury et al., 2020). According to an online survey, roughly
33% of US customers said they would be extremely likely to purchase plant-based meat, and another 41.8% said they would be slightlyor
moderately inclined if it were readily accessible on the market (Bryant et al., 2019).

As countries become industrialised, more citizens will begin to adopt a Western or globalised lifestyle, including their diet. However,
in the case of Malaysia, the shift has brought on many adverse health issues, so much so that the nation gained the unflattering title of
“The Fattest in Asia” in 2014. This scenario has persisted until today due to apathy, leading to a huge rise in diseases and mortality
nationwide, besides placing a great burden on healthcare resources. Hence, it is necessary to conduct a closer examination of people’s
eating habits and encourage them to eat right for better health (Goh et al., 2020). The transition of eating habits is also related to meat
consumption (Cena & Calder, 2020).

2.1 Plant-based meat

In 2015, the consumption rate of poultry meat in Malaysia was 49 kg annually, and this placed the country among the top global
consumers of meat and meat production (Statista, 2022). The farming methods used to produce meat have been shown to have negative
consequences on the ecology and global climate; hence, scientists have urged people to substantially reduce their meat consumption
(Statista, 2022). However, Malaysian consumers find it hard to give up their beloved meat dishes and thus, an alternative, that is plant-
based meat, is now seen as a feasible solution to satiate the people’s appetite for food that looks, feels and tastes like conventional
meat (Nayak, 2021).

2.2 Theory of Planned Behaviour

According to Bonsjak et. al (2020), as of April 2020, the TBP had been empirically scrutinised in over 4,200 papers referenced in the
Web of Science bibliographic database, making it one of the most applied theories in the social and behavioural sciences. In this regard,
the TPB is an “extension” of Ajzen and Fishbein’s (1980) principle of rational action (TRA), which was based on the notion that human
behaviour is influenced by attitude (Gu, 2019). In contrast, a number of studies have produced an expanded TPB model because the
initial model was insufficient to accurately predict individual behaviour (Manickam, 2022). For instance, Asif et al. (2017) incorporated
health consciousness, environmental concerns and consumer awareness into the TPB model. They expanded their model to help
researchers comprehend the consumers’ intention to purchase organic food. Moreover, a study by Shen and Chen (2020) also extended
the TPB model by including product knowledge as one of the factors that help consumers to purchase an innovation of the agri-food
industry. Hence, an enhanced TPB model will be used to investigate the purchase intention of Malaysian consumers for plant-based
meat based on product knowledge, attitude, subjective norms, perceived behavioural control, environmental concerns and health
awareness.

This study intends to determine the most influential factors that affect consumer purchase intention of plant-based meat products
among Malaysian consumers and to examine the effect of product knowledge as a mediator of the factors and consumer purchase
intention toward plant-based meat products among Malaysian consumers. Therefore, the framework in Figure 1 was adapted with minor
modifications based on the study conducted by Asif et al. (2017). The factors (as the independent variable) were divided into five
elements; attitude, subjective norms, perceived behavioural control, environmental concern and health consciousness. Meanwhile,
product knowledge acts as a mediator between the attributes and purchase intention (as the dependent variable).
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Indepondent Variables Modiating Varfable Dependent Variable

Product knowledge

Attitude

H12 < H16

Subjective norms H6 - H10

Percelved behavioural

< Purchase Intontion of plant-
control
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Knvironmental concern

Health consclousness

Fig. 1: Conceptual framework of study based on theory of planned behaviour
(Source:) Asif, Xuhui, Nasiri & Ayyub (2017) and Shen & Chen (2020)

Azjen and Fishbein (1980) defined attitude as the evaluative influence of people’s pleasant or bad sentiments when executing a
certain activity. Estell et al. (2021) constructed a study of nutrition professionals and consumer attitudes towards plant-based meat and
found out that most of the respondents agreed that they purchased plant-based meat products as an act of curiosity in trying out a new
food trend. Clear and fact-based marketing on the benefits of plant-based meat can help customers establish favourable views and
attitudes, increasing the products’ market potential (Laukkanen, 2021).

Meanwhile, subjective norms are defined as the individual’s assessment of whether the prospective reference group or persons
approve or disapprove of the provided action (Azjen & Fishbein, 1980). A person’s diet is easily influenced by their surroundings. Based
on a study on the consumption of plant-based food among Canadian consumers, knowing where to look for information about plant-
based food can help them figure out where some of their decisions come from. For example, respondents said that family and friends
were the most trusted places to get information (Clark & Bogdan, 2019). This explains the significance of social influence in a person’s
decision-making process.

In addition, perceived behavioural control is the perceived ease or difficulty of doing the activity, which is thought to reflect both
experience and expected obstructions and hurdles (Azjen, 1991). According to Ajzen (2002), individual confidence is measured not only
on self-perception from the standpoint of convenience of doing, but also on the ability to receive and control the effect of the choice to
conduct or vice versa. In the study, people's belief that they have power over their behaviour, whether the action is performed or not, is
included in the perceived behavioural control component. When a product is difficult to obtain or the consumer cannot afford it, it reduces
behavioural intention due to a lack of perceived control.

Next, Gambier (2014) described environmental concern as a person's behavior and psychology when they begin to realise the
importance of their surroundings. This awareness can increase their desire to participate in protecting the environment. The objective
of American food company Impossible Foods, according to founder Pat Brown, is to “decrease humanity's detrimental impact on the
global environment by totally replacing the use of animals as a food production method”. A study has found that the inclusion of an
“environmental protection-based motivation” variable will positively influence purchase intention (Lee, 2015). However, Shen (2020)
posited that environmental concern does not directly affect purchase intention, but it helps consumers to understand the consequences
of purchasing a product on their surroundings.

Health consciousness is defined as self-awareness of one's own health and readiness to engage in health-promoting behaviours.
Not surprisingly, health-conscious people actively seek out and follow advice on how to enhance their health (Espinosa & Kadic-
Maglajlic, 2018). In a report, Tonsor et al. (2021) stated that the current threat to the beef industry from plant-based proteins is small.
Evaluating results from choice experiments, they found that plant-based burgers are currently weak substitutes for beef. They report
that beef still exceeds plant-based proteins in consumer perceptions of taste, appearance, price and naturalness, although plant-based
proteins scored highest on health concerns.

Product knowledge is required when purchasing a product to identify the quality of the product and consumers will feel more
comfortable using a product if they are aware of its ingredients or quality (Elsya & Indiryani, 2020). However, a study in Taiwan by Shen
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and Chen (2020) found no significant relationship between product knowledge and purchase intention of vegetarian burgers.
Nevertheless, it is important to explore how product knowledge could influence purchase intention of plant-based meat in Malaysia.
Lastly, according to Takaya (2019), purchase intention is the desire of consumers to buy a brand or conduct activities linked to
purchases, as evaluated by the amount of consumer tendency to make purchases. Businesses are now engaging in promotional and
marketing campaigns to influence consumer purchase decisions in an effort to better understand consumer purchase intention
(Dudovskiy, n.d). Suppliers and producers of plant-based meat may place a great deal of importance on the ways in which customers
choose their goods and services, as this provides them with multiple competitive advantages over their rivals. Corresponding to Ajzen’s
(1991) theory, attitudes, subjective norms and perceptions of behavioural control can be used to predict intention with high accuracy.

3.0 Methodology

This study involved a quantitative approach where it is concerned with quantifying and analysing variables in order to get findings. The
unit of analysis for this current study was individual (Malaysian consumers). The criteria for Malaysian consumers for this study were
consumers who age between 18 to 64 years old, consume meat regularly and never consume plant-based meat products. Next, this
study involved a correlational study and carried out in contrived settings. The time horizon was cross sectional as the data only collected
once in a short period of time. Furthermore, this study used purposive sampling under a non-probability sampling method.

The data that was collected using a self-administered questionnaire. The items listed in the questionnaire adapted from several
previous studies. The languages used are both English and Malay. The questionnaires in the Google Form were passed through several
social medias such as Telegram, Instagram and Whatsapp to efficiently reach the target respondents.

Besides, as for determining the sample size, it seems sample-to-variable ratio rules suitable to be used in this study. A minimum
observation-to-variable ratio of 5:1 is suggested by the sample-to-variable ratio, while values of 15:1 or 20:1 are recommended (Hair et
al.,, 2018). Thus, 140 respondents were needed to carry out this study. This study able to reach 405 respondents, however, after
undergoing 2 screening questions, only 220 responses were valid. Once the data were collected, there are several tests that ran by
using Statistical Package for Social Science (SPSS) Software version 28.0 such as reliability, factor, correlational, regression and
bootstrapping analysis.

However, using the entire Malaysian population as the target population in a study can be regarded too broad and a constraint in
methodology. In such circumstances, researchers may choose to focus their research on a certain region, city, or demographic group
within Malaysia.

4.0 Findings

This study found out that all of the hypotheses were supported. These findings highlihghted that the factors (attitude, subjective norms,
perceived behavioural control, health consciousness, environmental concern) affect consumers’ purchase intention towards plant-based
meat products in Malaysia and product knowledge was significantly mediates the relationship between the factors and consumers’
purchase intention.

5.0 Discussion

The findings from this study showed that if consumers have a greater attitude toward plant-based meat products, they would have
greater purchase intention. These findings are consistent with previous research, which found that attitude is the largest predictor of
intention to consume plant-based meat (Kopplin & Rausch, 2021). According to Erida (2017), consumers' existing product knowledge
will play a role in shaping their developing intent to buy. Consumers who have extensive product knowledge are confident in their ability
to make quality judgements based on that knowledge. Thus, consumers are frequently aware of a product's value, which improves their
intent to buy. This was aligned with a study by Wong et al. (2019), where, customers who have developed environmental concerns have
a strong desire to purchase sustainable foods, and environmental concerns are regarded as one of the most important factors in the
context of purchase intent (Fauzan & Azhar, 2019).

The study has a limitation that it only looked at plant-based food purchasing intentions in general. The Malaysian plant-based food
market is growing, and there are many different types of plant-based food items available (Manickam, 2022) as beyond plant-based
meat substitutes, the field of plant-based foods is vast and includes a diverse range of goods. Plant-based dairy substitutes, plant-based
eggs, plant-based seafood, plant-based snacks, and a range of other plant-based food categories are available.

6.0 Conclusion and Recommendations
As conclusion, despite the proliferation of such studies, little has looking on the psychological factors affecting consumers purchase
intention towards plant-based meat in Malaysia. In fact, little published or unpublished research related to Malaysia has been identified.
With that, this study explored within the Malaysia context. This study helps to add to the existing body of knowledge, fill a gap in the
literature, offer new insights and even questions existing theory.

As for the recommendation, it is suggested that future research make use of a longitudinal study. Since customers' purchasing
intentions are not constant but rather extremely dynamic, a longitudinal study is better appropriate for this investigation. This is because
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of the shifts that would make people more interested in purchasing plant-based foods. Therefore, future researchers can get useful
results by using a longitudinal study to investigate consumers' intent to buy plant-based foods. Besides, future researchers may use
quantitative approaches to get in depth information related to factors affecting consumer’s purchase intention of plant-based meat
products in Malaysia.
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Paper contribution to related field of study

This research may be useful to companies involved in producing plant-based meat as it explores the perspectives of local consumers
about their products. The companies can understand what Malaysian consumers like and take effort to improve their products in terms
of texture, taste and colour. This, in turn, will help to increase consumer interest and satisfaction towards their products. The food
industry can work to improve the quality of plant-based meat, such as structural and sensory resemblance to real meat, in order to
achieve widespread acceptance. This research also helps to promote the benefits of plant-based meat as a substitute to red meat and
poultry among Malaysian consumers. It may also help to promote research in other areas, in particular those related to consumer
purchasing intention. Future researchers can study the factors that influence the consumers’ intention to purchase cultured meat, for
instance. This will expand the literature on psychological studies and discover new knowledge in related areas.
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