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Abstract 
This research sought to evaluate the drivers and barriers of the acceptance of hemp food, 

produced from the Cannabis sativa plant, as an exemplar of novel food acceptance in the 

Australian population. A mixed-method qual-QUANT approach under a pragmatic 

framework was employed, and the Theory of Planned Behaviour (TPB) was the 

overriding theory for the research. Items consistent with TPB were developed in Phase I 

of the study from interviews with 14 participants. Highlights of Phase I include a 

perceived association by consumers between hemp food and the psychoactive properties 

usually attributed to other cannabis uses. Phase II consisted of an online questionnaire 

disseminated to a representative sample of the Australian population (n = 2354) 

incorporating the TPB measure alongside additional psychometric instruments for food 

neophobia, the big five personality constructs, sensation seeking, and food choice. Food 

neophobia, openness to experience, and sensation seeking behaved for hemp food as for 

other novel foods, whereas extraversion and several facets of food choice did not. 

Questions designed to determine current hemp food consumption were also included, 

revealing that awareness of hemp food and consumer uptake was low at the time of the 

study. An evaluation was conducted to discern the attributes of early adopters, and an 

unexpected finding under the theory of adoption or diffusion of a new product suggests 

diffusion of hemp food throughout the Australian population has already substantially 

occurred. In the final phase a meta-inference of the findings, consistent with the pragmatic 

framework, provided a deeper understanding of the findings from the two previous 

phases. The major finding from the research indicates that consumers are misinformed 

about the attributes of hemp food and confused about the differences between hemp seed 

oil and cannabidiol (CBD) oil. This complicates the acceptance of hemp food because for 

some consumers the misinformation increases acceptance. Consumer acceptance is likely 

to increase for some consumers through education that promotes an accurate perception 

of hemp food but may reduce for others because of the incorrect perception that hemp 

food has similar attributes to CBD. The solution may be a disassociation of hemp food, 

and particularly hemp oil, from all other uses of cannabis. The main beneficiary of the 

research is the Australian hemp food industry; however, the TPB approach employed in 

this study will extrapolate to research of acceptance of other novel foods. This approach 

comprises evaluating positive and negative attitudes as discrete entities and may have 

implications for all research where TPB is employed. 
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Chapter 1: An Introduction to the Research 
The overriding aim of the research is to identify and evaluate the determinants of 

novel food acceptance in Australian consumers. The legalisation and introduction of 

hemp food, produced from the seeds of the Cannabis sativa plant, to the Australian 

consumer market in November 2017 (FSANZ, 2017) provides the ideal exemplar for this 

research. Chapter 1 provides an overview of what is already known about novel food 

acceptance and justifies the use of hemp food as the exemplar for this research. The 

philosophical and theoretical frameworks determined to be most appropriate for the 

investigation, the research questions adopted for the study, and the research design will 

also be discussed. 

 
1.1. Aims and Scope of the Thesis 
1.1.1. Research Aim 

This research evaluates Australian consumers’ perceptions, attitudes, and 

behaviours toward a novel food. The research focuses on biopsychosocial factors that 

contribute to consumer acceptance of the novel food exemplar; that is, hemp food. Factors 

contributing to food choice behaviour are drawn from evolutionary survival needs, 

neuropsychological processes in response to sensory input, biological and learned 

responses, and a myriad of sociocultural influences (Frewer & Fischer, 2010). Vabo and 

Hansen (2014) reported from a broad view of consumer marketing and food science 

literature that while many factors contributed similarly to both food choice and food 

preference, many facets of food choice were distinct from food preference. Preference for 

foods is largely developed early in life, much of it in the first five years, whereas food 

choice is a dynamic phenomenon that can change over the lifetime along with situational 

and personal factors (Vabo & Hansen, 2014). It is the situational and personal factors that 

the current research evaluates for their contribution to consumer intention to consume 

hemp food. 

Socially constructed associations based on previous experience and individual 

beliefs can influence consumers’ evaluations of food (Greehy et al., 2013). These 

dynamic forces of food choice may apply to hemp foods where, for example, an 

association with hemp’s illegal cousin marijuana might negatively impact acceptance 

regardless of whether the association is warranted. In similar examples, unfounded 

negative associations have impacted perceptions of aquatic foods where the actions of 

activists claimed mercury and other contaminants posed a risk to consumers’ health 
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(Rasco, 2010), and the emotion of disgust has negatively impacted consumer acceptance 

of insects as food in western populations (Hartmann et al., 2015). The association hemp 

has with other cannabis uses, or more specifically with tetrahydrocannabinol (THC), 

creates a unique circumstance that should be evaluated in greater depth. It is the 

psychoactive properties of the cannabinoid THC that are associated with illicit uses of 

cannabis. This may be particularly salient given that the failure of previous attempts to 

legalise hemp food in Australia has been attributed to this association (FSANZ, 2014). 

 
1.1.2. Research Objectives 

Consistent with the research aims, the main objectives identified for evaluation 

include an exploration of Australian consumers’ perceptions, attitudes, and behaviours 

toward hemp food as a novel market product available for purchase after a long hiatus, 

during which it was banned. Identification of key predictors of hemp food acceptance and 

consumption is central to the research, as is how the influence of these factors in hemp 

food acceptance compare to acceptance of other novel foods. The research findings are 

expected to add to the knowledge of novel food acceptance in general, and particularly 

acceptance of hemp food. It is anticipated that the conclusions drawn from the research 

will inform a philosophical framework for understanding the determinants of hemp food 

acceptance to the benefit of stakeholders within Australia’s fledgling hemp food industry. 

It is further expected that the findings will contribute to what is known about novel food 

acceptance in general, benefiting the agrifood industry at a point in time where innovation 

in all aspects of food production appears to be increasing exponentially. 

 
1.1.3. Justification for the Research 

Understanding the predictors of novel food acceptance is an important focus for 

research at multiple levels of social enquiry. Concern over future food security as the 

world’s population increases has significance at a global level. It has been estimated that 

by the year 2050 the world’s population will have increased to approximately nine billion 

people, necessitating a 100% increase in food production from 2009 to 2050 to cater for 

the population increase (Food and Agriculture Organization, 2009). Novel food products 

are expected to provide much needed alternative protein sources as traditional animal 

sourced protein farming practices become unsustainable (Chaalala et al., 2018). At the 

cultural and societal level, ever increasing globalisation and acculturation of communities 

has provided an opportunity for new markets where immigrants view as novel the 

traditional foods of their host community, and native occupants are in turn exposed to 
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novel foods introduced by the migrant population. In this market, understanding novel 

food acceptance becomes an integral aspect of product development and production 

planning. At the consumer level, research exploring individual acceptance of novel foods 

provides impetus for product development and informs health industry stakeholders and 

allied health practitioners who are invested in food-related health practices, such as the 

development and deployment of eating behaviour modification programs. Understanding 

consumer acceptance of novel foods provides vital market intelligence to business and 

industry and more generally adds to the knowledge base of the relationship humans have 

with food. This research makes a significant contribution across each of these levels of 

enquiry through its evaluation of hemp food as an exemplar of a novel food within a 

discrete consumer segment, the Australian population. 

 
1.1.4. Thesis Structure 

A hybrid thesis structure as discussed in Sharmini et al. (2015) has been adopted 

for the presentation of the research with publications inserted as chapters. All publications 

are substantially the work of the candidate and additional authors have acted in their 

capacity of higher degree supervisor, as disclosed on page seven of the thesis. Summaries 

of the aims of each chapter are included here. 

Chapter 1 provides an overview of the thesis, outlining the key concepts and 

background for future chapters. The rationale for the philosophical foundation and 

theoretical framework for the research is delivered as an introduction to the research 

design and methodology. Justification for the selection of hemp food as an exemplar of 

novel food in the Australian population completes the introductory chapter. 

Chapter 2 provides the reader with a background of current novel food research 

through a systematic review of literature from approximately the past 10 years. Constructs 

theorised to contribute to intention to consume novel foods are identified, and hypotheses 

developed for the expected influence of these constructs as they apply to hemp food. From 

the literature, six hypotheses for the research have been defined. 

Chapter 3 presents the third, and most recent, peer-reviewed publication from the 

research. While it may seem counterintuitive to present the later paper before the earlier 

published works, this approach has been adopted for brevity of the thesis. The published 

work gives an overview of the entire study, and its inclusion at this point avoids 

unnecessary repetition of many aspects of the research and provides a logical point of 

reference for the following chapters. Some repetition in the thesis is unavoidable because 

publications are presented essentially verbatim with only minor formatting and style 
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amendments. An additional hypothesis has been identified in the discussion of the first 

phase of the research and is defined in this chapter. 

Chapter 4 evaluates factors hypothesised to influence the intention to consume 

hemp food that have not been evaluated elsewhere in the thesis. Additionally, the factor 

identified in the previous chapter as the greatest contributor of intention to consume hemp 

food; that is, subjective norms, is hierarchically added to the post-hoc model in this 

chapter to provide greater overall depth of understanding of all factors influencing 

intention. 

Chapter 5 reports the low uptake of hemp food in the sample and investigates the 

attributes of early adopters, providing a best estimate of the status of product adoption for 

the current sample. The earliest published peer-reviewed article from the thesis is 

presented in this chapter. 

Chapter 6 presents the second peer-reviewed article and is an evaluation of the 

factorial and construct validity of the Food Neophobia Scale (Pliner & Hobden, 1992) 

after finding in the literature review that the scale was not always utilised in its full 10- 

item form and some that criticism of the currency of the items was reported. The 

validation study was necessary to ensure that the data met the requirements for the 

planned Structural Equation Modelling analysis under the Theory of Planned Behaviour 

(TPB). 

Chapter 7 is an overview of the implications of the research, providing a 

summarised account of the findings as they address each of the hypotheses. Confirmation 

of the utility of the study design, limitations of the research, and future directions for 

novel and hemp food research complete the chapter. 

Chapter 8 describes the contributions of the research applying to novel food 

research, the research community, and the Australian hemp food industry stakeholders. 

A concluding statement justifies the overall value of the research. 

 
1.2. Determining the Theoretical Framework for the Research 

The current research requires a theoretical framework that considers factors at 

multiple levels of enquiry, includes an element of behavioural intention, and can be 

addressed using the methods of enquiry available to the researcher. Several theories were 

considered, and the Theory of Planned Behaviour deemed to be the most appropriate for 

this research. 

 
1.2.1. The Theory of Planned Behaviour 

The Theory of Planned Behaviour (Ajzen & Fishbein, 1977) is frequently utilised 

in the evaluation of the acceptance and intention to consume novel foods and is an 
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extension of the theory of reasoned action (Ajzen, 2007). While both models are “based 

on the assumption that human beings usually behave in a sensible manner, that they take 

account of available information and implicitly or explicitly consider the implications of 

their actions” (Ajzen, 2007, p. 117), it is the more recently developed TPB which also 

“postulates that a person’s intention to perform (or not perform) a behavior is the most 

important immediate determinant of that action” (Ajzen, 2007, p. 117). Intention is 

determined by factors which are personal in nature, reflect social influence, and deal with 

issues of control. TPB has been empirically validated as a model of explanation for the 

intention to consume discrete foods. A systematic review and meta-analysis of TPB in 

discrete food choice (McDermott et al., 2015) identified 40 peer-reviewed articles that 

had explicitly applied TPB in selection of either a discrete food or narrow selection of 

food type. All studies demonstrated a medium to large association of the theory of TPB 

variables with intention and behaviour. McDermott et al. (2015) proposed that the TPB 

model would provide a solid foundation for identifying food choice behaviours. 

Despite some perceived limitations to TPB, researchers have not proposed a better 

model to account for so many facets of the food choice decision. Proponents of temporal 

self-regulation theory criticise TPB’s inability to account for temporal decision making 

where consumers weigh potential immediate benefits against potential later costs (Hall & 

Fong, 2007). The temporal self-regulation model accounts for biological contingencies in 

decision making and may be advantageous in other health-related behaviours, such as 

smoking cessation, but it lacks too many social and implicit control factors to be 

considered appropriate for the current study. 

 
1.2.2. Alternate Theories Considered for the Research 

There are many other theories that have been successfully utilised for novel food 

research and some were considered for the current study. The following theories were 

considered, and reasons are provided to justify their lack of appropriateness compared to 

the suitability of TPB for the current study. 

Social cognitive theory. Social Cognitive Theory (SCT: Bandura, 1986) is based 

on early behaviourism and Bandura’s (1997) concept of reciprocal determinism. 

Reciprocal determinism is a behavioural model that describes a dynamic reciprocal 

relationship between personal factors, the environment, and a behaviour where a constant 

process of behavioural assessment, adjustment, and reassessment occurs (Hayden, 2014). 

It is alleged that changes in any one of the integral factors influences the behavioural 

outcome. While several aspects of SCT can be applied to food choice in a similar way as 
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the constructs of TPB, such as locus of control and social expectancy, SCT does not 

account for the construct of intention which forms a major component in the current study. 

Health belief model. The Health Belief Model (HBM) is cited as “the most commonly 

used theory in health education and health promotion” (Hayden, 2014, p. 65) and is a 

valuable model in explaining healthy eating behaviours. Despite the health benefits 

purported for hemp food, however, the model does not readily account for several other 

constructs that might potentially influence novel food consumption, such as a negative 

association with similar or related products and does not account for intention. This does 

not mean, however, that health beliefs do not play a significant role in the acceptance 

of novel foods. Menozzi et al. (2017) explored consumer intentions to consume a 

novel food, a chocolate cookie with 10% cricket flour, and found health beliefs significantly 

influenced consumers’ attitude and intention. While Menozzi et al. (2017) supported the 

inclusion of an evaluation of health beliefs in studies of food choice, it was the application 

of TPB experimentally providing evidence of the correlation between food consumption 

intention and actual behaviour that was of relevance. This finding supports the 

appropriateness of TPB for the current study and the inclusion of an evaluation of 

health beliefs within the research design. 

A premise of HBM is that behavioural strategies have an impact on patient health 

(Hayden, 2014) while the current research is focused on the drivers of the behavioural 

strategies and outcomes beyond just its impact on health. Where HBM has evaluated 

acceptance of a novel food in the examined literature, the context of the study has been 

centred on improving health outcomes for participants (Labrosse & Albrecht, 2013; 

Yazdanpanah et al., 2015). The importance of health as a driver of novel food choice is 

an accepted phenomenon (Frewer & Fischer, 2010) and was explored further in the 

current study when a belief in the health benefits of hemp food was identified as a theme 

in the Phase I interviews. 

Food choice questionnaire. Developed as a measure of the motives underlying 

the selection of food for designers of behavioural modification programs, the Food Choice 

Questionnaire (FCQ) incorporates measures relative to several theoretical frameworks 

surrounding food choice; for example, the HBM as discussed above and the trans-

theoretical model of change (Steptoe et al., 1995). While the FCQ is not a theoretical 

framework itself, it has utility for exemplifying discrete health and non-health-related 

factors having a potential to influence food choice. The FCQ has been incorporated into 

the study as one of the standardised instruments in the online questionnaire in Phase II. 

The instrument was deemed to be a representation of several constructs relevant to the 
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theoretical framework and research aims presented in a concise format. The nine 

constructs represented by the scale are health, mood, convenience, sensory appeal, natural 

content, price, weight control, familiarity, and ethical concern. 

 
1.3. Defining the Variables 

The constructs of perception, attitude, and behaviour have broader definitions 

than applies to their use in the current research. To convey an accurate account of the 

measurables and provide structure to the research, working definitions for each term as 

they apply to TPB are provided. Additional terms relevant to the research aims are also 

defined. 

 
1.3.1. Perception 

Perception can be described as a neurophysiological process where sensory 

experiences are processed in the brain and interpreted according to psychophysiological 

factors unique to the individual (Kalat, 2019). Put simply, it is the process by which we 

become aware of and interpret external stimuli. While the term perception also applies to 

a gamut of sensory factors, these biological aspects are more relevant to food preference 

than food choice and are not evaluated as a part of this study. This research evaluates 

perception as it applies to the factors an individual associates with the intention to 

consume the food under investigation, hemp food, and with reference to relative 

individual and societal factors. How these factors are interpreted influences the way a 

consumer thinks and feels about hemp food and gives rise to what is defined as the 

consumer attitude. The working definition of perception for the purpose of this study is 

the influence that individual and societal factors, both explicit and implicit, exert over the 

acceptance or rejection of hemp food, providing the foundation for an individual’s attitude 

toward hemp food. 

 
1.3.2. Attitude 

Attitude is defined as the thoughts and feelings that develop in response to 

consumer perceptions of individual and societal influences. The development of attitude 

toward a novel food requires cognitive effort to be expended in the scrutiny of information 

about the product (Frewer & Fischer, 2010). This scrutiny can occur implicitly, drawing 

on heuristics based on personal experience and normative beliefs to reduce cognitive load 

in the evaluation of a novel product. Attitudes are less stable and less predictive when a 

consumer is motivated to expend the cognitive effort to evaluate product properties in 
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detail, a motivation more likely to be present when a heuristic cue has personal relevance 

for the consumer (Frewer & Fischer, 2010). Attitude toward hemp food, therefore, is 

defined for the purpose of this study as the degree of acceptance of hemp food based on 

the cognitive evaluation of associations to the food. 

 
1.3.3. Food Choice Behaviour 

In the opening paragraphs food choice has been delineated from food preference. 

The definition of food choice adopted for the current study is consistent with Vabo and 

Hansen’s (2014, p. 154) definition as being distinct from food preference yet permits food 

preferences to remain among the significant factors that contribute to food choice 

behaviour. As an example of how this applies in the current research, sensory aspects of 

hemp food are not evaluated, but a consumer may be aversive to consuming the food due 

to a preconceived idea that hemp food will not be palatable. Here an aspect of food 

preference will have influenced the food choice behaviour, but it is only the perception 

of unpalatability that induces a negative attitude toward the food and the demonstrated 

behavioural aversion that would be relevant to the current study. 

 
1.3.4. Novel Food 

What constitutes novel food is subjective to the consumer (Favalli et al., 2013). 

What is considered a novel food in one culture might not be deemed to be in another; for 

example, the consumption of insects as food (Caparros Megido et al., 2016) is considered 

novel in most western contexts. A novel food is one that the consumer has not been 

previously exposed to and may be rejected by the consumer when viewed as non- 

traditional or an unnatural food (Frewer & Fischer, 2010). Food may also be viewed as 

novel if it had not previously been available to the consumer. All the above contexts of 

novel food apply to the current study and novel food is defined as food that is new to the 

consumer. The previously illegal status and unavailable status of hemp food in Australia 

justifies hemp food’s representation of a novel food for this research. 

 
1.3.5. Cannabis sativa and Hemp Food 

Production of all hemp food in Australia is regulated by state authorities under 

standardised guidelines mandating that they are produced from the seeds of the low THC 

varieties of the hemp plant Cannabis sativa. The terms hemp and cannabis have been used 

interchangeably in the current thesis and all reference to hemp food, food from 
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cannabis, or Cannabis sativa refers to any or all of the low THC varieties unless it has 

been specifically indicated otherwise. 

 
1.4. The Research Exemplar: Hemp Food 
1.4.1. Hemp Food Throughout History 

Anthropological evidence of ancient hemp use dates back to Neolithic times, with 

one of the oldest archaeological finds being a piece of hemp cloth which dates circa 

8000BC (Robinson, 1996). Much of the historical evidence for humanity’s complex 

relationship with hemp relates to the cultivation and use of the plant for textiles or 

pharmacological products, especially before the nineteenth century (Borougerdi, 2014). 

There appears to be a dearth of records describing hemp’s historical role as a food staple, 

with other uses of hemp seeming to overshadow the plant’s food value. Folklore states 

that Vikings carried hemp seeds on their journeys as survival measures in case of 

shipwreck, the hemp plant being so universal as to offer a source of food, medicines, and 

clothing and other textiles (Robinson, 1996). During the eighteenth century, hemp seed 

was viewed as either a low value food crop or as more suited to use for animal feed 

(Borougerdi, 2014). Hemp as food for human consumption appears to have always been 

viewed as secondary to the myriad other uses that hemp bestows, and the cessation of use 

of hemp as a food source in the latter half of the nineteenth century is directly related to 

the banning of the cultivation of hemp for other purposes. In Australia, the state of 

Victoria was the first to implement restrictions on hemp products by the legislation of the 

Poisons Act 1928 (State Government of Victoria, 1928). Aimed at ensuring control over 

poisonous and narcotic substances, the legislation banned the possession of Cannabis 

sativa dried flowering or fruiting tops. Although this did not translate to a blanket ban on 

hemp growing, similar legislation was subsequently introduced by other Australian states, 

and an increase in cotton, wheat, rice, and other crops led to a downturn in the hemp 

industry. While it had been several decades since hemp food had been commercially 

available in the Australian market, it was as recent as 1991 that the introduction of a 

unified Australia and New Zealand food standard formally banned any food produced 

from hemp. Hemp food industry stakeholders and other interested parties actively 

campaigned for the legalisation of hemp food for human consumption in Australia for 

several years before legislation was finally adopted in 2017 (Dadson, 2015; Caruana, 

2015; Druce, 2015; FSANZ, 2014, 2017; Savage et al., 2011; Beavis, 2017). 
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1.4.2. Legalisation of Hemp Food in Australia 

In May 2002, the Australia and New Zealand Food Regulation Ministerial Council 

(the Ministerial Council) rejected a Food Standards Australia New Zealand (FSANZ) 

recommendation to allow the sale of hemp food produced from hemp seeds low in 

tetrahydrocannabinol (THC), citing issues surrounding law enforcement and supervision 

of THC percentages among the reasons for the decision (FSANZ, 2014). THC is the main 

psychoactive cannabinoid for which cannabis species are well known and has caused the 

greatest level of concern for legislators. In December 2009, FSANZ received a further 

application for approval to use the seeds of hemp (Cannabis sativa) with low levels of 

THC in food production. THC percentage and industry controls were sufficiently 

addressed in the latter application and, in consideration of an increased uptake of hemp 

food in other countries and developments within the industrial hemp industry, variation 

to FSANZ regulation 1.4.4. was approved. The resultant legislation permitting the 

cultivation and sale in Australia of food produced from low THC varieties of Cannabis 

sativa was passed in Australia on November 2017 (FSANZ, 2017). 

This legislation imposed several conditions to satisfy concerns of the Ministerial 

Council, FSANZ, the Standing Council on Police and Emergency Management, and the 

Food Regulation Standing Committee (FSANZ, 2014). This included mandates that only 

the seeds of the plant and products manufactured from the seed may be sold as food for 

human consumption; the seeds must be rendered non-viable; and there must be 

independent testing of crops and compliance to regulations regarding the percentage 

concentration of THC, regulatory controls over the hemp food industry by government 

bodies, appropriate licensing for growers, and controls on advertising restricting the use 

of a hemp leaf or any other symbol or terminology that might create an impression hemp 

food contains psychoactive properties sufficient to induce a biological effect. 

 

1.4.3. A Brief Synopsis of Hemp Food in Other Countries 

It is appropriate that a brief overview of hemp food in other countries is included 

in a study of Australian consumers as many aspects of the industry have been modelled 

on international markets, international drug controls, and other international legislation 

(FSANZ, 2014). A supporting document to the FSANZ review of hemp food during the 

legislative process (FSANZ, 2011) summarised the regulatory requirements for hemp 

foods across 12 nations where hemp food was legally available. While Australian 

legislators have not mirrored the legislation of any one country, an equivalent or more 

conservative approach was adopted for many of the factors evaluated. For example, many 
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of the countries did not have legislative guidelines for advertising, and in Belgium some 

manufacturers focus on the cannabis aspect as a positive factor. New Zealand and Canada 

prohibit any reference to psychoactive activity, and Australia has adopted a similarly 

conservative approach with an added restriction on the use of hemp leaf pictures or 

representations in an effort to reduce the perceived association of hemp foods with illicit 

uses of the plant (FSANZ, 2014). These measures were implemented despite supporting 

documentation that noted no available evidence of an association between hemp food and 

illicit cannabis use (FSANZ, 2011). Additionally, the document states, “FSANZ notes 

that it has not identified any scientific studies investigating the effect of hemp in food 

products on consumer perceptions and demand for illicit cannabis products” (FSANZ, 

2014, p. 7). The current study may the first in Australia to address the FSANZ statement, 

providing some insight to consumer perceptions of the relationship between hemp food 

and other hemp uses including illicit use. 

 
1.4.4. Hemp as an Exemplar of Novel Food 

The legalisation of hemp food in Australia provides the opportunity to study its 

introduction at the market entry level. While a longitudinal analysis has not been adopted 

in the current study, longitudinal data may have value for evaluating consumer adoption 

and uptake of a new product (Rogers, 2003). There is value in the current dataset because 

of its market entry level status, as it has been suggested that early adopters of a novel food 

provide a richer dataset for analysis than general populations (House, 2016), and the data 

will provide an important baseline against which future researchers will be able to make 

comparisons. The legalisation of hemp food has been fortuitous in its timing for inclusion 

in the current study. 

Much of the current research of novel food acceptance focuses on entomophagy. 

Insects possess some similar characteristics to hemp food; notably, insects as food are 

high in protein, they are a unique product, were previously considered a low value food 

source, are perceived as low in sensory appeal by western standards, their availability in 

mainstream food markets is low, and they are purported to carry a lower environmental 

impact than comparable food sources (Caparros Megido et al., 2016; House, 2016, 2019; 

Menozzi et al., 2017; Orsi et al., 2019; Sidali et al., 2019; Sogari, Bogueva, et al., 2019; 

Tan et al., 2017). However, hemp is unique in its association with marijuana, the illicit 

cannabis with which other hemp products have long been associated. Hemp is believed 

to have originated in the Himalayas. Indian mythology dates it from the beginning of the 

world (Robinson, 1996). Still, it is the resurgence of interest in the psychoactive 
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properties of hemp from the second half of the nineteenth century which has laid the 

foundation for today’s association of hemp with the now illicit uses of the plant 

(Borougerdi, 2014). Evidence suggesting this association impacted the acceptance of 

hemp food evolved early in Phase I of the current research and was further investigated. 

 
1.4.5. Properties of Hemp Food 

The seed of the hemp plant Cannabis sativa, from which hemp food is produced 

in Australia, is technically a nut that was “an important source of nutrition for thousands 

of years in Old World cultures” (Callaway, 2004, p. 65). Identified as a functional food 

(Callaway, 2004), oil extracted from the seed is rich in omega-3 and omega-6 fatty acids, 

which have proven beneficial to cardiac health (Rodriguez-Leyva & Pierce, 2010). A 

functional food is one that contains compounds with identified health benefits exceeding 

the basic vitamins, minerals, and other nutrients of traditional foods (Frewer & Fischer, 

2010). Hemp seed oil has been demonstrated to aid in wound healing, offer anti- 

inflammatory properties, soothe allergic reactions, and the polyunsaturated fatty acid 

composition (omega-3,6,9) aids in cardiovascular health (Callaway, 2004; Callaway et 

al., 2005; Schwab et al., 2006). The bioavailability of the omega-3 and -6 compounds 

through ingestion of hemp seed oil has previously been questioned (Kaul et al., 2008); 

however, Rodriguez-Leyva and Pierce (2010) found support for previous suggestions that 

the dosage under investigation was often too small to produce the desired effects. Hemp 

seed’s advantage over other sources of omega-3 and -6 fatty acids is the naturally 

occurring ratio of 1:3, which is optimal for the needs of the human body. The hemp seed 

also contains all essential amino acids, including large amounts of arginine, a precursor 

to the production of nitric oxide (NO). Nitric oxide plays an important role in messenger 

transport within the cardiovascular system (Rodriguez-Leyva & Pierce, 2010). While the 

health benefits of hemp food were not under investigation in the current study, it has been 

suggested that a belief in the health benefits of a functional food contributes to the 

acceptance of that food (Frewer & Fischer, 2010), a notion consistent with the lines of 

enquiry in the current research. 

 
1.5. The Research Design 
1.5.1. The Researcher’s Position 

The author’s interest in food behaviour and consumer perceptions predates their 

undergraduate psychology degree by many decades. Several years of experience as a 

proprietor of a resort restaurant and avid participation in food festivals in the Yarra Valley 
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and Nagambie Lakes districts of Victoria has provided a solid ground from which to build 

research interest in food behaviour. Previous undergraduate studies in Bachelor of 

Pharmacy and Bachelor of Psychology (Honours) degree courses, several occupations 

within both health and hospitality fields, and the most recent employment as a research 

assistant at the Functional Grains Centre, Charles Sturt University, Wagga Wagga 

campus, supports interest in a research project that evaluates consumer perceptions of a 

novel food. The Australian legalisation of hemp food provides a timely opportunity to 

explore novel food behaviour and provide findings that will have practical application to 

hemp food industry stakeholders, allied health professionals with an interest in 

modification of eating behaviours, and consumers. Attendance at the inaugural Australian 

Industrial Hemp Conference in February 2018 piqued the researcher’s interest, since 

when I have embraced hemp as a regular part of my daily diet. As a presenter at the second 

Australian Industrial Hemp Conference in February 2020, a reflection of my personal 

journey with hemp food alongside preliminary descriptive data from the research was 

presented. The power point presentation and abstract are included in the published 

conference proceedings in Appendix A. The need for impartiality and integrity in research 

and maintaining a reflexive approach has been consciously maintained throughout the 

study. Details of how reflexivity has been applied in the current study is described in 

Chapter 7 of the thesis. 

 
1.5.2. Philosophical Pragmatism and Mixed Methods Research 

The selection of pragmatism as the philosophical framework occurred 

serendipitously. While the intent had always been to conduct a mixed methods study, 

initial searches of hemp food, and discussions with industry experts made apparent the 

need for a pragmatic lens to the research. The dichotomy of a sequential mixed methods 

design where scale items are developed qualitatively and disseminated via a quantitative 

method as discussed in Teddlie and Tashakkori (2009) provides a quantitative dominant 

nomothetic view of the findings which was not sufficient for the current study. It became 

apparent from the outset of the study that a pragmatic approach would be required to fully 

address the research aim and best utilise the data from the surveys. As a result of the 

scarcity of literature that evaluated perceptions of hemp food, it was determined by the 

researcher that the initial interviews could provide a greater value to the investigation than 

merely informing the development of the TPB items. Consequently, the methodology 

remained a sequential mixed methods approach, with the overarching aim to evaluate 



14 
 

consumers’ perceptions, attitudes, and behaviours toward hemp foods; however, a 

pragmatic framework was adopted. 

First introduced by Charles Sanders Peirce (Peirce, 1955) as a maxim for 

understanding the notions of truth and reality, pragmatism was viewed as a maxim for a 

greater depth of enquiry than had been the norm in research. Peirce (1955) proposed that 

knowledge of a concept or phenomenon could only be reached through a multifaceted 

approach. American pragmatists William James, John Dewey and others are accredited 

with the popularisation of pragmatism; however, James’s (1975) view of pragmatism as 

nominalist seems more aligned to the epistemological pragmatism of Peirce’s earlier 

works than that employed in mixed methods research today. 

Today’s upsurge of interest in mixed methods research (Bryman, 2007) has led to 

greater consideration of research paradigms that offer an alternative to the dichotomy of 

qualitative versus quantitative research (Feilzer, 2010). While pragmatism is not the only 

epistemological stance and framework suitable for mixed methods research (Teddlie & 

Tashakkori, 2009) it offers justification for the convergence of qualitative with 

quantitative data by focusing on ontological and epistemological similarities between the 

research approaches (Feilzer, 2010; Teddlie & Tashakkori, 2009). A pragmatic approach 

allows the researcher to choose the methodology most appropriate for each stage of the 

research and permits an evaluation of the data that extends beyond simply the 

convergence of qualitative and quantitative data (Teddlie & Tashakkori, 2009). Adopting 

a pragmatic approach in the current research allowed for reanalysis of the qualitative data 

beyond the development of the TPB items for the forthcoming questionnaire, with a meta- 

inference to summarise the findings into a usable and logical summary in Chapter 7 of 

the thesis. 

A criticism of mixed methods research has been the tendency to segregate results, 

treating the qualitative and quantitative data as separate components within the research 

(Bryman, 2007). While this may sometimes be the intention; for example, where a strictly 

sequential design dictates that one phase feeds into the next using separate methodologies, 

the lack of integration is also thought to represent an underutilisation of data (Bryman, 

2007). The adoption here of a pragmatic framework has allowed a greater depth of data 

analysis in the current study and proven to have been a necessary approach for 

interpretation of the findings. 
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1.5.3. Sequential Exploratory Design 

This research employed a sequential mixed methods approach as described in 

Teddlie and Tashakkori (2009). Emphasis was placed on the quantitative data with 

supplementary input from the qualitative data. This is referred to as a less-dominant 

dominant design and the abbreviated descriptive reported in Teddlie and Tashakkori 

(2009) is ‘qual-QUAN’. The greater emphasis on the findings from the quantitative phase 

of the study aligns with the overall scope of understanding a causal process within a 

population. Aligning with the pragmatic paradigm, the findings from the less dominant 

qualitative phase inform the design of the dominant quantitative phase and are again 

referred to in a final stage of meta-analysis. A greater depth of meaning can be inferred 

to the population as concepts explored in interviews can be re-explored to add complexity 

to the more generalised findings of the questionnaire. The research design is illustrated in 

Figure 1.1. and described in three distinct phases: 

 
Phase I. The first phase consists of semi-structured interviews to inform the 

development of TPB items for inclusion in Phase II. Participants were recruited via 

snowball sampling and data saturation methods were employed to determine the number 

of responses required. Data was initially analysed using thematic analysis, which is 

described in Chapter 3, and then again after analysis of the Phase II data for 

triangulation purposes, which is described in detail in Chapter 7 of the thesis. 

 
Phase II. An online nationally disseminated questionnaire provides a dataset 

representative of the Australian population for state/territory, gender, and age. The data 

was secured through dissemination of the questionnaire to participants who had 

previously agreed to participate in surveys. This phase is described in Chapter 3 of the 

thesis. 

 
Phase III. A meta-inference of the data as described by Teddlie and Tashakkori 

(2009) where findings from Phase II are then re-evaluated with reference to the Phase I 

data, and a discussion of the findings completes the study. Conclusions drawn from the 

meta-inference of Phase I and II findings are described in Chapter 7 of the thesis. 
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Figure 1.1. 
Graphic Illustration of qual-QUAN Sequential Mixed Design Under a Pragmatic Framework 
(Teddlie & Tashakkori, 2009, p. 154). 

 
 
 

Inferences made from the Phase I results are again considered alongside those derived 
from Phase II. A greater depth of understanding results through the integrated process. 
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1.6. Research Questions 
 

The exploratory nature of this study requires an initial set of research questions. 

Consistent with the aims and scope of the research and appropriate to an evaluation 

under the TPB framework, six broad research questions were developed. 

1. What is the perception of hemp food by Australian consumers? 

2. What beliefs and attitudes do Australian consumers hold about hemp food? 

3. What are the key drivers and barriers to hemp food consumption for Australian 

consumers? 

4. Does Australian consumers’ acceptance of hemp food significantly differ from 

consumer acceptance of other novel foods? 

5. What practical applications does the knowledge of the determinants of consumer 

acceptance of hemp foods have? 

6. What contributions has this research made? 
 

To facilitate the research design and develop hypotheses from the research questions 

a literature review was conducted. 
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Chapter 2: Literature Review 
 

2.1. Introduction 
The purpose of the literature review is to discover what is already known about 

the drivers and barriers contributing to the acceptance and consumption of hemp food. 

Additionally, it is envisaged that defining any potential deficit in existing knowledge will 

suitably inform the design of the research. A discovery early in the research process was 

a dearth of literature specific to the evaluation of consumer perceptions of hemp food. 

Scrutiny of the legislative approval process for hemp food in Australia confirmed this 

finding to be consistent with the opinion expressed by the legislative process review 

committee. A literature review commissioned by FSANZ during the review process (2012 

to 2014) to inform the committee of current positive and/or negative perceptions that 

might exist toward the legalisation of hemp food returned nil peer-reviewed papers 

appropriate to the topic. The FSANZ literature review reported on online searches, 

…conducted in Scopus, EconLit, Food Science Source, FSTA, Medline, 
SocINDEX, JSTOR, and Business Source Complete. The search terms used 
included hemp, with terms related to consumer perceptions such as 
perception, acceptability and marketing, and food to find items relating to 
hemp food products (FSANZ, 2014, p. 8). 

A recommendation within the FSANZ review was for future research of consumer 

perceptions of hemp food. To determine if any studies had been conducted since this 

recommendation, the author undertook a literature review that replicated the earlier 

commissioned review with the search term “Cannabis sativa” added. Cannabis sativa is 

the botanical name for the plant from which hemp food is derived. The search was 

conducted in accordance with guidelines of the Cochrane protocol (Harris et al., 2018) 

following recommendations to include a less restrictive document criteria (inclusion of 

grey literature) where a lack of documents could be identified. Documents were extracted 

in the initial search if they were published in English, their focus was industrial hemp 

(Cannabis sativa) as food for human consumption, and the study related to consumer 

behaviours, perceptions, or attitudes. Studies of marijuana and medicinal cannabis were 

excluded, as were those that investigated biological or food chemistry processes or 

environmental studies. 

Four articles were returned under these search criteria, comprising one peer- 

reviewed paper (Dvorak, 2004) and three media articles (Dadson, 2015; Lane, 2018; 

Beavis, 2017). Despite the media articles being considered grey literature, a lack of 

appropriate peer-reviewed papers resulted in these articles being included to provide 
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insight as available information that addressed the research aims. Additional Primo 

searches located a PhD thesis submitted to the University of Texas (Borougerdi, 2014) 

that overviewed the history of consumer attitude toward hemp over the past few centuries, 

albeit with reference only to information obtained from the hemp museum in the 

Netherlands and not specific to hemp food. No further articles were revealed through a 

first author search for the single peer-reviewed study. With only five articles identified, 

and only one a peer-reviewed document, there was insufficient data to inform a literature 

review. The scope of the search was expanded to include consumer perceptions of all 

novel foods, with the intention of focusing on hemp food as an exemplar of a novel food 

within the context of the Australian consumer market. A literature review was then 

conducted using search terms appropriate to the widened scope. 

 
2.2. The Premise of the Research 

The evolutionary development of humans has resulted in a modern organism 

whose anatomical and behavioural traits are markedly different to their ancestors 

(Armelagos, 2014). Anatomically, the modern human has a larger brain, reduced small 

intestine, and much longer large intestine than pre-Palaeolithic humans resulting in the 

need for a nutritionally rich diet and contributing to what has been termed the “omnivore’s 

dilemma”. The omnivore’s dilemma (Pollan, 2006) is the biological mechanism of food 

appraisal that compares the approach and avoidance factors relative to the decision of 

whether food will be consumed or not. The approach factor is driven by the body’s 

biological need for nutrition and the avoidance factor is driven by the evolutionarily 

developed fear of dangerous food that historically helped protect people from ingesting 

foods that were poisonous. Today we accept these biologically driven approach and 

avoidance factors as traits that continue to influence food choice, that can also be labelled 

as food neophilia and food neophobia, respectively (Armelagos, 2014; Pliner & Hobden, 

1992). Research to date has tended to focus on either the individual factors that contribute 

to neophobia and neophilia, or the societal factors. This research aims to evaluate both 

the individual and societal factors to provide a more complete understanding of the 

acceptance and rejection of new foods than is currently known. 

An increase in interest in the acceptance of novel foods has borne from an 

increasing global population that should reach nine billion by the year 2050. Globalisation 

has resulted in increased exposure of the world’s population to foods from other cultures 

and increased multicultural experience has altered normative perceptions for many 

(Barrena et al., 2015; Tan et al., 2015). Additionally, an increasing population presents a 
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threat to food security as many traditional food production techniques will become 

environmentally unsustainable at the levels required to meet world food demands 

(Admassu et al., 2020). Hemp food offers an ideal food source to meet these needs as the 

plant is environmentally sustainable (Schluttenhofer & Yuan, 2017), economically 

potentially lucrative (Pavlovi et al., 2016), and has many nutritional benefits. 

A literature review to assess the current knowledge base for novel food acceptance 

was performed during July and August 2018 with the search timeframe stipulated from 

the turn of the decade to commencement of the search (1 January 2010 to 1 July 2018) to 

garner the most recent findings on the research topic. However, prior to the 

commencement of the write up of this thesis it became apparent that there was an 

increased interest in sourcing alternative protein sources in the Australian agri-food 

sector. An AgriFutures Australia report lists climate change, changing attitudes toward 

animal welfare, and dynamic consumer preferences as issues contributing to its own 

commitment to research and innovation opportunities toward the development of 

sustainable protein substitutes (Admassu et al., 2020). As a result, the literature review 

was updated to capture all papers that met the criteria for inclusion up to December 2020 

to ensure all current relevant research would be considered when evaluating the 

contribution of the current research. 

 
2.3. Method 

The literature review was conducted in accordance with guidelines for a 

psychological review published by the American Psychological Association and in 

reference to the PRISMA-P protocol checklist (Hempel, 2020; Shamseer et al., 2015). 

Online journal databases were selected in consultation with the principal PhD supervisor, 

university library staff, and recommendations in Fink (2010) and Hempel (2020) for 

platforms representative of quality peer-reviewed journals within the business, food 

science, and psychology disciplines. Databases searched included Business Source 

Complete, ProQuest, and EBSCOhost (Psychology) electronic databases. Searches were 

conducted using search terms derived through a process of consultation with higher 

degree supervisors, industry professionals, and a scoping search of the university’s library 

databases for documents relating to novel food acceptance. Boolean logic was applied to 

search terms to create a list of terms that were then used to methodically search each of 

the selected databases. A list of search terms is included in Table 1.1. 
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Table 1.1. 
List of Search Terms for the Literature Review 
 Search term  

(perceive* OR percepti*) AND (hemp OR cannabis OR novel OR functional OR 

new) + food 

accept* AND (hemp OR cannabis OR novel OR functional OR new) + food 

attitude* AND (hemp OR cannabis OR novel OR functional OR new) + food 

aware* AND (hemp OR cannabis OR novel OR functional OR new) + food 

drivers* AND (hemp OR cannabis OR novel OR functional OR new) + food 

determin* AND (hemp OR cannabis OR novel OR functional OR new) + food 

recept* AND (hemp OR cannabis OR novel OR functional OR new) + food 

reluctan* AND (hemp OR cannabis OR novel OR functional OR new) + food 

willing* AND (hemp OR cannabis OR novel OR functional OR new) + food 

consum* AND (hemp OR cannabis OR novel OR functional OR new) + food 

personality AND (hemp OR cannabis OR novel OR functional OR new) + food 

sensation+seeking AND (hemp OR cannabis OR novel OR functional OR new) + 

food 

food AND (neophobia OR neo-phobia OR neophilia OR neo-philia) 
 

• N.B. The asterisk is used here as a wildcard conjunction to allow all variants of the root word to be 
included in the search. 

 
Initial search results listed by database are included as Appendix B. A practical screen 
was then applied to identify papers that met the criteria for inclusion in the review. Criteria 
for inclusion included: 

• Must be published in English 

• Must be peer-reviewed, original work 

• The focus of the study must relate to consumers’ attitudes, perceptions, or 

behaviours toward novel food for human consumption with a clear connection to 

the consumer as focus of the study 

• Perception relates to psychological processes and not the biological processes of 

sensory perception; e.g., taste, texture, smell.Perceptions, attitude, or behaviour is 

toward the food product and not extraneous factors such as packaging, branding, 

advertising, or processing methods 

• Participants were adult consumers aged over 18 years1 

Book reviews, anecdotal reports, “expert” reviews and discussion papers were removed 

during the practical screen, as were duplicated documents, resulting in 144 documents for 

additional scrutiny. During the scrutiny process an evaluation of cross-cultural studies 
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identified in the search indicated significant differences in attitude toward novel foods 

between Western and non-Western cultures. 

Lin et al. (2019) found significant differences in the way that cultural aspects were 

influenced by personality when evaluating attitudes toward genetically modified animal 

products, highlighting the differences between Chinese consumers (n = 945) to those from 

Italy (n = 954) and the United States (n = 945). The interplay of culture and personality was not 

well described, and the authors conceded that the phenomenon was not well understood. A cross-

cultural study that examined Australian (n = 87), Chinese (n = 107) and Vietnamese (n = 

218) wine consumers’ attitudes toward a novel wine product found nationality impacted 

significantly on buying intention across cohorts, and suggested wine promotion strategies 

should differ across Asian and Australian markets (Nguyen et al., 2019). Other cross-

cultural studies supported the notion of cross-cultural differences between Asian culture 

and westernised cultures where attitudes toward novel foods were rooted in cultural 

connections to traditional foods and a more conservative attitude influenced neophobic 

tendencies (Brunner, 2019; Hartmann et al., 2015; Siegrist et al., 2015; Tan et al., 2015). 

The reasoning for these differences were vague at best, and often not discussed in the 

articles, so a cautionary approach to including non-western literature was considered. An 

additional scoping search by the first author revealed literature that reported significant 

differences between collective and individualistic societies toward novel and unfamiliar 

foods and the agri-food sector in general (Canavari, 2010). Within the captured 

documents were additional examples where cross-cultural studies demonstrated 

significant cultural differences (Bongoni, 2016; Kimball et al., 2019; Pearcey & Zhan, 

2018). This suggested that studies of novel food acceptance in non-western cultures were 

less applicable to the current research, and therefore were excluded. 

     Two additional documents were removed. The first, by Bimbo et al. (2017), was 

removed as it was a systematic review of studies mostly either published before 2010 or 

already included in the current review. A hand search of the documents did not reveal any 

additional documents included in the Bimbo et al. (2017) review meeting the criteria for 

inclusion in the current study. A second review (Mancini, Moruzzo, et al., 2019) was also 

excluded as many of the review documents focused on the hedonistic aspects of food 

choice. Additionally, documents meeting the criteria for inclusion had already been 

identified through the search process. Sixty documents were identified for inclusion at 

this stage of the review. 

1 Ali, A. E. (2016). A Semiotic Approach to Entomophagy. Perspectives on Global Development & Technology, 
15(4), 391-405. https://doi.org/10.1163/15691497-12341397. Twenty of the total 116 participants were under 18 
years of age. However, participants were predominantly aged >18 years and the inclusion of minors did not influence 
the findings referred to in this review. 
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As recommended in Fink (2010) and Hempel (2020) a secondary screening for 

relevant literature was performed. The secondary screening procedure involved a first 

author search for authors cited in the 60 previously identified documents within the 

electronic Scopus database. An additional eight documents meeting the inclusion criteria 

were added. A methodological screen was not conducted as all studies which identified 

or evaluated a driver or barrier to novel food acceptance were considered potentially 

useful and retained. The review process is represented in Figure 2.1. 

 
Figure 2.1. 
Prisma Flow Chart Diagram of the Literature Review Process 

 
 

    
  

 Diagram adapted from Moher et al. (2009) 
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2.4. Findings of the Review 
The 68 documents meeting the criteria for inclusion provided sufficient literature 

to inform the design of a project to answer the research aims. A large proportion of the 

studies (38.2%, n = 26) focused on the acceptance of insects as a novel food for human 

consumption. This literature was considered appropriate due to the many similarities that 

insects as food have with hemp food, such as sustainability, status as an alternate protein 

source, and a highly salient factor. All topics identified in any of the 68 documents were 

evaluated collaboratively by the candidate and supervisory team for their potential 

relevance to hemp food. All topics except for ‘disgust’ were retained for further 

evaluation. Disgust was only identified in the literature in relation to entomophagy and 

perceptions of insect induced pestilence and was not considered appropriate for further 

evaluation within the context of the current research. Topics identified from the literature 

as relevant to the study of novel food acceptance included food neophobia, sensation 

seeking, personality, behavioural intention, the factors influencing general food choice, 

demographic influences, and familiarity. 

 
2.4.1. Food Neophobia 

Food neophobia (FN) literally translates to fear of new foods and was 

overwhelmingly demonstrated to be the most researched construct in relation to novel 

food acceptance, with 34 of the 68 studies employing the Food Neophobia Scale (FNS; 

Pliner & Hobden, 1992) as a psychometric measurement. The FNS is a 10-item scale of 

five positively worded and five reverse-scored negatively worded items and employs a 7-

point Likert scale to evaluate FN (Veeck, 2010) yet not all studies utilised the full 10 

items in their studies. While many of the variations to the scale were based on sound 

theoretical concepts or empirically supported variations to individual items in the scale, 

some studies selectively deleted items or amended other aspects of the scale such as 

varying the number of Likert type responses. This did not seem psychometrically sound 

as many of the variations were not evidentially supported. The author undertook analysis 

of the instrument for reliability and validity in the current sample and while the 10-item 

version was found to remain a reliable instrument, a shorter 6-item version was found to 

be the best representation of a single factor construct. This is discussed in detail later in 

Chapter 6. 

Three studies employed qualitative methods to assess FN. Ali (2016) evaluated 

sociolinguistic meanings within survey responses examining attitudes toward insect 

consumption for 116 Americans. Findings suggest that the use of positive language, 
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combined with normalised descriptive terms for foods comprised of insects, reduces a 

neophobic attitude toward insect consumption. Veeck’s (2010) approach was consumer 

centric and allowed participants (n = 50) to describe the foods they considered to be 

edible, and those they considered to be an extreme food. While the study relied to a large 

degree on the researcher’s judgement of what constituted an extreme food, thematic 

analysis of the semi-structured interviews revealed that the social setting where foods 

were consumed mitigated neophobic tendencies (Veeck, 2010, p. 249). Sogari, Bogueva, 

et al. (2019) analysed responses to open ended questions about insect consumption and 

suggest the psychological factors that behaved as barriers to insect consumption include 

threats to masculinity, conspiracy theories, and the concepts of FN and disgust. 

 
2.4.2. Sensation Seeking 

Sensation seeking has been demonstrated to correlate negatively with FN and 

contribute to the acceptance of novel foods (Pliner & Salvy, 2006). Two of the reviewed 

studies explored sensation seeking as a predictor of novel food acceptance and confirmed 

the factor to be a significant predictor of intention to consume novel foods (Dovey et al., 

2012) and actual consumption behaviour (Lammers et al., 2019). Dovey et al. (2012) 

evaluated participants’ attitudes toward a novel food based on previous exposure to a 

similar food. They found low levels of FN and higher reported sensation seeking 

correlated with an inclination to try novel food. Lammers et al. (2019) found sensation 

seeking played a role in decisions to consume insects as novel food. The literature 

supported the notion of sensation seeking as a driver of novel food acceptance. 

Food neophobia has been demonstrated to negatively correlate with sensation 

seeking. Pliner and Hobden (1992) questioned whether the high correlation between 

scores on the Experience Seeking subscale of the Sensation Seeking Scale, Form V (SSS-

V; Zuckerman, 1979) and scores on the FNS (Pliner & Hobden, 1992) represented 

opposing aspects of the same dimension. Further evaluation of the SSS-V suggested this 

was not the case; however, the strong negative correlation indicates that sensation seeking 

is a significant factor in novel food acceptance. Dovey et al. (2012) employed the full 40-

item SSS-V, while Lammers et al. (2019) employed the shorter Brief Sensation Seeking 

Scale (BSSS; Stephenson et al., 2003) adapted from the SSS-V. While shorter versions 

of personality scales have been reported to offer a reduction in administration time 

without significant loss in reliability (Aluja et al., 2006), limitations of using BSSS 

include a fall in reliability to below .80 and the loss of a measure of impulsivity (McDaniel 

& Mahan, 2008). Impulsivity is a factor embedded in two of the five basic personality 

traits: neuroticism and conscientiousness (John & Srivastava, 1999). Deliberation is a 
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negative aspect of conscientiousness distinguished by a lack of impulsivity, where 

impulsiveness is a discerning positive factor of neuroticism. The multifaceted 

involvement of impulsivity in factors related to FN, both approach and avoidance 

tendencies, supports the inclusion of measuring trait impulsivity when testing for 

sensation seeking in a study of novel food acceptance. 

 
2.4.3. Personality 

Personality traits reported to contribute to novel food acceptance include 

Openness (O), Extraversion (E), Neuroticism (N), Agreeableness (A), and 

Conscientiousness (C), although findings were somewhat disparate. Tuncdogan and Ar 

(2018) suggest O and E are distal predictors of novel food acceptance through 

motivational influences related to promotion focus and materialism; however, they 

evaluated only O and E in the study. The measurement instrument was the relevant 2-item 

subscale of the Ten-Item Personality Inventory (Gosling et al., 2003) designed to measure 

personality traits in the broadest of contexts. Knaapila et al. (2011) used twin modelling 

methods to compare personality influences on FN between monozygotic and dizygotic 

sets of twins, and between genders, and found O to be the strongest negative correlate of 

FN for both genders. However, the removal of an item from each of the FN and O scales 

due to similarity of the item altered the findings for males, and E was then reported to be 

the strongest negative correlate of FN. Small significant correlations between FN and N, 

E, and A for females, and N, E, and C for males were also reported. The only published 

works located that focus on the contribution of each of the big five personality traits to 

FN were by Knaapila et al. (2011) and Nezlek and Forestell (2019), who concurred that 

FN consists of approach and avoidance factors, and that openness to experience exerts the 

greatest influence on FN, with extraversion, agreeableness, and neuroticism playing a 

lesser role. Where the studies were set apart, Nezlek and Forestell (2019) reported 

significant correlations for discrete traits between the approach and avoidance factors of 

FN. For example, O was reported as positively correlated to the approach factor and 

negatively correlated to the avoidance factor. Similarly, agreement was positively 

correlated with the approach factor and negatively correlated with the avoidance factor. 

Despite the differences in the presentation of the findings, there is consensus in the 

literature that personality has a significant role in the acceptance of novel foods. 

Nezlek and Forestell (2019) evaluated the relationship between personality and 

acceptance of novel food using the 44-item Big Five Inventory (BFI; John & Srivastava, 

1999) and FNS (Pliner & Hobden, 1992). They found openness to be related to both the 

approach and avoidance factors of FN, while extraversion was related only to the 
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avoidance factor, and agreeableness only to the approach factor. While Knaapila et al. 

(2011) focused on genetic versus environmental factors as contributors to trait FN, Nezlek 

and Forestell (2019) focused on the degree to which each of the Big Five personality traits 

made significant contributions to FN. Findings of the study provided evidence that FN 

can be attributed in part to the five basic personality traits. That is, the big five personality 

constructs act as significant contributors to novel food acceptance, as well as other 

measurable traits notably sensation seeking and impulse control. Sensation seeking, 

openness, and extraversion are the only traits that have been reported to behave 

consistently across studies, with agreeableness and neuroticism having some consistency 

across a small number of the perused studies. 

 
2.4.4. Behavioural Intention 

A final factor reported to behave consistently across the examined literature was 

the notion that intention to consume a novel food correlated positively with actual 

consumption behaviour. While many studies accepted the empirical evidence and referred 

to the accepted relationship in support of their research (Laureati et al., 2016; Mancini, 

Sogari, et al., 2019; Rodriguez-Entrena et al., 2016) others experimentally validated the 

relationship applying the theoretical framework of the Theory of Planned Behaviour 

(TBP) (Ajzen & Fishbein, 1977). As an example, Sogari, Menozzi, et al. (2019) 

demonstrated experimentally that willingness to try food produced with insects 

significantly predicted tasting behaviour (β = 0.81; p < 0.001). The premise that intention 

to perform a behaviour is a significant predictor of that actual behaviour underlies the 

aims of the current research and is a major factor in the consideration of TPB as the 

theoretical framework. 

 
2.4.5. Food Choice 

Factors that generally influence food choice are also considered to influence the 

choice of a new food. The Food Choice Questionnaire (FCQ; Steptoe et al., 1995) was 

employed in several studies to assess these factors with various findings across cohorts 

and novel food types. Annunziata et al. (2015) found price, convenience, health concerns, 

and suspicion of reliability of product information contributed to negative attitudes 

toward functional foods for older consumers. In contrast, Jaeger et al. (2017) found that 

health, mood, convenience, and sensory appeal were more important considerations for 

New Zealand consumers than natural content, price, and weight control across various 

foods. Familiarity was reported to increase in importance for consumers high in FN. 

Schlup and Brunner (2018) found health and convenience to have significant positive 



28 
 

relationships with willingness to consume insects, while familiarity had a significant 

egative relationship. The information thus far suggests there is a lack of researcher 

consensus on several factors that exert influence over novel food acceptance (Annunziata 

& Vecchio, 2013; Barrena, 2017; Jaeger et al., 2017; Perrea et al., 2017; Schlup & 

Brunner, 2018; Siegrist et al., 2013; Stanton, 2019; Tańska et al., 2017; Vecchio et al., 

2016; Verbeke, 2015). It was clear from the literature, however, that there is a consistency 

to the factors a consumer considers important in novel food acceptance and in general 

food choice decisions. 

 
2.4.6. Demographic Influences 

The literature reported significant differences in the influence of gender on 

acceptance of novel food (Gere et al., 2017; Martinez & Bojnec, 2014; Schlup & Brunner, 

2018; Siegrist et al., 2013; Torri et al., 2020), novel food consumption behaviour 

(Lammers et al., 2019; Verbeke, 2015), and willingness to try (Orsi et al., 2019; Tan et 

al., 2016) or to consume novel foods (Mancini, Sogari, et al., 2019). Although reports of 

the influence of age on novel food acceptance were not consistent across studies, age was 

found to make a significant contribution to willingness to adopt insects in Italian 

consumers (Laureati et al., 2016), FN for Mexican (Salgado-Beltrán et al., 2016) and 

Swiss (Siegrist et al., 2013) consumers, and the importance of provenance, taste, and 

brand when purchasing novel foods for Slovenian consumers (Martinez & Bojnec, 2014). 

Others reported little or no significant effect of age on acceptance of novel foods 

(Rodriguez-Entrena et al., 2016; Tan et al., 2016). Income and education were reported 

to be negatively associated with FN (Siegrist et al., 2013). 

 
2.4.7. Familiarity 

Familiarity was found to be a significant contributor in the acceptance of novel 

food, albeit within different methodologies and contexts. Some studies provided 

experimental evidence that as familiarity with a novel food increased, acceptance of the 

food significantly increased (Caparros Megido et al., 2016; Hartmann & Siegrist, 2016; 

Verneau, 2016) yet others reported that it did not (Fenko et al., 2015; La Barbera et al., 

2018). Dovey et al. (2012) measured the effect of familiarity through evaluation of the 

acceptance of a novel fruit when a similar and more familiar fruit was placed beside the 

new fruit but found this did not significantly affect willingness to try. In contrast, Morgan 

and Ho (2018) found that familiarity with a similar product significantly increased 

acceptance of the novel food. Kraus (2015) reported familiarity with a product’s brand 

significantly contributed to brand attributes as a function of acceptance, and incorporation 
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of novel ingredients into familiar products was also reported to increase acceptance of the 

novel ingredient (Barton et al., 2020; Sidali et al., 2019; Tan et al., 2016). 

Experimental trials were not the only studies to find support for an influence of 

familiarity on acceptance of novel foods. A questionnaire to evaluate the attitudes of 

Italian consumers toward consumption of jellyfish as a novel food product found a higher 

degree of acceptance from those consumers who reported having familiarity with the sea 

environment from where the jellyfish was sourced (Torri et al., 2020). It was suggested 

that this related to area of residence but also knowledge of marine life. Hwang and Lin 

(2010) recommended increasing familiarity as a function of increasing acceptance of 

novel foods, further suggesting that in the absence of familiarity, consumers relied on the 

health information of the product to inform purchase intention (Hwang & Lin, 2010). 

 
2.4.8. Additional Factors of Influence 

The remainder of the reviewed literature did not provide as cohesive a view of 

novel food acceptance as the documents reported to this point, because numerous other 

factors were revealed as being drivers or barriers. Lammers et al. (2019) reported no 

significant relationship between environmental sustainability consciousness and 

acceptance of insects as a novel food in German consumers. Laureati et al. (2016) reported 

similar findings in an Italian sample. In contrast, Verbeke (2015) found that for early 

adopters of insects as a novel food in Belgium, environmental consciousness made a 

significant positive contribution. Mancini, Sogari, et al. (2019) also found a significant 

correlation between intention to consume insects and concern for environmental 

sustainability (r = 0.46). An Australian study of insect consumption (Sogari, Bogueva, et 

al., 2019) found no effect of environmental or nutritional factors on insect consumption; 

however, disgust was reportedly a barrier to consumption. Disgust was reported in several 

studies as a barrier to novel food consumption but applied only to insects as food, and 

specifically to fear of disease from insects. 

Concern for health and nutrition related factors were reported as both barriers to 

novel food acceptance (Annunziata et al., 2015; Gineikiene et al., 2017; Lefebvre et al., 

2019) and drivers of novel food acceptance (Menozzi et al., 2017; Sajdakowska et al., 

2018; Schlup & Brunner, 2018) across a variety of novel food types. 

Some documents captured in the review have not been individually evaluated here 

as they did not add anything further to the findings of the review and were focused on 

either functional food as a discrete entity (de Albuquerque et al., 2019), genetically 

modified (GM) foods (Boccia et al., 2018; Phillips & Hallman, 2013; Singhal, 2018), or 
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the repurposing of food waste as a new food (Bhatt et al., 2018). While these studies meet 

the criteria for inclusion, their findings have already been addressed, and the disparities 

between hemp food and the novel products they investigated provide no further need for 

discussion. A complete list of the final 68 documents identified for inclusion in the review 

and the relevant factors identified are included as Appendix C. 

 
2.5. Summary of Factors and Constructs Influencing Food Acceptance 

The literature review identified FN as the most frequently researched factor 

influencing the acceptance of novel foods and the FNS (Pliner & Hobden, 1992) the most 

frequently employed measure. The notion of FN as the most significant barrier to novel 

food acceptance across many novel food types provides an expectation that consumers 

with a low acceptance of, or willingness to try, hemp food will also be high on FN. 

It is anticipated that other factors identified in the review as having an influence 

on novel food acceptance or avoidance will behave in a similar way for Australian 

consumers in the current study as for those consumers in previous studies. Evidence was 

presented that sensation seeking, openness, and extraversion correlate negatively with 

FN, and it is anticipated that participants in the current study would display similar trends. 

The complexity of the relationship between sensation seeking and impulse control to the 

five basic personality traits has been well documented (Aluja et al., 2006; Nezlek & 

Forestell, 2019; Zuckerman, 1979; Zuckerman & Aluja, 2015; Zuckerman & Glicksohn, 

2016; Zuckerman et al., 1993) and supported for the inclusion of psychometrically sound 

instruments to measure each of the discussed traits in Australian consumers. 

A lack of consensus across studies on the influence of agreeableness, neuroticism, 

and conscientiousness to FN makes it difficult to establish a hypothesis for each of these 

factors. Nevertheless, consistent with previous research the inclusion of a standardised 

instrument that accounts for each of the big five personality traits will provide the data to 

explore the relationships further. The instrument determined to be the most appropriate 

measure of the five basic personality traits was the 44-item BFI (John & Srivastava, 1999) 

as used by Nezlek and Forestell (2019). Nezlek and Forestell (2019) provided the most 

comprehensive evaluation of personality influences on FN, and the BFI performs reliably 

and with consistently high internal validity (Lovik et al., 2017; Schmitt et al., 2007). 

Sensation seeking was identified as a significant driver of novel food acceptance 

and the instrument adopted for evaluation of sensation seeking and impulse control in the 

current study is the 19-item Impulse Sensation Seeking scale (ImpSS; Zuckerman & 

Aluja, 2015; Zuckerman et al., 1993). This scale is considered highly suited to a study of 
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novel food acceptance as it does not contain any items that relate to specific activities of 

risk taking unlike previous versions of the sensation seeking scale (Zuckerman, 2002). 

The scale also remains a valid measure of impulse control, unlike shortened versions 

(McDaniel & Mahan, 2008), and performs reliably and with high internal validity 

(McDaniel & Mahan, 2008; Zuckerman, 2007). Developers of the ImpSS recommend the 

full 19-item version be employed and warn against interpreting results of either of the 

subscales individually (Zuckerman & Aluja, 2015). The intimate association between 

impulse control and sensation seeking has been established and the ImpSS (Zuckerman 

et al., 1993) was disseminated in the 19-item version as recommended by the scale 

developer (Zuckerman & Aluja, 2015). 

A lack of researcher consensus was identified for the food choice factors that 

influence novel food acceptance (Annunziata & Vecchio, 2013; Barrena, 2017; Jaeger et 

al., 2017; Perrea et al., 2017; Schlup & Brunner, 2018; Siegrist et al., 2013; Stanton, 2019; 

Tańska et al., 2017; Vecchio et al., 2016; Verbeke, 2015). As a result, no defined 

hypotheses have been developed in the current study for the relationship between hemp 

food acceptance and each of the food choice factors; however, it was hypothesised that 

each of the factors would be significant to the decision, and an exploratory approach was 

undertaken to the relationship between hemp food and each of the following: health, 

mood, convenience, sensory appeal, natural content, price, weight control, familiarity, 

and ethical concern. An important finding in the examined literature for food choice was 

the reported increase in complexity of the decision-making process as FN increased 

(Barrena, 2017), highlighting the importance of a comprehensive evaluation of as many 

relevant factors as possible. It was anticipated that additional hypotheses would result 

from the interviews in Phase I of the study. The influence of personal demographic factors 

on novel food acceptance were also inconsistently represented in the literature and an 

exploratory view for age, gender, educational attainment, and state or territory of 

residence was adopted for the current study. 

It was established in the literature review that intention to consume novel foods is 

influenced by the attitudes and beliefs of the consumer and this view is consistent with 

the TPB theoretical framework of the study. Behavioural, normative, and control beliefs 

were found to influence novel food acceptance through a variety of mechanisms and this 

in turn is accepted as an indicator of actual intention. There is not a standardised 

instrument for evaluation of TPB, but a theoretical framework and a myriad of previous 

research provides a foundation for the development of items. The generalisation of the 

literature review to novel foods across a broad range of food types results in the necessity 
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to establish the normative and subjective beliefs for hemp food for the current 

research. Phase I of the study provides the information for the development of the 

TPB items. Consistent with the theoretical framework and research questions it is 

hypothesised that intention to consume hemp food will be predicted by the 

qualitatively derived behavioural, normative, and control beliefs. 

 
2.5.1. The Hypotheses 

The literature review findings support the development of hypotheses relating 

to the theoretical framework of the study in addition to hypotheses specific to FN. 

Additional hypotheses represent the role of discrete constructs that have been 

identified as strong contributors to novel food acceptance in the literature review and 

are expected to apply to hemp food in a similar manner. 

H.1: Consumer intention to consume hemp food will be predicted by behavioural, 
normative, and control beliefs under a lens of the Theory of Planned Behaviour. 

This is the overarching hypothesis for the thesis, providing the framework for the 

publication that forms Chapter 3 of the thesis. Each of the remaining hypotheses 

represent a discrete factor within this framework. Chapter 7 provides a summary 

discussion of each of the hypotheses in the thesis. 

H.2: Food neophobia will be a significant indicator for consumer intention to 
consume hemp food. 

Contributions of food neophobia to intention to consume hemp food is evaluated 

in Chapter 4, as well as the publication that forms Chapter 5. The validity of the Food 

Neophobia Scale (Pliner & Hobden, 1992) features as a publication in Chapter 6. 

H.3: Trait sensation seeking will make a positive contribution to consumer 
intention to consume hemp food. 
Trait sensation has been evaluated for its contribution to consumer intention to 

consume hemp food in Chapter 4, and the findings summarised in Chapter 7. 

H.4: Trait openness to experience will make a positive contribution to consumer 
intention to consume hemp food. 
Trait openness to experience is also evaluated in Chapter 4, with the findings 

summarized in Chapter 7. 

H.5: Trait extraversion will make a positive contribution to consumer intention 
to consume hemp food. 
Trait extraversion has been evaluated for its contribution to consumer intention to 

consume hemp food in Chapter 4, with the findings summarized in Chapter 7. 

Extraversion has also been evaluated for the role it plays in food neophobia and has 

been employed as a measure of construct validity in the publication in Chapter 6. 

H.6: Discrete food choice factors as measured by the Food Choice Questionnaire 
will each influence consumer intention to consume hemp food. 
Several discrete aspects of food choice as measured by the Food Choice Questionnaire 
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have been evaluated within the publication that forms Chapter 5. The findings for the 

influence of each of the food choice factors; health, mood, convenience, sensory 

appeal, natural content, price, weight control, familiarity, and ethical concern on 

intention to consume hemp food have also been evaluated in Chapter 4. 

 
2.5.2. The Gaps in the Literature 

Substantial gaps have been identified in the examined literature. The first is a 

lack of research on the social and psychological factors that influence hemp food 

acceptance. There was so little data to be found that a variation of the research to focus 

more generally on novel food acceptance was needed to inform the design of the 

study. This has been fortuitous, as it has identified a deficit in the way that the TPB 

is used to evaluate novel foods. Where factors that contribute to FN form highly 

negative associations for consumers, the association appears to exert a large negative 

effect and increases the complexity in the strategies required to increase acceptance 

of the product under investigation. Attitude as a construct is more usually expressed 

under a TPB framework as a net result of positive and negative beliefs about the 

behaviour under investigation (Ajzen, 2007). The current research evaluates the 

positive and negative attitudes formed through beliefs about hemp food as discrete 

constructs. It was anticipated that addressing the deficit in research in this area would 

provide evidence for the continued application of TPB as appropriate in this manner 

for novel foods, and other behaviours where there may be a large disparity between 

positive and negative perceptions. 

There was an abundance of literature that evaluated FN, but a deficit of 

research within the Australian population with only four of the identified studies 

incorporating an Australian sample (Lupton & Turner, 2018; Lupton, 2018; Sogari, 

Bogueva, et al., 2019; Wilkinson et al., 2018). To the author’s knowledge, this is the 

first study of this type and magnitude to be conducted in Australia. 

 
2.6.  Contribution of the Literature Review 

This review, although comprehensive, was not intended to be an exhaustive 

review of all literature published on novel food acceptance but provides a 

representative overview of the most recent findings on drivers and barriers to novel 

food acceptance. The large number of studies employing the FNS might seem 

counterintuitive in research concerned with acceptance of novel foods. The definition 

of FN is the propensity to avoid new foods (Pliner & Hobden, 1992), and while the 

FNS also measures neophilia only one examined study focused on neophilia 
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exclusively (Tuncdogan & Ar, 2018). This implies that the current process of 

evaluation of consumer acceptance of novel foods leans toward elimination of barriers 

to the detriment of an exploration of the drivers. It might be argued that novel food 

research has reached a critical point where synthesis of all knowledge to date could 

provide a necessary precursor to a focus on the drivers. 

The notion of FN as a legitimate personality trait has been supported and 

accepted for decades yet there has not been the same level of attention to determine its 

contributing factors as has been afforded to other traits such as the big five: openness, 

conscientiousness, extraversion, agreeableness, and neuroticism. While the argument 

of whether FN is a legitimate personality trait is beyond the scope of this study, the 

underlying facets of approach and avoidance and the propensity for FN to occur along 

a continuum are addressed in the publication in Chapter 6. 

This review has identified several factors to explore for the influence they 

exert over acceptance of hemp food. Each factor has been demonstrated to contribute 

to the acceptance of a novel food and is extrapolated to either Phase I or Phase II of 

the current study for evaluation of its role in the acceptance of hemp food for 

Australian consumers. 

The process permits an evaluation of the influence each factor exerts on hemp food 

acceptance and a comparison with their influence on other novel foods. The literature 

review confirmed that many of the factors of interest to the current study can be 

evaluated using standardised instruments and has been helpful in identifying 

appropriate measurements for inclusion in the questionnaire. These factors are FN 

(The FNS; Pliner & Hobden, 1992), general food choice (The FCQ; Steptoe et al., 

1995), personality (The BFI; McCrae & Costa, 1987), and sensation seeking (The 

ImpSS; Zuckerman & Aluja, 2015). 

Determining the demographic factors of value to the research as well as other 

factors suggested in the literature to influence novel food acceptance requires 

developing strategies beyond currently available standardised measures. Tools to 

evaluate these factors can now be developed from the information provided in the 

literature review. Psychosocial factors influencing novel food acceptance as 

appropriate under the TPB framework will be evaluated via a two-step process 

originating with the findings from the review. Sufficient data has been revealed to 

provide the topics for discussion in semi- structured interviews that form Phase I of 

this study. The interviews in turn inform the development of the TPB items for 

inclusion in the Phase II online questionnaire. 
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Chapter 3: Hemp Food Acceptance under a Theory of Planned 
Behaviour evaluation 

3.1. Introduction 
This chapter presents an overall view of much of the study from conception to 

completion and highlights the complexity of consumer evaluations of hemp food. The 

chapter includes verbatim a published peer-reviewed article, which encompasses the 

major focus of the study, addresses the main hypothesis, and provides the impetus for 

supplementary analyses in Chapter 4 as well as a detailed account of the method and 

methodology.  For brevity in writing and to avoid repetition, only material not included 

in the publication and relevant to the development and evaluation of the TPB 

psychometric instrument is included in the background and discussion sections of this 

chapter. The sequence of presentation for the manuscripts from publications during the 

candidature provides structure and reasoning for the subsequently presented two articles 

and avoids some repetition of information relating to the design of the study. 

 
3.2. Method and Methodology 

A qualitative approach to the development of survey items for evaluation of TPB 

is necessary because the psychological aspect being captured applies discretely to the 

product or behaviour under investigation and there is no standardised psychometric scale 

that can measure discrete attributes. Ajzen (2007) provides a detailed account of the 

factors important to capturing an accurate representation of subjects’ beliefs, which has 

guided the process of item development in the current study. Guidelines for defining each 

construct, accounting for self-presentation bias, and inferring cognitive, affective, and 

conative attitudes from verbal responses are among the topics addressed in Ajzen’s book. 

Emphasis in its chapters on the importance of evaluation at the idiographic level drove 

the decision to use semi-structured interviews as the method of data collection for the 

TPB item data rather than focus groups. A guide sheet for the interviews was compiled 

by the author in collaboration with the principal higher degree supervisor, with reference 

to themes derived from analysis of the data from the literature review, and in accordance 

with theoretical guidelines described in Ajzen (2007). A copy of the interview guide sheet 

is included as Appendix D. Details of the qualitative phase of the study not included in 

the publication are provided as an introduction to provide transparency to the research 

process. 
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3.2.1. Ethics Approval 

A copy of the ethics approval for Phases I and II of the research is attached as 

Appendix E and conduct of the research conformed to the requirements of the Declaration 

of Helsinki. 

 

3.2.2. Sampling Strategy 

Snowball sampling via social media invited potential participants to phone a 

specified number for additional information about the study. A copy of the invitation to 

participate is included as Appendix F. A burner phone purchased for the purpose of the 

research was used for this purpose. 

 
3.2.3. Participants 

Phase I participant numbers were determined through data saturation with a total 

of 14 participants interviewed. Saturation of data was deemed to have occurred when no 

new themes were identified in four successive interviews. This is consistent with findings 

that 12 interviews were sufficient to satisfy saturation for coded themes (Guest et al., 

2006). Coding saturation is the point at which no new themes can be identified from the 

data and has been reported as being attainable with as few as nine interviews 

(Hennink et al., 2017). Interviews were performed by the first author over several days in 

October 2018 and recorded to MP3 as several hours were allowed between interviews for 

initial coding and transcription. 

 
3.2.4. Initial Coding Analysis 

Initial coding was conducted by the author and involved the generation of 

semantic codes in list format as described in Willig and Rogers (2017) identifying five 

distinct themes relevant to the research. These were: 

• Concern over failing a roadside drug test 

• Health benefits to consuming hemp food 

• No knowledge that hemp food is legal 

• Hemp is a by-product of marijuana 

• Regard of hemp food as a supplement, not a food staple 
 

3.2.5. Secondary Analysis 

Statements captured in the coding for the above themes were further 

analysed to provide a list of relevant statements for development of TPB items for the 

Phase II questionnaire. The interviews provided sufficient data for the development of the 

TPB items for inclusion in the online questionnaire as well as scope for additional lines 
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of research. The TPB items were developed in consultation with supervisors and the 

guidelines for item development in Ajzen (2007, pp. 118-136). Attitude toward 

consuming hemp food is purported to align with beliefs held about the consequences of 

the action and can be either positive or negative. General health benefits and high 

nutritional quality were stated by participants as positive beliefs for hemp food. 

Participants were allocated a letter and number as unique identifiers to maintain 

anonymity. 

L31: I assume it has aminio [sic] benefits or something … 

protein something, doesn’t it have protein? 

N73: it’s obviously got some nutritional value as well as having 

some industrial value … I’ve read a lot of like things promoting health 

benefits and all kinds of things about different [hemp] products. 

R31: I have heard that it [hemp food] has certain health benefits of 

various types … from what I understand hemp contains a lot of, um, the 

good properties and none of the THC properties, or, so that I’m aware 

of anyway … I would assume that would be the health benefits for it, 

and I’m sure that there’d be others. 

S18: I know it’s [hemp oil] actually really good for you when in 

foods. 

Some participants went a little further in defining health beliefs to indicate that they 

thought that hemp food has medicinal or curative properties. 

L31: My health is good at the moment but if it deteriorated, I’d 

look into that [hemp food]. Definitely, if it was going to benefit me. 

S55: So if I was having problems that hemp as a food would cure 

me, or even not cure me would be good for me, that’s when I would use 

it, that’s where I would find a way to use it in my cooking. I’m thinking 

of it [hemp food] as a health food that would benefit me somewhere, 

that’s the only way I’d use it. 

A belief that hemp food had an anxiolytic or calming effect and is beneficial to ill persons 

was also expressed. 

S18: I know with hemp oil that’s really good as well, and it’s been 

proven to do great, to do good things, and kinda makes you feel more 

relaxed and at ease and, yeah, yeah, I don’t think there’s anything really 

bad with it. … It kinda calms them down a bit so they can deal with 

their illnesses [people who have seizures]. 

Participants believed the naturalness of hemp food to be a benefit. 
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B45: Oh I think it’s positive … Ar just because I just thought ar 

hemp’s just a natural sort of thing, like I remember I used to own a hemp 

handbag which I really liked [laugh] 

M47: Why pollute the air and make all these fabrics and fibers 

and um things that you don’t need if we can make them out of natural 

things and probably at a lesser expense. Really in all reality … It 

probably wouldn’t affect me by the time they came up with whatever 

issues there might be with it anyway but it’s a natural substance so I 

can’t imagine it being all that harmful to your body really. 

R31: Um … I guess I really … don’t really know, I say it’s a 

natural substance because it’s plant based, plant grown, so I imagine 

it’d be like high in antioxidants and things like that. 

Negative beliefs about hemp food focused on a perceived association between hemp food 

and the illicit uses of other cannabis varieties. Some attitudes were clearly defined and 

related directly to the legal and moral considerations of cannabis. 

D21: I know there’s a certain time I can’t be under the influence 

of certain, um, substances … is it worth risking your license and tearing 

your job over it and things like that, without actually knowing. 

N73: Some kind of hemp products could possibly be addictive I’d 

imagine. 

S54: I’d think I was in Amsterdam [about consuming hemp food 

in a restaurant]. 

Other beliefs were more subtle and reflected a belief that there might be a physical or 

psychological disadvantage to consuming hemp food. 

D21: Even though a lot of people might know hemp food is legal 

might not know the nutritional facts about it and the effects of 

something on your body and things like that … if I know that 

something’s going to make me sleep in or not have the energy the next 

day to either get to work or go to the gym or anything like that, then it’s 

not worth it. 

Lack of knowledge about hemp food was also a belief expressed in the interviews. 

G48: I don’t know enough about it [hemp food] sort of thing [to 

decide whether to consume hemp food]. 

S54: I’d probably think that the knowledge of it [hemp food] isn’t 

out there enough for me to have on a menu the word hemp. 
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S55: I thought it [hemp food] was, you know, the leftovers [of 

marijuana]. 

D21: If I knew more about the ins and outs of it [hemp food] the 

effects of it, I’d be more inclined to [eat it]. 

Subjective norms also align with beliefs but are more specifically attributed to the belief 

“that specific individuals or groups approve or disapprove of performing the behaviour” 

(Ajzen, 2007, p. 124). Approval is sought from others whose opinions are valued or who 

the consumer places trust in. 

B45: family, friends, work colleagues’ opinions [trusted sources] 

G48: My Chinese herbalist, like I’d go with anything that he sort 

of told me … if you had good trust in your GP and they sort of 

recommended it to me and they said you know I’ve used this and this is 

what it’s done for me and it’s really good, um, I’d probably be more 

inclined to try it. 

S18: I mean my brother kinda tells me a bit [about hemp food] 

but it’s not, pretty, vague, so not a lot really. 

S54: I’d be worried about putting it on the menu because I would 

think that it would be perceived the same as I perceived it … yeah to 

me it would give your venue a different perception to what it actually 

is. 

S55: I’d also go to a person I know knew about it [any new food] 

I’d find out, I would ask a person in the trade. 

While an element of control is the perception of ease or difficulty in performing a task 

(Ajzen, 2007) and in the current study would include factors such as accessibility to hemp 

food and trust in the information provided for the products. A general lack of knowledge 

by interviewees that hemp food had been legalised in Australia meant that the items for 

volitional control were better constructed in accordance with the TPB guidelines. Ajzen 

(2007, p.111) states that there is a lack of clarity when determining “what constitutes 

actual control over a behavior or how to assess it” and suggests strategies for defining 

control in a number of different circumstances. The TPB control items have been defined 

consistent with these instructions. Intention response items have also been developed 

consistent with the guidelines in Ajzen (2007) and this process is discussed further in 

section 3.2.8. below. 



40 
 

3.2.6. Incidental Findings 

Three additional themes relevant to the research and that had not been captured in 

the literature review were revealed during the analyses. Themes were a lack of knowledge 

that hemp food had been legalised in Australia, not considering hemp food as a basic food 

source or food staple, and the association of hemp food to other cannabis uses. Consistent 

with the identified themes, items were added to the online questionnaire to capture the 

number of consumers who remained unaware of the legalisation and availability of hemp 

food and their perceptions of the status of hemp food as a food item. Awareness of hemp 

food availability and perceptions of hemp food’s status are investigated in Chapter 4. 

 
3.2.7. Additional Hypothesis 

The expanded avenues of enquiry revealed an inimitable facet to hemp food that 

required further investigation. No other food has been introduced in the Australian market 

that has associations to illegal activities. While hemp, and specifically cannabis, carries 

associations with many other uses, the salient negative association to illicit aspects is 

considered an integral aspect of the research. While interviewees verbalised trust in 

information that stated there were no discernible psychoactive properties in hemp food, 

their attitude toward consuming hemp food before driving or going to work indicated an 

underlying disparity between their responses. An additional hypothesis was identified in 

response to the findings from the interviews that reflected perceptions of a negative 

association between THC and hemp food. 

H.7: Consumer perceptions of psychoactive properties in hemp food will negatively 

influence its acceptance. 

A distinctive feature of the interviews was a disparity in participants’ attitudes 

toward THC in hemp food. In the Phase I interviews, participants indicated that they did 

not think THC would detract from the likelihood that they would consume hemp food, 

but statements made later in their interviews indicated otherwise. There was also a degree 

of giggling and the use of language that made inference to hemp food having psychoactive 

properties. The disparate positive and negative responses provided further justification 

for the planned strategy of evaluating positive and negative attitudinal constructs as 

discrete entities in the current study. 
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3.2.8. The Scale Items 

The secondary analysis of the transcript data was performed in accordance with 

the guidelines for good thematic analysis as described by Willig and Rogers (2017, p. 33). 

The pragmatic framework adopted for the research permitted a critical realist approach in 

the secondary evaluation of the themes to infer causal factors to the statements made by 

the participants. In collaboration with the higher degree supervisors and consistent with 

guidelines in Ajzen (2007) for development of TPB scale items, a list of statements was 

compiled as a first draft of TPB statements for inclusion in the Phase II questionnaire. 

Once drafted, the items were assigned to their relative constructs and the wording tweaked 

to provide consistency in the way the statements were presented. The constructs were 

defined under positive behavioural beliefs, negative behavioural beliefs, normative 

beliefs, and control beliefs. The intention to consume construct was developed under 

guidelines for measuring intention in TPB surveys (Ajzen, 2007). Four third-party 

volunteers read and provided feedback for each of the items, including whether the beliefs 

were interpreted as positive or negative factors. Once it was determined that the items 

were representative of the construct under investigation, they were transposed to the 

online survey platform for inclusion in the questionnaire. The final TPB response items 

are listed in Table 3.4 within the publication manuscript and included in the questionnaire 

that is attached as Appendix G. 

 
3.2.9. Confirming Suitability of the Items 

Preliminary analysis of the soft launch data (n = 329) confirmed the reliability of 

the individual sub-scales and suitability of the measure for the research. After full data 

collection (n = 2354) the dataset was divided into three subsets approximately equal for 

size, gender, age, and education. Exploratory and confirmatory factor analyses were 

performed on two of the samples to provide factorial validity of the scale and the final 

sample was used to perform the analysis of factors contributing to hemp food acceptance 

using structural equation modelling. This process forms the basis of the publication 

presented below. 

 
3.3. Manuscript of the Acceptance of Hemp Food under the Theory of 

Planned Behaviour 
The publication is presented as a verbatim manuscript with minor formatting and 

style amendments to adhere to the conventions of the thesis. 
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3.3.1. Abstract 

This research presents a mixed method (qual-QUANT) approach to the evaluation 

of the intention to consume hemp foods in an Australian sample soon after its legalisation, 

using the Theory of Planned Behaviour (TPB). Structural equation modelling was used 

to evaluate items developed from semi-structured interviews, with focus on the TPB 

factors: attitude toward hemp food consumption, subjective beliefs, and perceptions of 

control. Findings support the notion that consumers may be confused about associations 

between cannabidiol (CBD) oil, tetrahydrocannabinol (THC) and hemp food produced 

from Cannabis sativa. Highly salient negative associations are mediated by the perception 

of positive aspects of CBD for some consumers, but the value placed on others’ 

acceptance of hemp food is the greatest indicator of intention to consume hemp food 

products. It is suggested that greater education of consumers might allay fears borne of 

association of hemp food to either CBD or THC, and any move toward disassociation of 

hemp food to either entity would have positive repercussions for the hemp food industry. 

Findings have implications for other novel foods that carry highly salient negative 

associations for consumers. 

 
3.3.2. Publication 

 
 

Metcalf, D. A., Wiener, K. K. K., Saliba, A., & Sugden, N. (2021). Evaluating the 
Acceptance of Hemp Food in Australian Adults Using the Theory of 
Planned Behavior and Structural Equation Modelling. Foods, 10(9). 
https://doi.org/10.3390/foods10092071 

Published 2 September 2021 
 
 

Understanding the evaluative processes in consumers’ decisions to sample a novel 

food has received a great deal of attention in recent times (Laureati et al., 2016; Mancini, 

Sogari, et al., 2019; Sidali et al., 2019). Increased use of novel technology in food 

production, increased globalisation and exposure to new markets for consumers, and a 

need to develop foods with greater environmental sustainability provide a potentially 

increased market for novel food products. Understanding consumer perceptions and 

attitude toward novel foods has become an integral component of the development 

process for these products to succeed in the market (Moons et al., 2018; Stanton, 2019). 

There are several standardised psychometric instruments which evaluate discrete factors 

of novel foods, general food choice, and personal attributes which might influence novel 
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food acceptance but there is not currently a standardised instrument that allows evaluation 

of intention to consume foods that applies broadly across all types of novel foods. A 

common framework employed in the evaluation of discrete novel foods is the Theory of 

Planned Behaviour (TPB; Ajzen, 2007; Ajzen & Fishbein, 1977). Consistent with other 

studies (Menozzi et al., 2017; Verbeke & Vackier, 2005) the current research has utilised 

a two-stage approach to item development and data collection under the TPB framework 

to evaluate consumers’ intention to consume hemp food. 

Hemp food produced from the seeds of the plant cannabis sativa is a recent 

introduction to the Australian market, having passed legislative requirements for approval 

as a novel food in November 2017 (FSANZ, 2017). Hemp food was previously illegal in 

Australia due to a perception of issues related to controlling product levels of 

tetrahydrocannabinol (THC), the psychoactive property of cannabis. As a consequence, 

the approval of hemp food now includes a requirement that all production, importing and 

manufacture of hemp food products undergo a stringent compliance process aimed at 

keeping THC levels well below prescribed percentages that would potentially induce a 

psychoactive effect in the consumer (Australian Government, 2018). Research of the 

effects of THC in hemp food at the designated percentages (0.001% legal limit and twice 

this concentration) has determined that “consumption of low-content THC oil does not 

result in positive biological assessments” (Hayley et al., 2018, p. 101). Hemp food is 

marketed to consumers as having several health benefits and promoted to producers as an 

environmentally sustainable and high yielding crop. Despite the purported benefits, 

however, hemp food does not seem to have infiltrated the Australian market to a degree 

that might be expected (Metcalf et al., 2021). Hemp food presents as a unique type of 

novel food, with many associations to other uses of cannabis from building products and 

textiles to medicinal products and illicit uses (Robinson, 1996). Evaluating the impact 

these associations might have on the acceptance and intention to consume hemp food has 

the potential to not only assist the Australian hemp food industry to better understand 

consumer perceptions of their products but may also provide a protocol for evaluation of 

novel foods to be developed in the future. As innovation in food production increases to 

meet the demands of sustainability and increasing populations, early evaluation of 

potential novel foods is essential. 

Theoretical Background 

The Theory of Planned Behaviour posits that intention to perform a behaviour is 

correlated to actual behaviour in an extension to the theory of reasoned action (Ajzen & 

Fishbein, 1977) where behavioural and normative beliefs are reported to contribute to 
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attitudes toward a behaviour, and subjective beliefs form through perceptions of societal 

norms regarding that behaviour. Cognitive evaluations of these attitudes and beliefs 

contribute to consumers’ intention to perform the behaviour themselves. Expanding on 

this, TPB includes volitional control as an additional consideration, reporting that people 

must have a perception of control over the behaviour if the intention is to be realised as 

actual behaviour (Ajzen, 2007). Several hundred studies have applied TPB within a 

variety of disciplines with accuracy (Ajzen, 2007) and utility of the theory in the 

evaluation of novel food acceptance has been supported by experimental validation of the 

intention-behaviour relationship (Laureati et al., 2016; Menozzi et al., 2017; Verneau, 

2016). A review of 42 studies employing TPB as a measure of intent to consume a discrete 

food while evaluating the intention-behaviour relationship reported a strong association 

overall (r = .45) between intention to consume and actual consumer behaviour. 

 
Methodology 

There is currently no standardised psychometric instrument available that is 

appropriate for capturing the unique associations attributed to a discrete novel food within 

a TPB framework. Consistent with previous novel food research this study has developed 

a fit-for-purpose scale for use in the study. Examination of currently available literature 

did not discover adequate research on consumer perceptions and attitude toward hemp 

food to enable development of the TPB items without consumer consultation. As a result, 

a mixed method (qual-QUAN) approach as described by Teddlie and Tashakkori (2009) 

was adopted for the project which was conducted under a pragmatic framework. While 

pragmatism is more of a philosophical framework than a methodology, it allows for the 

methodology appropriate to each phase to be applied and a re-evaluation of the findings 

from each to form meta-inferences beyond those yielded from the findings within each 

phase. The first phase consisted of semi-structured interviews which informed the 

development of TPB items, and the second phase employed the TPB items in a 

questionnaire that was disseminated online nationally to evaluate consumer acceptance 

of hemp food in the Australian market. 

 
Method Phase 1 

Approval for the semi-structured interviews was granted by the Charles Sturt 

University Human Ethics Committee protocol H18201 and was conducted in adherence 

to the rules of the Declaration of Helsinki of 1975, and 2013 revision. 
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Participants 

Fourteen participants responded to a snowball request on social media and 

consisted of adults from across the greater Melbourne area who were willing to travel to 

the designated interview address. Selection criteria included being over 18 years of age 

and having some degree of responsibility for the food preparation and purchasing 

decisions in their household. Each person received a $50 Coles-Myer gift voucher for 

their participation, to ensure that travel cost did not discourage participation. Participant 

payments and hire of the interview venue were funded via a member grant awarded by 

the Charles Sturt University Graham Centre for Agricultural Innovation. 

Apparatus 

Semi-structured interviews were conducted by the first author using a guide sheet 

for topics relating to hemp food, general attitudes toward food, and current food 

behaviours. General topics and questions were compiled in a collaborative exercise 

between the authors from findings of a literature review on novel food acceptance, and in 

consideration of the theoretical guidelines (Ajzen, 2007). Questions to guide the 

interviews included: 

• Prior to this study what did you know about hemp food? 

• How do you feel about the legalisation of hemp food? 

• What advantages/disadvantages do you see in consuming hemp food? 

• What are the factors you take into account before trying a new food? 

• How does price impact your food decisions? 

• Do you have medically directed food limitations? 

• How would you describe your relationship with food? 

The subject of THC in hemp food was only broached if the participant had not 

already introduced the topic. Participants were asked to provide any information 

they thought relevant to their food choice and discuss why or why not they would 

or would not be likely to consume hemp food. 

Procedure 

Interviews were conducted in Greensborough, Victoria, with the number of 

participants determined through saturation (Guest et al., 2006). Saturation was deemed to 

have been reached when no new themes were identified for four consecutive participants. 

Interviews with participants lasted between 20 and 30 minutes beyond the time it took to 

complete participant information and consent materials. Participants were invited to speak 

freely on topics and were invited to elaborate further when the interviewer 
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identified a potential new theme from the discussion. Data was transcribed using NCH 

Express Scribe® software and manually analysed twice using thematic analysis. The first 

analysis occurred at the time of completion of each interview and involved the manual 

generation of semantic codes from the interviews as described in (Willig & Rogers, 2017). 

Five broad codes were identified and consisted of: 

• Concern over failing a roadside drug test 

• Health benefits of consuming hemp food 

• No knowledge that hemp food is legal 

• Hemp is a by-product of marijuana 

• Regard of hemp as a supplement, not a food staple 

The second analysis was undertaken as a review of the transcripts after completion 

of all the interviews. No additional themes were discovered in the second analysis 

although some themes were further elaborated through analysis of latent 

meanings. A critical realist approach, together with guidelines for the 

development of TPB items (Ajzen, 2007), was employed in the development of 

the items for inclusion in the next phase of the study. The process of thematic 

analysis was undertaken in adherence to the guidelines for good thematic analysis 

as described in Willig and Rogers (2017, p. 33). Where responses described a 

subjective, normative, or control belief the data was compiled into a list of 

statements for development into TPB items; this is described further in the results 

section. Where a response did not prescribe itself to suitability for evaluation 

under TPB the data was set aside for evaluation as a separate construct in the 

questionnaire. 

Phase 2 – Online Questionnaire 

Approval for the second phase was granted by Charles Sturt University Human 

Ethics Committee, protocol H18273 under the rules of the Declaration of Helsinki of 

1975, and 2013 revision. 

Soft Launch Data 

Prior to final dissemination of the questionnaire, analysis of an online soft launch 

provided 329 cases (participants were aged 18–74, M = 29.75, SD = 15.22 years, males n 

= 123, females n = 206) for which initial internal consistency and correlational data were 

obtained. Cronbach’s alpha indicated acceptable internal consistency reliability for four 

of the five constructs and statistics are reported in Table 3.1. Cronbach’s alpha for control 

beliefs was less than ideal, and it was reported that removal of an item “I have seen a place 

where hemp food is sold” would increase the alpha value to a more acceptable 
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.650; however, it was determined that the item had utility as a standalone item even if it 

were to be removed from the final analysis so was retained for inclusion in the 

questionnaire. Examination of the correlation structure revealed almost all item 

correlations were significant and greater than .3 with a large number between .5 and .8. 

The items were deemed satisfactorily representative of the intended TPB constructs and 

full Phase II data collection proceeded. 

Table 3.1. 
Internal Reliability Statistics for TPB Items in Soft Launch Dataset 

 
Construct Cronbach’s alpha n 

Positive attitude .867 5 

Negative attitude .872 5 

Subjective norms .914 5 

Perceived control .534 5 

Intention to consume .982 5 

 
 

Participants 

The final dataset included all cases from the soft launch, as explained above, as 

well as the remainder of datasets collected to fulfil the predetermined quota. A total of 

2224 cases remained after removal of multivariate outliers with Mahalanobis’ distances 

greater than 49.73, the df value for 23 items using a significance value p < .001. No 

univariate outliers with z-scores greater than 3.29 were detected in subscales for positive 

attitude, negative attitude, subjective norms, or intention to consume. The control belief 

items “I am free to choose the food I wish to eat” and “Choosing hemp food is a choice I 

am free to make” reported univariate outliers for those participants who disagreed with 

these statements. This occurred because the majority of respondents strongly agreed with 

the statements, resulting in strongly skewed results. These items were retained, however, 

as removing them would have removed only those participants for each item who felt 

strongly either way about control of their food choices and unduly influenced the total 

score for perceived control, distorting the outcome. Inspection of probability plots for the 

two items indicated these items held a degree of linearity that was sufficiently normal for 

inclusion in structural equation model (SEM) procedures as described in Blunch (2013, 

p. 103). 

Participants were aged 18–74 (M = 42.84, SD = 14.57) years and consisted of 942 

(42.3%) males and 1284 (57.3%) females, 843 participants (37.9%) held a bachelor’s 
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degree or higher, 617 (27.7%) held a trade certificate or equivalent, 499 (22.4%) 

completed high school, and 267 (12%) did not complete high school. 

Analysis of the data proceeded in accordance with guidelines for item 

development (Blunch, 2013) resulting in the dataset being split into three equal samples. 

The first sample was subjected to exploratory factor analysis (EFA) to provide an initial 

theory-driven model, the second was subjected to confirmatory factor analysis (CFA) to 

evaluate the statistical performance of the model, and the third sample provided retest 

reliability for the model and data for analysis. The current research uses SEM techniques 

in the final analysis. The final dataset was split into three approximately equal for age, 

gender and educational attainment smaller datasets using the SPSS split file function. 

Descriptions for each of the randomly allocated datasets are provided in Table 3.2. 

 

Table 3.2. 
Descriptive Statistics for each of the Datasets for EFA, CFA, SEM 

 
 EFA CFA SEM 

N 731 727 766 

Male 325 294 322 

Female 406 433 444 

Age (SD) years 43.24 (15.59) 42.77 (14.73) 42.54 (14.44) 

Education    

< year 12 104 84 79 

Year 12 cert 158 171 170 

Trade/cert IV 198 196 223 

Bachelor 186 178 189 

Post grad 71 82 90 

Doctorate 14 16 15 

 
Apparatus 

To provide suitable data to determine the equal samples, participants were asked 

questions pertaining to age, gender, postcode, and education attainment. A single question 

to determine if participants had known that hemp food was a legal product in Australia 

before hearing about the current study sought to evaluate the spread of awareness since 

legalisation. This question was a direct result of none of the participants in Phase I having 

been aware that hemp food had been legalised before seeing the invitation to participate 

on social media. The TPB items as developed in the study and previously described for 
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the soft launch (Table 3.4.) were also included in the online questionnaire. Internal 

reliability statistics for the TPB items were deemed acceptable for each of the analyses 

and are reported in Table 3.3. 

Table 3.3. 
Internal Reliability Statistics for TPB Constructs for Each Sample 

 
Construct EFA 

α 
CFA 
α 

SEM 
α 

n 

Positive attitude .847 .854 .861 5 

Negative attitude .858 .877 .874 5 

Subjective norms .893 .904 .883 5 

Perceived control .520 .595 .607 4 

Intention to consume .977 .980 .979 5 

EFA = Exploratory factor analysis n = 731; CFA = Confirmatory factor analysis n = 727; SEM = Structural 
equation modelling n = 766 

Procedure 

The questionnaire was disseminated via Qualtrics® online survey platform under 

the same terms and conditions as for the soft launch with de-identified data downloaded 

for analysis using SPSS® version 27 for EFA, and IBM Amos version 27 for CFA and 

SEM analyses. 

 
Results Phase I interviews—Thematic analysis 

Themes were identified initially in list format until no new themes were revealed 

by four subsequent participants. In the second round of the analysis, each theme was 

further evaluated to ascertain alignment with the Theory of Planned Behaviour, assigning 

topics to the TPB categories of behavioural beliefs, normative beliefs, and control beliefs. 

The determination of themes for inclusion in the survey and the exact wording of each of 

the items proceeded as a collaboration between the researchers. Examples of how this was 

applied included: 

“Concern over failing a roadside drug test” 

Concern over failing a roadside drug test was a theme common among 

participants. Despite assurances given by participants that they felt comfortable at the idea 

of consuming hemp food, this was often contradicted later in the interview when 

statements were further qualified; for example, where one participant stated: “provided I 

didn’t have to work or drive the next day”. This response was further probed with the 

participant revealing that they were not convinced that they would not be somehow 

affected by hemp food, referring to the relationship that hemp has with marijuana and the 
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psychoactive properties as the reason. Despite this, the participant remained adamant that 

they would try hemp food. The resulting item appeared in the survey as “Eating hemp 

food might result in a positive roadside drug test” to which participants rated their degree 

of agreement. 

“Health benefits to consuming hemp food” 

Participants displayed a general tendency toward a belief that hemp food offered 

many health benefits. However, it was difficult to discern how much of this belief was 

the result of internet browsing by the participant before the interview. None of the 

participants reported knowing that hemp food had been legalised in Australia prior to 

hearing of our study and were not able to specify particular health benefits. Where 

participants confessed to having only read of the health benefits on the internet prior to 

the interview their response was recorded as knowledge rather than subjective belief. 

Some participants, however, associated hemp food with medicinal cannabis, also known 

as cannabidiol (CBD) oil and made the association of health benefits based on that. Four 

items were developed relating to this theme which reflected the positively perceived 

attributes of hemp food. “Eating hemp food is healthy; Eating hemp food would make a 

person feel more relaxed; Eating hemp food would likely reduce anxiety; There are many 

benefits to eating hemp food” Participants rated each statement on how much they agreed 

with them. 

Confirmation of the Items 

Response items were developed as a collaborative exercise between researchers 

to reflect the TPB constructs of behavioural and normative beliefs, and perceived control 

as described in Ajzen (2007). Behavioural beliefs were further defined as either 

contributing to a positive or negative attitude. Previous studies using TPB have found 

positive and negative attitudes toward novel food to have differential influence on their 

acceptance, leading to occasion for evaluation of the oppositely polarised viewpoints as 

a discrete entity. For example, Mancini, Sogari, et al. (2019) found negative attitude 

toward insect eating behaviour to be a significant barrier to insect consumption after 

perceived control and food neophobia. Menozzi et al. (2017, p. 32) reported perceived 

control to be a “weak determinant of intentions”; however, when disgust toward seeing 

insects was incorporated into the control construct, it correlated negatively with 

intentions, r (231) = −.58, p < .001. Measuring disgust as it applies specifically toward 

insect eating behaviour and evaluating this construct within a negative behavioural belief 

paradigm might have provided clearer insight to attitudes toward eating insects. 
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While not using TPB as the theoretical framework per se, Rodriguez-Entrena et al. 

(2016) reported that negative perception of factors related to GM foods were critical to 

acceptance. It has previously been suggested that highly salient negative factors relating 

to hemp food’s association with alternate uses for cannabis have a greater influence on 

early acceptance and uptake of the novel food than positive health benefits (Metcalf et al., 

2021). 

 
Table 3.4. 
Theory of Planned Behaviour Response Items by Construct Represented 

 
Construct Item # Statement 
Positive attitude PA1 Eating hemp food is healthy 

 PA2 Eating hemp food is good for my diet 
 PA3 Eating hemp food would make a person feel more relaxed 
 PA4 Eating hemp food would likely reduce anxiety 
 PA5 There are many benefits to eating hemp food 

Negative attitude NA1 Eating hemp food might result in a positive roadside drug 
  test 
 NA2 Eating hemp food might have some negative physical 
  effects 
 NA3 Eating hemp food might reduce a person’s concentration 
  at work 
 NA4 Eating hemp food might negatively impact a person’s 
  mental health 
 NA5 People don’t know enough about the effects of eating 
  hemp food 

Subjective norms SN1 My family would think it is okay for me to consume 
  hemp food 
 SN2 My friends would think it is okay for me to consume 
  hemp food 
 SN3 My peers would approve if I consumed hemp food 
 SN4 Many people that are similar to me would be likely to 
  consume hemp food 
 SN5 Doctors would be pleased if more people consumed hemp 
  food 

Perceived control Con1 I am free to choose the food I wish to eat 
 Con2 Choosing to eat hemp food is a choice I am free to make 
 Con3 I have seen a place where hemp food is sold 
 Con4 I am able to afford the food choices I make 
 Con5 My own health conditions would not overly restrict my 
  choice to consume hemp food 

Intention to consume Int1 I am likely to eat hemp food 
 Int2 I intend to eat hemp food 
 Int3 I would like to introduce hemp food into my diet 
 Int4 I want to eat hemp food 
 Int5 I plan to eat hemp food in the near future 
 Item Con3 was removed before final analysis 

Consistent with a previous approach (Mancini, Sogari, et al., 2019), negative 

behavioural beliefs have been treated as a discrete construct in the current study 

resulting in four constructs to be evaluated against intention; negative behavioural 

beliefs, positive behavioural beliefs, normative beliefs, and perceived control. Response 

items were then evaluated by four third-party volunteers who gave their interpretation of 
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each item including whether they considered the behavioural beliefs to be a positive or 

negative attribute of hemp food, and this was compared to the researchers’ transcript for 

confirmation. Once it was agreed that the interpretation was consistent with intended 

meanings, the items were transposed into the Phase 2 questionnaire. Items to measure 

intention were developed in accordance with guidelines for measuring intention in TPB 

surveys (Ajzen, 2007). The final 25 TPB response items are included in Table 3.4. 

Items were scored on a scale from 1 = strongly disagree, to 7 = strongly agree. The 

7-point scale is consistent with the recommendations of the TPB theory principal 

(Ajzen, 2007, p. 120) and others who have utilised TPB for the evaluation of food 

choice behaviour; for example, Verbeke & Vackier, (2005). 

 
Results Phase 2 – item reduction 

Exploratory factor analysis was conducted to determine whether each of the 

constructs to be evaluated under SEM techniques met the requirements of loading onto a 

single factor as described in Blunch (2013). Preliminary analyses were conducted on the 

first data subset (EFA sample, n = 731) for normality and suitability of the data for factor 

analysis. Each subscale was subjected to maximum likelihood extraction with direct 

oblimin rotation to confirm the existence of a unidimensional factor and suitability for 

SEM analysis. This resulted in the removal of the item “I have seen a place where hemp 

food is sold” from the control beliefs construct as it did not load on the main factor. This 

item might have been viewed by consumers as less within their control than the other 

control items and separate to their volition over hemp consumption. 

Two items from the positive attitude construct (PA3: Eating hemp food would 

make a person feel more relaxed & PA4: Eating hemp food would likely reduce anxiety) 

also did not load on the main factor. Two discrete factors were also confirmed through 

calculation of eigenvalue cut-offs using Monte Carlo calculator for five items, 731 

response sets, and 100 iterations. The two items forming the second factor were, however, 

theoretically important to the final analysis and reported correlations with the remaining 

items between .3 and .5. Therefore, these items were retained and defined as a separate 

construct titled CBD in reference to the consumer perceptions of cannabidiol and hemp 

oils being the same or similar entities. The items reflected perceptions of the 

psychological benefits of consuming hemp food that resulted from the association of CBD 

oil and hemp oil. While a minimum of three items is preferred for analysis using SEM 

techniques, it is reported that two items are acceptable “when the variables are highly 
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correlated with each other ( r > .70)” (Yong & Pearce, 2013, p. 80) and this criterion was 

satisfied (r = .75, p < .001). 

Item Confirmation 

An a priori model was constructed from the findings of EFA and evaluated using 

CFA on the second data subset (CFA sample, n = 727). Model output revealed a 

significant Chi-square value (741.505, p < .001). While significant Chi-square goodness 

of fit values can be an indication of a poorly fitting model, it has been found to be sensitive 

to large sample sizes (Hu & Bentler, 1998) as is the case in the current study. The model 

reported a marginally acceptable Root Mean Square Error of Approximation (RMSEA) 

(.076, CI = .071–.082), and similarly marginal model-fit indices (NFI = .926, TLI = .927, 

CFI = .939). Examination of the modification indices demonstrated an unexpected 

relationship between the CBD construct, negative attitude, and positive attitude where 

CBD was reported to co-vary positively with each of the attitude constructs, yet they 

reported a negative correlation between themselves. Similarly, there was a positive 

correlation between CBD and each of the attitude constructs, and positive and negative 

attitudes reported a negative correlation. Values for these are demonstrated in Table 3.5. 

 
Table 3.5. 
Covariance and Correlation Between CBD Construct and Positive and Negative 
Attitude 

 

  Covariance Correlation 
CBD Positive attitude .933*** .489 
CBD Negative attitude .131*** .165 
Positive attitude Negative attitude −.399*** −.498 

 
*** p < .001 

 
 

The positive association between CBD and positive attitudes demonstrated in 

Table 3.5. was expected, as was the negative relationship between positive and negative 

attitudes. However, the positive relationship between CBD and negative attitude 

constructs was not expected given that the CBD construct was comprised of items 

originally included in the positive attitude construct and that it loaded onto the same factor 

as the remaining positive attitude items. It was determined, therefore, that CBD might act 

as a mediator between negative attitude and intention rather than have a direct influence. 

The items comprising the CBD construct were removed from CFA and set aside for 

inclusion in the final model as a mediating construct, and the model rerun. 



54 
 

The CFA model was further adjusted after examination of the error terms of items 

SN1 (My family would think it is okay for me to consume hemp food), SN2 (My friends 

would think it is okay for me to consume hemp food), and SN3 (My peers would approve 

if I consumed hemp food) being covaried. Similarly, items Con1 (I am free to choose the 

food I wish to eat), and Con2 (Choosing to eat hemp food is a choice I am free to make) 

were also covaried. These modifications were theoretically supported, and the structure 

was carried forward to the subsequent modelling phase. 

Model fit for the final CFA model was deemed acceptable for analysis using SEM 

with the CBD construct to be inserted into the model as a mediator. The Chi-square fit 

statistic remained significant (395.310, p < .001); however, its sensitivity to large sample 

sizes was considered the reason for the significance as all other appropriate fit indices (Hu 

& Bentler, 1998) indicated the model was a good fit to the data, RMSEA = .060, [CI = 

.054 - .067], NFI = .956, TLI = .959, CFI = .967. The final CFA model is pictured as 

Figure 3.1. 

 
 

Figure 3.1. 
CFA of TPB Items with Standardised Values for Constructs 
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Modelling Intention to Consume Hemp Food Using the Theory of Planned Behaviour 

Structural equation modelling was performed to evaluate the influence of attitude, 

subjective norms, and control beliefs on intention to consume hemp food applying TPB 

principles (SEM sample, n = 766). The CBD construct was initially added to the model 

as a mediator of negative attitude predicting intention; however, the SEM model reported 

as unidentified. Inspection of the output revealed that CBD had a positive correlation with 

three of the negative attitude items (NA1, NA3, NA5) and a negative correlation with the 

remaining two (NA2, NA4) yet all five of the negative attitude items had significant 

positive correlations with each of the other four items on the negative attitude scale and 

were found to load on a single factor during EFA. The relationships between each of the 

individual negative attitude items and the CBD construct required further exploration and 

the model was amended to represent CBD as a mediator for each of the individual items 

within the negative attitude construct. The model was subsequently found to be a good fit 

to the data; RMSEA = .063 (CI = .058 - .067), NFI = .948, TLI = .952, CFI = .960. Again, 

the Chi-square fit statistic was significant (Chi-square = 917.295, p < .001). Although 

again attributed to the large sample size a further evaluation of this value for sample size 

(n = 766) and degrees of freedom (df = 229) as described in Schumacker and Lomax 

(2010, pp. 75-77) against a tabled Chi-square fit statistic indicated an acceptable model 

fit at the .05 level. The final model is presented in Figure 3.2 and standardised regression 

weights for the model are listed in Table 3.6. As can be seen in the table, CBD mediated 

the relationship between each of the negative behavioural beliefs that formed negative 

attitude, with the intention to consume hemp food. 
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Figure 3.2. 
SEM Model for Intention to Consume Hemp Food Using the Theory of Planned 
Behaviour 
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Table 3.6. 
Standardised Regression Weights for the SEM Model for Intention to Consume Hemp 
Food 

 
 Estimate 
NA5 < Negative attitude .366 
NA4 < Negative attitude .915 
NA3 < Negative attitude .966 
NA2 < Negative attitude .872 
NA1 < Negative attitude .726 
CBD < NA1 .452 
CBD < NA2 −.176 
CBD < NA3 −.883 
CBD < NA4 −.566 
CBD < NA5 .082 
Intention < CBD .123 
Intention < Control beliefs −.018 
Intention < Subjective norms .921 
Intention < Negative attitude −.061 
Intention < Positive attitude −.108 
PA5 < Positive attitude .889 
PA2 < Positive attitude .920 
PA1 < Positive attitude .885 
SN5 < Subjective norms .664 
SN4 < Subjective norms .807 
SN3 < Subjective norms .756 
SN2 < Subjective norms .760 
SN1 < Subjective norms .743 
Con5 < Control beliefs .748 
Con4 < Control beliefs .316 
Con2 < Control beliefs .579 
Con1 < Control beliefs .279 
PA3 < CBD .610 
PA4 < CBD .673 
Int5 < Intention .948 
Int4 < Intention .956 
Int3 < Intention .947 
Int2 < Intention .972 

 Int1 < Intention .925 
 
 
 

Discussion 
The use of TPB as a theoretical framework for the evaluation of acceptance of a 

novel food is not a new concept, however, evaluating the behavioural beliefs that form 

attitudes toward the food as discrete positive and negative entities is a new approach. 

Negative attitudes toward factors related to a novel food have been previously reported 

as significant to their acceptance (Mancini, Sogari, et al., 2019; Menozzi et al., 2017; 

Rodriguez-Entrena et al., 2016). For example, Mancini, Sogari, et al. (2019) included 
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negative attitude as a discrete construct in their study of acceptance of insects as a novel 

food. The current study accepted empirical evidence of the importance of negative factors 

in the evaluation of novel foods and developed discrete positive and negative attitudinal 

constructs from qualitative surveys of consumer behavioural beliefs. This approach 

proved beneficial to understanding the acceptance of hemp food as the negative attitude 

items, while loading onto a single factor and correlating positively with each other, had 

differential effects on the construct associated with the psychological benefits of 

cannabidiol (CBD) oil. Originally developed as a component of positive attitudes, 

anomalies detected early in the analysis of the data led to the construct defined as relating 

to CBD being identified as a potential mediator between negative attitudes and intention 

to consume under the TPB framework. While the negative association of the CBD 

construct with three of the items was theoretically and statistically supported, the positive 

association with two of the items (NA1: Eating hemp food might result in a positive 

roadside drug test; and NA5: People don’t know enough about the effects of eating hemp 

food) was counterintuitive and is discussed below. 

In the qualitative phase of the study, a perception of an association between hemp 

food and CBD oil provided an impetus for the development of the items relating to the 

psychological benefits of CBD oil. Reduced anxiety and increased relaxation were 

perceived by survey participants as a positive aspect of hemp food through this 

association. While these benefits are not promoted as applicable to hemp food, it is the 

perception of the benefits through association with CBD oil that contributes to a 

consumer’s intention to consume the food. What has been revealed through the 

application of SEM, however, is a differential influence of the perception of CBD on 

intention to consume hemp food, dependent upon which negative aspect of attitude is 

being addressed. On further examination there appears to be three possible interpretations 

of the findings. The first is that despite the association of hemp food with CBD oil being 

perceived as a positive aspect of the product, there remains a belief that, a: There remains 

an association with both THC and CBD and a subsequent belief that a potential for testing 

positive to THC after consumption of hemp food exists, and b: That not enough is known 

about the effects of eating hemp food. This association would be potentially problematic 

for the hemp food industry as it may suggest that despite assurances from industry and 

government sources that THC in hemp food is below detectable levels (Hayley et al., 

2018), consumer acceptance of this assertion appears to be low. The overall mediating 

effect of association of hemp food with CBD oil, however, has a positive effect on 

intention to consume hemp foods and can therefore be viewed as benefiting hemp food 
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acceptance. While this may indicate that an association with CDB oil has thus far 

influenced the acceptance of hemp food, the long-term outcome from such an association 

would not be beneficial. It has been demonstrated that knowledge of hemp food may be 

lacking within the marketplace but as consumer education increases and the distinction 

between CBD oil and hemp food becomes more apparent, any positive influence the 

misperception has had to that point may be reversed. 

The second interpretation is that a perception of anxiolytic and relaxation benefits 

in hemp food are attributed to a direct association with THC and purported side effects of 

illicit and “medicinal” uses of marijuana. However, while this would explain the 

relationship between each of the negative attitudes and the CBD construct, it would only 

account for the increase in intention to consume hemp food if consumers were hopeful of 

and actively seeking THC in hemp food. While this may potentially apply to a particular 

subset of the population it is less likely to be discerned in a sample that has been deemed 

representative of the Australian population. 

The third interpretation may simply be that for at least some consumers, there is 

confusion surrounding the differences between CBD oil, THC, and hemp oil and food 

that results in anomalies in the way that the CBD related survey items were interpreted 

by the consumer, the perception of it as a positive or negative aspect dependent upon 

whether the two entities are viewed as having different or similar properties. The more 

likely explanation might be somewhat a combination of the first and third scenarios and 

suggests the challenge for the hemp food industry is to separate hemp food from any 

association with either CBD oil or THC, whether this is through increased consumer 

education or the development of strains of cannabis sativa which are guaranteed 

completely void of THC. Knowledge of the processes of varietal development is beyond 

the scope of this research and the authors acknowledge that the latter may not even be 

possible. 

Positive attitude did not predict intention to consume hemp food. That is, despite 

a belief in the physical and psychological benefits of hemp food, a positive attitude toward 

hemp food did not play a significant role in intention to consume it. The factor which 

provided the greatest contribution to intention to consume hemp food was consumers’ 

normative beliefs. Subjective norms focused on consumers’ perceptions of what family, 

friends, peers, and doctors would think of them consuming hemp food and whether they 

felt others like them would consume it as well. A high level of concern for the opinion of 

others and the mediating effect of the CBD construct on negative attitudes suggests that 

for this sample of the Australian population there remains a widespread stigma associated 
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with hemp consumption. This stigma may be difficult to eradicate as it is the artefact of 

the previous illegal status of hemp food combined with decades of propaganda against 

cannabis use in any form (Lash, 2002; Robinson, 1996). Consumers may find it difficult 

to disassociate hemp food from the more illicit uses of cannabis and seek the approval of 

others for confirmation of the acceptability of consuming hemp products. The normative 

beliefs and the mediated influence of negative beliefs through association with CBD oil 

are the only contributing factors to intention to consume hemp food in this study. 

A final analysis of the findings from across the two phases of this research 

consisted of a meta-inference of qualitative with the quantitative findings under a 

pragmatic framework. Here it was revealed that the application of the Theory of Planned 

Behaviour and SEM in the quantitative Phase II of this study was consistent with the 

outcomes of the initial interviews. Survey participants in the qualitative phase of the 

current study generally held positive attitudes toward hemp food and indicated they were 

likely to consume them at some time in the future; however, they also made contradictory 

statements indicating their reluctance to consume them at a time when they had to drive 

a car or attend their workplace, for example, yet denied they believed they would test 

positive. The issue of an association of hemp food with CBD oil and THC is complex and 

may not be easily resolved. 

 
Limitations and Future Research 

This research evaluates acceptance of hemp food in the Australian population and 

evaluates behavioural and normative beliefs within a population where consumption of 

cannabis products has been illegal until recent times. The attitudes and beliefs 

surrounding cannabis may not extrapolate to a population where cannabis is a legal entity, 

or where hemp foods have been available for longer periods of time. However, the 

protocol of assessing negative attitudes as a separate construct under TPB may have utility 

for future research of alternate novel foods where highly salient negative associations are 

made to the food from external sources. 

The findings from the current study suggest some ambiguity may exist within the 

population between CBD oil and THC, the two more widely known properties of 

cannabis, and its association with hemp food, specifically hemp seed oil. Despite being 

highly conscious of hemp food, consumers may not be fully versed in their properties, 

such as effects and health benefits, or aware of the differences in cannabinoid content 

profiles of different strains or cultivars of Cannabis spp. This may have contributed 

perceptions reported in participant responses regarding the anxiolytic and relaxation 



61 
 

effects for hemp food. Future research could focus on consumer understanding of hemp 

food’s specific properties and improve consumer education to address the identified lack 

of understanding. This may be of benefit to both the hemp food industry, and the 

medicinal cannabis quarter. 

The findings also point to a potential for the development of a strain of cannabis 

fit for human consumption that is guaranteed free from THC rather than purporting 

negligible levels of the constituent. While it is beyond the scope of this research and the 

competency of the researchers to suggest how or if this might be achieved, it appears that 

innovation in food production is currently achieving goals never before imagined. Genetic 

modification, 3D printed foods, and foods produced using ultrasound or infusion heat 

treatment, for example, are highly advanced production methods for novel foods that may 

only be the tip of the innovation in the food production iceberg. 

 
Conclusion 

Hemp food is unlike any other novel food insofar as it has both positive and 

negative associations with alternate uses for the plant from which it is derived. Despite 

this, however, it seems that attitudes based on these associations do not extrapolate to 

intention. As a result, consumers become reliant on perceptions of others’ acceptance of 

hemp food as a deciding factor in their intention to consume it. In the case of hemp food, 

its association with CBD oil has the greatest degree of complexity. It may be that large 

scale acceptance of hemp food as a staple in Australia might be achieved only through 

disassociation of hemp food from both CBD oil and THC. Suggested methods of 

achieving this are through increased consumer education or alternately the development 

of a strain of cannabis specifically for human consumption that is guaranteed free of any 

trace of THC. 

The finding that highly salient associations between hemp food and other cannabis 

uses increases the complexity of the acceptance of the food may extrapolate to other 

innovative food products and production methods. As innovation increases, it might 

become increasingly difficult to predict consumer response. Evaluating highly salient 

aspects as discrete entities might provide some resolution. 

 
3.4. Postscript 

This chapter presents the major findings of the study. Supporting the first 

hypothesis, subjective beliefs were found to significantly contribute to intention to 
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consume hemp food. The hypothesis was only partially supported; however, as contrary 

to what was expected, neither positive nor negative attitude make a significant 

contribution to consumers’ intentions to consume hemp food. Despite an individual small 

contribution to intention by the construct representing consumers’ perceived associations 

of CBD oil with hemp food, the mediating effect of this construct was not sufficient to 

provide a positive contribution to intention from either positive or negative attitudes. The 

findings suggest a highly complex relationship exists between what consumers perceive 

through subjective and normative beliefs and the cognitive processing of these 

perceptions into attitude toward hemp food. The highly complex nature of this process 

may have resulted in consumers relying on their belief of others’ approval in the same 

way that previous consumers have relied on health messages in the absence of familiarity 

(Hwang & Lin, 2010). It can also be suggested that the TPB model is not adequate on its 

own to make a complete evaluation of the drivers and barriers to hemp food acceptance. 

Evaluation of additional factors is warranted, and several other factors measured in the 

questionnaire will be analysed before meaningful assumptions can be extrapolated as 

contributions to industry and research. 

An insight into the intention to consume hemp food has begun to evolve through 

the evaluation of subjective, behavioural, and control beliefs, partially supporting the first 

hypothesis of the study. Nevertheless, this does not comprehensively depict all drivers 

and barriers to the acceptance of hemp food. Additional factors previously identified as 

contributing to novel food acceptance, as well as constructs identified as unique to hemp 

food in the earlier interviews, will be evaluated in Chapter 4. 
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Chapter 4: Post-hoc evaluation of Food Choice, Food 
Neophobia and Personality 

4.1. Introduction 
In the previous chapter subjective normative beliefs (subjective norms) were 

identified as the major contributing factor to consumers’ intentions to consume hemp 

food; however, the model did not account for several additional discrete factors identified 

in the examined literature as contributing to the acceptance of novel foods. These factors 

were drawn from individual attributes, most notably food neophobia (FN), sensation 

seeking, openness to experience, and extraversion. Additionally, it was identified in the 

examined literature that factors influencing general food choice may also contribute to 

consumer intention to consume novel foods. This chapter provides an adjunct to the 

research described in Chapter 3 by evaluating whether the additional constructs identified 

in the literature exert an influence on hemp food acceptance. Furthermore, subjective 

norms are re-evaluated in a hierarchical analysis alongside all other known influencing 

constructs to confirm the strength of the relationship between subjective norms and 

intention to consume hemp food. 

Another undertaking in this chapter is a post-hoc investigation of the positive 

attitudinal items; that is, the perceived relaxing and anxiolytic effects of hemp food 

identified in the previous chapter under the Theory of Planned Behaviour (TPB) structural 

equation model (SEM) as a mediator of the relationship between each of the negative 

attitude items and intention to consume hemp food. 

 
4.2. Materials 

An online questionnaire was disseminated to a nationally representative sample 

of the Australian population for age, gender, state/territory of residence, and educational 

attainment according to preconceived quotas as described previously in Chapter 3. 

 
4.3. Design 

The questionnaire was designed with a “question at a time” presentation suited to 

either mobile device or personal computer using algorithms preventing progression to the 

next item until a response had been recorded for the current one. Additional algorithms 

were employed on the platform to skip irrelevant questions or proceed to specific relevant 

sections based on participants’ previous responses, personalising the experience to 

participants. Each of the factors included in the questionnaire were developed from the 
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examined literature and Phase I interviews and considered valuable to the research. Each 

of these factors is detailed below. 

4.3.1. Demographic Information 

Participants were asked to provide details for age, gender, education level attained, 

and locality of residence. Residency was recorded as a measure of assurance of 

representation of the sample across all Australian geographical states and territories, and 

for future analysis of location of specific cohorts that might be revealed in the study. The 

remaining demographic data was collected because it represented a factor that had been 

identified as influential in the acceptance of other novel foods. 

 
4.3.2. Food Neophobia 

Consistent with much of the literature examined, this study adopts the Food 

Neophobia Scale (FNS; Pliner & Hobden, 1992) as the measure of FN for the current 

sample. Some concerns with this scale were identified throughout the course of the 

research and a comprehensive evaluation of the instrument is included in Chapter 6. 

Consequently, no additional information for the scale is provided here. The FNS analyses 

reported in the remaining sections of this chapter utilise a unidimensional 6-item version 

of the scale comprised of items 1, 3, 4, 6, 7, and 10 of the original 10-item scale as 

described in Ritchey et al. (2003) and confirmed as appropriate in the peer-reviewed 

article presented in Chapter 6. 

 
4.3.3. Food Choice Behaviour 

Several behavioural factors contributing to intention to consume hemp food were 

evaluated in Chapter 3; however, the findings provided only a partial account of the 

precursors to this behaviour. It was noted that at least one other, and most likely more 

than one, factor must be contributing to consumer intention to consume the novel product. 

Participants of the online questionnaire were questioned about their existing knowledge 

and consumption of hemp food. Design tools within the survey platform permitted the 

deployment of algorithms to personalise the questions presented to participants based on 

previous responses. For participants who had previously consumed hemp food, a detailed 

account of the products consumed, frequency, purchase spend, and whether the food had 

been enjoyed could be compiled. Hemp food products available at the time of the survey 

were determined through a thorough search of products available from two of the major 

national supermarkets, an independent supermarket chain, a number of health food and 
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specialty grocery stores, and online—provided the products were either from Australian 

suppliers or could be delivered to Australia. The product types were presented to the 

participant in a “choose all that apply” format in randomised sequence to reduce 

presentation bias in responses. The small number of product types (n = 15) available at 

the time of the survey made possible the inclusion of all known hemp foods. 

The Food Choice Questionnaire (FCQ; Steptoe et al., 1995) was employed as a 

measure of the motivations underlying general food choice. 

 
4.3.4. Personality 

Personality was measured using the Big Five Inventory (BFI; John et al., 1991), 

a 44-item inventory to measure openness to experience, conscientiousness, extraversion, 

agreeableness, and neuroticism. Respondents self-reported the degree to which they 

agreed that a list of statements applied to them on a 5-point scale from disagree strongly 

to agree strongly. Several oppositely polarised questions are reverse scored before item 

scores are summed and higher scores represent higher levels of the trait captured by the 

item. 

 
4.3.5. Sensation Seeking 

Sensation seeking was measured using the Impulse Sensation Seeking scale 

(ImpSS; Aluja, García, et al., 2003), a 19-item subscale of the Zuckerman-Pulman 

personality questionnaire (ZKPQ-III-R). Participants responded either true or false to 

whether they agreed with statements reflecting a dimension of the construct. True 

responses are each allocated a value of one except for two items that are reverse polarised 

where the value of one is awarded to false responses. False scores otherwise are scored 

zero. Higher scores indicate higher levels of sensation seeking. 

 
4.3.6. Standpoint View of Hemp Food 

Consumer standpoint view of hemp food was determined via item 52 of the online 

questionnaire. Participants were asked to choose from a selection of categories whether 

they considered hemp food to be a food staple/basic food item, a food supplement, more 

like a recreational drug, a substance to be medically prescribed, or to indicate if they held 

a view other than this. If holding another view was indicated, a text response was required 

to be registered as valid. Participants who elected the other option indicated that they 

either did not have a view, did not have sufficient knowledge of hemp food to make a 
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judgement, or used the opportunity to make remarks about hemp food being a fad or 

hippie food. 

 
4.4. Participants 

A nationally representative sample of the Australian population for age, gender, 

education, and residency (n = 2354, aged 18–74, M = 42.66, SD = 14.563 years) was 

retrieved from the Qualtrics® survey platform in a de-identified format. Male (n = 999, 

42.4%) and female (n = 1355, 57.6%) genders were represented in the study. The national 

gender ratio for 2020 is reported as 98.4 males per 100 females (ABS, n.d.) Respondents were given 

an additional option in the questionnaire for those who did not identify with either 

traditional gender; however, all respondents identified as either male or female. This is an 

expected outcome of a request for a representative sample, as current Australian Bureau 

of Statistics data only account for the binary gender view despite a 2013 Australian 

Government ruling on the recognition of sex and gender (Australian Government, 2013). 

Descriptive statistics for education and residency for the Phase II sample are shown in 

Table 4.1. ABS data indicates 63% of Australians have attained a qualification at trade 

certificate or higher, compared to 65.4% in the current sample (ABS, n.d.) The data was 

deemed acceptable as a representative sample. 

Table 4.1. 
Descriptive Data for Participants of Phase II of the Research 

 
Construct Variable Frequency % ABS %* 

State/territory NSW 678 28.8 31.5 
 Victoria 622 26.4 26.3 
 Queensland 521 22.1 19.3 
 Western Australia 216 9.2 9.7 
 South Australia 184 7.8 6.8 
 Tasmania 74 3.1 2.1 
 Australian Capital Territory 47 2.0 1.8 
 Northern Territory 12 0.5 1.1 

Education < Year 12 High School 293 12.4  
 Completed yr12, Cert II, III 520 22.1  
 Diploma, Trade, Cert IV 647 27.5  
 Bachelor’s degree 584 24.8  
 Honours, Post Grad 260 11.0  
 Doctorate 50 2.1  

          *Population data from Australian Bureau of Statistics (ABS, n.d.) 
 

4.5. Results 
A multiple regression analysis was conducted in IBM SPSS® version 27 to 

evaluate the influence of FN, the personality constructs openness to experience and 

extraversion, and empirically supported general food choice factors on consumer 

intention to consume hemp food. 
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The data was evaluated for normality and adherence to assumptions of data as a 

test of suitability for SEM. Univariate outliers were removed where items recorded 

z-scores greater than 3.29, which resulted in them being recorded as missing values, see 

Table 4.2. 

Table 4.2. 
Univariate Outlier Values Marked as Missing 

 
Scale Subscale Item number Value n marked as 

missing 
FCQ Sensory appeal 4 1 15 
FCQ Health 3 1 48 
FCQ Price 3 1 37 
FNS  4 7 78 
FNS  6 7 83 
Big 5 Openness 2 1 22 

FCQ = Food Choice Questionnaire, Big 5 = Big Five Inventory personality scale 
 

Multivariate outliers were calculated using Mahalanobis distance values 

calculated in SPSS with data points removed for sub-scales or scales where calculated 

values exceeded their corresponding df critical value. A total of 383 Mahalanobis values 

violated their maximum critical value and were removed. On each occasion, only the 

subscale that exceeded the value was removed for that participant and the remaining 

scales and subscales remained in place. Normality statistics and reliabilities indicated that 

the data did not substantially deviate from normal (Table 4.3.) and was suitable for 

inclusion in a multiple regression analysis. Items 7 and 9 from the openness to experience 

subscale of the FCQ were deleted to improve reliability. While many of the constructs 

reported skew and kurtosis values greater than 2, examination of q-q plots and histograms 

revealed the large dataset was sufficiently linear and normally distributed (Tabachnick & 

Fidell, 2013). 

The regression analysis proceeded to assess the influence of each of the constructs 

on intention to consume hemp food, as well as for gender, state or territory of residence, 

and educational qualification attained. Examination of the output revealed that several of 

the constructs had extremely low correlations with the intention construct. While 

correlations of at least .3 are recommended, a conservative approach was adopted and 

constructs with correlation values less than .1 were removed from the analysis. The 

deleted constructs and their correlation values are listed in Table 4.4. A correlation matrix 

for the remaining constructs is listed in Table 4.5. 

Total variance of intention to consume hemp food explained by the model was 

21%, F (9, 2085) = 62.868, p < .001. Model statistics indicating the contribution of each 
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construct are included in Table 4.6. Tolerance and variance inflation factor (VIF) statistics 

indicate the absence of multicollinearity, supporting the accuracy of the model. 

Standardised beta statistics indicate the constructs making the strongest unique 

contribution are FN, sensation seeking, and openness to experience. Semi-partial 

correlation coefficients (part) report the largest unique contribution by any of the 

constructs to be a 3% negative effect for FN. 

 
Table 4.3. 
Normality Statistics and Reliabilities for Constructs in the Regression analysis 

 
Construct n Skew 

statistic 
Skew 
SE 

Kurtosis 
statistic 

Kurtosis 
SE 

Chronbach’s 
alpha 

Intention 2285 −.447 .051 −.829 .102 .981 
FCQ Health 2323 −.851 .051 .375 .102 .889 
FCQ Mood 2336 .044 .051 −.814 .101 .882 
FCQ Convenience 2327 −.434 .051 −.235 .101 .813 
FCQ Sensory appeal 2331 −.453 .051 −.353 .101 .739 
FCQ Natural content 2341 −.388 .051 −.791 .101 .880 
FCQ Price 2338 −.632 .051 −.163 .101 .818 
FCQ Weight control 2351 −.193 .050 −.825 .101 .816 
FCQ Familiarity 2348 .593 .051 −.540 .101 .811 
FCQ Ethical concern 2354 −.188 .050 −1.002 .101 .747 
FNS 2156 1.873 .053 3.843 .105 .851 
Big 5 Openness 2302 −.310 .051 .122 .102 .835 
Big 5 Extraversion 2328 −.154 .051 −.532 .101 .857 
Age 2354 .302 .050 −.819 .101 n/a 

FCQ = Food Choice Questionnaire, Big 5 = Big Five Inventory personality scale 
 
 
 

Table 4.4. 
Constructs Removed from the Regression Analysis Due to Low Correlation with 
Intention to Consume Hemp Food 

Construct n r sig 
FCQ Convenience 2258 .025 .116 
FCQ Sensory appeal 2265 .035 .049 
FCQ Price 2270 .056 .004 
FCQ Weight control 2283 .068 .001 
FCQ Familiarity 2279 −.093 <.001 
Gender 2285 .044 .019 
State of residence 2285 .046 .014 
Education attained 2285 −.059 .002 

FCQ = Food Choice Questionnaire, Big 5 = Big Five Inventory personality scale 
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Table 4.5. 
Correlation Values, Significance, and Sample Size for the Constructs in the Regression 
Analysis 
 Extrav Open FN Health Mood Natural Ethical ImpSS Age 

Intention .147 .314 −.258 .189 .242 .196 .235 .285 −.136 
Extrav  .339 −.210 .118 .099 .135 .115 .312 −.030 
Openness   −.254 .229 .280 .238 .252 .306 −.114 
FN    −.126 .014 −.097 −.026 −.171 .057 
Health     .470 .698 .536 −.043 .147 
Mood      .369 .428 .180 −.122 
Natural       .572 −.014 .159 
Ethical        .023 .111 
ImpSS         −.270 

 Extrav Open FN Health Mood Natural Ethical ImpSS Age 
Intention .000 .000 .000 .000 .000 .000 .000 .000 .000 
Extrav  .000 .000 .000 .000 .000 .000 .000 .075 
Openness   .000 .000 .000 .000 .000 .000 .000 
FN    .000 .258 .000 .113 .000 .004 
Health     .000 .000 .000 .000 .000 
Mood      .000 .000 .000 .000 
Natural       .000 .250 .000 
Ethical        .137 .000 
ImpSS         .000 

 Extrav Open FN Health Mood Natural Ethical ImpSS Age 
Intention 2261 2240 2095 2256 2269 2272 2285 2285 2285 
Extrav  2282 2134 2297 2310 2316 2328 2328 2328 
Openness   2120 2276 2286 2289 2302 2302 2302 
FN    2135 2141 2146 2156 2156 2156 
Health     2309 2311 2323 2323 2323 
Mood      2323 2336 2336 2336 
Natural       2341 2341 2341 
Ethical        2354 2354 
ImpSS         2354 

Extrav = extraversion, FN = food neophobia, ImpSS = Impulse control and Sensation Seeking 
 

Table 4.6. 
Multiple Regression Statistics for Intention to Consume Hemp Food 
 B SE βeta t Part 

correlation 
Tolerance VIF 

(constant) 9.968 1.547  **6.443    
Extraversion −.042 .029 −.031 −1.445 −.028 .816 1.225 
Openness .239 .038 .142 **6.260 .122 .738 1.355 
FN −.276 .031 −.185 **−8.960 −.174 .881 1.135 
Health .022 .069 .010 .326 .006 .431 2.322 
Mood .174 .048 .087 **3.628 .070 .653 1.530 
Natural .178 .105 .049 1.692 .033 .452 2.214 
Ethical .467 .089 .132 **5.240 .102 .593 1.686 
ImpSS .357 .043 .182 **8.238 .160 .769 1.300 
Age −.048 .014 −.074 **−3.531 −.069 .862 1.161 

ImpSS = Impulse control and Sensation Seeking, ** p < .001 
 

Hierarchical multiple regression was used to assess the influence of subjective 

norms identified in the previous chapter as contributing to intention to consume hemp 

food. After controlling for the constructs in the above model, subjective norms explained 
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an additional 49% of the variance in intention to consume hemp food F change (1, 2084) 

= 3365.674, p < .001. In the final model, all previously evaluated constructs retained their 

original values, and the subjective norms construct recorded a high beta value (β = .763, 

p < .001). Tolerance and VIF values of .834 and 1.199, respectively, indicated that 

requirements for multicollinearity had not been violated. 

To further investigate the influence of a perception of relaxation or anxiolytic 

effects on intention to consume hemp food, a one-way between groups analysis of 

variance (ANOVA) with post-hoc tests was conducted for each of the TPB positive 

attitude constructs identified as mediating the relationship between each of the TPB 

negative attitude constructs and intention to consume hemp food. Each of the TPB 

positive items were checked for adherence to assumptions of normality and suitability for 

ANOVA. No univariate outliers with z-scores greater than 3.29 were detected and the 

data was determined to be sufficiently normal for analysis using ANOVA. Participants 

were grouped according to their standpoint view of hemp food, and sample means and 

variance statistics are included in Table 4.7. 

 
Table 4.7. 
Means and Standard Deviations for Consumers by Standpoint Group for Their View of 
Hemp Food 

 
Construct  

n 
PA3 

M 
 

SD 
PA4 

M 
 

SD 
Food 514 4.19 1.66 4.41 1.59 
Supplement 1041 4.37 1.43 4.53 1.44 
Drug 329 4.37 1.49 4.03 1.65 
Prescribed 355 4.69 1.49 4.55 1.67 
Other 115 3.84 .97 3.76 1.09 
TOTAL 2354 4.36 1.50 4.40 1.54 

PA3 = Eating hemp food would make a person feel more relaxed, PA4 = Eating hemp food would likely 
reduce anxiety, Food = a food staple or basic food item, Supplement = food supplement, Drug = more 
like a recreational drug, Prescribed = a substance to be medically prescribed, Other = no view/does not 
know enough 

 
A one-way between groups ANOVA to explore between group differences of the 

extent to which they agreed that eating hemp food would make a person feel more relaxed, 

measured by the TPB item labelled PA3, reported a statistically significant difference 

between groups at the p < .05 level: F (4, 1659.148) = 10.697, p < .001. There was a small 

effect size of .02, calculated using eta squared. 

A post-hoc comparison for the PA3 item (eating hemp food would make a person 

feel more relaxed) using the Tukey HSD test indicated that consumers who viewed hemp 

food as a substance to be medically prescribed scored significantly higher for perception 
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of relaxation effects of hemp food than any of the other groups, see Table 4.8. The 

consumers who did not express an opinion; namely, the other group, scored significantly 

lower for perception of relaxation effects than all groups except those who considered 

hemp food a basic food staple. There were no significant differences between the food 

staple/food supplement/recreational drug groups. 

 
Table 4.8. 
Tukey’s HSD Post-Hoc Analysis for PA3 Variable 

 
Item (a) Item (b) M difference 

(a−b) 
SE Sig. 

Food Supplement −.188 .080 .131 
 Drug −.187 .105 .383 
 Prescribed −.506 .103 .000 
 Other .343 .153 .165 
Supplement Food .188 .080 .131 

 Drug .001 .094 1.000 
 Prescribed −.318 .091 .005 
 Other .531 .146 .003 
Drug Food .187 .105 .383 

 Supplement −.001 .094 1.000 
 Prescribed −.319 .114 .040 
 Other .530 .161 .009 
Prescribed Food .506 .103 .000 

 Supplement .318 .091 .005 
 Drug .319 .114 .040 
 Other .849 .159 .000 
Other Food −.343 .153 .165 

 Supplement −.531 .146 .003 
 Drug −.530 .161 .009 
 Prescribed −.849 .159 .000 
PA3 = Eating hemp food would make a person feel more relaxed, Food = a food staple or basic food item, 
Supplement = food supplement, Drug = more like a recreational drug, Prescribed = a substance to be 
medically prescribed, Other = no view/does not know enough 

 
 

A one-way between groups ANOVA to explore between group differences of the 

extent to which consumers agreed that eating hemp food would likely reduce anxiety, 

measured by the TPB item PA4, reported a statistically significant difference between 

groups at the p < .05 level: F (4, 1527.856) = 13.075, p < .001. There was a small effect 

size of .02, calculated using eta squared. 

A post-hoc comparison for the PA4 item (eating hemp food would likely reduce 

anxiety) using the Tukey HSD test indicated that consumers who viewed hemp food as a 
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substance to be medically prescribed scored significantly higher for a perception of 

anxiolytic effects of hemp food than the groups who viewed hemp food as a drug or did 

not express an opinion, but not higher than the food staple or food supplement groups, 

see Table 4.9. The consumers who did not express an opinion; namely, the other group, 

scored significantly lower for perception of anxiolytic effects than the food staple, food 

supplement, and medically prescribed groups but not the drug group. The drug group did, 

however, score significantly lower for perception of anxiolytic effects than the food 

staple, food supplement, or medically prescribed groups. For perceptions of anxiolytic 

effects in hemp food there were no significant differences between the food supplement 

and food staple groups. 

 
Table 4.9. 
Tukey’s HSD Post-Hoc Analysis of Item PA4 

 
Item (a) Item (b) M difference 

(a−b) 
SE Sig. 

Food Supplement −.118 .082 .606 
 Drug .377 .108 .004 
 Prescribed −.142 .105 .663 
 Other .654 .157 .000 
Supplement Food .118 .082 .606 

 Drug .495 .096 .000 
 Prescribed −.024 .094 .999 
 Other .772 .150 .000 
Drug Food −.377 .108 .004 

 Supplement −.495 .096 .000 
 Prescribed −.519 .117 .000 
 Other .772 .150 .000 
Prescribed Food .142 .105 .663 

 Supplement .024 .094 .999 
 Drug .519 .117 .000 
 Other .796 .164 .000 
Other Food −.654 .157 .000 

 Supplement −.772 .150 .000 
 Drug −.277 .165 .449 
 Prescribed −.796 .164 .000 
PA4 = Eating hemp food would likely reduce anxiety, Food = a food staple or basic food item, 
Supplement = food supplement, Drug = more like a recreational drug, Prescribed = a substance to be 
medically prescribed, Other = no view/does not know enough 
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4.6. The Evolving Picture of Hemp Food Acceptance 
The findings support those of the previous chapter, which reported that subjective 

norms was the construct examined under the Theory of Planned Behaviour (TPB) making 

the strongest significant contribution toward the intention to consume hemp food. 

Approximately half of the variance in intention to consume hemp food in the current 

evaluation was explained by subjective norms, with the remainder of the constructs 

explaining around one fifth of the variance combined, and no individual construct other 

than subjective norms offering a unique contribution greater than 3.5%. 

The relationships reported between the intention to consume hemp food and 

openness to experience, FN, sensation seeking, mood, the importance of being ethically 

sourced, and age were significant and in the expected direction. Food neophobia has been 

repeatedly demonstrated to be a significant predictor of the acceptance of novel food and 

was reported to have the strongest negative influence in the initial regression analysis. 

The strongest positive influence was sensation seeking, and oppositely polarised 

standardised beta statistics support the notion that FN and sensation seeking represent 

opposing aspects of novel food acceptance (Pliner & Hobden, 1992). 

A small unique contribution of openness to experience to the intention to consume 

hemp food is consistent with previous findings for other novel foods (Nezlek & Forestell, 

2019; Tuncdogan & Ar, 2018). The small negative relationship between age and intention 

to consume hemp food is an expected finding for food consumption in general, as dietary 

variety and acceptance of novel foods has been found to reduce with increasing age 

(Heuvel, 2019). The very small contribution of age in the current study was determined 

to be an artefact of increasing age and not attributable specifically to perceptions of hemp 

food. 

The importance placed by consumers on mood and ethically sourced foods also 

made a small contribution to the variance in intention to consume hemp food. While each 

of these has been reported to increase as a function of FN (Jaeger et al., 2017) there is 

scant evidence to support their roles as predictors of novel foods in general; nonetheless, 

the positive relationship with intention to consume hemp food aligns with the rhetoric 

surrounding the value of hemp as mood enhancing and being a more ethically sourced 

crop than traditional seed and grain crops (Lash, 2002; Robinson, 1996). Familiarity has 

been reported to influence the acceptance of novel foods (Caparros Megido et al., 2016; 

Dovey et al., 2012); however, the self-reported importance of familiarity in food choice 

in the current study is unremarkable, and previous research suggests this can be expected 

because a high percentage of the foods regularly consumed are familiar (Prescott et al., 
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2002). The findings in the current study, suggesting that familiarity is not a contributor to 

hemp food acceptance, reflect a cross-sectional design soon after the introduction of hemp 

food to the marketplace. It would be expected that using familiarity to increase acceptance 

in the same manner demonstrated for other novel foods; for example, incorporating the 

ingredients into familiar products or ensuring that seeds are not visible, might increase 

acceptance for hemp products. Factors that increase acceptance of novel foods after their 

introduction are considered separate from initial acceptance and were not evaluated in the 

current study. 

Unexpectedly, the food choice constructs that defined the importance of health 

and naturally sourced food did not make a significant unique contribution to intention to 

consume hemp food. The importance of health to food choice in general as well as in 

acceptance of novel foods (Frewer & Fischer, 2010; Jaeger et al., 2017) is an accepted 

phenomenon. The lack of contribution of concerns for health in the decision-making 

process is further confounded by the notion that consumers often resort to health 

information when a food is not familiar (Hwang & Lin, 2010). We will see in the next 

chapter, however, that health was considered an important factor for consumers who had 

reported already having consumed hemp food at the time of this study. The disparity in 

findings for the importance of health as a driver of hemp food consumption between early 

adopters and the whole sample is addressed further in Chapters 5 and 7. 

Extraversion is reported to be a predictor of novel food acceptance (Tuncdogan & 

Ar, 2018) and associated with FN (Nezlek & Forestell, 2019) yet was not reported to have 

a significant relationship with intention to consume hemp food in this study. It had been 

hypothesised that extraversion would be a driver of hemp food acceptance, and the 

absence of a relationship was unexpected. This anomaly is examined in detail in the 

summary of the findings in section 7.3.5. below. 

Further highlighting the complexity of the acceptance of hemp food are the 

between group differences of consumers’ standpoint views of hemp food. The importance 

of this factor was not evident in the initial phase of the study and has only been highlighted 

through the findings in Chapter 3 where it became apparent that consumers might not be 

well educated about which hemp products possess psychoactive properties. In the 

previous chapter it was identified that two items which inferred a relaxation or anxiolytic 

effect for hemp food had disparate associations with factors determined to be negative 

attributes of hemp food consumption. Despite a strong positive relationship between each 

of the factors described as being negative aspects of hemp food, there were disparities in 

the relationships between each of the negative attitude factors and the relaxation and 
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anxiolytic factors. Across the sample, it was revealed that consumers who held a belief 

that hemp food would have either a relaxing or anxiolytic effect also believed that it would 

lead to a loss of concentration and the potential to test positive at a roadside drug test. To 

further complicate the interpretation, this group also believed that there were many 

benefits in consuming hemp food. The relaxation and anxiolytic factors were combined 

to provide a construct identified as being factors associated with CBD oil, with the 

justification based on earlier interviews where consumers had expressed a perception of 

hemp oil and CBD as having similar or the same properties. When this factor was 

examined as a mediator between consumer attitudes and intention, the CBD construct was 

reported to exert a positive influence over intention to consume hemp food. It is suggested 

this indicates that a degree of consumer misinformation about similarities between the 

products is having a positive influence on acceptance of hemp food, which could 

potentially reverse as consumers became more educated on the properties of hemp, 

medicinal cannabis, and marijuana. The investigation of consumers’ standpoint views of 

hemp food has provided additional insight into the phenomenon of consumer 

misinformation. 

The largest group (44.22%) consisted of those who viewed hemp food as a food 

supplement, a view that is not too far removed from the manner that hemp food is 

promoted in the media and by the hemp food industry. Around half this number (21.84% 

of the total) described viewing hemp food as a food staple or basic food item. On the other 

hand, a substantial number of consumers viewed hemp food as either a drug (13.98%) or 

a substance to be medically prescribed (15.08%). When extrapolated to the Australian 

population these percentages represent a substantial group of misinformed consumers. A 

smaller group of consumers (4.88%) did not feel adequately informed or did not express 

a view. A between groups comparison of how consumers viewed the relaxation or 

anxiolytic effects of hemp food was conducted. The groups that perceived hemp food as 

either a food staple or supplement demonstrated views that were consistent between the 

groups. The individual relaxation and anxiolytic factors were highly correlated and 

contributed approximately equally to the CBD construct, deeming it necessary to establish 

how the association between consumers’ standpoint views of hemp food and perceptions 

of psychoactive properties in hemp food contributed toward consumer misinformation 

about the attributes of hemp food, and how this was complicating the acceptance of hemp 

food. 

The small group of consumers who felt inadequately informed or had no wish to 

state a view did not contribute to the differences between the groups, holding the weakest 
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perception of any relaxing or anxiolytic effects in hemp food. The consumers who viewed 

hemp food as a substance to be medically prescribed reported a greater perception that 

hemp food possessed relaxation effects than all other groups, but only higher for the drug 

and other groups on the perception of anxiolytic effects of hemp food. The groups who 

viewed hemp food as a food staple or basic food, or a food supplement were found to be 

a homogenous group with any between group differences focusing on those that viewed 

hemp food as either a recreational drug or substance to be prescribed. Clearly, the 

contribution of the CBD construct identified in the earlier analyses under the TPB is being 

driven by those consumers who view hemp food as a substance to be prescribed, or a 

recreational drug. While the investigation of these relationships has added a layer of 

complexity to consumer perceptions of hemp food, it does provide support for the notion 

that a perception of similarity between CBD and hemp oil is partly driving acceptance of 

hemp food. 

 
4.7. Status update 

Many of the empirically supported drivers and barriers to novel food acceptance 

have been found to contribute in a similar manner for hemp food as for other novel foods. 

However, some factors, most notably extraversion and health concerns, do not behave in 

the same manner. It appears that consumer perception of a psychoactive component in 

hemp food is having an influence on acceptance on acceptance of hemp food. While some 

ambiguity remains as to whether the psychoactive property in question is that of 

cannabidiol (CBD) or tetrahydrocannabinol (THC), it is suggested at this point in the 

research that it is most likely some combination of the two. This chapter has provided 

additional information in the evaluation of intention to consume hemp food and the next 

chapter adds another dimension to the understanding of the acceptance of hemp food with 

an evaluation of the consumers in the study who reported having already consumed hemp 

food at the time of data collection. 
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Chapter 5: An Evaluation of early Adopters of Hemp Food 
5.1. Introduction 

Earlier analyses revealed a small percentage (17.5%) of questionnaire participants 

had consumed hemp food despite the legalisation and introduction of the food 

approximately one year earlier. Furthermore, over half (54.4%) were not aware that hemp 

food had been legalised for sale in Australia. This has provided an opportunity to evaluate 

the attributes of early adopters of the novel food; that is, those consumers who were eager 

to consume hemp food soon after its introduction to the market. The evaluation is 

presented as a peer-reviewed article with an accompanying background and postscript 

discussion. 

 
5.2. Justification for an Early Adopters Evaluation 

The realisation of the low uptake of hemp food warranted an investigation to 

determine the demographic factors that influenced the early uptake of hemp food. Logistic 

regression using a forced entry method as described in (Tabachnick & Fidell, 2013) was 

performed on the full dataset (n = 2354) to assess the impact of a number of factors with 

the intent to develop an archetype of the aware consumer. The model contained four 

independent variables (age, gender, education, and state/territory of residence) with the 

dependent variable “having been aware of the legal status of hemp food in Australia”. 

The Hosmer-Lemeshow Goodness of Fit test did not find significance, χ2 (8) = 9.168, 

p = .328, demonstrating a satisfactory fit of the data to the model. However, the full model 

did not find statistical significance χ2 (14, 2354) = 20.859, p = .105, indicating that the 

model was not able to distinguish between respondents who were aware of the legalisation 

and availability of hemp food, and those who were not. Moreover, gender made a unique 

contribution, Wald χ2 = 6.093, p = .014, Exp(B) = 1.235 with females 23.5% more likely 

to be aware that hemp food had been legalised. Age and state or territory did not predict 

awareness that hemp food had been legalised. Educational standard attained did not 

significantly predict awareness despite a small increase in propensity for awareness of 

hemp food as educational level increased. 

The model was rerun with age transformed to represent generational groups (Baby 

Boomers, Gen X, Gen Y, and Gen Z) consistent with market research that reveals 

generational similarities in consumer groups have utility in compiling consumer 

archetypes (Knight, 2009; Loroz, 2006) it was determined that the same could be applied 

in the development of a hemp food consumer archetype. The change in the way that age 
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was assessed from age by year to age by generational group slightly improved the model 

goodness of fit, χ2 (8) = 5.252, p = .730; however, the full model was again not statistically 

significant χ2 (16, 2354) = 20.765, p = .188. Age when defined as generational cohorts 

continued to not make a significant contribution to awareness of hemp food. The 

remainder of the model was consistent with the previous findings where gender made a 

unique contribution to the model and generational age, state or territory of residence, and 

educational level attained did not. Despite educational status not making a statistically 

significant contribution overall, it was again found that respondents with a Bachelor’s 

degree or PhD or higher were more likely to be aware of the legalisation of hemp food 

than those without a tertiary or post high school education. 

An additional logistic regression analysis was then performed only for 

respondents who reported being aware of the legalisation and availability of hemp food 

(n = 1073) using the generational data to develop an archetype of the aware consumer. 

The Hosmer-Lemeshow Goodness of Fit test did not find significance, χ2 (8) = 7.853, 

p = .488, demonstrating a satisfactory fit of the data to the model. The full model 

contained four independent variables: gender, generation, education, and state/territory of 

residence, and the dependent variable was “having consumed hemp food prior to the 

study”. The model found statistical significance, χ2 (16, 2354) = 75.673, p < .001, 

indicating that the model was able to distinguish between respondents who had consumed 

hemp food and those who had not. The model explained between 6.8% (Cox and Snell R 

square) and 9.3% (Nagelkerke R squared) of the variance in hemp food consumption, and 

correctly classified 61.7% of cases. Despite gender acting as a predictor for awareness of 

hemp food, it was not a predictor of consumption for the novel food. Educational level 

and state/territory of residence did not make a significant contribution, and there were no 

significant differences in likelihood to have consumed hemp food within each of these 

cohort groups. Generation of the respondent, defined as Baby Boomers, Gen X, Gen Y, 

and Gen Z, made a significant contribution to the model, Wald χ2 (3) = 54.250, p < .001. 

Baby boomers, however, were the only cohort to make a significant contribution to 

consumption of hemp food, Wald χ2 = 17.056, p < .001, Exp(b) = .303. It was found that 

Baby Boomers were more than three times less likely to have consumed hemp food than 

their younger counterparts, being aged 54 to 72 at the time of the study. The cohort that 

reported the highest level of hemp food consumption was Gen Y, recording an odds ratio 

of 1.328. Gen Y respondents were those aged 24 to 42 at the time of the study. 

The findings provided little information for the development of archetypes for 

aware consumers, or consumers of hemp food. Further investigation of the psychosocial 
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aspects of hemp food consumption was necessary to understand attributes of consumers 

who had readily adopted hemp food. The preliminary findings described here were 

presented at the second Australian Industrial Hemp Conference, Freemantle, WA, in 

February 2020. A copy of the relevant pages of the published proceedings from the 

conference is in Appendix A. Further evaluation of the attributes of early adopters was 

warranted and is presented in this chapter as the manuscript of a published work. 

 
5.3. Manuscript of Consumer Adoption of Hemp Food 

The publication is presented as a verbatim manuscript with minor formatting and 

style amendments to adhere to conventions of the thesis. 

 
5.2.1. Abstract 

Hemp foods were legalised for human consumption in the Australian market in 

November 2017. This provided an opportunity to explore differences in food choice 

attributes between hemp food consumer groups early in the diffusion process. An online 

questionnaire disseminated one year after the introduction of hemp foods employed the 

Food Neophobia Scale (FNS) and Food Choice Questionnaire (FCQ) as well as attitudinal 

questions on hemp. It was hypothesised that consumers would display attitudes consistent 

with acceptance of other novel foods; that is, early consumers of hemp would report lower 

food neophobia and non-consumers would demonstrate a greater complexity of decision 

making. Additionally, it was expected non-consumers of hemp food would place a higher 

concern on hemp’s association with the illicit aspects of hemp. Results were not as 

expected. Early consumers of the novel food reported higher levels of food neophobia 

which was inconsistent with expectations and past research. However, greater importance 

was placed on health, mood, natural content, familiarity, and ethical concern. There were 

no differences between hemp and non-hemp consumers in their concern for roadside drug 

testing. Findings suggest the diffusion process may be advanced further than expected in 

consumers aware of hemp food’s recently legalised status. Implications are discussed. 

 
5.2.2. Publication 

Metcalf, D. A., Wiener, K. K. K., & Saliba, A. (2021). Comparing early hemp food 
consumers to non-hemp food consumers to determine attributes of early 
adopters of a novel food using the Food Choice Questionnaire (FCQ) and 
the Food Neophobia Scale (FNS). Future Foods, 3. 
https://doi.org/10.1016/j.fufo.2021.100031 

Published June 2021 
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An increased interest in the acceptance of novel foods; that is, foods to which a 

consumer has not been previously exposed (Frewer & Fischer, 2010), is borne of an 

increasing global population that should reach nine billion by the year 2050. Globalisation 

has resulted in increased exposure of the world’s population to foods from other cultures, 

and increased multicultural culinary experiences have altered normative perceptions for 

many (Barrena et al., 2015; Tan et al., 2015). The increasing global population presents a 

challenge to food security as many traditional food production techniques will become 

environmentally unsustainable at the levels required to meet world food demands 

(Admassu et al., 2020). Hemp foods might suitably address many food security issues. 

The hemp plant, Cannabis sativa, from which hemp foods are produced, is 

environmentally sustainable due to a low water need and natural pest resistance 

(Schluttenhofer & Yuan, 2017), can be economically lucrative (Pavlovi et al., 2016) with 

high yields and shorter growth cycles compared with many traditional crops 

(Schluttenhofer & Yuan, 2017), and has many nutritional benefits. Nutritional benefits of 

hemp include being high in levels of plant protein, high in dietary fibre, a rich source of 

omega-3 and -6 and contains all the amino acids essential to human life (Callaway, 2004; 

Callaway et al., 2005). Hemp as a food source was unavailable in Australia prior to the 

change in legislation in November 2017 (FSANZ, 2017; New South Wales Government, 

2016). Hemp’s rich history combined with the recent change in legal status has provided 

an ideal exemplar to evaluate the introduction of a unique novel food into the Australian 

consumer market. This study aims to understand which factors contribute to the early 

adoption of hemp food by comparing attributes of individuals who have consumed hemp 

food to those who have chosen not to, one year after its introduction to the Australian 

market. 

The process of diffusion of a product throughout a population becomes an 

underlying factor in our understanding of the acceptance of novel food products. Rogers’s 

(1976) application of diffusion of innovation in new product acceptance, and its 

subsequent redefinition (Rogers, 2003), remains a widely accepted framework for 

acceptance of novel products throughout a population (Sääksjärvi & Hellén, 2019). 

Diffusion is reported to be determined by “a chain of influence from the earlier adoption 

groups to the later adoption groups” (Sääksjärvi & Hellén, 2019, p. 587), therefore placing 

importance on understanding group differences not only in the early adoption of a 

product, but also in predicting where group influence from early adopters to later adoptees 

becomes an instrumental part of the diffusion process. The current study sought to 

evaluate group differences between hemp food consumer groups at an early point after its 
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introduction to the Australian market to help define the factors integral to the diffusion 

process. 

Diffusion of a novel product does not occur in isolation but within a broader 

context of policy, structure, and systems (Rogers, 2003). However, understanding the 

motivations of consumers to adopt a product and how perception differs between adoption 

groups provides insight to the trajectory of a novel product within this system. Each 

adoption group is defined according to where in the diffusion process a consumer first 

uses a novel product and are shown in Figure 5.1. Each group display characteristics 

common among its members that cumulatively influence their perception and attitude 

toward a novel product, with these characteristics occurring within a whole population in 

a normal distribution, as would be expected of behavioural and personality traits (Rogers, 

2003). Innovators and early adopters share some attributes that result in their having early 

product knowledge, be open to innovation, and serve as role models within the diffusion 

process to trigger further adoption in others. In contrast, adoption by early and late 

majority groups is largely due to peer pressure, and laggards are the last within a social 

system to adopt a novel product, needing reassurance of a product’s worth and knowledge 

of the product that alleviates suspicion of it before final acceptance. Non-adopters are 

considered separate to the adopter groups under the diffusion model and are those 

consumers whose traits contribute to a value judgement of how beneficial the novel 

product is to them, and who decide that there are insufficient benefits to its adoption. 

While non-adopters will never take up the novel product, there will be stages throughout 

the diffusion process defined by (Rogers, 1976; Rogers, 2003) where consumers who will 

ultimately become adopters have not yet accepted the novel product. During this time, 

understanding the attributes of each of the groups and the sequential nature of the process 

might help define where along the adoption continuum timeline the acceptance of a 

product currently sits. 

More recent models of diffusion of novel products incorporate feedback loops to 

define the social factors influencing product adoption (Vargo et al., 2020) and while it is 

beyond the scope of this paper to evaluate the dynamics of social influence on product 

adoption, it is important to mention that this model continues to place importance on path 

dependence of the process, particularly the need to understand the attributes of each of 

the adoption groups within the sequential diffusion process. 
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Figure 5.1. 
Categorisation of Groups According to Rogers’s Model of Diffusion (Rogers, 2003, 
p. 240) 

 

 

For clarity of definition between the theorised and study sample groups, the study 

cohorts will be described in this paper as hemp group and non-hemp group, and Rogers’s 

innovation groups referred to by their empirically reported names as demonstrated in 

Figure 5.1. The hemp group are defined as those study participants who reported having 

consumed hemp food at the time of the study, and the non-hemp group are defined as 

those study participants who reported knowing that hemp food had been legalised, knew 

of a place that hemp food was sold, and had not at the time of the study consumed hemp 

food. It was anticipated that the hemp group would comprise mostly early adopters as 

well as some early majority adopter members, and that the non-hemp group would largely 

comprise those who would remain non-adopters but may also include some early and late 

majority adopters and laggards who had not yet made the decision to consume but would 

do so at some time in the future. Non-hemp group members who reported not knowing a 

place where hemp food could be purchased were excluded from the study. 

It was anticipated that understanding the predicted trajectory of the diffusion 

process might reap benefits for the hemp food industry and provide insight into the 

diffusion of a novel food product in the Australian population. Intrinsic to the diffusion 

process is the compatibility of the novel product to the belief systems, needs and values 

of consumers adopting the product (Rogers, 2003). The rate and degree of diffusion of a 

novel product is reported to occur throughout a population according to these factors, 

including specific value judgements of potential adoptees, and their amenability to certain 
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external effects, including product promotion and price (Vargo et al., 2020). The Food 

Choice Questionnaire (FCQ; Steptoe et al., 1995) has been empirically demonstrated to 

be a reliable and valid measure of several of the factors that impact on these value 

judgements (Markovina et al., 2011) and was adopted as a measure of these factors in the 

current study. 

Food neophobia (FN) is often considered to be the greatest barrier to acceptance 

of novel foods (Pliner & Hobden, 1992). Food neophobia, literally meaning a fear of new 

food, is considered an enduring personality trait of evolutionary origins which can be 

conceptualised as the avoidance factor along a “neophobia-neophilia continuum” (Nezlek 

& Forestell, 2019; Pliner & Hobden, 1992, p. 107) according to consumers’ propensity to 

avoid novel foods or be drawn toward them. It has been consistently found to be not only 

a significant barrier to the acceptance of novel food (Jaeger et al., 2017; Mancini, Sogari, 

et al., 2019; Sogari, Menozzi, et al., 2019; Soucier et al., 2019; Verbeke, 2015; Wilkinson 

et al., 2018) but also a barrier to dietary change, particularly where behavioural 

modification is needed to address diet related health problems, and has been demonstrated 

to be associated more generally with reduced dietary varietal intake (Jaeger et al., 2017; 

Monneuse et al., 2004; Siegrist et al., 2013). Food neophobia has been reported to be 

inversely related to food satisfaction, as well as more generally to life satisfaction 

(Schnettler et al., 2013). According to Rogers’s (2003, p. 143) description of adopter 

groups, “laggards tend to be suspicious of innovation and change agents”, with any 

adoption of novel products “lagging far behind awareness-knowledge” of the novel 

products. The highest rates of FN would be expected to be reported by both laggards, and 

those consumers whose aversion contributes to their choice to never consume the food, 

the non-hemp group. It was hypothesised that the avoidance of hemp food demonstrated 

by the non-hemp group in the current study was largely representative of trait FN, and 

that this group would score higher in the FNS than the hemp consumers. 

H1: The non-hemp group would score higher on food neophobia as measured by the 

Food Neophobia Scale compared to the hemp group. 

 
Factors contributing to food choice behaviour are drawn from evolutionary 

survival needs, neuropsychological processes in response to sensory input, biological and 

learned responses, and a myriad of sociocultural influences (Frewer & Fischer, 2010). 

Vabo and Hansen (2014) reported from a broad review of consumer marketing and food 

science literature that while many factors contributed similarly to both food choice and 

food preference, there were many facets of food choice that were distinct from food 
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preference. Where preference for foods is largely developed early in life, much of it in 

the first five years, food choice is a dynamic phenomenon which can change along with 

situational and personal changes (Vabo & Hansen, 2014). Additionally, socially 

constructed associations based on previous experience and beliefs can influence 

consumers’ evaluation of food in the marketplace (Greehy et al., 2013). These dynamics 

of food choice may apply to hemp foods where, for example, an association with hemp’s 

illegal cousin, marijuana, might negatively impact acceptance. Rasco (2010) reported a 

similar phenomenon where consumer perceptions toward specific aquatic foods were 

detrimentally affected by negative associations made to mercury, drug residue, and 

environmental contaminants through the actions of activists. While consumer concerns 

were reported to be unfounded, it was clear that negative consumer perceptions had a 

negative impact on fish consumption. Therefore, despite many similarities with other 

novel foods the association hemp has with marijuana, or more specifically with 

tetrahydrocannabinol (THC), creates a unique circumstance which should be evaluated in 

conjunction with hemp food acceptance. It was hypothesised that in a similar way that 

consumer perceptions of aquatic foods were impacted through negative associations, the 

association of hemp food with marijuana would impact the acceptance of hemp food. 

H2: The non-hemp group would demonstrate a greater degree of association of hemp 

food with the negative aspects of marijuana than the hemp group. 

 
Additional factors considered to be influential in the dynamics of food choice 

include those measured by the Food Choice Questionnaire (FCQ; Markovina et al., 2015; 

Steptoe et al., 1995). Since its inception, the FCQ has been employed within a multitude 

of contexts evaluating the acceptance of novel foods. Adopting a shortened version of the 

FCQ, Annunziata et al. (2015) found price, convenience, health concerns, and suspicion 

of reliability of product information contributed to negative attitudes toward functional 

foods for older consumers. Jaeger et al. (2017) found health, mood, convenience, and 

sensory appeal were more important considerations for New Zealand consumers than 

natural content, price, and weight control across a variety of foods, and that familiarity 

increased in importance for consumers high in FN. Schlup and Brunner (2018) found 

health and convenience have significant positive relationships with a willingness to 

consume a novel food, insects, while a higher importance placed on familiarity meant that 

consumers were inclined to prefer more familiar products, resulting in a significant 

negative relationship with willingness to consume the insects. Findings from several 

studies (Annunziata & Vecchio, 2013; Barrena, 2017; Perrea et al., 2017; Schlup & 
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Brunner, 2018; Siegrist et al., 2013; Stanton, 2019; Tańska et al., 2017; Vecchio et al., 

2016; Verbeke, 2015), each employing the FCQ to determine factors influencing novel 

food acceptance, support the suitability of the measure in determining differences in food 

choice priorities between the hemp and non-hemp groups. It was hypothesised that a 

higher priority placed by the non-hemp group on factors contributing to food choice might 

indicate greater complexity in the decision to consume, a notion supported in the literature 

where it was reported there is an increase in complexity of the decision-making process 

as FN increased (Barrena & Sánchez, 2012). The anticipated capture of late adopters and 

laggards within the non-hemp group was expected to contribute to an overall higher level 

of FN for that group. 

It was expected the eight constructs have a static relationship with choice for each 

individual throughout the diffusion model. In contrast, price, acts in a different way as its 

influence is fluid, differing in importance according to the current status of the diffusion 

of the novel product rather than the attributes of the product itself. (Rogers, 1976; Rogers, 

2003). Socioeconomic factors are determined to play an important role in the adoption 

decision early in the diffusion process but have a much lesser impact later in the diffusion 

process when pressure of social norms cause economic considerations to be placed aside, 

adding to the complexity of the decision process. 

The notion of increased complexity in decision making for individuals reluctant 

to accept novel foods is supported by a means-end-chain methodology evaluation of the 

emotional influence on purchase behaviour toward novel foods (Barrena, 2017). The 

relationship of food choice motivation with complexity in the decision process leads to a 

prediction that factors measured by the FCQ will have a higher reported importance in 

the current study for those consumers less willing to consume the novel food: the 

members of the non-hemp consumer group. 

H3: The non-hemp group would place higher importance on factors influencing food 

choice motivation as measured by the FCQ compared to the hemp group. 

 
Method 

Ethics approval for the project was granted by Charles Sturt University Human 

Research Ethics Committee. 

Participants 

Participants were recruited through the Qualtrics® online survey platform 

according to a predetermined quota for a nationally representative sample by state, age, 

and gender from a database of potential participants who had previously indicated an 
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interest in responding to surveys. Participants were paid a nominal remuneration of 

approximately $4 value in online vouchers. Screening for pattern responders and lie 

screening resulted in 2354 usable datasets. Less than half (n = 1073) of the respondents 

reported being aware that hemp foods had been legalised in Australia. Those that reported 

not being aware that hemp food was available (n = 1281, 54.4%) were excluded. After 

normality testing, including removal of extreme outliers, and removal of respondents who 

were unaware of where to purchase hemp food, 748 complete datasets remained, 

consisting of 344 hemp group and 404 non-hemp group members. Demographics for the 

two groups are presented in Table 5.1. 

 
Table 5.1. 
Demographics for Hemp Group and Non-Hemp Group Members 

 
  

Hemp group 
 Non-hemp 

group 
 

n % n % 
Gender Male 126 36.6 159 39.4 

 Female 218 63.4 245 60.6 
Education Doctorate 6 1.7 12 3.0 

 Post Grad 42 12.2 43 10.6 
 Bachelor 99 28.8 116 28.7 
 Trade/Diploma 96 27.9 106 26.2 
 Year 12 73 21.2 91 22.5 
 < year 12 28 8.1 36 8.9 

Age 18–30 85 24.7 87 21.5 
 31–40 117 34.0 102 25.3 
 41–50 81 23.6 80 19.8 
 51–60 39 11.3 69 17.1 
 61–75 22 6.4 66 16.3 

 
Hemp group members (n = 342) were aged 18–72 (M = 39.18, SD = 11.93) years 

and non-hemp group (n = 404) were 18–74 (M = 43.8, SD = 14.84) years. All Australian 

states and territories were represented in each group. 

Apparatus 

Online questionnaire. The online questionnaire asked non-identifying 

demographic questions such as age, gender, highest level of education obtained, and 

postcode of residence. Respondents were also asked whether they had been aware prior 

to their participation in the study that hemp foods had been legalised in Australia and were 

now available for purchase for consumption. Survey platform algorithms permitted a 

secondary line of questioning for those who responded positively for prior knowledge of 

hemp food legalisation, answering questions on whether they had tried hemp foods, how 

often they consumed them, which products, and questions regarding their attitudes 
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and beliefs about hemp food, including whether they knew of a place where hemp food 

could be purchased. Participants’ attitudes toward the association of hemp food to the 

negative effects of marijuana was measured by their agreement on a 7-point Likert scale, 

from strongly disagree to strongly agree, with the statement “Eating hemp food might 

result in a positive roadside drug test”. 

Food Choice Questionnaire (FCQ). Food choice motivations and the importance 

placed on discrete food choice factors were measured using the FCQ (Steptoe et al., 1995). 

Each of the sub-scales capture a discrete factor of the motivation to consume a food, 

including Health, Mood, Convenience (Conv1), Sensory appeal (Sens2), Natural content 

(Natural3), Price, Weight control (Weigh4), Familiarity (Famil5), and Ethical concern 

(Ethic6). The instrument has reported high test-retest reliability, and Cronbach’s alpha for 

each of the nine factors is reported by the scale developers to be high, .70 to .87. Cronbach’s 

alpha for each of the sub-scales for the current study indicated good internal consistency 

and are listed in Table 5.2. 

Each item was measured on a four-point scale from 1 = not at all important, to 

4 = very important. Scores were added and recorded for each sub-scale. 

 
Table 5.2. 
Cronbach’s Alpha for Each of the Factors Measured by the FCQ. 

 
Food choice factor Cronbach’s alpha Standardised 

Cronbach’s alpha 
n 

Health .862 .868 6 
Mood .880 .880 6 
Convenience .819 .820 5 
Sensory appeal .711 .709 4 
Natural content .875 .877 3 
Price .795 .800 3 
Weight control .796 .796 3 
Familiarity .824 .824 3 
Ethical concern .747 .747 3 

 
Food Neophobia Scale. Food neophobia was measured using the FNS (Pliner & 

Hobden, 1992). Participants were asked to respond to a 7-point Likert scale from strongly 

disagree to strongly agree for both positively and negatively worded statements. Five 

positively worded items were reverse scored, with scores then added for a total FN score. 

Cronbach’s alpha for the 10 items was .872, indicating good internal consistency in the 

current study. 

Procedure 

Data was collected on the Qualtrics® platform with de-identified data forwarded 

to the first author. Analyses were conducted in IBM® SPSS Version 27. 
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Results 
Prior to the analyses the data was checked for normality and adherence to 

assumptions for parametric statistics. Extreme univariate outliers (1.5% of the overall 

sample) were removed from the relevant scale/subscale. Multivariate normality was 

assessed for all subscales of the FCQ, and four datasets returned Mahalanobis distances 

greater than the critical value for df for nine variables, which is 27.88 (Pallant, 2013, p. 

298). These were removed prior to analysis. Normality statistics are listed in Table 5.3. 

and while skew and kurtosis are outside recommended values for small samples, the very 

large dataset (n = 748) and low ratio (1:1.14) of cohort samples indicated the sample to 

be sufficiently robust to proceed with parametric analyses as discussed in Tabachnick and 

Fidell (2013, p. 72). Inter item correlations are reported in Table 5.4. 

 
Table 5.3. 
Normality and Score Statistics for the FNS, Subscales of the FCQ, and the Hemp THC 
Question 

 
Scale Min Max Median Skew 

Statistic 
 

Std. 
error 

Kurtosis 
Statistic 

 
Std. 
error 

FNS total 10 40 18 .983 .089 .511 .179 
Health 12 24 20 −.595 .089 −.434 .179 
Mood 6 24 16 −.042 .089 −.814 .179 
Convenience 6 20 15 −.329 .089 −.507 .179 
Natural 3 12 10 −.571 .089 −.562 .179 
Price 4 12 10 −.367 .089 −.635 .179 
Weight 3 12 8 −.252 .089 −.826 .179 
Familiarity 3 12 6 .707 .089 −.296 .179 
Ethical 3 12 9 −.387 .089 −.762 .179 
Sensory 6 16 13 −.396 .089 −.540 .179 
Hemp THC 1 7 4 .289 .089 −.968 .179 

 
Table 5.4. 
Correlations for Subscales of the Food Choice Questionnaire (n = 748) 

 
 Mood Conv1 Sens2 Natural3 Price Weigh4 Famil5 Ethic6 

Health 1 .476** .387** .423** .645** .316** .529** .291** .484** 
Mood  1 .475** .488** .388** .340** .446** .529** .402** 
Conv1   1 .431** .280** .581** .363** .497** .369** 
Sens2    1 .307** .292** .280** .374** .419** 
Natural3     1 .149** .398** .194** .521** 
Price 
Weigh4 
Famil5 
Ethic6 

     1 .278** 
1 

.265** 

.375** 
1 

.240** 

.285** 

.299** 
1 

**Correlation is significant at .01 (2-tailed) 
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An independent samples t-test was conducted to test the first hypothesis that the 

non-hemp group would score higher on FN than the hemp group. The findings showed a 

significant difference between the hemp group (M = 21.19, SD = 8.55) and non-hemp 

group (M = 18.83, SD = 6.31); t (621.31) = 4.22, p < .001 (two tailed) with a small effect 

size (eta squared = .02). While a significant finding has been reported, the difference is 

not in the expected direction. The hemp group showed a significantly higher level of FN 

compared to the non-hemp group. The hypothesis has not been supported. 

The second hypothesis stated that compared to the hemp group, the non-hemp 

group would demonstrate a greater association of hemp food to the negative aspects of 

cannabis, namely the effects of marijuana, because of concern about testing positive at a 

roadside drug test. An independent samples t-test was conducted between the hemp group 

(M = 3.18, SD = 2.05) and non-hemp group (M = 3.44, SD = 1.78) for concern over testing 

positive and found no significant difference at the .05 level: t (684.723) = −1.799, 

p = .072). The hypothesis has not been supported. 

The third hypothesis stipulated that the non-hemp group would endorse a higher 

level of complexity to the decision-making process by placing higher value on factors 

which are known to contribute to food choice than the hemp group. A one-way between 

groups multivariate analysis of variance (MANOVA) with Bonferroni adjustment for 

multiple comparisons was performed. The dependent variables were the subscale scores 

for the FCQ: health, mood, convenience, natural content, price, weight control, 

familiarity, natural content, and ethical concern. The independent variable was hemp 

consumer status. There was a statistically significant difference between the hemp group 

and non-hemp group on the value of the food choice motivations as measured by the FCQ, 

F (9, 738) = 6.427, p < .001; Wilkes Lambda = .920; partial eta squared = .08. When the 

results for the FCQ sub-scales were considered separately using a Bonferroni adjusted 

alpha level of .006, significant differences were reported for five of the nine subscales 

(health, mood, natural content, familiarity, and ethical concern) and are reported in Table 

5.5. There were no significant differences reported between groups on the factors of 

convenience, sensory appeal, price, and weight control. 

Despite the finding of significant differences between groups on factors of health, 

mood, natural content, familiarity, and ethical concern, the hypothesis that the non-hemp 

group would place higher importance on the factors motivating food choice as measured 

by the FCQ than the hemp group has not been supported as differences were not in the 
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direction expected. However, these findings influence the conclusions to be drawn from 

the study and will be discussed in further detail. 

 
Table 5.5. 
Results of MANOVA for Differences Between the Hemp Group and Non-Hemp Group 
on Food Choice Motivations as Measured by the FCQ 

 
Subscale Hemp 

consumers 
n = 344 
M 

 
 

SD 

Non-hemp 
consumers 
n = 404 
M 

 
 

SD 

 
 

F 

 
 

sig 

 
 

Partial 
Eta2 

Health 20.49 3.10 19.56 3.22 15.926 <.001 .021 

Mood 16.73 4.54 15.01 3.24 9.065 .003 .012 

Conv1 15.31 3.19 15.01 3.24 1.545 .214 .002 

Sens2 12.80 2.34 12.79 2.25 .008 .928 .000 

Natural3 9.97 2.12 8.99 2.27 37.503 <.001 .048 

Price 8.52 1.90 9.40 1.97 .677 .411 .001 

Weigh4 8.28 2.59 8.26 2.44 .010 .919 .000 

Famil5 6.34 2.68 5.81 2.33 8.488 .004 .011 

Ethic6 9.14 2.31 8.43 2.45 16.592 <.001 .022 

1 = Convenience, 2 = Sensory appeal, 3 = Naturally sourced, 4 = Weight control, 5 = Familiarity, 
6 = Ethically sourced 

 
 

Discussion 
The current study sought to define differences between individuals who had 

consumed hemp and those who had not, one year after its legalisation, with the aim of 

understanding differences in motivation toward adoption of a novel product, hemp food. 

Using Rogers’s (1976; 2003) model of diffusion of a novel product throughout a 

population, it was firstly hypothesised that trait FN would contribute to the non-adoption 

of hemp food, demonstrated by a higher score on the Food Neophobia Scale (Pliner & 

Salvy, 2006) for the non-hemp group. While a difference was reported between the 

groups, it was not in the direction expected. Members of the hemp group reported higher 

levels of trait FN than the non-hemp group. Rogers’s (2003) outline of attributes for 

adoption groups leads to a suggestion that the unexpected inverse direction of the 

difference between the study cohorts might indicate that laggards have been captured in 

the hemp group which was thought to be comprised primarily of the early adopters of 

hemp food. Food neophobia is expected to correlate with suspicion of a novel product 

and avoidance behaviour (Pliner & Salvy, 2006; Rogers, 2003) as would be expected to 

be displayed by laggards and non-adopters. While there is no standardised time frame for 
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diffusion of a novel product throughout a population and variation between similar 

products can be several decades (Rogers, 2003), the finding of higher FN in those who 

have already consumed hemp food suggests the hemp group has captured a greater 

diversity of consumers than merely the early adopters. One conclusion that might be 

drawn from this is that diffusion of hemp food has reached a later stage than was 

anticipated prior to the study. 

Exclusion of a large portion of the original study sample for not having knowledge 

of hemp food’s recently legal status was regarded by the researchers as one indication of 

the early stage of diffusion of hemp food throughout the Australian population. The 

findings here, however, may indicate that marketing and conveyance of consumer 

information might be lacking, and diffusion is occurring according to the model within a 

subset of the population only. It is a concern for the hemp food industry if lack of 

consumer awareness may be costing the industry potential sales. 

The unexpectedly higher scores on FN for the hemp group might also suggest that 

a factor other than FN is having a greater influence on the decision to consume hemp 

food. Although FN has been consistently empirically supported as being one of the 

strongest predictors of novel food acceptance (Pliner & Hobden, 1992), other factors that 

have at times been demonstrated to have an even greater influence over novel food 

acceptance include the social setting in which a novel food is consumed (Veeck, 2010) 

and other social norms (Jensen & Lieberoth, 2019), an expectation of poor sensory 

properties (Hartmann & Siegrist, 2016) and inversely, recommendations from peers on 

the palatability or safety of the food (Sidali et al., 2019). Another factor that may have led 

to the unexpected findings in the current study is the existence of a previously unidentified 

phenomenon that influences acceptance when novel foods are highly complex. Despite 

not being available as a food in Australia in recent times, a myriad of hemp products 

provides associations for consumers in both a positive and negative capacity. Consumers’ 

subjective associations mean hemp may not present in a uniform manner across the 

consumer market, with adoption of hemp food influenced by the association that has the 

greatest degree of saliency for each consumer. 

It was suggested from the literature that negative associations might impact novel 

food acceptance, leading to the anticipation in the current study that an association of 

hemp food with its illegal cousin, marijuana, might provide this negative perception. A 

measure of consumer concern over roadside drug testing was used to evaluate consumer 

perception of this association. However, no significant difference was reported between 

the hemp group and non-hemp group, with all respondents reporting being largely unsure 
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of whether they considered the association to have any influence at all. The finding that 

attitudes between groups did not differ on concerns over roadside drug testing suggests 

that either; neither group had largely considered the association prior to the study, or both 

groups were unable to reach a conclusion regarding the validity of industry assurances 

that consuming hemp food would not result in a detectible level of THC. Homogeneity 

across the groups on attitudes toward drug testing indicates the attitude may be normally 

distributed throughout the sample, therefore supporting the notion of diffusion having 

largely occurred. Applying the diffusion model, it would be expected that differences 

between the adopter and non-adopter groups become less obvious as the full range of 

attributes across adopter groups combine to provide a representative population sample 

where traits are normally distributed. 

Other factors found to have an influence on novel food acceptance are those 

measured by the FCQ, where it was predicted that the non-hemp group would place a 

greater level of importance on these factors than the hemp group. This was not realised, 

despite a difference reported between the groups it was the hemp group who placed higher 

importance on some motivational factors. Again, the notion of diffusion having occurred 

much further through the population than had been expected can be suggested by these 

findings. The increased complexity of the decision-making process for later adopters 

which has been reported in the literature could potentially have been reflected in the 

current findings if we are to accept that the hemp group in the current study is in reality 

comprised of a wider scope of members of adoption groups than was expected. 

Supporting this notion is the finding that the FCQ subscales where a significant difference 

has been reported between the groups are also those which relate to attributes of hemp 

and which are promoted as benefits to consumption, particularly; health, being naturally 

sourced, and ethical concern. 

Jaeger et al. (2017) reported ethical concern increased in importance for 

consumers as FN increased. A systematic review of use of the FCQ in cross-cultural and 

single-country studies (Cunha et al., 2018) revealed ethical concern to be consistently 

reported as the least important factor in general food choice yet has a significant influence 

on acceptance of novel foods. Higher importance placed on ethical concern when deciding 

to consume hemp food suggests the promotion of novel foods as being ethically produced 

might allay some fears of neophobic consumers. Lupton and Turner (2018) found 3D 

printed meat potentially produced from laboratory produced animal cells alleviated 

ethical concerns over animal welfare, and Perrea et al. (2017) reported that ethical image 

was a significant contributor to positive consumer evaluation of novel foods produced 
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using high intensity ultrasound or infusion heat treatment, two emerging novel food 

production technologies with high degrees of innovation or association to extraneous 

factors as is the case for hemp food. In keeping with the notion that an unknown 

phenomenon might be at play where novel foods are highly complex, the importance of 

ethical production might also have a unique influence where novel foods are highly 

complex. Another potential explanation is the possibility that empirically supported 

models of food choice and diffusion of new foods do not adequately account for the 

myriad of factors involved in these processes. As the complexity of the novel food 

increases it may be necessary to also introduce increasingly complex evaluation methods 

for the foods. 

It has been suggested previously that consumers who have reservations about the 

consumption of novel foods place greater importance on health, quality, and nutritional 

value (Barrena, 2017, p. 184), with these consumers appearing to engage in a greater 

depth of cognitive evaluation of choice. This was reflected by the findings in the current 

study, where consumers who reported having higher levels of FN also reported placing 

increased value on health, mood, natural content, and the importance of the food being 

ethically sourced. Additionally, these factors are considered to be positive attributes of 

hemp food, which suggests consumers are responding to the marketing information for 

hemp food, placing priority on these factors in the decision process. It has been 

demonstrated that both positive and negative emotions, perceptions, and motivations play 

a role in the complexity of decision making in food choice and that “one or the other will 

dominate, depending on the type of consumption choice being faced” (Barrena, 2017, p. 

186). For consumers who show an increased level of concern, for example non-adopters, 

it would be expected that a higher level of complexity would be employed in the decision- 

making process, creating an avoidance of the food when a decision cannot be easily and 

immediately reached. This increase in concern and higher theorised complexity of 

decision making is also reported to be exhibited by laggards, a cohort who were not 

expected in the current study to yet have considered the attributes of hemp food and made 

a decision. On the contrary it appears that laggards may have been captured within the 

group defined here as the hemp group, having already made their judgement on whether 

the benefits outweighed the costs in consuming the food. This is consistent with the 

approach-avoidance conflict of decision making and development of preferences where 

it has been experimentally demonstrated that the highest stimulus available at the time of 

decision making will dominate the decision-making process (O'Hora et al., 2013). To be 

more explicit, it is suggested that the approach factors outweighed the avoidance factors 
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in the decision to consume for the hemp group members (who we theorise now to 

comprise members from across the adopter groups). For the non-hemp group, it is 

suggested that the lower importance placed on the factors measured by the FCQ result in 

the food not being consumed when the decision is not immediate and is also consistent 

with the approach-avoidance conflict. 

Familiarity is also consistently reported as having a positive relationship with 

acceptance of novel foods (Aqueveque, 2015; Hwang & Lin, 2010; Sidali et al., 2019; 

Verbeke, 2015; Wilkinson et al., 2018), even when only a single positive experience was 

associated with the novel food (Hartmann & Siegrist, 2016). While familiarity only held 

a minor degree of importance in motivation considerations for the hemp group, it is 

important that the significance of familiarity is recognised for its role in the acceptance 

of novel foods, having implications for the way that hemp foods might be produced and 

marketed. It is suggested that incorporating hemp into easily recognisable foods may 

provide positive benefits for hemp food producers, as has been demonstrated for 

increasing acceptance of other foods (Hartmann & Siegrist, 2016; Hwang & Lin, 2010). 

One final factor where there was expected to be a difference detected between the 

hemp group and non-hemp group was in the degree of importance placed on price. A lack 

of difference between the groups reinforces the notion of homogeneity across the sample 

groups and provides further evidence that the process of diffusion of hemp food may have 

progressed in the Australian population. As mentioned previously, less importance is 

placed on price by all groups as diffusion proceeds, particularly for laggards for whom 

price is a major consideration. It was expected at the outset of the study that the non-hemp 

group would include laggards who might at some time in the future make the decision to 

consume hemp food, and for who price would be a major consideration. It was 

hypothesised that a greater importance would be placed on price as measured by the FCQ 

for this group. The homogeneity of the groups, however, is indicative that at least some 

members of the hemp group are laggards, which was not an expected outcome of the 

study. In keeping with the diffusion model this suggests price is no longer a major 

consideration, as would be expected after early and late majority adopters exert social 

influence over laggards to become consumers. 

 
Limitations and Future Research 

Many individual, situational, and social factors influence novel food acceptance 

and the process of diffusion of a novel food throughout a population (Ajzen, 2007; Pliner 

& Salvy, 2006; Rogers, 2003) and this study considers only a small number of traits and 
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motivations involved in this process. It does, however, provide valuable data on the 

factors considered important in food choice for the adopters of hemp food, not only 

identifying those factors but making a determination on the status of the diffusion process. 

While the cross-sectional design of the study limits somewhat the conclusions that can be 

drawn regarding the timeline for diffusion of hemp food in the Australian population, it 

has provided some evidence that diffusion may have already occurred to a greater degree 

than was expected by the authors. Although diffusion occurs along a continuum (Rogers, 

2003) without absolute delineation between groups, a time sequence analysis in future 

novel food research might more accurately describe the timeline of diffusion within a 

population for that product. Future researchers of hemp food might use the current data 

as a baseline measure against which future trends can be measured. The best that can be 

achieved from cross-sectional data is an indication of the current status of the diffusion 

process. 

Despite the small number of factors considered in the current study, the findings 

suggest that there is an increased burden on empirically supported models of food choice 

and diffusion throughout a population to explain these processes. As complexity 

continues to increase with increasing innovation and use of technology in novel food 

production, new models which can better account for the complexity may need to be 

investigated. Future research might attempt to develop models with greater evaluative 

capacity to account for the effects of highly salient aspects on novel food acceptance. 

The suggestion that diffusion of hemp food has progressed substantially in the 

Australian population may indicate that additional steps need to be taken if acceptance of 

hemp food is to be realised to a greater degree. The large number of respondents who 

were unaware of hemp food’s availability or had no knowledge of where hemp food could 

be sourced has reduced the potential market considerably. Capturing additional potential 

consumers may require a re-evaluation of marketing strategies. This might include 

targeting a more widespread consumer market but also a reinvention of the products 

within the market. In keeping with Rogers’s (1976) model of diffusion of a novel product 

within a population, reinvention is a consumer-initiated phenomenon which can be 

stimulated when an innovative product is marketed in such a way that allows the end user 

to adopt or modify its use to suit their own needs, rather than accept mainstream use of 

the product. This involves, in the first instance, understanding how the existing product 

is perceived by the consumer and devising ways to alter that perception to encourage 

uptake of the reinvented product (the same product presented in a different way) in a 
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fashion that better accommodates consumer needs. This provides scope for future 

research into perceptions of hemp food. 

Despite lack of a difference between the hemp group and non-hemp group in their 

degree of concern expressed over testing positive at a roadside drug test, the high degree 

of uncertainty reported across all consumers in the study indicates a need for further 

exploration of the THC factor. The apparent indecision might suggest that the relationship 

between hemp food and THC has either only been considered by a few participants prior 

to undertaking the survey or has been considered by most with no conclusion reached on 

the potential implications of THC in hemp food. It would be concerning if assurances 

made by hemp food industry stakeholders that THC concentrations in hemp food are 

below detectable levels were not being taken at face value by consumers. 

 
Conclusion 

To date, novel foods have been largely treated as a broad category and empirical 

evidence has supported similarities in the attitudes of consumers toward their acceptance. 

There has, however, not been a novel food introduced in the Australian consumer market 

that exemplifies as broad a range of attributes as hemp food. From positive associations 

of health benefits and centuries old uses in medicine, textiles, and building, to negative 

associations pertaining to the illicit uses of hemp, hemp food presents as a unique novel 

food group. Hemp food’s prior illegal status in Australia may have a role in the indecision 

of consumers’ attitudes toward THC in hemp food. Associations such as this may 

contribute to a previously unidentified phenomenon where a positive or negative nett 

attitude toward hemp food will develop according to the association given the greatest 

degree of salience by that individual consumer. This phenomenon may behave similarly 

for other complex novel foods and is worthy of further investigation. 

Similarly, existing models of food choice and diffusion of new foods throughout 

a population may prove inadequate where novel foods have associations with highly 

salient negative factors, or where there is a complex interaction of positive and negative 

attributes to the food. As innovation in food production increases, there may be an urgent 

need for the development of predictive models which account for these complex aspects 

with greater precision than those currently accepted as adequate. 

It was expected that the current study would reveal differences between 

individuals who reported having consumed hemp and those who had not consumed hemp 

in what was thought to be an early stage of the product diffusion process, providing the 

Australian hemp food industry with an insight into early adopter attributes and 
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motivations. While there has been some valuable insight provided into what factors are 

important to food choice motivations for those who have adopted hemp food, there has 

also been a realisation that diffusion of hemp food may already have substantially 

occurred and may not reach greater levels of diffusion than current without a re-evaluation 

of how hemp foods are presented in the market and how to reach those within the 

population who remain ignorant of hemp food’s availability. This is an important finding 

for the Australian hemp food industry who may need to employ greater innovation in 

marketing strategies if they wish to increase the market share for hemp food, increasing 

marketing reach and adopting reinvention strategies which can lead to “a faster rate of 

adoption of an innovation and a greater degree of sustainability of an innovation” (Rogers, 

2003, p. 190). 

 
5.4.  Postscript 

Homogeneity of the sample across several domains indicated that substantial 

diffusion of the acceptance of hemp food may have occurred, indicating a missed 

opportunity to assess differences in attributes between innovator or early adopter groups, 

and the majority adopters. It has, however, provided insight into the degree of diffusion 

of hemp food throughout the population and indicated that more attention needs to be 

given by the hemp food industry to how hemp food is promoted. The suggestion of a 

reinvention for hemp food and its marketing strategies might be appropriate if it can be 

determined that current promotion of the products is not a true reflection of consumer 

needs, but of hemp food industry stakeholders’ expectations of their needs. The level of 

industry commitment to research and development has not been determined and lack of 

dedicated resources for consumer analysis by the fledgeling hemp food industry would 

contribute to inappropriate promotion strategies. 

The unexpected findings of higher levels of food neophobia (FN) reported by 

consumers who had consumed hemp food also caused an additional perusal of the 

previously examined literature and, despite assurances from the majority of the papers 

that the Food Neophobia Scale (FNS) remained the most appropriate measure of FN in 

its current 10-item form, the authors’ desire for meticulousness invited a more thorough 

evaluation of the FNS. An observation from the examined literature was that the FNS 

might need to be updated to reflect the current narrative of novel food acceptance (Ritchey 

et al., 2003). To ensure the accuracy of the evaluation of FN in the current sample, an 

evaluation of the factorial and construct validity of the FNS (Pliner & Hobden, 1992) was 

undertaken and forms the next chapter. 
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Chapter 6: Validity of the Food Neophobia Scale 
6.1. Introduction 

The validity of psychometric scales is an essential component of accurate 

assessment in research. Literature examined in the current research provided ample 

justification for the inclusion of the food neophobia scale (FNS; Pliner & Hobden, 1992) 

as the measure of food neophobia (FN) despite the scale having been developed more 

than 30 years ago. However, unexpected findings for FN in the evaluation of early 

adopters of hemp food presented in the previous chapter and an identified disparity in 

attitude towards the currency of the scale in a few studies has led to the perceived need 

for an evaluation of the factorial and construct validity of the scale. 

 
6.2. Background to the Assessment of Validity 

The concerns expressed over the currency of the FNS include a suggestion that 

the scale may need to be updated to reflect current research needs. After data collection 

had concluded for the current research, a new psychometric measure that addresses many 

of the critiqued shortfalls of the FNS was published. The instrument, the Motivation to 

Eat New Food (MENF) scale (Nezlek et al., 2021), offers an alternative measure for FN. 

Fortunately, the Big Five Inventory (BFI; John et al., 1991) had been utilised in the current 

study; the evaluation of the approach and avoidance factors of FN with neuroticism and 

extraversion in the development of the MENF provided a pseudo comparison to the 

validation of the construct validity of the FNS (Pliner & Hobden, 1992) in the current 

study. 

 
6.3. Manuscript assessing Validity of the FNS 

The publication is presented as a verbatim manuscript with minor formatting and 

style amendments to adhere to the conventions of the thesis. 

 
6.2.1. Abstract 

The Food Neophobia Scale has been reported to be a valid and reliable instrument 

over the nearly 30 years since its development, becoming the most highly used measure 

of food neophobia. However, concerns raised over the wording of items and the 

unidimensional nature of the scale has resulted in the evolution of several versions with 

varying items, item numbers and response sets. The current study attempted to validate 

the 10-item scale using factorial validation in a large Australian sample (n = 2242) but 
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found the instrument a reliable and valid measure of food neophobia in a 6-item 

unidimensional version previously identified in the literature. Theoretically supported 

correlations of the approach and avoidance facets of food neophobia with extraversion 

and neuroticism establish construct validity and a post-hoc evaluation of a new measure 

of the motivation to eat new foods is included in the evaluation. 

 
6.2.2. Publication 

 
Metcalf, D. A., Wiener, K. K. K., & Saliba, A. (2022). The food neophobia scale: 
Factorial and construct validity in the Australian population. Food Quality and 
Preference, 95. 
https://doi.org/10.1016/j.foodqual.2021.104359 

Published 14 August 2021 

The evolutionary development of humans has resulted in a modern organism 

whose anatomical and behavioural traits are markedly different to their ancestors 

(Armelagos, 2014). Anatomically, the modern human being has a larger brain, reduced 

small intestine and much longer large intestine than Palaeolithic humans, with the 

resulting need for dietary diversity contributing to what has been termed the “omnivores 

dilemma”. The omnivore’s dilemma is the biological mechanism of food appraisal that 

comprises the evolutionarily developed, innate approach and avoidance factors relative 

to the decision-making process in food choice behaviours. The approach factor is driven 

by the body’s biological need for nutrition, and the avoidance factor is driven by the 

evolutionarily developed fear of foods that might have been considered dangerous and 

provided a protective factor against ingesting poisonous foods. Today these biological 

drives are considered to have developed into stable traits that continue to influence food 

choice, defined as food neophilia and food neophobia, the approach and avoidance aspects 

respectively (Armelagos, 2014; Pliner & Hobden, 1992). The influence of these factors 

on acceptance of novel foods is central in new product research and development (Moons 

et al., 2018), and has implications for dietary behavioural change for improved health 

outcomes. Understanding food neophobia (FN) in the changing food environment places 

an increased emphasis on reliable and valid measurement tools. The importance of 

understanding FN is further amplified by findings that FN is negatively associated with 

factors that support the intake of a balanced and healthy diet, the enjoyment of food, and 

acceptance of foods where dietary change is necessary for improved health outcomes 

(Chawner et al., 2019; Chitra et al., 2016; Jaeger et al., 2017; Knaapila et al., 2011). 
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The importance of understanding consumers’ motivations to approach or avoid 

new foods has culminated in a vast collection of research on novel food acceptance, and 

several instruments designed as a measure of FN. The Food Neophobia Scale (FNS; Pliner 

& Hobden, 1992), however, is “currently the most widely used instrument to investigate 

food neophobia” (Damsbo-Svendsen et al., 2017, p. 365). It is also cited as being the only 

instrument to be developed using a behavioural test for validation (Guidetti et al., 2018; 

Pliner & Hobden, 1992), further enhancing its appeal in novel food research. While the 

instrument has been validated cross culturally (Ritchey et al., 2003) and used in an 

Australian context previously (Wilkinson et al., 2018), there have been suggestions that 

the instrument might no longer provide the best measure in its full 10-item form (Table 

6.1), particularly when used cross culturally (Ritchey et al., 2003). This has resulted in 

the use of a revised 6-item scale (Ritchey et al., 2003), which has been subsequently 

adopted by others (Orsi et al., 2019; Schlup & Brunner, 2018), then further altered as 

aspects of the already revised scale are selectively adapted for research. 

Ritchey et al. (2003) initially removed items 5 and 9 to provide an 8-item short 

version which was deemed suitable for cross-cultural comparison of samples from the 

United States and Finland. Ritchey et al. (2003) reported that the deleted two items did 

not load on the main factor and suggested the reason to be item wording that did not 

reflect generalised FN. Item 5 “ethnic food looks too weird to eat” was reported to refer 

to the way the food looks rather than measure a factor related to willingness to consume, 

and item 9 “I will eat almost anything” suggests absolutely any food is accepted which 

eliminates many consumers on specific diets, who have allergies, or other reasons to avoid 

certain foods. Damsbo-Svendsen et al. (2017) also suggest that some item wording, while 

it might have been appropriate nearly 30 years ago, does not reflect current societal trends 

nor contemporary word use; for example, referring to ethnic restaurants and dinner 

parties. Globalisation has led to increased exposure of people to foods from different 

cultures, removing the novelty from ethnic food or food from different cultures (Barrena 

et al., 2015; Tan et al., 2015). These suggestions have resulted in the removal of items 

from the original scale for many studies either before administration of the measurement 

(Gere et al., 2017; Orsi et al., 2019; Tuncdogan & Ar, 2018; Verbeke, 2015; Zabrocki, 

2017), or after factor analysis (Mancini, Sogari, et al., 2019; Schlup & Brunner, 2018; 

Schnettler et al., 2013; Sogari, Menozzi, et al., 2019). 

The FNS was developed using a reflective measurement model and Ritchey et al. 

(2003) commented on the model’s representation of an underlying unidimensional factor, 

or latent variable, onto which each of the items must at least partially load. Based on that 
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premise, it was expected that confirmatory factor analysis should reflect the 

unidimensional nature of the scale through a single underlying factor onto which each 

item loads. Subsequent analyses, however, resulted in the removal of items leaving a 

6-item model consisting of items 1, 3, 4, 6, 7, and 10 as a version of the scale that was 

deemed acceptable for use in cross-cultural analyses of samples from the United States, 

Finland, and Sweden. The 6-item scale was then adopted by others; for example, as a 

revised version of the original in Germany (Orsi et al., 2019), and replicated in studies 

where the original 10 items were disseminated with factor analysis reducing the scale to 

the same six items (Schlup & Brunner, 2018). However, others have employed modified 

versions of the 6-item scale (Gere et al., 2017; Verbeke, 2015) and the practice of 

removing items continues (Mancini, Sogari, et al., 2019; Schnettler et al., 2013; 

Tuncdogan & Ar, 2018; Zabrocki, 2017). Ritchey et al. (2003) were not the first to remove 

items. Bredahl (2001, p. 31) selected “a subjectively selected subset” of items from the 

FNS deemed appropriate for their research and was in turn emulated by Rodriguez- 

Entrena et al. (2016) who cited Bredahl’s study when employing a single item (I am 

constantly sampling new and different foods) as a measure of FN. Rodriguez-Entrena et 

al. (2016, p. 1551) referred to this statement as “a Bredahl statement about eating new 

and different foods” without reference to the original authors. Tuncdogan and Ar (2018) 

also used only the approach factor of the scale as a standalone measure of propensity to 

try new foods. These are just examples of the many variations that have evolved as the 

instrument continues to be utilised. It is clear that while the original 10-item scale remains 

the most widely accepted measurement of FN, there have been many variations to the 

scale, some theoretically or statistically justified and some not, supporting the Damsbo- 

Svendsen et al. (2017) notion that the scale might need re-evaluation. 

The task of re-evaluation was undertaken by Laureati et al. (2018) in a large 

sample of Italian consumers as part of the Italian Taste Project. Laureati et al. (2018) 

demonstrated the reliability of the 10-item scale (Cronbach’s alpha = .87) and found 

removing items with item-total correlation coefficients less than .5 did not improve 

reliability. Scores across several nationalities are provided in an appendix to their 

publication and Laureati et al. (2018, p. 122) suggest “the internal consistency of the FNS 

does not change substantially in relation to cultural aspects”. There has not been a 

previous evaluation of the FNS using a sample representative of the Australian population 

and, with 7.5 million of its 25 million population being born overseas (Australian Bureau 

of Statistics, n.d.), Australia’s multicultural population may provide an ideal sample to 

provide confirmation for this statement. The current study considered the critiques and 
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recommendations of previous authors (Damsbo-Svendsen et al., 2017; Ritchey et al., 

2003) in their evaluation of the 10-item scale and aimed to demonstrate through factorial 

analysis that the original scale shown in Table 6.1 remained a reliable and valid 

measurement instrument. 

However, factorial validity and a higher usage rate does not necessarily translate 

to greater suitability of the scale for novel food research. Authors of a recently developed 

instrument claim it to be a better measure of the motives of the approach and avoidance 

facets of FN than the FNS and addresses many of the abovementioned shortfalls of FNS 

use. This newly published scale, the Motivation to Eat New Foods (MENF; Nezlek et al., 

2021) appears comparable to the FNS in the number of items measuring each of the 

approach and avoidance facets, with the wording being identical for two of the avoidance 

items. The remaining items bear similarity to many in the FNS with changes in wording 

from the FNS to the MENF reflecting some of the previously discussed criticisms of the 

FNS. The wording of the MENF items provide a greater generalised representation of the 

approach and avoidance temperaments in the context of acceptance of novel foods and 

reflect in part the empirically supported associations that these temperaments have with 

personality (Elliot & Thrash, 2002). The MENF was not available at the time of the 

present study, and it is not possible to make a direct comparison of the MENF with the 

FNS in the current sample; however, an evaluation of the approach and avoidance facets 

of the FNS has been undertaken. Also, in a post-hoc evaluation the current study 

undertakes an evaluation of the convergent validity of the FNS with neuroticism and 

extraversion for the current sample. This approach is consistent with previous research 

and the relationship between approach and avoidance motivations with neuroticism and 

extraversion are theoretically supported. Extraversion has been empirically supported to 

load onto approach temperament, and neuroticism to load onto avoidance temperament 

(Elliot & Thrash, 2002). In an evaluation of the five-factor model of personality and FN, 

Nezlek and Forestell (2019) evaluated the approach and avoidance facets of FN as 

measured by the FNS as discrete entities and reported neuroticism to significantly 

correlate with the avoidance factor (r = .09, p < .05, and extraversion to significantly 

correlate positively with the approach factor (r = .11, p < .01) and negatively with the 

avoidance factor (r = −.12, p < .01). Despite this, subsequent regression analyses revealed 

that only extraversion made a small negative contribution to the avoidance factor of the 

FNS (β = −.105, t(713) = −2.810, p = .005). Similarly, Knaapila et al. (2011) reported 

significant correlations with FN as measured by the FNS and neuroticism and 

extraversion for both men and women did not make individual evaluations of the 
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approach and avoidance facets. Both neuroticism and extraversion have been 

demonstrated cross culturally to contribute to acceptance of novel foods (Lin et al., 2019); 

however, findings have not been consistent across cultures and novel food types. The 

empirically supported association of neuroticism and extraversion with FN, and previous 

findings of their associations with scores for the FNS provided the opportunity for a post- 

hoc evaluation of the study sample for correlations of the personality traits with the 

theorised approach and avoidance factors of the FNS scores. 

Instruments such as the FNS and the MENF present a quandary for the researcher 

when assessing the suitability of the measurement for their research purpose. Here we 

interpret FN as a net result of approach (reversed) and avoidance factors to determine the 

propensity of consumers to avoid a new food. How much of the result is attributable to 

each factor is not discerned in the net score so researchers must consider whether they 

wish to capture respondents’ overall intent or require a more precise measure of one or 

the other factors. It would appear from examination of previous literature that where the 

intent is being measured, factorial validity is assessed through principal component 

analysis and confirmation of the approach and avoidance factors. However, where a more 

specific account of FN is required either because of the analysis method, for example 

structural equation modelling (SEM) requires a single factor construct, or for theoretical 

reasons, CFA is the preferred option. Either process is acceptable for a standardised 

instrument and both methods were encountered in the papers referred to in this paper’s 

introduction, and removal of items to achieve unidimensionality using CFA was 

frequently reported. This research employed the full 10-item version of the FNS within a 

larger study on acceptance of a novel food in an Australian sample and the analyses 

performed in the latter stages of the research (not discussed here) required the measure of 

FN to be a unidimensional construct. This paper reports on the evaluation of the FNS as 

a measure of FN, and the iterative process of reducing the scale through CFA to a 

unidimensional construct of FN suitable for SEM analyses, as described in Blunch (2013). 

Validity of the FNS as a measure of FN is also assessed. 

 
The aims of the study, therefore are: 

• to examine the reliability and factorial validity of the full 10-item FNS in a large 

sample of Australian adults, and 

• to determine the best unidimensional model for the FNS for the current sample, 

and 

• to assess the convergent validity of the FNS with extraversion and neuroticism. 
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Table 6.1. 
Items of the Food Neophobia Scale (Pliner & Hobden, 1992) 

 

Item 

number Statement 
 

1* I am constantly sampling new and different foods 

2 I don’t trust new foods 

3 If I don’t know what a food is I won’t try it 

4* I like foods from different cultures 

5 Ethnic food looks too weird to eat 

6* At dinner parties, I will try new foods 

7 I am afraid to eat things I have never had before 

8 I am very particular about the foods I eat 

9* I will eat almost anything 

10* I like to try new ethnic restaurants 
 

* Reverse polarised items 
 
 

Method 
Ethics approval for the project was granted by Charles Sturt University Human 

Research Ethics Committee, approval number H18273, and supported by a Graham 

Centre for Agricultural Innovation member grant and Government Research Training 

Program scholarship. Data was collected as part of a large cross-sectional survey of 

Australian consumers’ acceptance of a novel food. 

Participants 

A nationally representative sample of 2354 participants completed the online 

questionnaire. A total of 2242 valid cases remained after the removal of 112 multivariate 

outliers who returned Mahalanobis distances greater than 29.59, the critical value for 10 

dependent variables. Participants were aged 18–74 (M = 42.72, SD = 14.51) years, 

comprising 945 (42.1%) males and 1297 (57.9%) females in a sample representative by 

state/territory. Education qualifications of participants are shown in Table 6.2. 

Remuneration for participation was online vouchers with a nominal value of 

approximately $4. 
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Table 6.2. 
Participant Statistics for Educational Attainment (n = 2242) 

 
Highest qualification completed n % 

Doctorate 48 2.1 

Honours/ Masters/post grad diploma 131 11.5 

Bachelor 281 24.7 

Trade, Cert IV, diploma 615 27.4 

Year 12 high school 563 25.1 

Did not complete high school 269 12.0 

 
Apparatus 

The online questionnaire asked respondents to provide general demographic 

information such as age, gender, education standard achieved, and state or territory of 

residence in addition to completing the FNS (Pliner & Hobden, 1992), the BFI, and other 

scales related to the novel food project which were not used in the analyses performed for 

this paper. 

The Food Neophobia Scale 

Pliner and Hobden’s (1992) FNS has historically provided a reliable and valid 

instrument for the measurement of FN in a short version, easy to administer scale. 

Behavioural tests to validate the scale using Canadian university students (n = 41, 35, & 

80) and time-series analyses provided support for the construct validity of the instrument, 

and its test-retest reliability. Internal consistency reliability of the final 10-item scale was 

reported to be high (Cronbach’s alpha = .88) and has remained consistently high in many 

subsequent studies. Items are scored on a 7-point Likert scale according to how much a 

respondent agrees with several statements reflecting aspects of FN: disagree strongly, 

disagree moderately, disagree slightly, neither disagree nor agree, agree slightly, agree 

moderately, and agree strongly. Five of the items are negatively worded for FN with items 

being reverse polarised before scores are summed. Potential total FN scores range from 

10 to 70, with higher scores indicating a higher degree of FN. Scale reliability for the FNS 

(Pliner & Hobden, 1992) in the current study was high (Cronbach’s alpha = .924) 

indicating high internal consistency reliability. 

Big Five Inventory-Extraversion and Neuroticism subscales. 

The BFI (John et al., 1991) is a 44-item instrument that measures the five major 

dimensions of personality (John & Srivastava, 1999). The current study employed the 

extraversion subscale which consisted of eight statements designed to detect individuals’ 

propensities to be sociable, forceful, energetic, adventurous, enthusiastic, and outgoing. 
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The items are scored from one to five according to how much the respondent agrees with 

a series of statements: disagree strongly, disagree a little, neither agree nor disagree, agree 

a little, and agree strongly. Item scores are summed to provide a total score between 8 and 

40, with higher scores indicating a higher level of extraversion. Scale reliability for the 

extraversion subscale (John & Srivastava, 1999) in the current study was .858. 

The neuroticism subscale consisted of eight items that measure individuals’ 

propensities to be tense, irritable, and facets of negative self-concepts. Scale reliability in 

the current study was .872. 

Data Analysis 

Data was received from the survey platform in a de-identified form and validation 

analyses were conducted in SPSS® version 27. Confirmatory factor analysis (CFA) was 

conducted in Amos version 27. Convergent validity for the FNS was assessed firstly 

through calculation of the average variance extracted for the items, with values greater 

than .5 indicative of acceptable convergent validity. Discriminant validity was assessed 

for each of the samples by comparing these variances to inter-factor correlations. Post- 

hoc analyses were conducted in SPSS® version 27. 

 
Results 
Confirmatory Factor Analysis 

Confirmatory factor analysis was performed in Amos® 27 to replicate the two- 

factor model indicative of the approach and avoidance factors of FN reported in the 

literature. Preliminary analyses were conducted to check for adherence to parametric 

assumptions of normality, and the suitability of the data for factor analysis was assessed. 

Inter-item correlations show all items were positively correlated with coefficients greater 

than .3, most values reported between .5 and .8 supporting the factorability of the data 

and are shown in Table 6.3. Normality statistics for the data are reported in Table 6.4. 

Skew and kurtosis were outside normative values; however, visual inspection of Q-Q 

plots indicated linearity. Inter-item correlations, Kaiser-Meyer-Olkin (KMO) and 

Bartlett’s test of sphericity were used to determine the suitability of the data for factor 

analysis and Kline’s (2016) recommendations for model fit were adopted for the CFA 

model. KMO for the 10 items reported to be above the accepted value for factor analysis 

(KMO = .904) and Bartlett’s test of sphericity was significant (χ2 = 20486.61, df = 45, 

p < .001). 
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Table 6.3. 
Inter-Item Correlations for the 10-item FNS (n = 2242) 

 
Item 1 2 3 4 5 6 7 8 9 10 

1 1.000 .476 .478 .613 .382 .633 .441 .221 .453 .635 

2  1.000 .960 .612 .775 .624 .810 .516 .414 .546 

3   1.000 .611 .771 .634 .814 .514 .429 .554 

4    1.000 .626 .773 .586 .357 .534 .778 

5     1.000 .565 .743 .440 .353 .547 

6      1.000 .629 .399 .597 .762 

7       1.000 .500 .440 .547 

8        1.000 .524 .348 

9         1.000 .566 

10          1.000 

 
Table 6.4. 
Normative Values for Skewness and Kurtosis for FNS items (n = 2242) 

 
FNS 
# 

item skewness   kurtosis  

  statistic S/E z-score statistic S/E z-score 
1  1.249 .052 24.02 .914 .103 8.87 
2  1.794 .052 34.50 1.765 .103 17.14 
3  1.814 .052 34.88 1.798 .103 17.46 
4  2.272 .052 43.69 5.282 .103 32.44 
5  1.651 .052 31.75 1.624 .103 15.77 
6  2.099 .052 40.37 4.240 .103 41.17 
7  1.506 .052 28.96 .921 .103 8.94 
8  .240 .052 4.62 −1.343 .103 −13.04 
9  1.047 .052 19.23 −.079 .103 −.766 
10  1.533 .052 29.48 1.654 .103 16.06 

 
Ten-Item, Two-Factor FNS 

All constructs demonstrated a strong significant loading on their relative factor 

with all values greater than .5 and the majority above .8 indicating good convergent 

validity (Figure 6.1). A strong correlation was reported between the two factors (r = .70) 

and average variance extracted (AVE) for each of the factors (factor 1 = .82; factor 

2 = .87) were each higher than the squared value between the two constructs indicating 

good discriminant validity. Model-fit indices were slightly less than would have indicated 

a satisfactory fit of the data: Normed Fit Index (NFI) = .947, Incremental Fit Index (IFI) 

= .948, Tucker Lewis Index (TLI) = .932, and Comparative Fit Index (CFI) 

= .948. Chi-square was significant but this was not unexpected due to the sensitivity of 
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this measure to large sample sizes. The Root Mean Square Error of Approximation 

(RMSEA) was higher than acceptable and did not indicate a good fit (.118, 90% 

CI = .112–.124). Although this measure has been reported to be inflated by skew and 

kurtosis outside of normative values as was the case for the current sample, sometimes 

leading to “over rejection of correct models” (Ryu, 2011, p. 1074) a further evaluation of 

the model was warranted. Examination of the modification indices revealed that co-

varying error terms for items 8 and 9 would improve the model fit. These items measure 

opposing aspects of general food choice, I will eat almost anything, and I am very 

particular about the foods I eat, with the covariation being theoretically supported. After 

co-variation, model-fit indices were reported above .95 (NFI = .967, IFI = .968, TLI = 

.956, & CFI = .968) and RMSEA improved but remained below an acceptable level (.094, 

CI = .088–.100). The data was not deemed to be a good fit within the model. The two-

factor model of the FNS as a representation of the approach and avoidance facets of FN 

was not statistically supported by the CFA findings for the current sample. 

Attempts to improve the fit of the data to the model did not return a satisfactory 

10-item, two-factor model. The best-fitting model that could be determined from 

examination of the modification indices resulted in covariation of error terms as depicted 

in Figure 6.1. The Chi-squared statistic remained significant, but the large sample size 

was deemed to contribute to this. Model-fit indices improved and were satisfactory for a 

good fit of the data (NFI = .981, IFI = .982, TLI = .972, and CFI = .982). However, 

RMSEA did not satisfactorily indicate a good fit of the data (.076, 90% CI = .069–.083). 

The 10-item, two-factor model was deemed an unsatisfactory fit to the data in the current 

sample. An additional analysis of the 10-factor model as a single factor model found the 

model-fit indices further reduced to well below that required for a satisfactory fit of the 

data to the model (NFI = .761, IFI = .763, TLI = .695, and CFI = .763, RMSEA = .260, 

90% CI = .251–.268). The potential for the 10 items to be represented in a single factor 

CFA model using the current data was not evaluated further. 
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Figure 6.1. 
Model of Best Fit for the 10-Item FNS 

 

 
 

Eight-Item, Two-Factor FNS 

Examination of the modification indices revealed items five and nine contributed 

to a poor fit of the data to the model and removing these two items from the model also 

removed the necessity to co-vary any of the error terms. The remaining model shown in 

Figure 6.2. was identical to that in Ritchey et al. (2003, p. 168). The Chi-square statistic 

remained significant, but the large sample size was again considered a potential cause. 

Good model-fit indices were reported; NFI = .983, IFI = .984, TLI = .977, CFI = .984. 

RMSEA remained marginally acceptable by some standards (.078, 90% CI = .070–.086) 

but remained outside recommendations of Kline (2016) who reports indices less than .06 

are necessary to indicate a good fit. The 8-item, two-factor model was considered a 

marginally acceptable fit to the data. Attempts to fit the eight items into a one-factor 

model were unsuccessful, with all model-fit indices and RMSEA indicating the model 

was not at all an acceptable fit to the data (NFI = 781, IFI = .782, TLI = .695, CFI = .782, 

RMSEA = .282, 90% CI = .275–.290). However, items three and seven were found to 

load on the second factor to a degree that would be likely to satisfy the criteria for 

representation of a single 6-item factor. Again, this was consistent with findings in 

Ritchey et al. (2003) and resulted in the further evaluation of the scale as a 6-item, single- 

factor model. It should be noted that internal reliability consistency remained high for the 

8-item scale (Cronbach’s alpha = .911). 
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Figure 6.2. 
The Model of Best Fit for the 8-Item FNS 

 

 
 

Six-Item, Single-Factor FNS 

Confirmatory factor analysis was performed to evaluate the 6-item, single-factor 

representation of the FNS fit for the data. However, covariation of the error terms for 

items three and seven representing the two remaining avoidance items, as well as the 

covariance of the error terms among the four items representing the approach factor was 

required to achieve the best fit. The final model with standardised values is shown in 

Figure 6.3. Chi-square statistic improved from previous versions of the model despite the 

large sample size to 8.060, df = 2, p = .018. This was consistent with recommendations 

for model fit in Kline (2016) where a value for χ2/df < 5 indicates a good fitting model. 

Model-fit indices were excellent (NFI = .999, IFI = .999, TLI = .995, CFI = .999, RMSEA 

= .037, 90% CI = .013–.065). Model-fit indices met all recommended thresholds for model 

fit (Blunch, 2013; Kline, 2016). This 6-item, single-factor model was deemed to be the 

best fit for the data. Internal consistency reliability remained high for the 6-item scale 

(Cronbach’s alpha = .905). Convergent and discriminate validity was also assessed 

through manual calculation of AVE and composite reliability in Excel®. Values for AVE 

greater than .5 are considered good indicators of discriminate validity and the AVE for 

the 6-item scale was .696. Composite reliability was excellent and was calculated at .93. 

The 6-item version of the FNS comprised of items 1, 3, 4, 6, 7, & 10 was deemed the best 

fit for the data in the current sample. 
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Figure 6.3. 
The Model of Best Fit for the 6-Item, Single-Factor Model of the FNS 

                  
 

Post-Hoc Correlations for Testing the Construct Validity 

Using the model deemed to be the best fit to the data, the 6-item unidimensional 

model, an evaluation of convergent validity of the FNS with Neuroticism and 

Extraversion was undertaken using Spearman’s Rho correlation coefficient to support 

construct validity of the scale as a valid measure of food neophobia. High skew and 

kurtosis for scale items and the individually assessed approach and avoidance factors 

indicated non-parametric analyses were appropriate. Values were recorded for the total 

6-item FNS, the approach factor as measured by items 1, 4, 6, & 10 of the FNS, and for 

the avoidance factor as measured by items 3 & 7 of the FNS. Values for Neuroticism and 

Extraversion were calculated by totalling the relevant sub-scale items from the BFI for 

each of the constructs. Analysis of the items representing the approach facet within the 

FNS was undertaken without reverse scoring for items 1, 4, 6, & 10 to provide a true 

reflection of the relationship of the construct with the personality traits. All correlations 

were significant p < .001 at the .01 two-tailed level and are presented in Table 6.5. 

 
Table 6.5. 
Correlations Coefficients for the 6-Item FNS with Neuroticism and Extraversion, and 
With the Individual Approach and Avoidance Facets Measured by the 6 Items 

 
Construct FNS total Neuroticism Extraversion Approach Avoidance 
FNS total 1 .136** −.245** −.944** .872** 
Neuroticism  1 −.370** −.107** .151** 
Extraversion   1 .271** −.155** 
Approach    1 −.663** 
Avoidance     1 

** p < .001 
 
Internal reliability consistency for the personality scales measured by the BFI sub- scales were Neuroticism 
(n = 8) Cronbach’s alpha = .872, Extraversion (n = 8) Cronbach’s alpha = .858. 
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Discussion 

This is the first study to explore the internal reliability and factorial validity of the 

10-item FNS in an Australian sample. We provide a timely validation of the most widely 

used instrument for measuring FN at a time when variants upon variations of the original 

scale are being employed, sometimes without theoretical or statistical validation for the 

change. This study has supported previous findings where it has been determined that a 

6-item unidimensional version of the scale might provide the best representation of the 

instrument. This result might also extrapolate to other countries that have been identified 

as having westernised multicultural elements with similarities to Australia; for example, 

Canada, the United States, New Zealand, Greenland, France, and the United Kingdom 

(Colombo, 2015). 

The FNS was developed with theoretical assumptions of FN occurring along a 

continuum with the approach and avoidance factors representing opposing facets within 

the omnivore’s dilemma. Psychometric instruments will often include positively and 

negatively worded statements to represent the opposing aspects of the assessed construct, 

with reverse scoring employed for the reverse polarised statements and this is the 

approach that has been taken in the development of the FNS. The first factor comprises 

the five statements measuring the avoidance facet, and the second factor comprises the 

five statements measuring the approach facet. An advantage of this approach is the 

opportunity to capture the influence of opposing facets of the construct for a broader view 

of the phenomenon under examination. A challenge with this approach is providing 

external validation for a multifaceted construct using a unidimensional measurement. 

Participants might score high or low on either or both facets but there is no discerning this 

in the summing of item scores approach that is used to determine participants’ levels of 

FN. Despite this the FNS has been well accepted in the nearly 30 years since its 

development as both a reliable and valid measure of FN (Damsbo-Svendsen et al., 2017). 

The current study found the items of the 10-item FNS loaded onto two factors consistent 

with the theoretical underpinnings of the approach and avoidance facets discussed in the 

literature. Overall, much of the data showed a good fit with each of the 5-item subsets 

deemed to be representative of either the approach or avoidance facets. There was an issue 

with RMSEA which provides an absolute fit index, reporting a mediocre to non- 

acceptable fit index for the 10-item, two-factor model. Further evaluation of the model 

was warranted and undertaken as a sequential process of modification and improvement 

until the final best-fitting model was achieved. The 6-item unidimensional model found 

to be the best fit was consistent with that of Ritchey et al. (2003) and therefore some 
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comparison between the two studies is appropriate. 

Ritchey et al. (2003) did not find support for a unidimensional 10-item scale but 

found the data from the 8-item version of the FNS to be a good fit for both a 

unidimensional and two-factor model using CFA. Likewise, the current study did not find 

that the 10-item scale represented a unidimensional construct. Also, the items in the 

Ritchey et al. (2003) 8-item scale were the same eight evaluated to determine an 8-item 

version in the current study but neither a one nor two-factor model reported satisfactory 

fit indices in the current study. In contrast, the 6-item unidimensional scale found to 

provide the best fit in the current study comprised the same 6 items that Ritchey et al. 

(2003) found most acceptable for cross-cultural evaluation. It would appear that the lack 

of currency or relevance of some of the wording cited as a reason for removal of some 

items by (Ritchey et al., 2003) and others (Damsbo-Svendsen et al., 2017) are likely to 

have applied in the current study, supporting the previous findings and adding weight to 

the suggestion that the instrument might benefit from a re-evaluation and potential adding 

of items to allow the dropping of irrelevant items as appropriate for discrete studies 

(Damsbo-Svendsen et al., 2017). 

Internal consistency reliability remained high in all versions of the scale evaluated 

in the current study. This is an indication that each of the items within the scale shares 

similarity in what they are measuring, or “the degree to which the items hang together” 

(Grimm & Yarnold, 2000, p. 11), but does not provide external or construct validity for 

the scale. While internal reliability is essential, it is not sufficient to support that a scale 

is an acceptable instrument for use. 

The examination of the value of the current findings might have ended here if it 

were not for the fortuitous timing of the publication of a new scale to measure the 

Motivation to Eat New Foods (MENF; Nezlek et al., 2021). One of the remarkable aspects 

of FNS findings has been the highly salient contribution that the items theorised to 

measure the approach factor (reverse scored) has consistently been found to make a 

greater contribution to the overall FN score than the avoidance factor, (Ritchey et al., 

2003) as an example. This phenomenon was reflected in the current study where the 

reverse-scored approach factor made a greater contribution to the overall FN construct 

than the items representing the theorised avoidance facet. Nezlek et al. (2021) also found 

that the items representing the approach factor accounted for the greatest variance 

(48.6%) in an evaluation of the two-factor, 10-item FNS. While direct comparisons 

cannot be made between the findings in the current study and those of Nezlek et al. (2021) 

and utilising the MENF would not have been possible given it was published some three 

years after data collection for the current study. A similar method of establishing 
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convergent validity by examining the relationship between the FNS and personality was 

performed in the current study. Theoretically established relationships between the 

approach and avoidance facets of FN indicate that extraversion is strongly correlated with 

approach temperament, and neuroticism is strongly correlated with avoidance 

temperament (Elliot & Thrash, 2002). Consistent with previous findings, the current study 

found extraversion significantly correlated with the approach facet of the FNS, and 

negatively correlated with both the avoidance facet and neuroticism. Neuroticism 

significantly correlated with the avoidance facet and negatively correlated with the 

approach facet. Additionally, extraversion was reported to negatively correlate with FN, 

and neuroticism to positively correlate with food neophobia. These findings were 

consistent with those previously reported (Knaapila et al., 2011; Nezlek & Forestell, 

2019) and supported the notion of the FNS measuring approach and avoidance 

motivations of FN. What cannot be determined from these findings is the degree to which 

the approach and avoidance facets relate to FN, or acceptance of novel foods, or to some 

other facet of acceptance or liking of food. Support for the FNS as a valid measure of FN 

is given therefore at a superficial level. That is, it cannot be ruled out that a related factor 

other than FN is contributing to the FNS scores. That the two factors account for only 

approximately half of the variation in the FNS score indicates that a third or more factors 

have an influence on scores. However, this study has provided support for the continued 

use of the FNS in studies of acceptance of novel foods, albeit with the disclaimer that the 

6-item version consisting of items 1, 3, 4, 6, 7, & 10 might be a better representation of a 

measure of food avoidance than the original 10-item instrument. It has also highlighted 

the publication of an additional scale which might in future prove its worth as an 

appropriate measure of novel food acceptance. 

 
Limitations and future research 

The FNS is likely to continue to have significant application within the novel food 

sector as innovative product development increases to provide sustainable and acceptable 

food products to meet the exponentially increasing global population. The globalisation 

of markets and the search for expanding opportunities for stakeholders would benefit 

from consistency across research pertaining to novel foods, including consistency in the 

application of measures for FN. However, the introduction of a new measurement that 

appears to focus on the strengths of the FNS and has made attempts at addressing 

previously highlighted shortfalls might provide a satisfactory alternate choice. The 

authors recommend that the practice of selecting an alternate number of response choices, 

or selectively excluding items without theoretical or statistical support when choosing to 
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use the FNS should be discouraged in preference for the use of the FNS in the 6-item form 

as described here and by Ritchey et al. (2003). An alternate approach is that which appears 

to have been adopted in several studies and involves the dissemination of the full 10-item 

scale with CFA performed on the data with the aim of producing a unidimensional scale 

as has been performed for the current study. Future research might include both the FNS 

and the MENF as measures of avoidance and approach respectively, including in their 

evaluations a comparison of the convergent validity of the two instruments. 

An additional recommendation for future research includes a revisit of the FN 

phenomenon. Researchers need to evaluate whether it is the approach or avoidance facet, 

or both, of new food acceptance that is of most benefit and look for measurements 

appropriate to the needs of their research. Additionally, it is nearly 30 years since the 

development of the FNS and, as has been suggested for some of the item terminologies 

in the scale, the behavioural studies employed at the time may not extrapolate to 

usefulness in the current novel food climate. Future research should assess the construct 

validity of scales measuring new food acceptance using gold-standard randomised 

controlled trials and foods appropriate to the contemporary food environment. 

Convergent and discriminate validity have been estimated using statistical 

processes, with limited evaluation of convergent validity of available personality data for 

the sample. However, a behavioural test, as discussed above, would provide greater 

support for the scale’s construct validity. To the authors’ knowledge, the FNS remains 

the only measure of FN to incorporate a behavioural test into the developmental process, 

but this was almost 30 years ago, and the food environment has changed markedly over 

that time. Some criticism of the wording of the items implied that ethnic food and dinner 

parties particularly were not in keeping with contemporary word use. Additionally, in 

1992 some of the foods used in the behavioural test as examples of novel food included 

goat’s cheese, octopus, and lychees. Current notions of novel food include insects, foods 

produced using 3D printers, and GM products, for example, and designing new trials 

using contemporary novel foods should confirm the scale’s construct validity. Recent 

research using the FNS has highlighted the negative impact that highly salient 

associations of novel foods with negatively perceived factors have on acceptance of those 

foods (Metcalf et al., 2021). It might be suggested that we can expect an increasing degree 

in the saliency of potentially negative factors as innovation in foods increases and this 

might render the Pliner and Hobden (1992) behavioural tests obsolete. Trials that more 

appropriately reflect the types of novel foods entering the markets today might be needed 

to support construct validity for the FNS. 



116 
 

 
Conclusion 

The FNS remains a reliable and valid measure of FN in its 6-item form. 

Consistency in the measurement of FN across studies using the 6-item scale would allow 

greater transparency for future reviews and meta-analyses of studies. However, the scale 

has been suggested to largely measure the approach facet of FN and researchers should 

be careful that measurement instruments are aligned to the needs of their studies. 

Contemporary instruments might offer alternate ways to measure the approach facet. 

While it is acknowledged that it may be desirable to consider the full 10-item 

version of the FNS and remove items for theoretical reasons, or after factor analysis in 

some studies, the practice of subjectively removing items or a single item and changing 

response choices should be avoided. It is anticipated that as innovation in food production 

increases, the number of studies requiring a measure for FN will increase and consistency 

in measurement may become more important than ever. Scale validity and reliability 

remain paramount and atheoretical amendments to the FNS should be avoided. 

Behavioural trials that validate the construct validity of instruments designed to measure 

motivations of food choice, both the approach and avoidance facets, may be needed to 

establish the current value of the FNS and other instruments. 

 
6.4. Postscript 

The validation process described in the publication highlights the approach and 

avoidance facets of FN as consisting of two opposing constructs rather than a trait 

occurring along a continuum as originally proposed (Pliner & Hobden, 1992). Viewing 

FN as being comprised of opposing facets lends itself to a greater degree of precision in 

measurement. It can be argued that the practice of measuring aspects of approach and 

avoidance, reverse scoring the approach items, and then combining scores for each 

subscale to reach a total FN score has the potential to introduce error in the data. 

     Participant scores could be similar where, for example, one participant scores high 

for the avoidance facet and another participant scores low on approach, yet the opposing 

facets represent different attributes. The more recently developed instrument is also 

representative of dichotomous constructs within a single value score, providing an 

updated version of the FNS rather than a discrete new scale. 

The FNS, however, remains a valid and reliable instrument for food avoidance 

despite the recommendation for upgrading the scale, the development of a new scale, and 

the rhetoric surrounding the utility of measuring the approach and avoidance facets as 
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discrete facets of novel food acceptance. The 6-item scale identified previously by 

Ritchey et al. (2003), and subsequently found to be the best representation of a 

unidimensional scale in the publication in this chapter, has been utilised in the analysis of 

the relationship between FN and intention to consume hemp food that appears in Chapter 

4 of this thesis. A recommendation for future research is the development of scales that 

discretely address either the approach or avoidance facets of novel food acceptance. 
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Chapter 7: Addressing the Hypotheses 
7.1. Introduction 

An evaluation of the drivers and barriers to hemp food consumption in the 

Australian population has been undertaken, both as an exemplar for understanding 

consumer acceptance of novel food in the Australian population, and to gain a better 

understanding of the acceptance of a novel food with a myriad of potentially highly salient 

associations. The research has highlighted the complexity of hemp food where the 

salience of associations made with other uses of cannabis appears to be dependent upon 

both the alternative cannabis use that a consumer associates to hemp food, and whether 

the consumer perceives this as positive or negative. The most salient associations are 

suggested to be with cannabidiol oil (CBD, often referred to as medicinal cannabis) and 

tetrahydrocannabinol (THC, often referred to as marijuana) with factors at the individual 

and societal level influencing the perception of each as positive or negative. This chapter 

provides an overview of the research findings and their implications for novel food 

research and the hemp food industry, and acts as a precursor to a discussion of the 

contributions made by the research presented in the final chapter. The utility of hemp 

food’s suitability as an exemplar for novel food is discussed in section 7.7. of the current 

chapter. 

 
7.2. The Research Questions Restated 

The scope of the research encompassed six broad research questions that aimed to 

provide the structure for evaluation of hemp foods as an exemplar for novel foods in the 

Australian population, and as a food product representative of the future of novel food 

development where an increase in innovation in ingredients and production methods is 

expected to increase the perceived novelty of the foods. The research questions have been 

satisfactorily addressed by the findings that form the basis for the final two chapters of 

the thesis. For ease of review, the research questions are restated here. 

1. What is the perception of hemp food by Australian consumers? 

2. What beliefs and attitudes do Australian consumers hold about hemp food? 

3. What are the key drivers and barriers to hemp food consumption for Australian 

consumers? 

4. Does Australian consumers’ acceptance of hemp food significantly differ from 

consumer acceptance of other novel foods? 
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5. What practical applications does the knowledge of the determinants of consumer 

acceptance of hemp foods have? 

6. What contributions has this research made? 
 
 

7.3. Summary of Findings for the Hypotheses 
Six hypotheses were defined from the research questions and the findings of the 

literature review, with an additional hypothesis added on completion of the first phase of 

the study. This section of the thesis provides a summary of the research findings as they 

apply to each hypothesis. 

 
7.3.1. H1: Consumer Intention to Consume Hemp Food Will Be Predicted by 

Behavioural, Normative, and Control Beliefs Under the Lens of a Theory of Planned 

Behaviour 

The Theory of Planned Behaviour (TPB) has been successfully utilised in the 

design of novel food research for several decades and, despite some criticisms discussed 

in the thesis, provided the most appropriate framework for the current study to evaluate 

consumers’ behavioural, normative, and control beliefs toward intention to consume 

hemp food. The hypothesis was only partly supported as perceived control did not predict 

intention, and only two of the 10 behavioural beliefs contributed, in small ways, when 

mediated by their association with a perception of hemp food having a relaxation or 

anxiolytic effect. Normative beliefs were the only construct to make a strong, positive 

contribution to consumer intention to consume hemp food. The importance of normative 

beliefs was reinforced through an analysis of the subjective norms derived from normative 

beliefs being hierarchically tested against intrinsic factors, such as personality and food 

choice values. Subjective norms remained the overriding driver for intention to consume 

hemp food. 

 
7.3.2. H2: Food Neophobia Will Be a Significant Predictor for Consumer Intention 

to Consume Hemp Food 

High levels of food neophobia (FN) is reported to be associated with low intention 

to consume novel foods. The literal meaning of FN is “fear of new foods” (Pliner & 

Hobden, 1992; Pliner & Salvy, 2006) so it is without surprise that FN should also predict 

the intention to consume hemp food. However, the findings were not as straightforward 

as expected. An evaluation of FN to assess attributes of early adopters for hemp food in 

the current study found that those who had already embraced hemp food reported higher 
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levels of FN than those who knew hemp food was available and where to source it but 

had chosen not to try it. While this part of the study represented only a portion of the 

participants; in other words, those who had been aware of the legalisation and availability 

of hemp food prior to their participation in the study (n = 748, 31.78%), the hypothesis 

was not supported for this sample. Nevertheless, a later examination of FN in the full 

sample (n = 2354) found that FN made a small inverse contribution (β = −.185, p < .001) 

to consumer intention to consume hemp food. Here the hypothesis was supported. 

The early adopter study offered two potential explanations for the anomaly in the 

findings for FN: the first was that an unknown factor was having a greater influence than 

FN on uptake of hemp food; the second was consistent with previous novel food research, 

which found that the social setting or social norms are important in uptake of novel foods 

when a consumer is uncertain whether to try them (Jensen & Lieberoth, 2019; Veeck, 

2010). In a later evaluation of FN in the full sample, the construct was found to behave 

as expected; however, the strength of the predictive relationship was much less than for 

subjective norms—a construct defined by social normative beliefs. While this does not in 

itself explain the higher uptake of hemp food by consumers who reported higher FN in 

the early adopter study, in conjunction with the findings for food choice factors it has 

provided a good explanation of the higher uptake being a result of consumers giving 

greater attention to evaluation of discrete factors important in food choice. This is 

explained in greater detail in the food choice discussion in section 7.3.6. 

 
7.3.3. H3: Trait Sensation Seeking Will Make a Positive Contribution to Consumer 

Intention to Consume Hemp Food 

Sensation seeking was found to make a significant direct contribution to consumer 

intention to consume hemp food (β = .182, p < .001) and the hypothesis was supported. 

Furthermore, FN made an inverse contribution to intention to consume hemp food (β 

= -.185, p < .001). Sensation seeking and FN are opposing facets in novel food acceptance 

and the findings in the current study support the notion that sensation seeking has behaved 

as expected for a novel food for the current sample. It also supports the utility of sensation 

seeking in the evaluation of drivers of novel food acceptance. 

 

7.3.4. H4: Trait Openness to Experience Will Make a Positive Contribution to 

Consumer Intention to Consume Hemp Food 

Openness to experience was found to make a significant direct contribution to 

consumer intention to consume hemp food (β = .142, p < .001) and the hypothesis was 
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supported. Openness to experience has been consistently supported in the literature as a 

driver of novel food acceptance either as distal predictors (Tuncdogan & Ar, 2018) or 

more directly as contributing to FN (Nezlek & Forestell, 2019). The findings in the current 

study support the notion that openness to experience contributes to the acceptance of hemp 

food, consistent with other novel food research. 

 
7.3.5. H5: Trait Extraversion Will Make a Positive Contribution to Consumer 

Intention to Consume Hemp Food 

Extraversion did not make a significant contribution to consumer intention to 

consume hemp food in the current study (β = −.031, p = .148) and the hypothesis was not 

supported. However, when extraversion was examined for its relationship with FN the 

results were as expected. Namely, there was a direct relationship with the approach facet 

of FN (r = .271, p < .001) and an inverse relationship with the avoidance facet (r = −.155, 

p < .001) and an overall net effect of a positive relationship with the FN construct 

(r = .136, p < .001). There is some dimensional sharing between extraversion and 

sensation seeking that relates to excitement seeking, sociability, and enthusiasm, also 

between extraversion and openness to experience that relates to energetic excitability; not 

all facets are shared between the three constructs, yet all are empirically reported to 

contribute to novel food acceptance. Sensation seeking and openness to experience have 

been found in the current study to contribute to hemp food acceptance, but extraversion 

has not. The implication here is that a facet of extraversion not captured in openness or 

sensation seeking does not behave in the same way for hemp food acceptance as for other 

novel foods. These constructs are multifaceted, and while it is the facets of openness to 

experience that have been found to be most related to sensation seeking (Aluja, Garcia, 

et al., 2003), the facets of extraversion that reflect excitement seeking and interpersonal 

warmth have been demonstrated to contribute to the experience seeking and disinhibition 

facets of sensation seeking. When we consider this in conjunction with the findings from 

the early adopter publication in Chapter 5 that early adopters of hemp food were higher 

in FN than late- or non-adopters, we can deduce that the facets of experience seeking and 

disinhibition do not play a role in the intention to consume hemp food. It also adds 

strength to the argument that a greater depth of consideration is given to consuming hemp 

food than might be given to other novel foods. 
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7.3.6. H6: Discrete Food Choice Factors as Measured by the Food Choice 

Questionnaire (FCQ) Will Influence Consumer Intention to Consume Hemp Food 

Discrete food choice factors were found to influence consumer intention to 

consume hemp food and the hypothesis was supported, although with some qualification 

of the findings. The examined literature revealed that each of the discrete food choice 

factors was significant in general food choice, but they varied in their associations having 

either a positive or negative influence depending on the discrete attributes of the food in 

question. As a result, an exploratory approach was adopted for the evaluation of the 

factors measured by the food choice questionnaire (FCQ; Steptoe et al., 1995). The facets 

of mood and ethical concern were the only two facets that made contributions to consumer 

intention to consume hemp food. However, an earlier evaluation of consumers who had 

already consumed hemp food revealed that health, mood, natural content, familiarity, and 

ethical concern were important in their food choice decisions, and these facets are also 

those promoted as attributes related to hemp food. This evaluation of early adopters of 

hemp food also found each of these facets was associated with higher levels of FN. It has 

already been discussed that another factor was purported to have a stronger influence on 

intention to consume hemp food than FN, and the evidence is mounting that this factor is 

also something other than personality or any of the factors captured by the FCQ. 

O'Hora et al. (2013) suggest that the highest stimulus available at a time of 

decision making will dominate the outcome. Barrena (2017) suggests that perceptions of 

novel foods vary in response to emotional arousal with a net effect from positive and 

negative emotional responses providing input to the acceptance of a novel food. It is also 

reported “that consumers whose emotions reveal a higher level of concern have a more 

complex purchase-decision structure, incorporating a larger number of abstract attributes, 

psychological consequences and terminal values” (Barrena, 2017, p. 186). While it may 

seem that this finding can only be loosely applied to the decision-making processes in 

hemp food acceptance, reported increase in complexity in decision-making for consumers 

who report higher levels of FN (Barrena, 2017) aligns with the findings of the early 

adopter study referred to in the previous paragraph, where consumers who reported 

having already consumed hemp food reported higher levels of both FN and the 

importance of health, mood, natural content, familiarity, and ethical concern. The decision 

to consume hemp food appears to involve a complex decision-making process that reflects 

the complexity of the associations that hemp food has with other cannabis uses and 

products. Factors considered important in food choice might take on a lower priority for 

consumers when it is associated with a highly salient negative factor. 
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7.3.7. H7: Consumer Perceptions of Psychoactive Properties in Hemp Food Will 

Negatively Influence Its Acceptance 

In Chapter 3 of the thesis, consumer perceptions of psychoactive properties in 

hemp food were found to make a direct contribution to the intention to consume the food 

(β = .123, p < .001). While this contribution is not in the expected direction, this factor 

has provided important insight into how perceptions of hemp food are influenced by other 

cannabis uses. It should be clarified that regulatory guidelines and mandated processes 

for compliance checking (Australian Government, 2018) restricts THC in hemp food to 

below limits that could induce a psychoactive effect even if consumed in large quantities 

(Hayley et al., 2018). Consumer perception of any psychoactive effect, on the other hand, 

is dependent on the perception of the attributes of hemp food. An additional dimension 

was added to the understanding of consumer perception when evaluating responses to a 

single questionnaire item investigating consumer belief that hemp would result in a 

positive roadside drug test. In the evaluation of early adopters one year after the 

introduction of hemp food to the Australian market, no difference was reported between 

consumers who had already consumed hemp and those who had not, t(684.723) = −1.799, 

p = .072. Despite this, the perception of testing positive to illicit substances predicted 

almost half of the positive variation in the construct attributed to the relaxation and 

anxiolytic effects of hemp food (β = .452) when the evaluation applied to the total study 

sample. Additionally, across the total sample, while the construct that represented a 

perception of relaxation or anxiolytic effects in hemp food had a net positive effect on 

intention to consume hemp food, the individual effect of each facet depended on the 

aspect of hemp that a consumer associated with either a relaxation or anxiolytic effect. 

The implication is that the perception of psychoactive properties in hemp food is made 

based on the association to other cannabis uses and it is the perceived association that 

carries the weight in the decision to consume and not that of perceived psychoactive 

properties. An association to medicinal cannabis infers an expectation of anxiolytic or 

relaxation effects that is viewed as a benefit to consuming hemp food. 

 
7.4. Methodology and Theoretical Framework 

A pragmatic framework has been adopted for the research, permitting the 

application of the methodology most appropriate for each phase to be applied. The result 

is a mixed methods study that dispenses with the limitations of discretely evaluating the 

findings from each phase. Under a pragmatic framework a meta-inference allows a greater 
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depth of understanding of the findings and has been especially important to the current 

research in reaching conclusions about the perceptions of psychoactive properties in hemp 

food. The meta-inference of the findings is summarised here. 

 
7.4.1. Meta-Inference of the Findings 

Many aspects of the research have provided finite answers to the hypotheses. An 

evaluation of personality traits has demonstrated that openness to experience, sensation 

seeking, and FN influence intention to consume hemp foods consistently with the 

influence they exert in the acceptance of other novel foods. But not all the evaluated 

constructs demonstrated consistency to acceptance of other novel foods. Also, ambiguity 

surrounding consumer perceptions of the attributes of hemp food and its associations to 

hemp oil, cannabidiol (CBD) oil, and tetrahydrocannabinol (THC) was clearly 

established. An investigation of psychosocial factors that contribute to intention to 

consume hemp food reveals that consumers place high importance on subjective norms 

in their decision to consume hemp food. While this was consistent with research of other 

novel foods, the strong reliance of subjective norms as a driver of hemp food acceptance 

to the exclusion of behavioural beliefs or perceptions warranted deeper evaluation. A 

traditional mixed method study would have ended there with the conclusions drawn at the 

conclusion of each phase being reported as the findings. However, the meta-inference that 

forms a component of a pragmatic approach called for a re-evaluation of the transcripts 

from the initial interviews and permitted a greater depth of evaluation of the data. Two 

topics were identified for focus: the perception of psychoactive qualities in hemp food 

and the source of subjective norms. 

Perceptions of a Psychoactive Property in Hemp Food 

The method for the evaluation involved finding instances in the transcripts where 

the Phase I interview participants referred to either relaxation, anxiety, medicinal 

cannabis, or the psychoactive properties of tetrahydrocannabinol (THC), and explore how 

the participant expressed their view of hemp food, analysing the dialogue for how the 

statement related to knowledge of hemp food, medicinal cannabis, or illicit cannabis. The 

statements extracted as integral to the meta-inference are listed verbatim. 

Participant B45 made assumptions of the attributes of hemp food based on its 

constitution: “I wouldn’t go protein powders and that, but if it was in oils or … if it’s just 

… if it’s just a food and it’s not there for any other reason …” and then when referring 

back to this statement, “Arrr … I would need to like … there’s cannabis for medicinal 
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purposes and stuff like that say, well I don’t need any medicinal purposes or anything.” 

From this it can be suggested that the participant perceived hemp in the form of an oil or 

powder to be for medicinal purposes. When asked how they viewed hemp food to be 

presented they responded with: “Well I’m assuming that it’ll be like a supplement, like 

it’d be put, added into foods somehow you know, I can’t imagine just sitting there chewing 

on a marijuana leaf or something like that [laughing]” 

Participant D21 implied perceived psychoactive properties in hemp food: “Oh, 

just everything has a time and place, like obviously same thing, like I always drink but 

then if I know there’s a certain time I can’t be under the influence of certain, um, 

substances, then it’s not right to drink or eat something that’ll affect your state then I 

wouldn’t do it.” When commenting on the roadside drug test, the participant offered: 

“Like people might say, say there’s a chance of there being a little in it but without 

actually knowing is this going to be enough to affect me at like … as you said at a roadside 

test or something, is it worth risking your licence and then tearing your job over it and 

things like that, without actually knowing. Um, it all comes back to the education side of 

it, the more you know, the more comfortable you can be with things. If you know that 

something is not going to impose a risk, well then you feel comfortable doing it, so …” 

Participant G48 stated that they would consider consuming hemp food if there 

were some relative benefits for them, when asked what sort of benefits they were referring 

to they responded: “Oh well, you know to help … um … with your general fitness or yeah 

um, to alleviate any kind of condition that might arise, diabetes or … any of those kind of 

things I suppose, like … it might be something I’d consider I suppose, yeah.” 

Participant L31 was vague about their perceptions of hemp oil: “Um I don’t know 

about the products, the main thing I’ve heard about is the oils, the… where they … people 

use them to cook … based around that and different oils can be used for different purposes 

whether its legal or illicit. Um … and um I know they use it in hand creams um body, 

what do you call it, body products and things like that, and um and oh well I was in Byron 

Bay there was a whole shop full of products, there was a flour um and some other powdery 

thing you can cook with.” When questioned on their thoughts on the properties of hemp 

food the response was: “I just know that through illicit … cannabis and there’s a few 

other things you can get from it.” 

Participant L70 was asked if they would consume hemp food and responded: “Oh 

um … my health is good at the moment but if it deteriorated, I’d look into that. Definitely. 
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If it was going to benefit me, yeah.” The participant subsequently confirmed that they felt 

they would have to be suffering from an ailment for which hemp was a treatment before 

they would consider consuming it. 

Participant M47 stated that they knew hemp oil existed but associated it with non- 

edible uses and when asked to elaborate on what they thought hemp oil was used for, 

responded: “Well I wasn’t sure, and I’m not sure that the hemp oil is the same thing as 

like the marijuana medicinal type oil, but yeah, I wasn’t sure exactly what you would use 

it for. Like whether you, you know, you put it in drinks, as an elixir, I sort of didn’t realise 

hemp oil was out and about. You know like I knew it existed but I didn’t realise it was 

legal or … yeah.” This participant suggested that drug testing at their workplace might 

cause issues and would need proof that hemp food would not be detrimental to their 

health. When questioned on what sort of proof was required, they responded: “Oh, you 

know it doesn’t have to be scientifically exact, that’s like back when cigarettes you know, 

like I’m a smoker, back when cigarettes were you know first brought out and you were on 

it for years and years and years. It probably wouldn’t affect me by the time they came up 

with whatever issues there might be with it anyway but it’s a natural substance so I can’t 

imagine it being all that harmful to your body really.” In summing up, they offered the 

opinion: “I honestly didn’t realise it was legal. So, I don’t understand what the big furore 

is with the legalisation of cannabis oil because the hemp oil would be a very similar sort 

of extract I would imagine.” 

Participant N73 was another who expressed the opinion that there needed to be a 

justification for consuming hemp. They stated: “Oh well, if there was some scientific 

evidence if I was in pain for arguments sake, which I’m not, you know but if I was and 

they said this will relieve your pain, then yeah why not? Even if they told me it would 

shorten my life by two years, at my age who cares but if you could live the rest of your 

life in reasonable comfort well you’d sacrifice a couple of years you know, and if it’s 

legally available … um well then you’re not getting into an illegal situation to purchase 

it so what if it was addictive as long as the government was supplying it and it was readily 

available at the supermarket or whatever it wouldn’t make any difference at my age.” 

When asked to elaborate on the comment about being addictive, their response was: “Well 

some kind of hemp products could possibly be addictive I’d imagine. Like, you know, I 

believe that marijuana is a bloody hemp product, and I believe in my mind that you can 

become addicted to marijuana, yes, same as you can become addicted to smoking, I 

suppose but you know.” This participant, however, indicated that any perception of the 
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psychoactive properties was unimportant in their decision: “No, look, if you took it that 

any food that had a trace of any drug in it, you wouldn’t eat it, you’d starve to death. If 

you take any food you like and if you analyse it down far enough, you’ll find there’s a 

trace of something in it that if you had heaps of it, it’d be bad for you. So, if you then 

designated any of those foods with any of those traces in it were banned, you’d die. So 

no, I’ve got no qualms about that … if I had qualms about that I’d never drink a beer.” 

Participant S55 also indicated that hemp food needed to offer a specific benefit, 

for example: “So if I was having problems that hemp as a food would cure me, or even 

not cure me would be good for me, that’s when I would use it, that’s where I would find 

a way to use it in my cooking.” This statement was made despite an acknowledgement of 

having Googled hemp food prior to the interview and understanding that hemp was 

distinct from marijuana: “No I don’t see … because … because [laugh] I read up in it, 

it’s a different plant to cannabis, or marijuana. I always thought it was a by-part … a by- 

product of the marijuana plant … but it’s not, it’s a whole different … it’s a whole 

different plant. I thought it was the stalks and … don’t ask where I got that from, but I 

thought it was, you know, the leftovers, but it’s a totally different plant.” 

Participant S18 indicated a perception of hemp food having a relaxation effect and 

stated: “Not really any concerns really … um … I know with hemp oil that’s really good 

as well … and it’s been proven to do great … to do good things … and kinda makes you 

feel more relaxed and at ease and… yeah, yeah, I don’t think there’s anything really bad 

with it. It’s more natural anyway.” When asked to elaborate on the view of hemp food, 

their response was: “It can be for medical use and obviously for other purposes like 

personal … reasons um, but I know it’s actually really good for you when in foods … not 

to really do anything really physically … um mentally … but it’s known to be really good 

for you and … you know.” Further clarification was sought on their opinion of the 

purposes for hemp food, to which the response was: “Well I’ve been … I’ve seen that it’s 

been used for people with disabilities … um … even with people, people with seizures as 

well. It kinda calms them down and um … doesn’t make them as active kinda thing, kinda 

settles them down and calms them down a bit so they can deal with their illnesses. Um, 

yeah if it’s used in medical purposes, yeah.” 

Participant S54 was asked if they would order a hemp burger, for example, if they 

saw it on a menu and replied: “No, I’d think I was in Amsterdam” When asked if this 

meant they had related the hemp burger to marijuana they responded: “Straight away. To 
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me, because I see it as … until I read about it this morning, I would’ve thought it was a 

marijuana burger, like a hash cookie.” 

Not all the participants associated hemp food with psychoactive properties, 

participant R35 declared: “Well I know that hemp and THC are two completely different 

things so I’m aware that THC will not be in hemp foods. They’re not going to make you 

high (laughs) you’re not going to (still laughing) um I’m very aware of the difference and 

um yeah, but no, I don’t have any, like I said, I don’t have any negative opinions one way 

or the other.” 

Participant R31 had a similar opinion, declaring: “I don’t believe … I don’t 

believe there’s any of those properties in hemp. Well for … well I wouldn’t say that my 

knowledge is very extent [sic] into the hemp oil but … from what I understand hemp 

contains a lot of … um … the good properties and none of the THC properties, or … so 

that I’m aware of anyway.” 

A re-evaluation of the transcripts has confirmed that many consumers are likely 

to confuse hemp oil and cannabidiol (CBD) oil, more commonly termed medicinal 

cannabis. While there is also likely to be a degree of association of hemp food with 

marijuana, or more specifically the tetrahydrocannabinol (THC) component of cannabis, 

the association to CBD oil presents as the more likely confounding factor. This is not a 

quantitative evaluation, and it is not to be suggested that because there are more references 

to the perceived medicinal value of hemp food that the association is stronger. The 

inference is made as a combined evaluation from the quantitative findings alongside the 

strength of the arguments made for the association in the interviews. There was a 

misperception identified earlier in the study that hemp food contained sufficient 

psychoactive properties to induce a psychotropic effect, despite valid research and 

assurances from regulatory bodies to the contrary. The meta-inference process has 

identified a potential second misperception of the attributes of hemp oil being like those 

of medicinal cannabis. A prominent phytocannabinoid in medicinal cannabis is CBD, 

often with low or negligible levels of THC. However, the meta-inference has revealed 

that consumer perceptions include an association between THC, or more generally any 

psychoactive property, and medicinal cannabis. In summary, a meta-inference from the 

interviews suggests that consumers infer psychoactive properties to hemp food, and that 

there is a disparity in consumer perceptions of the attributes of hemp food. Some 

consumers attribute hemp food, and especially hemp oil, as possessing the same qualities 

as medicinal cannabis oil. While it has been suggested that consumer education of the 
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attributes of hemp food or a disassociation from other cannabis uses are strategies that 

might increase uptake of hemp food products, there is an implication that this might also 

have a negative effect for some consumers. Individuals who indicated they consume hemp 

food, or intend to in the future, based on an expectation of benefits like those offered for 

medicinal cannabis might be less accepting of hemp food products once they are educated 

on the true attributes of the food. Accurate representation of products is required under 

Australian law and strategies to reduce misperception of hemp food have been applied; 

for example, the advertising restrictions to not include hemp leaf pictures or infer any 

psychotropic effect from the foods. Consumer education to correct any misperception of 

similarities between hemp food and medicinal cannabis is ethically required, and 

marketing strategies should consider this important differentiation between medicinal 

cannabis and hemp food. 

 
Normative Beliefs—Subjective Norms 

The same approach to that described above was adopted to provide a meta- 

inference for further investigation of the normative beliefs that formed the subjective 

norms evaluated under the TPB framework. The statements extracted as integral to the 

meta-inference are listed verbatim. Each of the extracted statements are excerpts from the 

participants’ transcripts relating to the factors that entice them to try a new food, who they 

trust to provide reliable information about the food they eat, or the social aspects attributed 

to influencing food consumption 

Participant B45 indicated that word-of-mouth was a trusted source of information: 

“Um, probably word of mouth … and … I don’t know I think I also maybe, if I see there’s 

a lot of advertising or something for it, if I see there’s a big push for it … it probably 

sucks me in a bit.” Later in the interview when asked to clarify who the trusted sources 

were for word-of-mouth recommendations, the response was: “Oh just like family, 

friends, maybe work colleagues, yeah. Like the girl I work with we often discuss, like, she 

likes to cook and that on a weekend and that, so we’ll talk about what we’ve made and so 

forth like that, yeah.” 

Participant K29 suggested media had an influence on their perception of hemp 

food: “… um but if it’s something I’ve heard things about, if I’ve heard you know whether 

it be something in the news about it or on TV or through friends and things like that, I’m 

always curious to try it.” 



130 
 

Participant G48 inferred an importance to the social aspect of food and the 

environment in which it is consumed, stating: “So I’m a little bit of a foodie, I enjoy 

cooking a lot, and I enjoy experimenting and that, and that sort of thing, and yeah. I’m 

not … ar … I enjoy new things, I’d go you know, I went to Vietnam recently and tried 

everything and thoroughly enjoyed it, so … yeah … um … and I’ll do the same at home. 

I’ll say … we’ll try different cuisines and experiment with different things and … cook 

foods in different ways, try things in different ways … so, yeah … so I’m not too strict in 

how I prepare foods, not an actual strict diet I stick to, it’s pretty diverse.” 

Participant N73 chose traditional news media as valued sources of information: 

“Trust in information about food is a very dodgy thing, I think. Most of the information 

you get about food commercially is very dodgy as far as I’m concerned. They disguise 

contents by using numbers, it has dye number 203, nobody knows what that is unless you 

buy a dirty big book and look up every dye. It has preservative 104, nobody knows what 

that is so these food labelling things are just complete garbage. They should have what it 

is, so you know what it is, on the label it should be legislated and it’s not at the moment, 

so I really don’t rely on the label on your food, for arguments sake. Um … I try to read 

how much sugar it’s got and something like that. I’m an anti-sugar person, I don’t have 

sugar on anything. Um … most of the stuff, probably, I rely on … the ABC I suppose if 

they have a program on it, I trust the ABC, I think it’s a terrific thing to have. The Age 

newspaper, I read articles in the Age newspaper, I don’t read the Herald and that sort of 

thing because that’s full of garbage and other than that I suppose programs like … on the 

ABC and other stations about the dramas of sug [sic] … the dramas of sugar and that 

sort of thing, I’ve seen a program … um … but that’s probably about it. I’m not … I don’t 

have scientific journals or anything else so…” 

Participant R66 indicated that food choice was a joint opinion between spouses: 

“Um … my ex-husband. He was you know let’s go vegetarian. So, our children were 

brought up vegetarian …um … and when we separated, I thought … oh … I don’t think 

I’ll do this anymore, so yeah. The girls, two of them um … like their meat. The other one 

is still a little bit unsure.” 

Participant R35 stated their peers to be an influence on their likelihood to try a 

new food: “Um, I tend to go by word-of-mouth for a lot of things so if someone 

recommended it to me and said you know I’ve used this and this is what it’s done for me 

and it’s really good, um, I’d probably be more inclined to try it as opposed to just 
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randomly walking by it in the supermarket and saying, oh I’m going to pick this up off the 

shelf just off a whim.” 

Participant R31 found that peer influence also exerted a negative influence: “or 

… um and I can see a lot of other people steering away from it but …” 
 

Participant S18 indicated their brother had helped them form an opinion of hemp 

food: “Um … not a lot, I mean my brother kinds tells me a bit but it’s not … pretty … 

vague, so not a lot, really.” and “Yeah, yeah, he doesn’t really tell me the information, he 

just tells me that it’s like … it’d be good kinda thing … that it’s good kind thing, I don’t 

know.” 

The re-evaluation of the transcripts has supported the importance of subjective 

norms in consumers’ food choice decisions. The value placed on the opinions of family, 

peers, and colleagues is apparent in the dialogue. The social setting that food is consumed 

in has also been revealed to have a role in the perception of acceptability of a food. This 

was highlighted by revelations of the importance of travelling in experiencing food from 

other cultures. It was also noted from the dialogue that there were mixed attitudes toward 

hemp food and the aspects of cannabis that were viewed as being associated with hemp. 

The disparity was not only evident across transcripts, but also within individual transcripts 

through contradictory statements about consuming hemp food, or the importance the 

association to other aspects of cannabis had on the consumer’s attitude. Rather than 

provide any additional information, this phase of the meta-inference provided confirmation 

for the findings made under the TPB. To summarise, the meta-inference confirms the 

notion that when consumers are unsure about new food they will draw on subjective 

beliefs about the food to provide normative beliefs to guide their decisions. 

 
Researcher Reflexivity 

Researcher bias was minimised throughout the investigation of hemp food by 

employing several strategies that ensured transparency and encouraged continual 

researcher evaluation of their position. The first strategy was an audit trail of the 

procedures and accurate record keeping that facilitated the re-evaluation of conclusions 

drawn in previous phases of the study. The second strategy involved regular discussions 

with supervisors and peers of the findings and the conclusions drawn from them with 

attention given to any disparate views that arose during these discussions. The third is a 

conscious reflection the author’s own perceptions of hemp foods and how they aligned 

with the perceptions declared by consumers. This was especially necessary when 
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discerning the perceived association between hemp food and medicinal cannabis. Despite 

hemp food being a recently legalised entity in the Australian marketplace, the author was 

aware at the time that hemp food was distinct from medicinal cannabis. Preliminary 

enquiries also confirmed that hemp food is derived from a different plant part, the seed of 

the Cannabis sativa plant, than that used for illicit purposes. Without the reflexive 

process, it could have been suggested that consumers were drawn to hemp food for the 

THC content. While there might be a niche market for whom this might be true, it is less 

likely to be identified as a driving factor in a sample that is representative of the Australian 

population. When considering that consumers may not be privy to the same level of 

knowledge of the attributes of hemp food, medicinal cannabis, and illicit cannabis, 

including the differences between cannabinoids contained in each, it becomes clearer that 

a perceived similarity in attributes between hemp food and medicinal cannabis is a driver 

of intention to consume hemp food. 

7.4.2. The Theory of Planned Behaviour 

The Theory of Planned Behaviour (TPB; Ajzen, 2007; Ajzen & Fishbein, 1977) 

has been demonstrated to be an effective theoretical framework in the evaluation of the 

intention to consume hemp food in the current study. After it was revealed in the 

examined literature that factors contributing to a decision to try a new food are a net result 

of positive and negative aspects, and that some factors carry a greater weight in the 

decision-making process, it was determined that behavioural beliefs and the attitude 

formed as a result should be separated into distinct positive and negative constructs. This 

decision was supported by novel food research where salient negative factors had been 

evaluated separately due to an expected stronger influence for these items. The more usual 

approach is to develop items as positive or negative, with one aspect reverse scored for a 

net effect for attitude. In this approach the resulting construct is a net attitudinal positive 

or negative construct that is evaluated for its association with intention. Had this approach 

been adopted for the current study there would not have been the clearly defined findings 

for which aspect of behavioural beliefs was contributing to intention. It is recommended 

that this approach be adopted in future evaluations of novel foods where TPB is employed. 

 
7.4.3. Rogers’s Theory of Product Adoption and Diffusion 

Diffusion theory (Rogers, 1976; Rogers, 2003) was adopted for the phase of the 

study where the actual consumption of hemp food was evaluated. It had been envisaged 

that collection of data pertaining to consumption patterns would permit an assessment of 
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the intention-behaviour relationship under the overriding TPB. Unfortunately, only a 

small percentage of the sample had consumed any hemp food products (17.5%). To 

investigate the attributes of the participants who were suggested to be the early adopters, 

a theory that sought to explain diffusion of a product throughout a population was 

required. The theory of product adoption and diffusion by Rogers (1976) with subsequent 

amendments (Rogers, 2003) was introduced as an additional theoretical framework after 

data collection was complete and the need for a theory that could better evaluate the 

trajectory of existing hemp food consumption was warranted. The theory was deemed to 

be the most appropriate for two main reasons. First, the theory could provide an evaluation 

of attributes of early adopters as well as the means to delineate if diffusion had progressed 

substantially further than expected. Second, this phase of the research was not identified 

as necessary until after data collection, when it was revealed that there had been such a low 

initial uptake of hemp food and alignment with the information supplied in the existing 

dataset was needed. Rogers’s theory met the brief on both counts. 

 
7.5. Limitations of the Research 

A limitation of the study might extend to the external validity of the findings to 

countries where hemp food has not been classified as illegal in the recent past. Countries 

where hemp food has not been illegal, and other cannabis uses have been either 

decriminalised or legalised, might provide a markedly different test environment. 

However, the findings are not limited to Australia where the saliency of an associated 

factor has a strong influence on acceptance of the novel food of association. Here it has 

been found to be an association to CBD oil that has been a salient factor in intention to 

consume hemp food in a similar manner as previous research has found that disgust is 

highly salient for westerners when deciding to consume insects, for example. 

The sample was secured via a market research company where participants are 

paid a nominal fee for their participation. This provides an assurance that sample 

characteristics are those requested, and in the current study this extended to a sample 

representative of the Australian population for age, gender, and state or territory of 

residence. Any characteristics present in the current sample that relate to a propensity to 

participate in surveys and might have an influence on intention to consume hemp food 

could not be controlled for, although the author could not locate any research that 

indicated any likelihood for such an effect. 
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7.6. Future Research 
The dataset is representative of the Australian population and encompasses a 

broad range of psychometric data representative of FN, food choice, personality, and 

psychosocial attitudes relating to novel food. There is scope for future use of the data 

beyond the analyses and publications included in the thesis. The rich dataset provides an 

opportunity to evaluate personality in the Australian population, or general food choice 

not related to novel food research, for example. Each of these would remain within the 

conditions of the ethical approval. 

The low reported uptake of hemp food was expected to represent an early stage in 

diffusion of the novel food throughout the population. It was suggested from an evaluation 

of the early adopters, however, that the process of diffusion of hemp food throughout the 

Australian population has been found to have proceeded further than expected with the 

low uptake potentially representative of a generalised low acceptance of hemp food. The 

evaluation of early adopters excluded all participants who had not heard of hemp food or 

did not know where hemp food could be purchased, and at the time of thesis writing, hemp 

food had been legalised in Australia for more than three years. At this point it would be 

expected that the products have had greater consumer exposure, and many more would 

now be aware of a place that hemp food could be sourced. Disseminating the section of 

the questionnaire that applied to uptake of hemp food and comparing the data to the initial 

dataset could potentially provide vital information about its degree of market saturation 

since the initial questionnaire. Longitudinal research of the trajectory of hemp food 

acceptance in the Australian population might benefit from the data for the current study, 

offering a baseline to which future findings can be compared. 

While it is beyond the scope of the current research to understand the intricacies 

of varietal research, a suggestion made at one point in the study was that the development 

of a strain of Cannabis sativa that is guaranteed to be free from the psychoactive 

constituent THC might provide a path to acceptance of hemp food. Whether this is a 

viable option is a matter for researchers with specialisations in agriculture varietal 

development, and additional evaluation of the true impact of the association would also 

need further investigation. Since the statement was made, additional evaluation of the 

association has found that misinformation about the attributes of THC, CBD, and hemp 

oil may play a greater role in the acceptance process. A solution may be a reinvention of 
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hemp foods akin to that of rapeseed, where the now popular oilseed was renamed and 

promoted as canola; researchers might investigate an appropriately discrete status and 

terminology. The meta-inference of all data from the research has suggested that the 

misinterpreted relationship might be largely attributed to the perceived similarity of hemp 

seed oil and medicinal cannabis oil (CBD). The reinvention might only need apply to 

hemp oil. 

A novel approach has been undertaken in the application of the TPB. The 

approach has been supported by earlier findings that positive and negative attitudes 

toward novel food behavioural beliefs do not always display equal saliency. The approach 

taken in the current study of treating positive and negative attitudes as discrete entities 

and measuring each for their discrete contribution has permitted a greater depth of 

evaluation than would have been achieved by the traditional approach. It is suggested that 

the traditional approach of treating attitude as a single entity represented by a net score of 

positive and negative aspects does not provide accurate representation, particularly where 

there is a single highly salient belief involved. Future research that utilises the TPB might 

adopt the same approach, and research that evaluates the utility of this approach is 

recommended. Behavioural studies and experimental trials to evaluate the validity of this 

approach for the intention-behaviour relationship would be especially beneficial. 

A suggestion of inequalities in the contribution that highly salient associations 

have on acceptance of a novel food has implications for future research. Research on 

novel food may have progressed to a point where the current focus on barriers to novel 

food acceptance, demonstrated through a heavy dependence on FN evaluations in the 

examined literature, should turn attention to the drivers of acceptance. In the current study 

it has been revealed that the saliency of hemp food’s association to medicinal cannabis, 

despite being an unjustified association, impacted acceptance of the food. The many 

disparate associations to other cannabis uses have resulted in a reliance on subjective 

norms for decision guidance. A focus on these two factors, subjective norms and the 

degree of acceptance of any highly innovative association, might provide a simplified 

approach to research into the drivers of novel food acceptance. 

 
7.7. Hemp Food: A Unique Product or Exemplar 

Hemp food has been demonstrated as a unique product, set aside from other novel 

foods through a complex structure of relationships with other aspects of cannabis, 

including a previously illegal status in Australia. It is doubtful there has been a previous 

novel food that can make these claims. Moreover, continued innovation in food 
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development to accommodate projected unsustainability of traditional food production 

practices due to increased global populations and environmental change will result in 

increasingly innovative products and production processes. As innovation increases, 

increased product and production method distinctiveness is likely to provide new 

challenges where associations to non-traditional food products and methods provides 

salient associations like those described for hemp food. On the surface, it might seem that 

hemp food has not been the best choice of an exemplar of novel food in the Australian 

population. However, many of the intrinsic qualities that influence novel food acceptance 

have behaved in a similar manner for hemp food acceptance as they do for other novel 

foods, and have proven valuable in determining, for example, the initial trajectory of 

hemp food. The evaluation of consumer associations to other cannabis uses and the unique 

status of hemp food has permitted an evaluation of a novel food that is more representative 

of the degree of product innovation or distinctiveness than we can expect in the future. 

Where there have been differences identified in the way that factors contributing to 

acceptance of other novel foods have not behaved similarly for hemp food, such as 

perceived control and trait extraversion, it has permitted an insight into the effect that 

increasing innovation might have on novel food acceptance in the future. In this context, 

hemp food has proven to be both a unique food product in the Australian marketplace, as 

well as an appropriate exemplar for novel foods in the current innovative food climate. 
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Chapter 8: Contributions of the Research 
8.1. Introduction 

Chapters 1 through 6 have provided a comprehensive discussion of the research 

process including three peer-reviewed articles representing the major research findings. 

Chapter 7 has summarised the most important implications from the findings in a logical 

summary of each hypothesis and the overall structure of the research, culminating with a 

justification for the appropriateness of hemp food as an exemplar for the research. This 

final chapter discusses the implications in a structured account of the contributions that 

the research has made, organised by the entity that stands to benefit from each relative 

aspect of the research. 

 
8.2. Novel Food Research 

Research on the drivers and barriers to acceptance and consumption of novel foods 

is expected to increase as innovation in food production increases to meet increased global 

food needs in an environment where current practices are not expected to be sustainable 

in the long term. Increased innovation is expected to correlate with increased saliency of 

aspects of the new foods. A major contribution from this study is the highlighted impact 

that a highly salient aspect of a novel food can have on its acceptance. This research has 

provided a comprehensive account of many drivers and barriers to hemp food acceptance 

and identified an association of hemp food to CBD oil as a highly salient factor impacting 

its acceptance. The confounding influence of this factor on acceptance of hemp food 

indicates that traditional approaches of novel food acceptance, in which acceptance is 

determined via a net assessment between theorised positive and negative aspects, may no 

longer be appropriate. Where a highly salient aspect, either positive or negative, is 

identified as being associated with a new food, there is evidence from the current study 

that this aspect should be assessed individually. It is suggested that the salient aspect 

might be the greatest individual contributor to acceptance, and the aspect to be targeted 

for marketing campaigns, or for amendment where negative saliency may be difficult to 

overcome. 

An additional contribution to novel food research has been the factorial and 

construct validation of the Food Neophobia Scale (FNS; Pliner & Hobden, 1992) 

presented in the manuscript in Chapter 6. It has been suggested that it may be time to 

update the scale to better represent the current research environment. The introduction of 

a new scale for measuring novel food acceptance, the Motivation to Eat New Foods 



138 
 

(MENF; Nezlek et al., 2021), which addresses many of the criticisms of the FNS was 

published after data collection. A superficial comparison of the two measurements was 

made to the degree permitted in a post-hoc comparison with limited constructs for 

analysis, suggesting that the FNS remains a valid and reliable measurement of food 

neophobia, and supports a previously defined 6-item version (Ritchey et al., 2003) of the 

FNS when the use of a unidimensional scale is warranted. 

 
8.3. Theory of Planned Behaviour 

A major contribution to the Theory of Planned Behaviour is the novel approach 

to attitude that has been undertaken in the current research. It is suggested that 

successfully evaluating behavioural beliefs in this manner may not be limited to novel 

food research but could be extrapolated to other uses of the theory. This researcher 

believes the new approach might address previous criticisms of the suitability of the 

theory in novel food research and provide greater utility for its use in analyses where high 

correlations between items within a construct is a prerequisite; for example, in structural 

equation modelling analyses. The author intends to pursue this avenue of enquiry for TPB 

and continue to assess the utility of the approach used in the current study for its value 

across other disciplines. 

 
8.4. The Australian Hemp Food Industry 

The low uptake of hemp food at a time point approximately one year after the 

introduction of hemp food was reported at the 2nd Australian Industrial Hemp Conference 

in Freemantle, Western Australia, in February 2020. At that time, there was no concern 

expressed over the low uptake as it was still considered that the product was early in its 

adoption phase. Since then, however, a finding that hemp food may have already 

progressed further through the diffusion process than had been originally thought may be 

problematic. The combined effect of a low uptake and a progressed rate of product 

diffusion could be indicative of a lower end point consumption rate. 

In addition to the low uptake, consumers were found to be confused about the 

differences between hemp seed oil and cannabidiol (CBD) oil. A suggestion for the hemp 

food industry is the disassociation of hemp food from CBD through a reinvention of hemp 

food, or simply hemp seed oil, and increased consumer education. The disclaimer for 

increased consumer education, however, is the positive influence that consumer 

misperceptions are having on hemp food acceptance, with the perceived association that 
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hemp food has similar attributes to CBD acting as a driver of acceptance for some 

consumers. While the news is not all good for the Australian hemp food industry, the 

research provides an accurate evaluation of the acceptance of hemp food and a foundation 

for remedial action, particularly if product sales have not significantly increased in the 

two years since data collection. 

 
8.5. The FSANZ Statement 

A contribution of the research refers to the findings of the FSANZ commissioned 

literature review at the time of the legislative process and an address of the statement that 

there was currently no research in Australia specific to consumer perceptions of hemp 

food. This is the first study to address this statement and provide insight to Australian 

consumers’ perceptions of hemp food. 

 
8.6. Conclusion 

Hemp food may be unlike any novel food introduced to the Australian population 

due to the previously illegal status of the Cannabis sativa plant from which it is sourced 

and the myriad of alternate uses for cannabis that consumers might associate to the food. 

It was not the previous illegality that was the greatest barrier to consumer intention to 

consume, however, but a lack of consumer education of the attributes of hemp food that 

was detrimental. Despite having a small net positive effect on intention, the effect was 

fuelled by a misperception of hemp food sharing attributes of CBD, an effect that may be 

reversed when consumers become aware that hemp seed oil and CBD are distinct 

products. For some consumers, the misperception appears to have created sufficient 

complexity in the decision making of whether to consume hemp food that they have relied 

on subjective beliefs derived from normative societal values to make their decision. While 

several options have been suggested for improving the low uptake and poor intention to 

consume the novel food, it has been determined that the most value to the hemp food 

industry at this point would comprise a combination of the disassociation of hemp food, 

and particularly hemp oil, from medicinal cannabis (CBD) oil and an education of the 

consumer on the attributes and differences for each. A reinvention of hemp seed oil that 

includes a change of name and modified approach to marketing might be the best way to 

achieve this objective. 

Food science has delivered a range of options for manufacturers in the current 

food production environment for altering the sensory aspects of food beyond the 
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imaginings of previous times. The myriad of options available and the continued 

innovation in production techniques offers seemingly limitless options to cater for 

increasing global food demand and consumer appetites. In Australia and many other 

countries there are legislated controls on the degree to which a consumer must be 

informed about the foods they consume. This factor, while offering necessary protections 

for the consumer, is the facet of food production that assures the need for continuing 

research of novel food production and adds to the justification of the type of research 

demonstrated in this thesis. Consumer research in this area must proceed at a rate at least 

equivalent to that exhibited for food innovation because the one indeterminate factor that 

forms the final judgement, and determines success or failure of a novel product, is how it 

is perceived by the consumer. The current research has provided a valuable contribution 

to the research for one novel food, and laid the foundations of a framework for 

understanding perceptions that can be applied to all novel foods where consumers 

perceive a highly salient association. 
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ABSTRACT 

Food manufactured from the seed of the hemp plant Cannabis sativa were legalised in Australia for 
human consumption in November 2017. Despite what appears to have been a long pro legislation 
campaign by hemp industry stakeholders and others, the now legal status of hemp food does not 
seem to have been conveyed to those for whom the industry depends on for success, the Australian 
consumer. A mixed methods approach was adopted to evaluate consumer attitudes one year after 
the introduction of hemp food into the Australian consumer market. In semi-structured qualitative 
interviews, it was found all the participants invited to participate remained unaware of the 
legalisation and availability of hemp food. An incidental finding of the study identified a 
negative implicit bias toward consuming hemp food. An evaluation of the qualitative interviews 
through a constructivist lens has sought to understand implicit attitudes toward hemp through 
personal statements reflecting socially constructed views of hemp's relationship to its illicit cousin, 
marijuana.In the second phase of the study, more than half of a nationally representative sample (n 
= 2354) who responded to an online quantitative questionnaire were also not aware that hemp 
food had been legalised. 

 
This paper reports on consumer awareness using demographics such as postcode, age and education. The 
quantitative online questionnaire also employed psychometric tools to evaluate consumer's intention to 
consume hemp food, personality factors, food neophobia, factors important to food choice, as well as 
sensation seeking and impulse control. The relevance of each of the evaluated constructs and how they 
might contribute to understanding consumer attitudes, behaviours and intention to consume hemp food 
is discussed. This paper represents a summary of the initial findings of a study for which there is an 
anticipated potential for extrapolation to consumer attitudes toward other discrete novel foods, and the 
role that implicit bias has in food choice. Beneficiaries in the short term include hemp producers, 
hemp food manufacturers and marketing firms. Longer term beneficiaries include food producers, 
manufacturers and marketing firms in general, as well as clinicians who might wish to better 
understand the processes of food choice when developing programs which promote healthier eating 
behaviours to their clients. 

 
Keywords: Hemp food; consumer attitudes; consumer behaviour; intention to consume novel 
foods;implicit attitudes 
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only reviewed adult study here. FN predicted actual behaviour 
for novel fruit consumption, and thrill and adventure seeking, 
and openness to experience also significant predictors. Sensory 
qualities also significant predictors of actual consumption. 
Familiarity with a similar food increased decision to try. 

 

Fenko, 
Leufkens 
& van 
Hoof, 
2014 

The 
Netherla 
nds 

A hypothetical 
novel yoghurt 
product 

222 Familiarity did not increase acceptance of an unknown dairy 
product for neophobes, but increased expectation of product 
quality for neophiles. Suggest neophobes and neophiles may 
need to be targeted separately. 

 
Gere, 
Szekely, 
Kovacs, 
Kokai & 
Sipos, 
2017 

Hungary Insects 400 Gender has significant effect on insect consumption 
through FN, males more likely to consumer insects than 
females. 

 
Gineikie 
ne, 
Kiudyte 
& 
Degutis, 
2017 

Lithuania Functional and 
organic foods 

295 Health-conscious consumers discount health claims for 
organic preference. 

 
Hartman 
n & 

Switzerla 
nd 

Tortilla chips 
from cricket 
flour 

104 Experimentally demonstrated that a single positive 
experience can increase acceptance of a novel food. Greater 
level of processing, reduced visibility of novel 
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Siegrist, 
2016 

ingredient, might decrease initial rejection response 
associated with sight of novel ingredient, insects. Fear of 
contamination from insects a negative effect on willingness 
to try. 

 
Hwang 
& Lin, 
2010 

USA Asian food 80 Improving consumer familiarity of ethnic foods 
through the addition of familiar aspects would encourage 
acceptance. In the absence of familiarity, consumers rely on 
health information. 

 
Jaeger, 
Rasmuss 
en & 
Prescott, 
2017 

New 
Zealand 

A large and 
varied 
selection of 
foods over a 
45-month 
period 

1167  FN an important barrier to dietary change and high FN 
equates to overall lower liking of foods in general. 
Convenience and familiarity become more important as FN 
increases, less important than ethical concern for low FN 
consumers. Additional factors which influence acceptance are 
health, convenience and sensory appeal. 

 
Jensen & 
Lieberoth 
, 2019 

Denmark Roasted meal 
worms 

189 Perceived social norms play a substantial role in 
unwillingness to consume insects, and visibility of the insect 
in the food has a significant effect. Trait level pathogen 
disgust did not predict insect eating disgust. 

 
Knaapila, 
Silventoi 
nen, 
Broms, 
Rose, 
Perola, 
Kaprio & 
Tuorila, 
2011 

Finland  Large and 
varied selection 
of foods from 
all food groups 

1175 Twin study of big five personality traits and FN. Openness 
strongly negatively correlated with FN, also Extraversion 
and FN in men. Twin study which supports heritability of 
FN in women, and shared environmental influence in men. 
Observed avoidance of recommended foods (fruits and 
vegetables) in neophobes, except where food was 
traditionally a dietary staple. 

 
Kraus, 2015a Poland  Functional 

foods 
(vitamins and 
minerals, 
dietary fibre, 
omega-3) 

200 Consumers expect functional foods to be safe, natural, 
healthy, and of high quality. Consumers are more likely to 
accept a functional food which for which the added 
functional aspect is naturally occurring in another food, 
source of information influences decision to purchase, and 
taste is ultimately important to the long-term success of a 
functional food. 

 
Kraus, 2015b Poland  Functional 

foods 
(vitamins and 
minerals, 
dietary fiber, 
omega-3) 

200 Second paper from previous study. 

 

La 
Barbera, 
Verneau, 
Amato & 
Grunert, 
2018 

Italy Cricket enriched 
chocolate and 
nut protein bar 

118 A lack of evidence of a relationship between FN and disgust 
suggests each makes independent contributions to an 
intention to consume insects. Suggests both might be related 
to risk avoidance. 

 
Lammers 
, 
Ullmann 
& 
Fiebelkor 

Germany Insect burgers 
and buffalo 
worms 

516 Hierarchical multiple regression found food disgust greatest 
predictor of insect consumption, then previous consumption, 
FN, gender, sensation seeking, & food technology 
neophobia. Environmental sustainability had no significant 
effect on intent. 

 n, 2019  
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Laureati, 
Prosperio 
, Jucker & 
Savoldell 
i, 2016 

Italy Insects and 
insect 
products, 
visible and 
non-visible 

341  Acceptance of insects as food was not influenced by 
information about environmental and nutritional benefits, 
even for those for whom sustainability was important, 
however, insects as animal feed was supported. Education 
correlated with acceptance, males more willing to try than 
females, age negative correlation with willing to try. 

 
Lupton, 
2018 

Australia 3D printed 
foods 

30 Key attributes of acceptance of 3D food is extent to which 
the food is perceived as “real”, appearance, perceived 
sensory properties of the printed food, and perceptions of 
how processed the final food product was. 

 

Lupton 
& 
Turner, 
2018 

Australia 3D printed 
meat and 
insect-based 
foods 

30  Health, taste, and naturalness more important than ethical, 
food security and environmental issues in food choice. 

 
Mancini, 
Sogari, 
Menozzi, 
Nuvoloni 
, 
Torracca, 
Moruzzo 
& Paci, 
2019 

Italy Bread 
supplemented 
with insect 
powder 

165  Disgust significantly decreased after information seminar on 
environmental, health, and food preparation aspects of insect 
consumption. No effect for gender on beliefs about insect 
consumption, or willingness to try. Social factors (normative 
beliefs) mediate the relationship between FN and personal 
beliefs. 

 

Martinez 
& Bojnec, 
2014 

Slovenia GM, ethnic, 
organic and 
convenience 
novel foods 

200 Comparison of age groups, age significantly contributed to 
attitudes toward novel foods. Other factors with significant 
relationships include gender, nutrition, vitamin and mineral 
content, caloric content, origin, taste, familiarity, and brand. 

 
Menozzi, 
Sogari, 
Venezian 
i, Simoni 
& Mora, 
2017 

Italy Choc chip 
cookie 10% 
cricket flour 

231 TPB used to reveal significant intention/ behaviour 
relationship. Subjective norms correlated with intention to 
consume, as did attitude toward health and the environment. 
Taste did not influence attitude. Negative correlations of 
intention with lack of availability, incompatibility with food 
culture, disgust with insects. 

 
Morgan 
& Ho, 
2018 

USA Asian carp 465   Concern over heavy metal toxicity and chemicals 
caused (unfounded) apprehension. Familiarity with eating 
other fish increases acceptance of Asian carp consumption. 

 
Nezlek & 
Forestell, 
2019 

Poland 10 item 716 Big 5 personality traits and FN. The FNS is more a 
measure of the desire to eat novel foods than avoid them, 
approach motives stronger than avoidance in two factor 
analyses. Relationship between personality and FN; 
extraversion, agreeableness & openness positively correlated 
to approach tendencies, extraversion and openness 
negatively correlated to avoidance tendencies. 

 
Orsi, 
Voege & 
Stranieri, 
2019 

Germany Whole and 
processed 
insects (pasta, 
protein bars, 

393 Insect granola referred to in the study also contained hemp, 
but no analyses relate to its acceptance. Younger people more 
willing to consume, older people no interest. Health 
consciousness a driver of acceptance, 

 environmental consciousness and familiarity did not  
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granola, 
burger) 

increase acceptance of eating insects. Women higher aversion to 
whole insects but no significant gender differences for processed 
insect products. 

 
Perrea, 
Krystallis 
, 
Engelgre 
en & 
Chrysoch 
ou, 2017 

Denmark Insect protein 200 Product level value perceptions, cost-value trade-offs 
influence perceptions. Price, value and safety important considerations. 

 
Phillips & 
Hallman, 
2013 

USA GM canned 
corn 

42 Evaluated under theoretical framework of risk framing and 
risk perception. Functional benefits seen as negative 
(increased protein) to weight control, labelling of benefits 
such as pesticide free also not welcomed. Overall negative 
views of GM canned corn. Consumers want accurate product 
information. 

 

Raudenb 
ush & 
Capiola, 
2012 

USA Randomly 
presented food 
and non-food 
items 

23 Significant differences in physiological arousal 
between neophobics and neophilics suggest 
physiological component of these traits. 

 
Rodrigue 
z- 
Entrena, 
Salazar_ 
Ordonez 
& 
Becerra- 
Alonso, 
2016 

Spain GM foods 399 Perceived risks of GM food have a greater influence 
than the perceived benefits. Significant factors include food 
safety perceptions, and risk perceptions. No significant effect for 
age. 

 
Salgado- 
Beltran, 
Gomez & 
Leon, 
2015 

Mexico 10 item 598 Positive relationship FN with age. Negative 
relationship FN with education & income. Population density 
and proximity to other cultures also has an influence and 
suggests introduction of new foods should consider the 
specific profiles of consumers in the target area. 

 

Santisi, 
Magnano 
& Di 
Marco, 
2019 

Italy Psychometric 
instruments 
measure 
attitudes toward 
FN and food 
disgust 

265  FN is a predictor of food disgust (emotion), which indicates 
disgust is determined by more than the characteristics of the 
food, but also has a psychological factor. Personality 
dimensions might play a role in food disgust and rejection of 
novel food. 

 
Schlup & 
Brunner, 
2018 

Switzerla 
nd 

Insects 379 FN no longer the major predictor of insect 
consumption as exposure of insects in the market increases 
but correlates negatively with familiarity. With increased 
familiarity, salience of insects, food technology neophobia 
and FN share predictive capabilities of insect (non) 
consumption. Indicators of acceptance include prior 
consumption of insects, perception of salience of insects in 
food, expected healthiness, convenience, and gender. 
Limitations include scale scored on 6- not 7-point scale. 

 

Schnettle 
r, Crisosto 

Chile Psychometric 
instruments 
measure FN 

400 FN weakly inversely related to satisfaction with life and 
food satisfaction. However, reports a positive 
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mo, 
Sepúlved 
a, Mora, 
Lobos, 
Miranda & 
Grunert, 
2013 

relationship between satisfaction with life and satisfaction 
with food life. 

 
Sidali, 
Pizzo, 
Garrido- 
Perez & 
Schamel, 
2019 

Ecuador Tropical 
insects from 
Ecuadorian 
Amazon 

125 Willingness to eat a novel food, insects, increased when 
they were either disguised in familiar foods, or on 
recommendations of peers regarding palatability and safety. 
Cultural information increases acceptance and attitudes are 
influenced by where the products are sold, availability. 

 
Siegrist, 
Hartman 
n & 
Keller, 
2013 

Switzerla 
nd 

Earing 
behaviour data 
from Swiss 
Food Panel 

4436 FN positively related to age, negatively related to income 
and education. FN also negatively related to variety and 
consumption of recommended foods. 
Gender differences for FN. 

 
Singhal, 
2018 

India GM foods 634 Health concerns do not moderate acceptance of GM 
foods on its own, however consumer belief that the product is 
safe increases acceptance. 

 
Sogari, 
Menozzi 
& Mora, 
2019 

Italy Insects 88 Intention to try insects is a strong predictor of actual 
behaviour. Openness related to greater willingness to try 
unfamiliar foods. 

 
Sogari, 
Bogueva 
& 
Marinova 
, 2019 

Australia Insects 555 Threat to masculinity, conspiracy theories, neophobia 
and disgust are barriers to insect consumption. Attitudes 
toward environmental sustainability and familiarity are 
drivers of consumption. 

 
Soucier, 
Doma, 
Farrell, 
Leith- 
Bailey & 
Duncan, 
2019 

Canada Psychometric 
instruments and 
survey to 
evaluate novel 
food acceptance 
and FN in older 
adults 

250 As predicted FN predicted lower willingness to try new foods 
but homogeneity of the group (>65 years community 
dwellers) provided limited utility, demographics and health 
did not significantly differ. 

 

Stanton, 
2019 

Mexico Exploratory 
qualitative 
focus groups 
on attitudes 
toward novel 
foods 

20 Using new product adoption theory found price and quality 
major determinants of food purchase and economic, social 
and psychological aspects of the theory supported. Factors 
which influence consumer purchase change include 
environmental consciousness, information, peer influence, 
functional motives, perceived risk, tradition, savings, and 
consumer judgement. Novelty seeking made a minor 
contribution, as did normative beliefs. 

 
Tan, van 
den Berg 
& Stieger, 
2016 

The 
Netherla 
nds 

Mealworms 
served whole 
and incorporated 
into sweet and 
savoury dishes 

976  Findings were not consistent with previous research where 
increasing familiarity increased acceptance of novel (insect-
based) foods. Suggests incorporating novel foods into 
familiar products might actually reduce acceptance as 
consumers make comparisons between the original and 
modified products. Effects for  
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age and gender on willingness to try, but not for 
education. 

 
Tańska, 
Babicz- 
Zielinska 
& 
Chaillot, 
2017 

Poland 596 Source of dietary knowledge influences food choice, higher 
levels of FN in older adults but suggested to be extrinsic 
(socio-economic status and occupation) rather than intrinsic 
among older neophobic consumers. 

 
Torri, 
Tuccillo, 
Bonelli, 
Piraino & 
Leone, 
2020 

Italy Jellyfish 1445 Age, education, travel experience, and familiarity with 
the source of the jellyfish; i.e., the sea environment, positively 
influence acceptance of jellyfish as a food. However, 
acceptance reduced with greater visibility of the jellyfish in the 
food. 

 
Tuncdog 
an & Ar, 
2018 

Turkey 4-item, uses 
only items 
1,4,6,10 to 
measure 
neophilia 

918 Personality traits of openness and extraversion have indirect 
positive effect on acceptance of novel foods. Uses only 4 of 
the positively worded scale items which would normally be 
reversed to measure neophilic tendencies. Antecedents of 
risk taking, and status- seeking are proximal predictors of 
acceptance of novel foods. Neophilia only was measured, no 
evaluation of neophobia in the study. 

 

Vecchio, 
Van Loo, 
Annunzia 
ta, 2016 

Italy Functional 
yoghurt, 
organic 
yoghurt 

465 Vickrey experimental auction (5th price) to determine 
acceptance before and after information communication. 
No effect for normal control yoghurt but significant 
increase in acceptance for functional and organic types. 

 
Veeck, 
2010 

USA “Extreme” 
foods 

50  Consumers provided descriptions of what they considered 
extreme foods and what they would not consume. No 
participant mentioned hemp foods. The setting that the food 
was presented in could mitigate the acceptance of foods; i.e., 
more likely to try an extreme/unusual food in a restaurant 
setting. Trust was a factor, as was social persuasion. 

 
Verbeke, 
2015 

Belgium Insects as a 
meat 
substitute 

368 Environmental conscientiousness, familiarity, and 
knowledge of awareness of insect consumption, gender, age, 
FN, and convenience main contributors to insect 
consumption. 

 
 

Verneau, 
La 
Berbera, 
Kolle, 
Amato, 
Del 
Guidice & 
Grunert, 
2016 

 
Italy and 
Denmark 

 
Insect-based 
foods 

 
282 Communication increased intention to consume, even where 

implicit negative associations had existed prior to the 
intervention. 

 

Wilkinso 
n, 
Muhlhau 
sler, 
Motley, 

Australia Various 
insects 

820 Food security, nutrition, environmental concerns and 
sustainability among determinants on insect consumption. 
Significant differences between neophobic and neophilic 
consumers on factors which influence willingness to try, 
price, quality, nutrition, 
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Crump, 
Bray & 
Ankeny, 
2018 

food safety, taste, environmental concerns, product 
approval, freedom from additives, availability, and 
appearance. 

 
Zabrocki 
& Gdyni, 
2017 

Germany 
& Poland 

Innovative 
foods 

428  Cross cultural study of older persons (over 55) found the 
cultural influence on peoples’ attitude toward innovative 
food was influenced by the degree of 

 product innovation in the marketplace of that country.  
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Appendix D: Phase I Interview Guide 
 

Guide for the conduct of the interviews. 

1. Welcome the participant and ask them to take a seat and ensure they are 

comfortable. 

2. Thank the participant for agreeing to be part of this study. 
 

3. Confirm that the participant has adequate information about the study, has had the 

opportunity to read the participant information statement, understands what is 

expected during their participation, and that they understand their right to withdraw 

from the study or terminate the interview at any time. 

4. Once the participant agrees that they would like to participate they will be asked 

to sign the Consent Form (the interview will not commence until the form is 

signed). 

5. The recorded interview will begin with some basic demographic questions: 
 

a. What is your age? 
 

b. What is your gender? 
 

6. The interview questions will be asked of participant in the order they appear on 

the interview question sheet. Any questions that have been answered in response to 

previous questions will be skipped. Any irrelevant statements for that individual 

participant (e.g. they think marijuana should be legalised) will be ignored, with the 

participant advised that that is not consistent with the aim of the interview, if they 

persist. Their persistence will be noted but the line of conversation will not be 

pursued. Probing questions will be used, if necessary, to help facilitate relevant 

answers. 

7. Concluding comments and thank you. 
 

8. Participants will be given a $50 Coles-Myer gift card and asked to sign for its 

receipt. See relevant section of information statement/consent duplicate. 
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Appendix E: Phase I and II Ethics Approvals 
 

CSU LOGO 
 
 

27 September 2018Ms Debra Metcalf 
Email: dmetcalf@csu.edu.au 

 
Dear Ms Metcalf, 

 
ETHICS AND COMPLIANCE UNIT 

Locked Bag 588 Boorooma Street 
Wagga Wagga NSW 2678Australia 

Tel: +61 2 6338 4628 
Email: ethics@csu.edu.auwww.csu.edu.au/research/ethics_safety/human/ 

 
Thank you for providing further information in response to a request from the Charles 
Sturt University HumanResearch Ethics Committee relating to your research 
proposal. 

 
The Charles Sturt University Human Research Ethics Committee is constituted and operates in 
accordance with theNational Health and Medical Research Council’s National Statement on 
Ethical Conduct in Human Research (National Statement). 

 
Based on the guidelines in the National Statement the Committee has approved your 
research proposal. Please seebelow details of your approved research project: 

 
Project Title: Australian consumers' perceptions of hemp foods 
Approved until: 26 March 2019 (subject to annual progress reports being submitted) 
Protocol Number: H18201 (to be included in all correspondence to the Committee) 
Progress Report due by: 26 March 2019 

 
You must report to the Committee at least annually, and as soon as possible in 
relation to the following, bycompleting the ‘Report on Research Project’ form: 

• any serious and/or unexpected adverse events or outcomes which occur associated 
with the researchproject that might affect participants, therefore, the ethical 
acceptability of the project; 

• amendments to the research design and/or any changes to the project (Committee approval 
required); 

• extensions to the approval period (Committee approval required); and 

• notification of project completion. 

This approval constitutes ethical approval in relation to humans only. If your research involves 
the use of radiation, biochemical materials, chemicals or animals, separate approval is 
required by the appropriate University Committee. 

 
Please contact the Governance Officer on (02) 69334213 or ethics@csu.edu.au if you have any 
queries. 

 
The Committee wishes you well with your research.Sincerely, 

 
 
 

on behalf of Associate Professor Catherine AllanPresiding Officer, HREC 
cc: Dr Karl Wiener and Professor Anthony Saliba 

mailto:dmetcalf@csu.edu.au
http://www.csu.edu.au/research/ethics_safety/human/
mailto:ethics@csu.edu.au
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CSU LOGO 
 
 

19 December 2018Ms Debra Metcalf 
Email: dmetcalf@csu.edu.au 

 
 

Dear Ms Metcalf 
 

Locked Bag 588 Boorooma Street 
Wagga Wagga NSW 2678Australia 
Tel: +61 2 6338 4628 
Email: ethics@csu.edu.auwww.csu.edu.au/research/ethics_safety/human/ 

 
Thank you for providing further information in response to a request from the Charles Sturt University 
HumanResearch Ethics Committee relating to your research proposal. 

 
The Charles Sturt University Human Research Ethics Committee is constituted and operates in 
accordance with theNational Health and Medical Research Council’s National Statement on 
Ethical Conduct in Human Research (National Statement). 

 
Based on the guidelines in the National Statement the Committee has approved your 
research proposal. Please seebelow details of your approved research project: 

 
Project Title: Consumer perceptions of hemp foods, phase 2 
Approved until: 18 December 2019 (subject to annual progress reports being submitted) 
Protocol Number: H18273 (to be included in all correspondence to the Committee) 
Progress Report due by: 18 December 2019 

 
You must report to the Committee at least annually, and as soon as possible in 
relation to the following, bycompleting the ‘Report on Research Project’ form: 

• any serious and/or unexpected adverse events or outcomes which occur associated 
with the researchproject that might affect participants, therefore, the ethical 
acceptability of the project; 

• amendments to the research design and/or any changes to the project (Committee approval 
required); 

• extensions to the approval period (Committee approval required); and 

• notification of project completion. 

This approval constitutes ethical approval in relation to humans only. If your research involves 
the use of radiation, biochemical materials, chemicals or animals, separate approval is 
required by the appropriate University Committee. 

 
Please contact the Governance Officer on (02) 69334213 or ethics@csu.edu.au if you have any 
queries. 

 
The Committee wishes you well with your research.Sincerely, 

 

on behalf of Associate Professor Catherine AllanPresiding Officer, HREC 

cc: Dr Karl Wiener, Professor Anthony Saliba 

mailto:dmetcalf@csu.edu.au
http://www.csu.edu.au/research/ethics_safety/human/
mailto:ethics@csu.edu.au
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Appendix F: Invitation to Participate in the Research 
 
 
 

 

Dear Consumer 
 
 

Hemp foods for human consumption - Australia 
 
 

You are invited to participate in a research project which aims to evaluate Australian 
consumers’ perceptions, attitudes, and behaviours toward hemp food products. Foods 
manufactured from the seeds and seed oil of the hemp plant have been available in 
Australia since November 2017, and we are interested in your opinion. If you live in the 
Greater Melbourne or Wagga Wagga regional areas and would like to participate 
please phone the researcher on the number below to register your interest. Participation 
will require approximately one hour of your time and you will be paid a $50 Coles- 
Myer gift card for your contribution. 

The interviews will form the initial phase of a Charles Sturt University Ph.D. students’ 
research thesis and is funded through an Australian Government Research and 
Training Program scholarship and a grant from the Graham Centre for Agricultural 
Innovation, Wagga Wagga. 

If you do not wish to participate but know of someone who may be interested, please 
forward this invitation to them. A representative sample is being sought and limited 
numbers are required across gender and age brackets. Thank you for taking the time to 
read this invitation, and for your participation if you have chosen to do so. 

 
 

Debra Metcalf 
Ph.D. Student 
Charles Sturt University 
Wagga Wagga 
dmetcalf@csu.edu.au 

 

If wanting to know more or register your interest, please phone Debra on 0420 441 320. 

mailto:dmetcalf@csu.edu.au
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Appendix G: Phase II Questionnaire 
Please note the following document is not a true visual representation of 
the questionnaire but is an accurate account of the platform algorithms and 
survey items appeared to respondents in the order shown here. Question 
numbers provide a reference for the relative column in the exported Excel® 
sheet and were not visible to the participant. This document appears in the 
form as downloaded from the Qualtrics® platform. 

Consumer perceptions of hemp foods 
 
 
 

Start of Block: Default Question Block 
 
 

PARTICIPANT INFORMATION STATEMENT 

Consumer perceptions of hemp food 

Researchers: Debra Metcalf 

dmetcalf@csu.edu.au 

School of Psychology, Charles Sturt University, Australia. 

Dr Karl Wiener 

kwiener@csu.edu.au 

School of Psychology, Charles Sturt University, Australia. 

Professor Anthony Saliba 

asaliba@csu.edu.au 

School of Psychology, Charles Sturt University, Australia. 

Invitation 

You are invited to participate in a study of Australian consumers’ attitudes, perceptions, 
and behaviours toward hemp food. Hemp foods were legalised in Australia for sale for 
human consumption in November 2017 and we aim to evaluate the general feel of the 
consumer market for these foods. Don’t worry if you don’t know much about hemp 
foods, as the level of knowledge of the average consumer is a part of what we are 
investigating. There are no right or wrong answers, just answer each question as your 
instinct advises. The study is being conducted by Debra Metcalf under supervision of 
Dr Karl Wiener and Professor Anthony Saliba as part of a PhD Psychology program at 
Charles Sturt University (CSU), Wagga Wagga, Australia. Before you decide whether 

mailto:dmetcalf@csu.edu.au
mailto:kwiener@csu.edu.au
mailto:asaliba@csu.edu.au
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or not to participate in this study; however, it’s important for you to understand why the 
research is being conducted and what it will involve. 

What is the purpose of this study and why have I been invited to participate? The 
purpose of the study is to evaluate consumer perceptions of hemp foods in Australia. 
We are seeking participants who are aged over 18 and live in Australia. You have been 
invited because you have previously indicated to that you are willing to participate in 
surveys. 

What does this study involve? Following this information page you will be given a 
series of statements relating to hemp foods, and will be asked to indicate the degree to 
which you agree with these statements. You will also be asked to answer some general 
questions about yourself which will not include any identifying information. Questions 
about you will assess your attitude to hemp foods, foods in general, your personality 
traits, and the likelihood of you consuming hemp foods. The questionnaire is expected 
to take between 20 and 30 minutes to complete. 

Confidentiality and volunteer information. Your participation in this survey is 
completely voluntary. All responses will be collected anonymously to ensure your 
privacy. You will not be asked for any identifying information. You will be free to 
withdraw from the study at any time up to the point you submit your questionnaire, and 
there is no penalty for non-participation. Once the questionnaire has been submitted, 
however, there is no way to identify individual responses and withdrawal will not be 
possible. By completing and submitting the questionnaire you are giving consent for 
your answers to be used for research purposes, which might include publication of the 
aggregated data. 

How is this study being paid for? This research is being funded collaboratively 
through an Australian Government Research Training Program scholarship, and a grant 
from the Graham Centre for Agricultural Innovation, a joint project between Charles 
Sturt University and NSW Department of Primary Industry. 

How will my confidentiality be protected? All data from the survey will be securely 
stored on password protected devices at Charles Sturt University, Australia, for a period 
of at least five years. 

What should I do if I want to discuss this study further before I decide? If you 
would like more information please contact the researchers listed above. 

Who should I contact if I have concerns about the conduct of this study? Charles 
Sturt University’s Human Research Ethics Committee has approved this project. 
If you have any complaints or reservations about the ethical conduct of this 
project, you may contact the Committee on (02) 6338 4628 or ethics@csu.edu.au. 

Any issues you raise will be treated in confidence and investigated fully, and you 
will be informed of the outcome. 

You may print this statement to keep as a record. 

It is unlikely that any of the questions or statements in this questionnaire will cause 
distress, however, if this does occur you are advised to seek help from your general 

mailto:ethics@csu.edu.au
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Practitioner or by calling Lifeline 13 11 14. To indicate your consent to participate 
please proceed to the first question 

 
 
 

 
 
 

Q1 Please indicate your age in years 
 

 
 
 
 
 

Q2 Please indicate your gender 
 

 
 
 
 
 

Q3 Please indicate the highest level of education you have completed 

o Did not complete Year 12 High School (1) 

o Completed Year 12 High School (2) 

o Diploma, Trade Certificate or Certificate IV (3) 

o Bachelor Degree (4) 

o Honours, Post Graduate Certificate (5) 

o Doctorate or higher (6) 
 
 
 

 

Q41 Please type in the postcode of where you usually reside. 
 
 
 
 

▼ 18 (1) ... older than 70 (54) 

▼ Male (1) ... other/gender neutral/ do not wish to answer (3) 
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Q80 Before taking this questionnaire, were you aware that hemp foods had been 
legalised in Australia? 

o Yes (1) 

o No (2) 
 
 
 

 
 

Q81 Have you consumed at least one form of hemp food since their legalisation? 

o Yes (1) 

o No (2) 
 
 
 

 
 

Legislation which approves the sale of hemp food products was passed in Australia in 
November 2017. In the following sections you will be asked for your opinion on several 
aspects relating to hemp foods, and on your attitudes to food in general. You do not 
need to have knowledge of hemp foods or the relevant legislation, we are interested in 
your opinion. Please proceed to the questions about hemp foods. 

 
 
 

 

 
 

Please now proceed to the questions about hemp foods. 
 
 
 

 

Display This Question: 

If Before taking this questionnaire, were you aware that hemp foods had been legalised in 
Australia? = Yes 

Display This Question: 

If Before taking this questionnaire, were you aware that hemp foods had been legalised in 
Australia? = No 

Display This Question: 

If Have you consumed at least one form of hemp food since their legalisation? = No 

Display This Question: 

If Have you consumed at least one form of hemp food since their legalisation? = Yes 
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Q84 Please indicate which of the following you have consumed. Choose as many as 
applies. 

 
    Hemp oil (1) 

   Hemp protein powder (2) 

   Hemp snack bar (3) 

    Hulled hemp seeds (4) 

   Prepared hemp food from cafe/restaurant (5) 

    Another form of hemp food (6) 

 
End of Block: Default Question Block 

 

Start of Block: Block 1 
 
 

The following statements are about hemp foods. Hemp foods are those produced from 
the plant Cannabis sativa, and include hemp oil, hemp protein powder, hulled hemp 
seeds, and various foods produced with same. There are no correct answers, and you 
don't need to know about the foods to answer, we are interested in how much you 
personally agree with each of the statements. Please indicate your agreement on a scale 
from 1 = strongly disagree, to 7 = strongly agree. Some of the questions might sound 
very similar but they are designed to tap into slightly different constructs. 
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Q5 Eating hemp food is healthy 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither agree nor disagree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
 
 
 
 
 

Q6 Many people that are similar to me would be likely to consume hemp food 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither agree nor disagree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
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Q7 I am free to choose the food I wish to eat 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither agree nor disagree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
 
 
 
 
 

Q85 People who consume hemp food are making positive food choices 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither agree nor disagree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
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Q8 I am likely to try hemp food 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither agree nor disagree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
 
 
 
 
 

Q9 The consumption of hemp food would provide a positive addition to my diet 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither agree nor disagree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
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Q10 My family would think it is Ok for me to consume hemp food 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither agree nor disagree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
 
 
 
 
 

Q11 Choosing to eat hemp food is a choice I would make on my own 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slighly disagree (3) 

o Neither agree nor disagree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
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Q86 People who consume hemp food are healthier 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither agree nor disagree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
 
 
 
 
 

Q13 My friends would think it is OK for me to consume hemp food 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither agree nor disagree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
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Q15 I plan to consume hemp food at some time during the next few months 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither agree nor disagree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
 
 
 
 
 

Q16 More people should eat hemp food 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither agree nor disagree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
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Q17 Society would not disapprove if I consumed hemp food 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither agree nor disagree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
 
 
 
 
 

Q18 Health conditions do not overly restrict my choice to consume hemp food 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither agree nor disagree (4) 

o Slightly agree (5) 

o Moderately (6) 

o Strongly agree (7) 
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Q20 I have a reasonably good knowledge of hemp food 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither agree nor disagree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 

 
End of Block: Block 1 

 

Start of Block: Block 2 
 
 

Please answer the following additional question about hemp food. Again, there is no 
correct answer, we are interested to know what people truly think of them. 

 
 
 

 
 
 

Q23 Please indicate which description you think BEST describes how you think of 
hemp food. 

o A food staple/basic food item (1) 

o A food supplement (2) 

o More like a recreational drug (3) 

o A substance to be medically prescribed (4) 

 
End of Block: Block 2 

 

Start of Block: Block 3 
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The following questions are about your personal food choices made on a typical day. 
For each of the items, please indicate how important each factor is, on a scale from 1 = 
not at all important to 4 = very important, to the food that you eat on a typical day. 

 
 
 

 
 
 

Q25 It is important that the food I eat on a typical day ... is easy to prepare. 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
 
 
 
 
 

Q26 It is important that the food I eat on a typical day... contains no additives 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
 
 
 
 
 

Q27 It is important that the food I eat on a typical day ... is low in calories 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
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Q28 It is important that the food I eat on a typical day ... tastes good 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
 
 
 
 
 

Q29 It is important that the food I eat on a typical day ... contains natural ingredients 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
 
 
 
 
 

Q30 It is important that the food I eat on a typical day ... is not expensive 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
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Q31 It is important that the food I eat on a typical day ... is low in fat 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
 
 
 
 
 

Q32 It is important that the food I eat on a typical day ... is familiar 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
 
 
 
 
 

Q33 It is important that the food I eat on a typical day ... is high in fibre and roughage 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
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Q206 It is important that the food I eat on a typical day ... is 
nutritious 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 

 

 

 
 

Q35 It is important that the food I eat on a typical day ... is easily available in shops and 
supermarkets 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
 
 
 
 
 

Q36 It is important that the food I eat on a typical day ... is good value for money 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
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Q207 It is important that the food I eat on a typical day ... cheers me 
up 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 

 

 

 
 

Q38 It is important that the food I eat on a typical day ... smells nice 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
 
 
 
 
 

Q39 It is important that the food I eat on a typical day ... can be cooked very simply 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
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Q208 It is important that the food I eat on a typical day ... helps me cope with 
stress 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 

 

 

 
 

Q42 It is important that the food I eat on a typical day ... helps me control my weight 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
 
 
 
 
 

Q43 It is important that the food I eat on a typical day ... has a pleasant texture 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
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Q209 It is important that the food I eat on a typical day ... is packaged in 
an environmentally friendly way 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 

 

 
 

  

 
 
 

Q45 It is important that the food I eat on a typical day ... comes from countries I 
approve of politically 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
 
 
 
 
 

Q46 It is important that the food I eat on a typical day ... is like the food I ate when I 
was a child 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
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Q210 It is important that the food I eat on a typical day ... contains a lot of vitamins and 
minerals 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 

 

 
 

  

 
 
 

Q48 It is important that the food I eat on a typical day ... contains no artificial 
ingredients 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
 
 
 
 
 

Q49 It is important that the food I eat on a typical day ... keeps me awake/ alert 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
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Q211 It is important that the food I eat on a typical day ... looks 
nice 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 

 

 

 
 

Q51 It is important that the food I eat on a typical day ... helps me relax 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
 
 
 
 
 

Q52 It is important that the food I eat on a typical day ... is high in protein 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
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Q212 It is important that the food I eat on a typical day ... takes no time to 
prepare 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 

 

 

 
 

Q54 It is important that the food I eat on a typical day ... keeps me healthy 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
 
 
 
 
 

Q55 It is important that the food I eat on a typical day ... is good for my skin/ teeth/ hair/ 
nails etc. 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
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Q213 It is important that the food I eat on a typical day ... makes me feel 
good 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 

 

 

 
 

Q57 It is important that the food I eat on a typical day ... has the country of origin 
clearly marked 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
 
 
 
 
 

Q58 It is important that the food I eat on a typical day ... is what I usually eat 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
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Q59 It is important that the food I eat on a typical day ... helps me to cope with life 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
 
 
 
 
 

Q60 It is important that the food I eat on a typical day ... can be bought in shops close to 
where I live or work 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 
 
 
 
 
 

Q61 It is important that the food I eat on a typical day ... is cheap 

o Not at all important (1) 

o A little important (2) 

o Moderately important (3) 

o Very important (4) 

 
End of Block: Block 3 

 

Start of Block: Block 4 
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The following questions are also about your attitudes toward food in general. Please rate 
each item according to how much or how little you agree with the statements, on a scale 
from 1 = strongly disagree, to 7 = strongly agree. 

 
 
 

 
 
 

Q63 I am constantly sampling new and different foods 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither disagree nor agree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
 
 
 
 
 

Q64 I don't trust new foods 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither disagree nor agree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
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Q65 If I don't know what a food is, I won't try it 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither disagree nor agree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
 
 
 
 
 

Q66 I like foods from different cultures 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither disagree nor agree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
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Q67 Ethnic food looks too weird to eat 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither disagree nor agree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
 
 
 
 
 

Q68 At dinner parties, I will try new foods 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither disagree nor agree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
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Q69 I am afraid to eat things I have never had before 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither disagree nor agree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
 
 
 
 
 

Q70 I am very particular about the foods I eat 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither disagree nor agree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
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Q71 I will eat almost anything 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither disagree nor agree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 
 
 
 
 
 

Q72 I like to try new ethnic restaurants 

o Strongly disagree (1) 

o Moderately disagree (2) 

o Slightly disagree (3) 

o Neither disagree nor agree (4) 

o Slightly agree (5) 

o Moderately agree (6) 

o Strongly agree (7) 

 
End of Block: Block 4 

 

Start of Block: Block 5 
 
 

The last block of questions are about you, and how you would describe yourself. Here 
are a number of characteristics that may or may not apply to you. For example, do you 
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agree that you are someone who likes to spend time with others? Please indicate next to 
each statement the extent to which you agree or disagree with that statement. 

 
 
 

 
 
 

Q74 I see myself as someone who ... is talkative 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q75 I see myself as someone who ... tends to find fault with others 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
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Q76 I see myself as someone who ... does a thorough job 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q77 I see myself as someone who ... is depressed, blue 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q79 I see myself as someone who ... is original, comes up with new ideas 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
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Q87 I see myself as someone who ... is reserved 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q88 I see myself as someone who ... is helpful and unselfish with others 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
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Q89 I see myself as someone who ... can be somewhat careless 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q90 I see myself as someone who ... is relaxed, handles stress well 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q91 I see myself as someone who ... is curious about many different things 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
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Q92 I see myself as someone who ... is full of energy 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q93 I see myself as someone who ... starts quarrels with others 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
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Q94 I see myself as someone who ... is a reliable worker 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q95 I see myself as someone who ... can be tense 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q96 I see myself as someone who ... is ingenious, a deep thinker 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
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Q97 I see myself as someone who ... generates a lot of enthusiasm 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q117 I see myself as someone who ... has a forgiving nature 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
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Q118 I see myself as someone who ... tends to be disorganised 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q119 I see myself as someone who ... worries a lot 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q125 I see myself as someone who ... has an active imagination 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
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Q124 I see myself as someone who ... tends to be quiet 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q123 I see myself as someone who ... is generally trusting 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
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Q98 I see myself as someone who ... tends to be lazy 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q99 I see myself as someone who ... is emotionally stable, not easily upset 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q100 I see myself as someone who ... is inventive 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
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Q101 I see myself as someone who ... has an assertive personality 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q102 I see myself as someone who ... can be cold and aloof 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
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Q103 I see myself as someone who ... perseveres until the task is finished 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q104 I see myself as someone who ... can be moody 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q105 I see myself as someone who ... values artistic, aesthetic experiences 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
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Q106 I see myself as someone who ... is sometimes shy, inhibited 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q107 I see myself as someone who ... is considerate and kind to almost everyone 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
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Q108 I see myself as someone who ... does things efficiently 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q109 I see myself as someone who ... remains calm in tense situations 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q110 I see myself as someone who ... prefers work that is routine 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
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Q111 I see myself as someone who ... is outgoing, sociable 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q112 I see myself as someone who ... is sometimes rude to others 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
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Q113 I see myself as someone who ... makes plans and follows through with them 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q114 I see myself as someone who ... gets nervous easily 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q115 I see myself as someone who ... likes to reflect, play with ideas 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
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Q116 I see myself as someone who ... has few artistic interests 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q126 I see myself as someone who ... likes to cooperate with others 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
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Q127 I see myself as someone who ... is easily distracted 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 
 
 
 
 
 

Q128 I see myself as someone who ... is sophisticated in art, music, or literature 

o Disagree strongly (1) 

o Disagree a little (2) 

o Neither agree nor disagree (3) 

o Agree a little (4) 

o Agree strongly (5) 

 
End of Block: Block 5 
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SPSS® and Amos® Output 
Chapter 3: Reliabilities for TPB Items 

 
 

Scale: Positive Behavioural Beliefs 
 

Case Processing Summary 
N % 

Cases Valid 329 100.0 

Excludeda 0 0.0 

Total 329 100.0 

a. Listwise deletion based on all variables in the 

procedure. 

 
 

Reliability Statistics 
Cronbach's 

Alpha N of Items 

 
 
 

Item-Total Statistics 
 

Scale Mean if 

Item Deleted 

 
Scale Variance 

if Item Deleted 

 
Corrected Item- 

Total Correlation 

Cronbach's 

Alpha if Item 

Deleted 

Q5 Behav 1 18.21 27.922 .684 .840 

Q85 Behav 2 18.73 30.161 .561 .869 

Q9 Behav 3 18.55 26.218 .754 .822 

Q86 Behav 4 18.72 28.111 .654 .848 

Q20 Behav 5 18.30 25.822 .797 .811 

 
 
 

Scale: Negative Behavioural Beliefs 
 
 

Case Processing Summary 
N % 

Cases Valid 329 100.0 

Excludeda 0 0.0 

Total 329 100.0 

a. Listwise deletion based on all variables in the 

procedure. 

.867 5 
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Reliability Statistics 
Cronbach's 

Alpha N of Items 

 
 
 
 

Item-Total Statistics 
 

Scale Mean if 

Item Deleted 

 
Scale Variance 

if Item Deleted 

 
Corrected Item- 

Total Correlation 

Cronbach's 

Alpha if Item 

Deleted 

Q135 Neg 1 16.75 37.375 .645 .858 

Q136 Neg 2 16.81 36.084 .782 .825 

Q137 Neg 3 17.01 33.716 .867 .801 

Q138 Neg 4 17.11 34.086 .816 .814 

Q139 Neg 5 15.44 43.125 .410 .908 
 
 
 

Scale: Normative Beliefs 
 

Case Processing Summary 
N % 

Cases Valid 329 100.0 

Excludeda 0 0.0 

Total 329 100.0 

a. Listwise deletion based on all variables in the 

procedure. 
 

Reliability Statistics 
Cronbach's 

Alpha N of Items 

 
 
 

Item-Total Statistics 
 

Scale Mean if 

Item Deleted 

 
Scale Variance 

if Item Deleted 

 
Corrected Item- 

Total Correlation 

Cronbach's 

Alpha if Item 

Deleted 

Q6 Norm 1 18.59 41.663 .747 .901 

Q10 Norm 2 18.40 37.856 .804 .891 

Q13 Norm 3 18.07 39.252 .852 .880 

Q17 Norm 4 18.34 39.036 .854 .879 

Q130 Norm 5 18.92 46.095 .658 .918 

.872 5 

.914 5 
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Scale: Control Beliefs 
 

Case Processing Summary 
N % 

Cases Valid 329 100.0 

Excludeda 0 0.0 

Total 329 100.0 

a. Listwise deletion based on all variables in the 

procedure. 

 
 

Reliability Statistics 
Cronbach's 

Alpha N of Items 

 
 
 

Item-Total Statistics 
 

Scale Mean if 

Item Deleted 

 
Scale Variance 

if Item Deleted 

 
Corrected Item- 

Total Correlation 

Cronbach's 

Alpha if Item 

Deleted 

Q7 Control 1 20.17 20.491 .298 .494 

Q11 Control 2 20.52 17.159 .481 .388 

Q18 Control 3 21.46 15.078 .438 .380 

Q131 Control 4 23.60 16.868 .116 .650 

Q132 Control 5 21.01 17.759 .323 .464 
 
 
 
 

Scale: Intention to consume 
 

Case Processing Summary 
N % 

Cases Valid 329 100.0 

Excludeda 0 0.0 

Total 329 100.0 

a. Listwise deletion based on all variables in the 

procedure. 

 
 

Reliability Statistics 
Cronbach's 

Alpha N of Items 

 

.533 5 

.982 5 
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Item-Total Statistics 
 

Scale Mean if 

Item Deleted 

 
Scale Variance 

if Item Deleted 

 
Corrected Item- 

Total Correlation 

Cronbach's 

Alpha if Item 

Deleted 

Q8 Intent 1 17.42 63.531 .917 .981 

Q15 Intent 2 17.55 61.590 .949 .977 

Q16 Intent 3 17.40 60.308 .953 .976 

Q133 Intent 4 17.53 62.158 .947 .977 

Q134 Intent 5 17.50 60.690 .962 .975 
 
 
 

Chapter 3: Descriptive Statistics for Exploratory Factor Analysis 
 

Descriptive Statistics 
N Minimum Maximum Mean Std. Deviation 

Age calculated 731 18 74 43.24 14.588 

Please indicate your gender 731 1 2 1.56 0.497 

Please indicate the highest 

level of education you have 

completed 

731 1 6 3.01 1.266 

Valid N (listwise) 731     
 

 
 

Statistics 
 
 
 
 

Age calculated 

 
 

Please indicate 

your gender 

Please indicate 

the highest level 

of education you 

have completed 

N Valid 731 731 731 

Missing 0 0 0 

Mean 43.24 1.56 3.01 

Std. Deviation 14.588 .497 1.266 
 
 

Please Indicate your Gender 
 
 

Frequency 

 
 

Percent 

 
 

Valid Percent 

Cumulative 

Percent 

Valid Male 325 44.5 44.5 44.5 

Female 406 55.5 55.5 100.0 

Total 731 100.0 100.0  
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Please Indicate the Highest Level of Education you have Completed 
 
 

Frequency 

 
 

Percent 

 
 

Valid Percent 

Cumulative 

Percent 

Valid Did not complete Year 12 

High School 
104 14.2 14.2 14.2 

Completed Year 12 High 

School, or Certificate II or III 
158 21.6 21.6 35.8 

Diploma, or Trade Certificate 

or Certificate IV 
198 27.1 27.1 62.9 

Bachelor Degree 186 25.4 25.4 88.4 

Honours, or Post Graduate 

Certificate 

71 9.7 9.7 98.1 

Doctorate or higher 14 1.9 1.9 100.0 

Total 731 100.0 100.0  
 
 
 

Descriptive Statistics for Confirmatory Factor Analysis 
 

Statistics 
 
 
 
 

Age calculated 

 
 

Please indicate 

your gender 

Please indicate 

the highest level 

of education you 
have completed 

N Valid 727 727 727 

Missing 0 0 0 

Mean 42.77 1.60 3.07 

Std. Deviation 14.732 .491 1.260 
 
 

Please Indicate your Gender 
 
 

Frequency 

 
 

Percent 

 
 

Valid Percent 

Cumulative 

Percent 

Valid Male 294 40.4 40.4 40.4 

Female 433 59.6 59.6 100.0 

Total 727 100.0 100.0  
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Please Indicate the Highest Level of Education you have Completed 
 
 

Frequency 

 
 

Percent 

 
 

Valid Percent 

Cumulative 

Percent 

Valid Did not complete Year 12 

High School 
84 11.6 11.6 11.6 

Completed Year 12 High 

School, or Certificate II or III 
171 23.5 23.5 35.1 

Diploma, or Trade Certificate 

or Certificate IV 
196 27.0 27.0 62.0 

Bachelor Degree 178 24.5 24.5 86.5 

Honours, or Post Graduate 

Certificate 

82 11.3 11.3 97.8 

Doctorate or higher 16 2.2 2.2 100.0 

Total 727 100.0 100.0  
 
 
 

Descriptive Statistics for Exploratory Factor Analysis 
Statistics 

 
 
 
 

Age calculated 

 
 

Please indicate 

your gender 

Please indicate 

the highest level 

of education you 

have completed 

N Valid 766 766 766 

Missing 0 0 0 

Mean 42.54 1.58 3.11 

Std. Deviation 14.440 .494 1.232 
 
 

Please Indicate your Gender 
 
 

Frequency 

 
 

Percent 

 
 

Valid Percent 

Cumulative 

Percent 

Valid Male 322 42.0 42.0 42.0 

Female 444 58.0 58.0 100.0 

Total 766 100.0 100.0  
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Please Indicate the Highest Level of Education you have Completed 
 
 

Frequency 

 
 

Percent 

 
 

Valid Percent 

Cumulative 

Percent 

Valid Did not complete Year 12 

High School 
79 10.3 10.3 10.3 

Completed Year 12 High 

School, or Certificate II or III 
170 22.2 22.2 32.5 

Diploma, or Trade Certificate 

or Certificate IV 
223 29.1 29.1 61.6 

Bachelor Degree 189 24.7 24.7 86.3 

Honours, or Post Graduate 

Certificate 

90 11.7 11.7 98.0 

Doctorate or higher 15 2.0 2.0 100.0 

Total 766 100.0 100.0  
 
 
 
 

Chapter 3: Reliability Statistics for Exploratory Factor Analysis 
 

Case Processing Summary 
N % 

Cases Valid 731 100.0 

Excludeda 0 .0 

Total 731 100.0 

a. Listwise deletion based on all variables in the 

procedure. 

 
 

Reliability Statistics 
 
 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items 

 
 
 
 

N of Items 

.847 .846 5 
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Item-Total Statistics 

 
Scale Mean if 

Item Deleted 

 
Scale Variance 

if Item Deleted 

 
Corrected Item- 

Total Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

5_PBB1 18.41 21.646 .660 .649 .814 

9_PBB2 18.69 20.400 .709 .700 .800 

85_PBB3 18.99 23.127 .510 .570 .852 

86_PBB4 18.93 21.549 .619 .622 .825 

20_PBB5 18.43 19.873 .785 .700 .779 
 
 

Reliability Statistics 
 
 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items 

 
 
 
 

N of Items 

.858 .857 5 
 
 

Item-Total Statistics 
 

Scale Mean if 

Item Deleted 

 
Scale Variance 

if Item Deleted 

 
Corrected Item- 

Total Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

135_NBB1 15.49 31.516 .634 .450 .839 

136_NBB2 15.32 30.331 .810 .719 .793 

137_NBB3 15.18 28.879 .863 .847 .777 

138_NBB4 15.04 29.393 .811 .781 .791 

139_NBB5 16.89 38.758 .304 .104 .913 
 
 

Reliability Statistics 
 
 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items 

 
 
 
 

N of Items 

.893 .891 5 
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Item-Total Statistics 
 

Scale Mean if 

Item Deleted 

 
Scale Variance 

if Item Deleted 

 
Corrected Item- 

Total Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

10_Norm1 18.91 29.029 .773 .612 .862 

13_Norm2 18.42 30.304 .801 .718 .855 

17_Norm3 18.76 29.502 .840 .756 .845 

6_Norm4 18.95 31.242 .727 .532 .872 

130_Norm5 19.40 36.710 .557 .323 .905 
 
 
 

Reliability Statistics 
 
 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items 

 
 
 
 

N of Items 

.486 .541 5 
 
 

Item-Total Statistics 
 

Scale Mean if 

Item Deleted 

 
Scale Variance 

if Item Deleted 

 
Corrected Item- 

Total Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

7_Cont1 19.17 17.124 .231 .229 .459 

11_Cont2 19.46 14.876 .379 .272 .376 

131_Cont3 22.65 11.088 .219 .101 .520 

132_Cont4 20.13 13.806 .289 .119 .412 

130_Norm5 21.53 14.718 .314 .128 .402 
 
 

Reliability Statistics 
 
 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items 

 
 
 
 

N of Items 

.520 .546 4 
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Item-Total Statistics 
 

Scale Mean if 

Item Deleted 

 
Scale Variance 

if Item Deleted 

 
Corrected Item- 

Total Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

7_Cont1 16.09 8.314 .344 .225 .442 

11_Cont2 16.37 6.785 .457 .269 .325 

132_Cont4 17.04 5.987 .321 .113 .452 

130_Norm5 18.44 7.850 .183 .059 .560 
 

Reliability Statistics 
 
 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items 

 
 
 
 

N of Items 

.977 .977 5 
 
 

Item-Total Statistics 
 

Scale Mean if 

Item Deleted 

 
Scale Variance 

if Item Deleted 

 
Corrected Item- 

Total Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

133_Int3 17.67 55.288 .938 .899 .971 

134_Int2 17.68 53.833 .960 .929 .968 

15_Int5 17.69 54.677 .932 .876 .972 

16_Int4 17.60 54.000 .939 .887 .971 

8_Int1 17.52 56.825 .896 .805 .977 
 
 
 
 

Cronbach’s Alpha for Confirmatory Factor Analysis Data 
 

Case Processing Summary 
N % 

Cases Valid 727 100.0 

Excludeda 0 .0 

Total 727 100.0 

a. Listwise deletion based on all variables in the 

procedure. 
 

Reliability Statistics 
Cronbach's 

Alpha N of Items 

 5 .854 
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Reliability Statistics 
Cronbach's 

Alpha N of Items 

 
 
 

Reliability Statistics 
Cronbach's 

Alpha N of Items 

 
 
 

Reliability Statistics 
Cronbach's 

Alpha N of Items 

 
 
 

Reliability Statistics 
Cronbach's 

Alpha N of Items 

 
 
 
 
 
 

Cronbach’s Alpha for Structural Equation Modelling Data 
 

Case Processing Summary 
N % 

Cases Valid 766 100.0 

Excludeda 0 .0 

Total 766 100.0 

a. Listwise deletion based on all variables in the 

procedure. 
 

Reliability Statistics 
 
 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items 

 
 
 
 

N of Items 

.861 .862 5 

5 .877 

5 .904 

4 .595 

5 .980 
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Reliability Statistics 
 
 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items 

 
 
 
 

N of Items 

.874 .874 5 
 
 

Reliability Statistics 
 
 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items 

 
 
 
 

N of Items 

.883 .883 5 
 
 

Reliability Statistics 
 
 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 
Items 

 
 
 
 

N of Items 

.607 .646 4 
 
 

Reliability Statistics 
 
 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items 

 
 
 
 

N of Items 

.979 .979 5 



250 
 

Chapter 3: Covariance and Correlation Statistics 

Covariances: (Group number 1—Default Model) 
 

 Estimate S.E. C.R. P Label 

CBD <--> PA .933 .087 10.672 *** 

PA <--> NA −.399 .054 −7.350 *** 

PA <--> SN 1.169 .085 13.815 *** 

NA <--> SN −.275 .039 −7.010 *** 

CBD <--> NA .131 .035 3.719 *** 

CBD <--> SN .535 .064 8.415 *** 

SN <--> control .872 .079 11.020 *** 

NA <--> control −.267 .045 −5.995 *** 

PA <--> control 1.099 .097 11.285 *** 

*** p < .001 
 
 

Correlations: (Group number 1—Default Model) 
 

 Estimate 

CBD <--> PA .489 

PA <--> NA −.498 

PA <--> SN .851 

NA <--> SN −.481 

CBD <--> NA .165 

CBD <--> SN .392 

SN <--> control .719 

NA <--> control −.378 

PA <--> control .647 

CBD <--> control .299 
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Chapter 4: Hierarchical Regression 
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Chapter 4: ANOVAs 
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Chapter 5: Logistic Regression 
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