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To the readers of this dissertation,  

“Consumption is the sole end and purpose of all production; and the 
interest of the producer ought to be attended to, only so far as it may 
be necessary for promoting that of the consumer.” ― Adam Smith 
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Abstract 

As the global population is predicted to reach billions in the coming decades, the challenge 
of providing sustainable and efficient protein sources is becoming increasingly urgent. 
Simultaneously, the need to mitigate climate change and prevent further depletion of 
natural resources continues to place immense pressure on existing food systems. In 
response, new foods and food related technologies (also referred to as food technologies), 
such as alternative protein sources, have emerged as potential solutions. Despite their 
nutritional, environmental and ethical benefits, consumer acceptance remains limited.  

Studies show that while many consumers express concern about environmental issues, 
their purchasing behaviours do not always align with their beliefs. Literature suggests that 
consumer motivations, perceived barriers, and differing understandings of sustainability 
contribute to this complex web of influences. Barriers such as neophobia, accessibility, 
scepticism, cost, and past failures in communication during food safety crises often hinder 
the adoption of such foods and food technologies.  

Addressing these challenges requires an interconnected and comprehensive approach 
towards sustainable consumption that promotes environmentally friendly and ethically 
produced products while aligning with consumer preferences. To bridge these gaps, this 
dissertation employed a mixed-methods approach, combining quantitative tools such as 
questionnaires with qualitative insights from interviews and focus groups. The research was 
structured in two parts: first, to understand the drivers and barriers in consumption and 
second, to assess the effectiveness of communication for complex scientific topics. 

Findings revealed that while health and sustainability motivated many consumers, 
several barriers impeded such as unfamiliarity with new foods and food technologies, 
limited information on origin and processing, accessibility, and cost hindered adoption. 
Concerns about additives were prominent for processed plant-based alternatives, while 
sensory appeal and food safety were key issues for edible insects. Cell-culture-derived meat 
raised concerns related to safety and artificiality due to stark differences in global 
regulatory frameworks.  

In the second phase, results indicated that clear, engaging scientific content improved 
public interest in science communication. Digital communication tools have shown promise 
in making scientific topics more accessible and increasing understanding. Digital tools, such 
as podcasts, proved effective in raising awareness of advanced analytical techniques like 
mass spectrometry, which is critical in environmental monitoring and food safety. 

Adoption strategies developed with consumers highlight the need for addressing 
consumer concerns. Educational campaigns, transparent labelling, and clear explanations 
of ingredients, sources, and processing methods were key in reducing scepticism. As 
consumer preferences evolve, future research should track responses to shifting regulations, 
cultural influences, and technological advancements.  

This research has wide-reaching implications. For policymakers and researchers, it 
underscores the need for transparency and accessible information to build trust and drive 
sustainable adoption. For the food industry, it identifies key factors to help manufacturers 
develop products that align with consumer priorities while promoting sustainability. 
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Povzetek 

Ker naj bi svetovno prebivalstvo v prihodnjih desetletjih doseglo več milijard, postaja izziv 
zagotavljanja trajnostnih in učinkovitih virov beljakovin vse bolj nujen. Hkrati je potreba 
po blaženju podnebnih sprememb in preprečevanju nadaljnjega izčrpavanja naravnih virov 
vse večji pritisk na obstoječe prehranske sisteme. Kot odgovor na to so se pojavile nove 
prehranske tehnologije, kot so alternativni viri beljakovin, ki predstavljajo potencialne 
rešitve. Kljub prehranskim, okoljskim in etičnim koristim ostaja sprejemanje med 
potrošniki omejeno.   

Študije kažejo, da čeprav mnogi potrošniki izražajo skrb za okoljske težave, njihovo 
nakupno vedenje pogosto ne odraža njihovih prepričanj. Literatura nakazuje, da na to 
zapleteno mrežo vplivov vplivajo motivacije potrošnikov, zaznane ovire in različna 
razumevanja trajnosti. Med ovirami so pogosto prisotni neofobija, dostopnost, skepticizem, 
stroški ter pretekli neuspehi v komuniciranju med krizami na področju varnosti hrane.   

Reševanje teh izzivov zahteva celovit pristop k trajnostni potrošnji, ki spodbuja okolju 
prijazne in etično proizvedene izdelke ter se prilagaja potrošniškim preferencam. Za 
zapolnitev vrzeli je bila uporabljena metoda mešanih pristopov, ki združuje kvantitativna 
orodja, kot so vprašalniki, in kvalitativne vpoglede iz intervjujev ter fokusnih skupin. 
Raziskava je bila strukturirana v dveh delih: prvi se je osredotočal na dejavnike in ovire 
pri potrošnji, drugi pa na učinkovitost komuniciranja kompleksnih znanstvenih tem. 

Rezultati so pokazali, da sta zdravje in trajnostnost motivirala številne potrošnike, 
vendar so različne ovire, kot so nepoznavanje novih živil in prehranskih tehnologij, omejene 
informacije o izvoru in predelavi, dostopnost ter stroški, ovirale sprejemanje. Pri predelanih 
rastlinskih alternativah so bili izraženi pomisleki glede aditivov, pri užitnih insektih pa 
senzorična privlačnost in varnost hrane. Pri mesu iz celične kulture so bile glavne skrbi 
varnost in umetnost postopka, predvsem zaradi velikih razlik v regulativnih okvirih. 

Drugi del raziskave je pokazal, da jasno in privlačno znanstveno komuniciranje povečuje 
zanimanje javnosti za znanost. Digitalna orodja so učinkovita pri izboljšanju dostopnosti 
znanstvenih tem in razumevanja. Zlasti podkasti so bili uspešni pri ozaveščanju o analitskih 
tehnikah, kot je masna spektrometrija, ki je ključna pri nadzoru okolja in varnosti hrane. 

Strategije sprejemanja, razvite s potrošniki, poudarjajo potrebo po naslovitvi njihovih 
pomislekov. Izobraževalne kampanje, transparentno označevanje in jasne razlage sestavin, 
izvora ter predelovalnih metod so ključne pri zmanjševanju skepticizma. Ker se potrošniške 
preference razvijajo, bi morale prihodnje raziskave spremljati odzive na spreminjajoče se 
regulative, kulturne vplive in tehnološke napredke. 

Raziskava ima široke implikacije. Za oblikovalce politik in raziskovalce poudarja 
potrebo po transparentnosti in dostopnih informacijah za krepitev zaupanja in spodbujanje 
trajnostnih praks. Za prehransko industrijo pa opredeljuje ključne dejavnike, ki lahko 
pomagajo proizvajalcem razviti izdelke, ki ustrezajo potrošniškim prioritetam in podpirajo 
trajnostnost.
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Glossary 

Alternative 
Proteins 

Protein sources derived from non-traditional methods, such as plant-
based ingredients, cell-culture-derived meat, insects, or fermentation. 

Cell-Culture-
Derived 
Meat 

Meat grown from animal cells in a controlled environment, eliminating 
the need to raise or slaughter animals, offering a sustainable, ethical 
alternative to traditional meat. 

Circular 
Economy 

An economic system aimed at eliminating waste and promoting the 
continual use of resources by reusing, repairing, recycling, and 
regenerating products and materials. 

Consumer 
Acceptance 

Willingness of consumers to try, adopt, and regularly consume a product, 
influenced by factors like taste, price, and perceived benefits. 

Consumer 
Attitudes 

A consumer’s feelings, beliefs, and behavioural intentions towards a 
product, service, or brand, shaped by personal experiences, cultural 
influences, and marketing efforts. 

Consumer 
Behaviour 

The decision-making processes of individuals or groups as they search 
for, purchase, use, evaluate, and dispose of products or services. 

Consumer 
Perception 

The process by which consumers interpret and make sense of information 
about products, services, or brands based on their experiences, 
expectations, and sensory input. 

Food 
Innovation 

The development and implementation of new food products, processes, 
or technologies designed to improve quality, sustainability, and appeal. 

Food Related 
Technologies 

The application of scientific knowledge, engineering, and technological 
innovations to the production, processing, preservation, packaging, and 
distribution of food (also referred to as “food technologies”). 

Insect-Based 
Foods 

Edible products derived from insects, either whole or as ingredients (e.g., 
insect flour), promoted as a sustainable and nutrient-rich alternative to 
traditional protein sources. 

Listener 
Engagement 

The degree to which podcast listeners interact with, respond to, or are 
influenced by the content, often measured through feedback, surveys, or 
behavioural patterns. 

Mass 
Spectrometry 

An analytical technique used to identify and quantify chemical 
compounds by measuring the mass-to-charge ratio of ions. 

New Foods Food products introduced to the market for the first time, often involving 
novel ingredients, production methods, or formats to meet emerging 
consumer demands. 

Plant-Based 
Foods 

Foods made from plants, including fruits, vegetables, grains, legumes, 
and nuts, often formulated as alternatives to animal-derived products. 

Podcast A digital audio or video series distributed online, often used as a tool for 
storytelling, education, and engagement with specific audiences. 

Sustainable 
Consumption 

The practice of consuming goods and services without compromising the 
ability of future generations to meet their own. 
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Chapter 1 

1 Introduction 

The global food industry stands at a pivotal moment, shaped by shifting consumer 
priorities, evolving regulatory frameworks, and rapid technological advancements. 
Consumers, once passive recipients of food products, have emerged as active participants 
who shape trends by demanding greater transparency, ethical practices, and sustainability. 
These shifts have driven significant changes in food production, marketing, and product 
development, compelling industries to align with values such as health, environmental 
stewardship, and ethical consumption. 

Among the most transformative innovations are alternative proteins. These novel 
solutions address pressing concerns tied to traditional livestock farming, including 
greenhouse gas emissions, resource inefficiencies, and animal welfare. Despite their potential 
to revolutionise food systems, the adoption of alternative proteins hinges on consumer 
perception, awareness, and acceptance. Motivations rooted in environmental and ethical 
considerations generate interest, yet challenges like sensory appeal, cost, and scepticism 
surrounding processing remain substantial barriers. 

Communication and engagement play a critical role in bridging the gap between 
innovation and acceptance. Effective strategies, ranging from transparent labelling to 
educational campaigns, are vital for building trust and helping consumers make informed 
decisions. This chapter explores these themes in three parts: the evolving influence of 
consumers on food trends and regulations, consumer perceptions of new foods and food 
technologies (referred to more broadly as food related technologies, used here for 
simplicity), particularly alternative proteins, and the critical role of communication in 
enabling broader acceptance of specialised sciences involved in the field of food research. 

1.1 Consumer Influence on Food Trends and Market 

Dynamics 

The evolution of food consumption patterns clearly reflects how societies transform across 
different historical periods (Kearney, 2010; Johnson & Earle, 2016). During the 20th 
century, convenience foods emerged as a sign of rapid urbanisation, accompanied by 
changing priorities in traditional or typical family structures (Scholliers, 2015). This shift 
also marked a growing consumer focus on time efficiency while maintaining food quality 
(Harris & Shiptsova, 2007; Zhong & DeVoe, 2010). Gradually, food consumption patterns 
further transitioned to reflect increased expectations regarding food quality and innovation 
(Grunert, 2005).  

As these expectations evolved, understanding consumer behaviour became increasingly 
important for adapting to these changes and achieving market acceptance (Albertsen et 
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al., 2020). To meet these shifting demands, modern consumer research typically relies on 
systematic methods like qualitative and quantitative approaches, depending on the 
objectives at hand. Quantitative research, for instance, focuses on measurable data that 
can be analysed across larger populations (Payne & Wansink, 2011). Surveys are commonly 
used to identify trends and preferences, allowing researchers to assess patterns such as the 
willingness to pay or the popularity of certain brands and products. While these methods 
provide statistically robust results, they may overlook factors impacting consumer 
psychology such as impact of emotions and personal reasoning (Fischer & Guzel, 2023). 

Qualitative methods, on the other hand, are useful for exploring the motivations and 
attitudes underlying consumer behaviour (Spiggle, 1994). Techniques like focus groups and 
interviews provide rich, detailed information about perceptions and preferences, 
particularly those influenced by emotional and cultural factors. However, their smaller 
sample sizes make generalising findings more challenging (Vicsek, 2010). 

To fully understand the complexity of the research questions and their intersection with 
consumer psychology, many studies integrate both qualitative and quantitative methods 
to formulate a mixed-methods approach (Malina et al., 2011). Such approaches are 
beneficial in identifying general trends and patterns and subsequently diving deeper into 
the motivations and attitudes behind these behaviours (Kleih et al., 2022). 

Currently, consumers expect their foods to prioritise health and nutrition (McCluskey, 
2015; Duarte & Teixeira, 2021). There is also a strong emphasis on factors that drive 
ethical and sustainable practices (Kuokkanen, H., & Sun, 2020) in the food processing 
industry. This change in demand is particularly advocated by the overall increase in 
awareness of global challenges and their impact on food systems such as climate change, 
resource management and processing practices (Lusk & McCluskey, 2018; Lusk, 2019; Fang 
et al., 2023; Peiró-Signes et al., 2022). 

At the core of this paradigm lies the concept of sustainability in consumption patterns, 
which gained significant traction at the 1992 UN Earth Summit in Rio and the subsequent 
adoption of Agenda 21. At that time, the framework highlighted the critical balance 
between meeting fundamental human needs while preserving environmental integrity. This 
was when various sectors were evaluated for their environmental impact, with production 
and consumption systems standing out prominently due to their contributions to 
greenhouse gas emissions, water quality degradation, and biodiversity reduction (Grubb et 
al., 1993; Reisch et al., 2013). 

Despite recognising it as a challenge to sustainable consumption, progress towards 
integrating sustainability into the development of sectors like food systems has been slow 
and inconsistent, necessitating a more robust action plan from key players, including 
governments and various stakeholders (Mensah, 2019). 

Perhaps the biggest reason for this is the difficulty surrounding the complex definition 
of what constitutes sustainable consumption parameters and the varying levels of consumer 
engagement with it (Glavič & Lukman, 2007; Sedlacko et al., 2013). Therefore, it is difficult 
to overlook the significant impact consumers have on the products that the food industry 
can potentially manufacture, place on market shelves, and ensure their success (Linnemann 
et al., 2006; Boström & Klintman, 2019). 

A growing point of consideration in measuring this impact is the shift observed in how 
the majority of companies have transitioned from supply-driven models to demand-driven 
ones, with consumer feedback being considered on multiple stages of the food supply chain 
(Saitone & Sexton, 2017). This shift has also given rise to the need for transparency and 
accountability, resulting in the emergence of the "farm to fork" concept (Donaldson, 2022). 
At present, this is achieved through the implementation of procedures and practices to 
ensure traceability in the food supply chain (Aung & Chang, 2014). 
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The benefits of introducing traceability in the supply chain have been considerable, not 
just for gaining consumer trust but also for establishing food safety. Traditionally 
demonstrated by the use of barcodes and enhancements in barcode features, this system of 
traceability has now progressed to the use of blockchain technologies in the food industry 
(Fan et al., 2019; Chun-Ting, 2020). 

These technological advancements have revolutionised the ability to trace products 
through multiple operations in the supply chain. Specifically, they address key areas such 
as tracking goods during transportation, ensuring transparency in information sharing, and 
managing both in-house and outsourced production processes. They also play a critical role 
in meeting food safety and quality requirements (Ringsberg, 2014). 

In addition to improving operational efficiency, these technologies enable real-time 
verification of production standards and provide clear insights into the local or regional 
origins of food products. This level of traceability helps companies validate their claims 
about ethical and sustainable practices, such as fair-trade certifications (Sun & Wang, 
2019).  

Such innovations further contribute to building consumer trust, provided that the 
information is made available to consumers in an accessible manner. This enables 
consumers to make informed decisions about the products they purchase (Zhang et al., 
2020; Lam et al., 2024). Table 1.1 provides a brief overview of the factors that currently 
contribute to consumer trust in food systems, including transparency, source credibility, 
perceived benefits and risks, and cultural and personal beliefs. 

Table 1.1: Factors impacting consumer perception and trust on food-related matters. 

Factor Importance Implementation 

Transparency Consumers value clear, honest 

communication about ingredients, 

production processes, and safety 

measures. 

Provide detailed information on 

websites, packaging, and marketing 

materials. 

Source Credibility Information from trusted sources is 

more likely to be accepted by 

consumers. 

Collaboration of researchers, 

businesses and policy-makers to 

present information authentically.  

Perceived 

Benefits and 

Risks 

Consumers weigh the perceived 

benefits and risks of food products. 

Communicate scientific evidence 

supporting safety and benefits, 

highlighting evidence and cases. 

Ease of 

Understanding 

Simplifying complex information 

helps consumers make informed 

decisions. 

Use visual aids, bullet points, and 

simple terms; employ interactive 

media and tools. 

Cultural and 

Personal Beliefs 

Personal values and cultural beliefs 

significantly impact consumer 

choices. 

Tailor messages to align with the 

values and beliefs of different 

consumer segments. 

Past Experiences Previous experiences with similar 

products or technologies can shape 

current perceptions. 

Outline past issues and 

improvements transparently; take 

quick action to address concerns. 

 
This increase in awareness has also had a significant impact on the dietary choices of 

consumers over time. Currently, diets relying heavily on plant-based options, such as 
vegetarian and vegan diets, have become popular among consumers for their ethical and 
environmental benefits (Hassoun et al., 2022). Emerging Climatarian dietary patterns focus 
on foods with minimal carbon footprints, reflecting the growing consumer interest in 
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reducing environmental impact through dietary choices (Dixon et al., 2023; Tilman & 
Clark, 2014). Other dietary trends like flexitarian diets, which are still being refined and 
clarified in terms of their definitions and what they constitute, have also gained popularity 
as they avoid relying solely on red meat for protein content (Dagevos, 2021; Derbyshire, 
2017). 

Dietary lifestyles that do not depend solely on the consumption of traditional meat 
sources for protein are often linked to better health and nutrition (Derbyshire, 2017; Fresán 
& Sabaté, 2019). They not only address ethical and environmental concerns but also offer 
several health benefits, which have been extensively documented in the literature. This link 
was established primarily due to the issues and diseases associated with red meat 
consumption, such as cardiovascular disease, diabetes, and, in certain cases, an increased 
risk of mortality (Shi et al., 2023; Lippi et al., 2015; Pan et al., 2012; McAfee, 2010). 
However, diets that completely omit animal proteins must be carefully balanced to meet 
human nutritional needs, including adequate protein, vitamin B12, and omega-3 fatty acid 
intake (Dagevos, 2021; Vogtschmidt et al., 2021; Craig, 2009; Derbyshire, 2017). 

As a result, balanced dietary frameworks like the Mediterranean and Nordic diets have 
gained popularity, reflecting the connection consumers make between their traditions and 
health, particularly in Europe (Biggi et al., 2024; Micheelsen et al., 2013). Being more 
similar in design than different, these dietary frameworks also contribute to the goal of 
promoting sustainable consumption (Krznarić et al., 2021). 

The Mediterranean dietary pattern, often called the MedDiet, was first introduced by 
Ancel Keys in the 1960s. Simple traditional practices and the use of fresh ingredients 
contribute to its nutritional effectiveness since it focuses on foods such as fruits, vegetables, 
whole grains, nuts, olive oil, and moderate amounts of fish, with an emphasis on healthy 
unsaturated fats. Over time, this diet has been linked to significant health benefits, 
including lower risks of cardiovascular disease, cancer, and other chronic illnesses. The 
MedDiet has also been shown to improve cholesterol levels, support better vascular health, 
and reduce inflammation (Davis et al., 2015; Dernini & Berry, 2015; Estruch et al., 2018; 
Becerra-Tomás et al., 2020; Guasch‐Ferré & Willett, 2021; et al., 2013; Martínez-González 
et al., 2015). 

However, defining the MedDiet is not always straightforward. For instance, 
recommendations for the amount of olive oil or vegetables to include can vary, making it 
difficult to establish a standard version. Another challenge is making the MedDiet 
accessible outside its native regions. Key ingredients, such as fresh produce and olive oil, 
can be expensive or difficult to source, which can limit its adoption in different regions 
(Biggi et al., 2024; Tsofliou et al., 2022). 

The Nordic dietary framework, particularly the New Nordic Diet (NND), shares a 
similar focus on sustainability and health. This diet emphasises whole grains, fatty fish, 
root vegetables, and seasonal produce, with a focus on locally sourced, resource-efficient 
foods. Inspired by the New Nordic Cuisine movement, the NND integrates health, 
gastronomy, and sustainability into a cohesive lifestyle. Literature highlights the significant 
health benefits of the NND, including improved cardiovascular health, reduced obesity, 
and lower risks of chronic diseases such as type 2 diabetes. Initiatives like the OPUS project 
have further supported the NND, promoting its high nutrient content and low 
environmental impact (Adamsson et al., 2012; Mithril et al., 2012; Mithril et al., 2013; 
Adamsson et al., 2014; Kanerva et al., 2014). 

The diet also aligns with sustainability goals by advocating for locally grown and 
organic foods (Meltzer et al., 2019). However, despite being a valuable dietary model, there 
are challenges to its widespread adoption. Economic constraints and the limited availability 
of key ingredients, particularly outside the Nordic region, remain significant barriers. 
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Additionally, the reliance on region-specific foods, such as wild herbs or fish, raises 
questions about its practicality in non-Nordic regions (Micheelsen et al., 2013; Leer, 2016). 

Accompanying these dietary trends is a growing consumer preference for so-called 
minimally processed and "clean label" products. The core concept behind these products is 
the removal of artificial colours, flavours, preservatives, genetically modified organisms 
(GMOs), and any other chemical additives to promote health-conscious and 
environmentally sustainable consumption. Clean-label products cater to individuals 
prioritising natural ingredients in their diets, focusing on quality and regional produce and 
further include transparency, ethical sourcing, and environmental considerations to meet 
the demands of modern consumers (Maruyama et al., 2021; Cao & Miao, 2023; Hsu et al., 
2023). 

Modern dietary patterns have also evolved to include specialised certifications in 
product labelling to reflect consumers’ growing demand for transparency and ethical 
sourcing. A report by FMI and NIQ (2023) highlights that 76% of shoppers affirm the 
significance of transparency from brands and manufacturers in 2023, reflecting a steady 
rise from 72% in 2021 and 69% in 2018. 

Certifications such as organic, non-GMO, and fair trade have become essential for food 
industries aiming to demonstrate that their products are responsibly sourced and meet 
ethical and environmental standards. For instance, fair trade certification, which indicates 
that the product is responsibly sourced, farmed, and processed, also has a positive impact 
on its perceived healthiness among consumers. In the case of organic certification, the 
organic food label, indicating that the food is grown without synthetic pesticides or 
fertilisers, is perceived by consumers as healthier and more nutritious (Drexler et al., 2018; 
Janssen & Hamm, 2012; Annunziata et al., 2011). 

One prominent certification scheme is the European quality schemes. These labelling 
schemes, as shown in Figure 1.1, include some of the most important labels, such as 
Protected Designation of Origin (PDO), Protected Geographical Indication (PGI), and 
Traditional Speciality Guaranteed (TSG). These labels are globally associated with quality 
products in Europe. Their aim plays a critical role in advancing these principles by 
safeguarding authenticity, regional identity, and traditional practices (Becker, 2009; 
Albuquerque et al., 2018; Glogovețan et al., 2022; Dias & Mendes, 2018). 

   

 

Figure 1.1: EU Quality Schemes Labels (European Commission, 2020). 

PDO certification is the most stringent category in the EU quality schemes because it 
requires every stage of production, processing, and preparation to occur within a specific 
geographic area (European Commission, 2020). For example, Parmigiano Reggiano, the 
iconic Italian cheese, is PDO-certified, meaning it can only be produced in designated 
provinces of Emilia-Romagna and Lombardy. This certification mandates that the cheese 
be produced in accordance with traditional methods and use locally sourced ingredients 
(Arfini et al., 2019). PGI certification is slightly less restrictive and states that at least one 
phase of production, processing, or preparation must occur within a specific geographic 
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area associated with its claim (European Commission, 2020). A well-known example is 
Scottish Farmed Salmon, which carries the PGI label to signify its sourcing in the UK, 
even if it is packed in other regions (UK Government, n.d.). 

Literature has extensively covered the impact of PDO and PGI certification on 
consumer willingness to purchase certified products. These certifications are often preferred 
due to their perceived authenticity and strong connection to regional heritage. However, 
competitive pricing and effective product presentation are two significant factors 
influencing their purchasing decisions (Dafni & Likudis, 2024). 

TSG certification, in contrast, focuses on protecting traditional recipes or production 
methods regardless of geographic origin. For instance, Neapolitan pizza is a TSG-certified 
dish which means that it would be made using traditional techniques like hand-stretching 
the dough and baking it in a wood-fired oven, even if it is produced outside Naples (Stazio, 
2021). Similarly, Belgian Gueuze Beer is a TSG-certified lambic-style beer known for its 
unique brewing process of spontaneous fermentation (Avermaete & Vandermosten, 2016). 

These certifications play an integral role in contributing to sustainable consumption 
along with food authentication. PDO and PGI promote local production, reducing 
transportation-related emissions and supporting regional economies. They also help 
preserve biodiversity by encouraging traditional farming practices, such as the use of native 
plant varieties or livestock breeds, which are often more resilient to local environmental 
conditions (Becker, 2009; Albuquerque et al., 2018; Glogovețan et al., 2022; Dias & Mendes, 
2018; European Commission, 2020).  

Innovation, however, does not stop at packaging or labelling; it extends deeply into the 
products themselves. As consumers increasingly seek food options that align with their 
health, ethical, and environmental values, companies are rethinking the very foundations 
of food development. A prominent example is the evolution of alternative proteins and 
plant-based foods, which exemplify how brands are innovating not just in presentation but 
also in addressing fundamental consumer demands (Aschemann-Witzel et al., 2021; Wild 
et al., 2014). 

The plant-based food revolution began with the dairy industry to meet the rising 
demand for non-dairy alternatives (ProVeg International, n.d.). Brands like Oatly are at 
the forefront of this shift by positioning itself as a case study for how brand-driven activism 
can challenge traditional consumption, production, and policies while driving systemic 
change. Oatly offers oat-based milk alternatives that cater to health-conscious consumers 
and those seeking plant-based dietary options. It also promotes its products as having a 
smaller carbon footprint compared to traditional dairy, positioning itself as 
environmentally and socially responsible (Koch, 2020). 

Leading the meat alternatives category are companies like Beyond Meat, Quorn, and 
Impossible Foods, which offer plant-based burgers, sausages, and ground meat alternatives 
designed to replicate the sensory experience of traditional meat (Business Wire, 2023). 
These products aim to appeal not only to vegans but also to flexitarians and meat lovers. 
For instance, Quorn products are made from a naturally occurring fungus called Fusarium 
venenatum, while Impossible Foods has introduced groundbreaking techniques using heme, 
an iron-containing molecule that mimics the flavour of meat (Quorn, n.d.; Impossible 
Foods, n.d.). 

As demand for plant-based options grows, major fast-food chains have also recognised 
the need to adapt their menus. Companies like Burger King and McDonald’s have 
partnered with Beyond Meat and Impossible Foods to integrate plant-based offerings into 
their product lines. Burger King, for example, collaborated with Impossible Foods to launch 
the Impossible Whopper, a plant-based version of its signature Whopper. Similarly, 
McDonald’s introduced the McPlant burger in partnership with Beyond Meat to cater to 
consumers seeking plant-based options (The Guardian, 2019; Mcdonald’s, n.d.). 
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1.2  New Foods and Food Technologies 

The evolution of food technologies reflects shifting priorities in addressing the increasingly 
complex challenges of food security and sustainable consumption. In this context, food 
security refers to the ability of every individual to access sufficient, safe, and nutritious 
food. This goes hand in hand with the concept of sustainable consumption which ensures 
that production, distribution and consumption of food meet needs of consumers without 
compromising resources for future generations (Mc Carthy et al., 2018; Berry et al., 2015; 
Premanandh, 2011). 

This has become particularly challenging as the global population is projected to reach 
approximately 10 billion by 2050. Global agricultural systems are already constrained by 
the depletion of land and water resources. The effects of climate change have added further 
stress to this equation. The pressure brought by this population growth highlights the need 
to increase resilience across the entire food supply chain. It should be noted that this is not 
just about increasing production volumes, but also about meeting dietary needs, addressing 
nutritional deficiencies, and creating a food system that can adapt to changing global 
demands (FAO, 2017; Fitton et al., 2019; Rockström et al., 2017; Fischer et al., 2002; 
Pretty, 2018; Mrabet, 2023; Gillespie & van den Bold, 2017). 

Historically, the development of food technologies has mirrored the evolving priorities 
of societies. In the 19th and 20th centuries, innovations directed towards food preservation, 
such as canning, freeze-drying, and food irradiation, emerged to meet the demands of 
rapidly urbanising populations. These preservation methods extended food shelf life, 
reduced waste, and improved accessibility, enabling urban centres to rely on safe and 
durable food supplies. For example, irradiation extends shelf-life by eliminating pathogens 
in food items that cannot be refrigerated or quickly transported due to any infrastructure 
and logistical limitations (Rahman, 2020; Owusu-Apenten & Vieira, 2023; Shukla, 2011; 
Farkas & Mohácsi-Farkas, 2011; Josephson, 1983). 

In the 1980s and 1990s, advancements in biotechnology and genetic engineering shifted 
the focus towards enhancing crop productivity and resilience. Genetically modified 
organisms (GMOs) allowed precise modifications to crops and improved their resistance to 
pests, diseases, and environmental stressors (Ronald, 2011; Chassy, 2007; Glass-O'Shea, 
2021). Monsanto’s glyphosate-resistant crops, for instance, enabled farmers to manage 
weeds more efficiently, reduce chemical inputs, and ensure stable yields while mitigating 
environmental impacts (Green, 2009). 

In addition to improving crop conditions, food technologies have played a vital role in 
addressing health and nutrition. Moving beyond basic sustenance, biofortification 
technologies have targeted dietary deficiencies, particularly in vulnerable populations. 
Innovations such as iron-rich beans and zinc-enriched wheat demonstrate the potential of 
food technologies to combat micronutrient deficiencies. A notable example is Golden Rice, 
which is enriched with vitamin A and has been instrumental in preventing malnutrition-
related diseases like childhood blindness in developing countries (Bouis et al., 2003; Bouis 
& Saltzman, 2017; Kumar et al., 2019; Shahzad et al., 2014). 

The historical trajectory of food technologies underscores the importance of scientific 
advancement and innovation in addressing global food-related priorities (Tian et al., 2016). 
As the challenges facing the global food system become increasingly complex, the need to 
prioritise the development of innovative food technologies has become more crucial to 
meeting the needs of present and future generations. 

Literature indicates that the food sector contributes approximately one-third of global 
greenhouse gas emissions. Traditional livestock farming, for instance, is a leading cause of 
deforestation, methane emissions, and water overuse. In the development of food 
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technologies, this necessitates accounting for environmental impacts and ensuring they are 
designed to address these issues (Gilbert, 2012; Clune et al., 2017; Garnett, 2009). 

One approach to tackling this has been finding alternative sources of protein to reduce 
dependence on traditional livestock farming. Thus, the concept of alternative protein 
sources emerged to minimise this sector's environmental footprint without compromising 
food security. Furthermore, the shift towards plant-based and cellular agriculture is a direct 
response to the environmental pressures associated with traditional livestock farming 
(Poore & Nemecek, 2018; He et al., 2020; Nyika et al., 2021). 

Plant-based meat alternatives have gained significant interest as a promising substitute 
for traditional meat, with many variants focusing on replicating the taste and texture that 
appeal to consumers (Jang & Lee, 2024; Michel et al., 2021). Building on innovation in this 
category, cellular agriculture takes a step further by cultivating animal proteins directly 
from cells in controlled environments to produce cultured meat (Stephens et al., 2018). 

The environmental advantages of these technologies extend beyond providing new 
sources of protein to meet the global demand of nutrition. However, they need to be 
evaluated carefully and comprehensively for their potential to address the ethical and 
environmental concerns tied to traditional sources of meat (Van der Weele et al., 2019; 
Shanmugam et al., 2023; Sinke et al., 2023). 

Precision agriculture is another example of how digital tools can optimise use of 
resources to aid sustainable consumption. Technologies based on Internet of Things (IoT)-
based automation such as GPS, drones, and data analytics can be used by producers and 
farmers to monitor soil health, detect disease outbreaks early, and apply water and 
fertilisers with precision. This not only improves productivity but also reduces resource 
waste and mitigates pollution caused by agricultural runoff into water bodies (Shafi et al., 
2019; Gebbers & Adamchuk, 2010).  

A key consideration in the development of any new food technology is its compliance 
with public health safety standards (Henson & Heasman, 1998). This compliance is 
regulated by robust frameworks that oversee the development and adoption of novel foods 
and food technologies. Table 1.2 outlines countries and regions with prominent regulatory 
bodies and their regulations for evaluating such food commodities (Good Food Institute, 
2023; Good Food Institute APAC, n.d.; European Food Safety Authority, 2018; Food and 
Drug Administration, 2022; Food and Drug Administration, n.d.; Food Standards Agency, 
2024; Food Standards Agency, 2022; Good Food Institute Europe, 2024; Singapore Food 
Agency, 2024; Keller and Heckman LLP, 2024; National People’s Congress of the People’s 
Republic of China, 2011; Zmuni, 2022; Vegconomist, 2023; Food Safety Commission of 
Japan, n.d.; Ministry of Food and Drug Safety, 2022; Health Canada, 2006; Food Standards 
Australia New Zealand, 2022; Saudi Food and Drug Authority, 2021). 

 

Table 1.2: Novel food regulations adopted by different countries/ regions. 

Regulatory Body Country/ Region Regulation Year 

European Food 

Safety Authority 

(EFSA) 

European Union Regulation (EU) 

2015/2283 

Last reviewed on  

3rd December 2024. 

Food and Drug 

Administration 

(FDA) 

United States No specific regulation 

for novel foods. 

Alternatives regulated 

under Federal Food, 

Drug, and Cosmetic 

Act (FD&C Act) 

Case-by-case 

evaluation. 

Draft guidance on 

plant-based 

alternatives on 6th 

January 2025. 
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Food Standards 

Agency (FSA) 

United Kingdom Regulation (EC) 

2017/2469 

 

Adopted in 2018. 

Plans to modernise 

guidelines for meat 

alternatives.  
Singapore Food 

Agency (SFA) 

Singapore Novel Food 

Regulatory 

Framework 

Published in 2019. 

Food Safety and 

Security Bill (FSSB) 

defines alternative 

proteins. 

National Centre for 

Food Safety 

Assessment (CFSA) 

China Food Safety Law of 

the People’s Republic 

of China 

Adopted in 2009. 

Last amendment in 

April 2021. China's 

General Principles for 

Plant-Based Food 

published in August 

2021. 

Food Safety 

Commission of Japan 

(FSCJ), Ministry of 

Agriculture, Forestry 

and Fisheries 

(MAFF) 

Japan No fixed regulations 

in place 

Reviewed on case-by-

case basis. 

MAFF Food Tech 

Study Group Interim 

Report (2020) for 

meat alternatives. 

Ministry of Food and 

Drug Safety (MFDS) 

South Korea Korean Food Code Draft Amendment in 

August 2023. 

Enforced since 1st 

January 2024. 

Health Canada (HC) Canada Guidelines for the 

Safety Assessment of 

Novel Foods 

Published in June 

2006, last updated on 

July 2022. 

Food Standards 

Australia New 

Zealand (FSANZ) 

Australia and New 

Zealand 

Australia New 

Zealand Food 

Standards Code 

(Standards 1.1.1 and 

1.5.1) 

Guidelines published 

in June 2022. Last 

updated in 2024. 

Saudi Food and Drug 

Authority (SFDA) 

Saudi Arabia SFDA FD 5031:2020 Draft published in 

December 2019. 

 
Regulatory bodies, such as the EFSA and FSA, have established guidelines to assess 

novel food products and food technologies. For example, EFSA operates under Regulation 
(EU) 2015/2283, which defines novel foods as those not significantly consumed within the 
EU prior to May 15, 1997. The FSA in the UK follows a similar process post-Brexit for 
novel foods. With such regulation, there is a pre-market authorisation process for a 
thorough risk assessment to evaluate the nutritional, toxicological, and allergenic properties 
of each product being introduced to the market. Alternative proteins, including plant-based 
products, edible insects, and cultured meat, fall under this framework (EFSA, 2018; FSA, 
2024). 

In the U.S., the FDA does not implement a strict guideline and evaluates alternative 
proteins through a pre-market consultation process followed by a detailed scrutiny of the 
product. Companies must provide comprehensive data on production methods, safety 
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protocols, and the product's equivalence to conventional counterparts. For cell-culture-
derived meat (CCDM), however, the FDA requires more complete details and transparency 
on the production phase, while the U.S. Department of Agriculture (USDA) manages 
labelling (FDA, 2022). 

It is important to note that many countries, including China, Singapore, and South 
Korea, follow similar guidelines as FDA (Good Food Institute, 2023; Good Food Institute 
APAC, n.d.). However, the presence of varying regulatory frameworks across nations often 
adds complexity to the international trade in the food sector. Despite these differences, the 
overarching goal of all regulatory bodies remains the same: to safeguard the health and 
well-being of their citizens. 

Having regulations and policies also influence the pace of innovation through research 
funding, tax incentives, and public-private partnerships. Programmes like the European 
Commission’s Horizon 2020 initiative and the UK’s Advanced Food Manufacturing 
Innovation Fund have provided critical support for developing plant-based and cell-based 
proteins, demonstrating how government investment can catalyse technological 
breakthroughs (European Commission, 2020; UK Government, 2023). 

Overly stringent regulations can also stifle innovation, while insufficient oversight risks 
breaking public trust. Adaptive frameworks, such as regulatory sandboxes that allow for 
controlled testing of novel technologies, offer a promising approach to addressing these 
challenges (European Commission, 2020).  

There is also a possibility of guidelines that could lead to global harmonisation of 
standards, similar to the Codex Alimentarius by the Codex Alimentarius Commission. 
Such guidelines could navigate the complexities of international trade and global food 
supply chains (Codex Alimentarius, 2020). 

1.2.1 Alternative Proteins  

High levels of meat consumption in certain regions emphasises the need for sustainable 
dietary alternatives (Font-i-Furnols, 2023; Van der Weele et al., 2019). Across over 20 EU 
countries, EFSA reports that adults consume a median of 35 grams of meat daily, with 
significant variation—ranging from 20 grams per day in Sweden to 237 grams in Austria 
(Turesky, 2018; Lyon, 2014). 

This widespread reliance on meat has raised substantial health and environmental 
concerns. Regular red meat consumption is closely linked to chronic conditions such as 
type 2 diabetes, cardiovascular disease, and certain cancers (Pan et al., 2012; Willett et 
al., 2019; Ekmekcioglu et al., 2017).  

As awareness of these risks grows, alternative proteins have emerged as a viable and 
health-conscious solution. These alternatives typically contain lower levels of saturated fats 
and cholesterol, making them a compelling choice for individuals looking to reduce their 
red meat intake (Satija & Hu, 2018). 

The urgency of finding sustainable food solutions is further underscored by global 
population projections. By 2050, the planet is expected to host nearly 10 billion people, 
necessitating a 70% increase in food production to meet growing demand. Protein, a 
cornerstone of human nutrition, poses a particular challenge given the environmental toll 
of traditional livestock farming. Livestock production has been linked to an increase in 
greenhouse gas emissions, deforestation, land and water scarcity. These factors prompted 
the search for alternatives that balance nutritional needs with ecological sustainability. In 
this context, alternative protein sources such as plant-based proteins, CCDM, edible insects 
are gaining momentum as innovative solutions that address food security, reduce ecological 
impact, and align with ethical concerns regarding animal welfare (FAO, 2009; Boland et 
al., 2013; Tilman & Clark, 2014; Henchion et al., 2017). 
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Plant-based proteins, derived from sources such as soya, pea, and chickpea, are among 
the most accessible alternatives to animal-derived proteins. These plant-based options offer 
a rich nutritional profile, providing a good amount of essential amino acids, vitamins, and 
minerals, while containing significantly lower levels of saturated fats than traditional meat 
(Qin et al., 2022; Poore & Nemecek, 2018). The appeal of plant-based proteins has been 
further bolstered by advancements in food technology allowing them to closely mimic the 
sensory experience of meat. Improved extraction and texturisation techniques have 
enhanced the taste and texture of plant-based products, thereby contributing increasing 
consumer acceptance (Michel et al., 2021; Aschemann-Witzel et al., 2021; Onwezen et al., 
2021). 

Beyond their nutritional benefits, plant-based proteins stand out for their 
environmental efficiency. For instance, producing 100 grams of protein from peas requires 
just 1.2 to 6.4 square metres of land, compared to 42 to 369 square metres for beef (Poore 
& Nemecek, 2018). This stark difference illustrates the potential of plant-based alternatives 
to alleviate deforestation, soil degradation, and water scarcity which are considered as key 
challenges associated with traditional livestock farming (He et al., 2020; Gilbert, 2012; 
Clune et al., 2017; Garnett, 2009). 

Innovative products made from non-meat components that replicate the taste and 
texture of meat align closely with the growing demand for animal-free, vegan, and 
vegetarian alternatives. One notable example is mycoprotein, a single-cell protein rich in 
protein and fibre while being low in fat. Fermentation-based proteins, including 
mycoprotein and dairy substitutes, are produced by cultivating specific microbes to create 
protein-rich foods. These fermentation processes are resource-efficient, requiring minimal 
land, water, and energy compared to traditional animal farming (Ritala et al., 2017). 

CCDM often referred to as lab-grown meat, represents a groundbreaking innovation in 
sustainable food production. Through cultivating animal cells in a controlled laboratory 
environment, CCDM produces real meat without the need for raising or slaughtering 
animals. This process involves isolating animal cells and growing them in nutrient-rich 
media, enabling the development of muscle tissue that is structurally identical to 
conventional meat (Post, 2012; Tuomisto & Teixeira de Mattos, 2011; Rodríguez Escobar 
et al., 2021). 

The production of CCDM can be directly linked to ethical implications in terms of 
animal welfare. It eliminates the need for industrial-scale animal farming which has been a 
considerable topic of discussion and concern about animals being used for food (Treich, 
2021). 

While the technology is currently energy-intensive, ongoing research focuses on 
integrating renewable energy sources and optimising cell growth conditions. A complete 
life-cycle assessment is helpful in understanding all the challenges and opportunities 
associated with CCDM (Sinke et al., 2023; Chriki et al., 2022). 

With advancements in production methods, CCDM has the potential to substantially 
lower greenhouse gas emissions and land use compared to traditional red meat farming. It 
can also be beneficial in overcoming challenges related to antibiotic resistance and frequent 
cases of disease in livestock. For instance, the incorporation of sustainable feedstocks, such 
as blue-green algae, could further enhance its environmental profile (Aiking, 2014; Sinke et 
al., 2023; Aiking & de Boer, 2020; Hocquette et al., 2022). 

Edible insects such as crickets, mealworms, and black soldier flies are another 
alternative with potential to become excellent traditional protein sources. Insects are rich 
in protein, vitamins, and minerals which makes them a good source of nutrients required 
for the human body. Their environmental impact is remarkably low, requiring minimal 
land and water compared to livestock. For example, insect farming uses just 0.36 to 3.6 
square metres of land per kilogram of biomass, compared to 23.1 square metres for beef. 
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Furthermore, the carbon footprint of insect farming is as low as 0.3 kilograms of CO₂ per 
kilogram of biomass (van Huis, 2013; Raheem et al., 2018). 

Insects also excel in feed conversion efficiency. The black soldier fly, for instance, has a 
feed conversion ratio (FCR) of 1.4 to 2.6. This value is substantially better than that of 
cows, which have an FCR of 8.8 (Oonincx et al., 2019). Additionally, insect farming 
generates minimal waste; by-products such as frass serve as effective organic fertilisers, 
promoting sustainable agricultural practices (Hénault-Ethier et al., 2023).  

Although consumer acceptance is a considerable barrier for insects, particularly in 
Western markets where factors such as associated disgust and neophobia limit their 
acceptance, However, the ecological and nutritional benefits of insect-based proteins make 
them one of most viable alternatives to be incorporated in sustainable food systems (Deroy 
et al., 2015; Onwezen et al., 2021; Verbeke, 2015; Smetana, 2023; Aiking, 2014; Heath et 
al., 2024; Anusha Siddiqui et al., 2022). 

Existing literature on alternative proteins offers valuable insights into how consumers 
perceive CCDM, plant-based proteins, and edible insects (Hartmann & Siegrist, 2017; 
Onwezen et al., 2021; de Oliveira Padilha et al., 2022). To build a comprehensive 
understanding for this dissertation, a targeted search was conducted using the Scopus 
database, with an emphasis on acceptance, preferences, and perceptions. The search query 
included broad behavioural terms such as acceptance, preferences, willingness to buy, and 
perceptions. It also covered specific alternative protein sources: cultured meat (e.g., 
"cultured meat," "in vitro meat," "synthetic meat"), plant-based proteins (e.g., pulses, 
legumes, chickpeas, lentils, and beans), and edible insects. Table 1.3 presents a concise 
overview of the motivations and barriers based on these findings. 

Table 1.3: Overview of consumer perceptions towards alternative proteins. 

Alternative 

Protein 

Source 

Aspect 

(Motivation/Barrier) 

Subcategory Overview of findings 

Plant-Based 

Proteins 

Motivation Health & 

nutrition 

High in protein and fibre, low 

in cholesterol, appealing to 

fitness enthusiasts, vegans, and 

vegetarians globally.   
Sustainability Considered eco-friendly, gaining 

traction among environmental 

advocates in Europe and Asia.   
Convenience Ready-to-eat and easy-to-

prepare options resonate with 

busy professionals and families 

in urban markets worldwide.  
Barrier Sensory 

perceptions 

Perceived as bland by 

traditional eaters and children, 

with acceptance varying based 

on regional culinary habits.   
Cultural 

resistance 

Viewed as non-traditional in 

meat-centric cultures.   
Allergies and 

processing 

Use of chemicals in form of 

additives. Concerns about 

overprocessing and allergens 
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(e.g., soy) among health-

conscious consumers globally. 

Edible 

Insects 

Motivation Nutrition & 

sustainability 

High in protein and nutrients, 

seen as sustainable, with 

acceptance growing among 

adventurous and eco-conscious 

consumers in Southeast Asia 

and Africa.   
Novelty Offers unique culinary 

experiences, attracting younger, 

open-minded individuals, with 

increasing interest in Europe 

and the United States.  
Barrier Sensory factors Unfamiliar textures and 

flavours lead to aversion, 

especially among older 

demographics in Western 

cultures.   
Cultural 

resistance 

Considered inappropriate for 

consumption in Western 

societies, contrasting with 

normalised consumption in 

Southeast Asia and Africa.   
Accessibility & 

scaling 

Limited availability in 

mainstream markets and 

scalability challenges hinder 

wider adoption, with 

acceptance varying by region. 

CCDM Motivation Health & safety Seen as free from antibiotics 

and diseases associated with 

livestock, appealing to health-

conscious consumers, 

particularly younger 

demographics in Europe and 

Asia.   
Environmental 

impact 

Recognised for reducing 

greenhouse gas emissions and 

efficient resource use, attracting 

environmental advocates, 

especially in Europe and 

Australia.   
Ethical concerns Aligns with the values of 

vegans, vegetarians, and animal 

welfare proponents globally, 

avoiding animal slaughter.   
Novelty Valued for its innovative 

concept, sparking curiosity 

among tech-savvy and 
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experimental eaters in urban 

areas worldwide.  
Barrier Natural and 

unnatural 

concerns 

Perceived as overly artificial 

with unknown long-term health 

effects, creating scepticism 

among older and traditional 

meat-eaters, particularly in 

North America and parts of 

Europe.   
Cultural 

resistance 

Facing cultural pushback from 

conventional meat-eaters in the 

United States, the Middle East, 

and traditional societies.   
Economic 

accessibility 

High production costs and 

limited market availability 

deter price-sensitive consumers, 

particularly in developing 

regions. 

 
These advantages of alternative proteins have appealed to a wide range of consumers 

depending on what motivates them. For example, health-conscious consumers would be 
drawn to the lower levels of cholesterol and saturated fats offered by alternative proteins 
(Tso et al., 2020). Individuals who adopt sustainable practices would appreciate the 
reduced resource use and environmental impact associated with these products (Hartmann 
& Siegrist, 2017).  

The ethical dimension of alternative proteins resonates strongly with consumers seeking 
cruelty-free and humane options (Van der Weele et al., 2019; de Boer & Aiking, 2022). 
Findings from Rehman et al. (2024) reinforced these motivations, as shown in Figure 1.2. 

 

Figure 1.2: Consumer perception of new alternative foods. 

The results indicated that 57% of consumers believed health benefits drove the rise of 
alternative proteins, while 49% attributed the trend to sustainability concerns. A notable 
41% of consumers linked these foods to the promotion of healthier options and addressing 
rising food allergies and intolerances. The results also showed that 30% of respondents 
viewed personalised nutrition as a significant factor, reflecting the variety of dietary 
preferences among consumers. Concerns about animal welfare were shared by 38% of 
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participants, while 34% attributed the trend to technological advancements. Curiosity 
about food innovation (32%) also played a role, as some consumers viewed alternative 
proteins as an exciting opportunity to engage with modern food technologies (de Koning 
et al., 2020; Circus & Robison, 2018; Hwang et al., 2020). 

All of these factors highlighted how health, ethical values, and sustainability are shaping 
food preferences today. Some consumers attributed the trend to profit motives through 
cheaper ingredients (26%) and sensory characteristics (12%). A small percentage of 
respondents were uncertain (3%) or linked the trend to climate change and marketing 
strategies (1%). These findings underscored the growing consumer awareness of well-being, 
environmental impact, and ethical issues. 

Despite these compelling motivations, several barriers hinder the widespread adoption 
of alternative proteins. While these products offer health and environmental benefits, 
consumer preferences for taste, texture, and appearance present challenges. Many find that 
plant-based proteins and lab-grown meat (i.e., CCDM) do not replicate the flavour and 
mouthfeel of traditional meat, limiting their appeal (Chriki & Hocquette, 2020; Hartmann 
& Siegrist, 2017; Michel et al., 2021). Economic accessibility is another issue, as the high 
production costs associated with new technologies mean alternative proteins are often more 
expensive than conventional meats, making them less accessible to a broader market 
(Onwezen et al., 2020; Van Loo et al., 2020). 

Cultural and social factors further influence consumer acceptance. CCDM, for example, 
is particularly scrutinised due to its novel production methods. While some consumers are 
drawn to the ethical and environmental benefits of lab-grown meat (i.e., CCDM), others 
perceive it as artificial or unnatural, which conflicts with their preference for “clean” and 
“natural” foods (Siegrist et al., 2018; Ribeiro et al., 2022).  

Insect-based proteins similarly encounter cultural resistance, especially in Western 
markets, where insects are not traditionally seen as food and may evoke aversion (Tan et 
al., 2015; Wendin & Nyberg, 2021; Gere et al., 2017). These cultural factors are especially 
challenging, as food habits and preferences are deeply rooted in cultural practices and social 
norms, impacting acceptance and consumption choices significantly (Piha et al., 2018). 

The regulatory landscape surrounding meat alternatives adds complexity to existing 
barriers. In the European Union, CCDM and edible insects are classified as "novel foods". 
This category is subjected to rigorous safety assessments and regulatory controls. For 
example, only four insect species are currently approved under the EU’s Regulation (EU) 
2015/2283, which allows companies in the EU to produce and market insect-based foods 
(EFSA, 2018; Delgado Calvo-Flores et al., 2022; Heath et al., 2024).  

Although the edible insect market is projected to reach 260,000 tonnes in the EU by 
2030 (IPIFF, 2022), stringent regulatory frameworks could result in fewer insect-based 
options being available, potentially causing distrust among consumers regarding their 
safety (Science, Research and Evidence Directorate, 2022). 

CCDM is another example of an alternative that has been constantly subjected to 
changing regulations in the EU. For instance, while CCDM is banned in Italy, it is 
scheduled for consumer trials in the Netherlands (Bambridge-Sutton, 2024; Southey, 2024). 
This situation is not limited to the EU alone; the UK is another example of confusing 
regulatory guidelines. Post-Brexit, the UK re-evaluated its regulations regarding novel 
foods, resulting in additional hindrances for companies working on CCDM. These diverse 
legal landscapes shape consumer perceptions, access, and familiarity with alternative 
proteins. 

Additionally, plant-based alternatives, while less controversial in production, face 
labelling restrictions in the EU. Regulations such as (EU) 1169/2011 prohibit terms like 
“sausage” or “burger” for plant-based products in some countries like France. It adds a 
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layer of confusion and potentially reinforces negative perceptions that these products are 
lesser or highly processed substitutes (Regulation (EU) 1169/2011; Southey, 2024). 

Beyond cultural and regulatory issues, rapid market expansion has led to some 
consumer scepticism. While a significant portion of the population supports alternative 
proteins for health and sustainability reasons, others are wary of what they perceive as a 
marketing trend primarily driven by corporate profit motives. Concerns about 
greenwashing and exaggerated claims of health or environmental benefits contribute to a 
gap between consumer awareness and acceptance (Devitt, 2024; Bryant, 2019; Ghvanidze 
et al., 2016). This general scepticism is compounded by worries over unknown health risks 
and food safety, particularly for CCDM and insects (Orsi et al., 2019). 

Overcoming these challenges requires targeted strategies that emphasise transparency, 
trust-building, and education. Clear communication about the health and environmental 
benefits of alternative proteins is essential, particularly when addressing consumer doubts 
about new technologies. Educational campaigns could help clarify the science, safety, and 
benefits of these products, bridging the gap between awareness and understanding (Grasso 
et al., 2019; Piha et al., 2018).  

Digital tools like interactive infographics and videos can make the information about 
production processes and sustainability accessible, especially for consumers interested in 
knowing more about the origins and impact of their food (de Koning et al., 2020). 

But an important question remains: How can these strategies be implemented 
effectively across regions with distinct social, cultural, and economic landscapes? The 
challenge lies in crafting adaptable approaches that genuinely address diverse consumer 
needs and preferences, balancing innovation with insight into traditional food practices. As 
policymakers and the food industry work towards a more sustainable and inclusive food 
system, the journey to full acceptance of alternative proteins will require creative solutions 
that resonate deeply with consumers' expectations and values, wherever they may be. 

1.3 Role of Communication in Consumer Engagement 

In today’s world, effective engagement is essential for maintaining impact and relevance; 
therefore, communicating with consumers has become a cornerstone for businesses, 
governments, and research organisations. Modern communication is no longer a one-sided 
process; it usually involves a dynamic exchange where organisations actively listen to 
feedback and adapt their approaches accordingly.  

Adopting a two-way dialogue strategy strengthens connections with audiences to allow 
businesses to influence purchasing decisions and foster brand loyalty. Similarly, 
governments address public concerns and build support for policies while research 
organisations use engagement to effectively share their findings and ensure their work 
resonates with society. Crafting effective engagement strategies, however, requires careful 
consideration of how information is presented, the clarity of key messages, and the 
accessibility of feedback channels. 

1.3.1 Effective Communication Strategies 

The landscape of scientific communication serves as a vital bridge between communicating 
complex technical information and the public's understanding of science. Effectively 
translating scientific concepts into accessible and relatable language helps to build 
awareness and trust in the information being shared. When the information communicated 
resonates with the public, it not only enhances their understanding but also influences their 
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decision-making and prompts actions that contribute to scientific progression and positive 
outcomes for society in general (Durant et al., 1989; Ziman, 1991; Bonney et al., 2016). 

In practice, effective scientific communication is challenging to achieve. Poorly designed 
communication strategies can often lead to mistrust in scientific information. As shown in 
Figure 1.3, this mistrust arises from various factors, including flaws in how information is 
shared. Informational campaigns that rely on one-way communication methods often 
overlook the audience's perspectives, specific information needs, and concerns. These 
approaches, coupled with inaccessible channels at times, contribute to significant 
knowledge gaps in the public's understanding of science, leaving room for alternative 
narratives to take hold and spread misleading information. This information, often 
misinformation or excess information, is damaging to the credibility of actual scientific 
sources (Fischhoff & Scheufele, 2013; West & Bergstrom, 2021).  

 

Figure 1.3: Factors contributing to mistrust in scientific communication (Own Illustration). 

Misinformation, or in certain cases, excess information, has emerged as a formidable 
challenge in today’s world. However, it is not possible to evaluate its source or its impact 
without considering the rising use of digital platforms and their connection with the spread 
of fake news, public understanding of science and trust in its content, information 
ecosystems, and their outreach (Scheufele & Krause, 2019; Allgaier, 2016). 

Topics such as GMOs causing cancer (Jiang & Fang, 2019) and climate change (Treen 
et al., 2020) have been negatively influenced in public opinion through the use of adverse 
campaigns amplified by social channels. The COVID-19 pandemic is a recent example of 
the overwhelming consequences of unchecked information spread (Caceres et al., 2022). 
The World Health Organisation revealed shocking impacts of misinformation, including 
the hospitalisation of approximately 6,000 people and 800 deaths linked to false information 
about treatments (World Health Organization, 2020). 

The biggest and most ongoing impact, however, is on the concept of vaccination, which 
has resulted in global health issues due to misinformation (AROUND & ARE, 2018). It 
was estimated that more than 20% of adults demonstrated vaccine hesitancy during the 
COVID-19 pandemic in the US and UK, often driven by social media misinformation 
(Loomba et al., 2021). The BBC News reported instances of fear-mongering posts falsely 
linking vaccines to infertility, significantly undermining public health efforts (BBC News, 
2021). 

Over time, researchers have raised concerns about the growing influence of social media 
on science news, questioning whether the lack of online quality control poses a threat to 
public trust in science (Weingart and Guenther, 2016; Weingart, 2023). Addressing these 
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issues requires a sophisticated approach centred on transparency and proactive information 
dissemination. 

Successful communication strategies prioritise clarity, timeliness, and the 
acknowledgment of scientific uncertainties. By being transparent and open, the public 
perceives greater honesty and develops trust in the guidelines provided, as exemplified 
during the COVID-19 pandemic (Lee & Li, 2021). The World Health Organisation’s 
periodic guidelines, as part of their communication strategy during the pandemic, 
demonstrated how effective communication can help curb a global crisis, considering its 
impact and lethality (World Health Organization, 2020). Public health institutions such as 
the US Centers for Disease Control and Prevention and the UK’s National Health Service 
now provide detailed guidelines for the public regarding COVID-19 and vaccination to 
counter the spread of misinformation (Centers for Disease Control and Prevention, 2024; 
National Health Service, n.d.). 

Multi-channel communication to address inaccessibility represents another critical 
approach in contemporary scientific discourse (Moore et al., 1996). By disseminating 
information across diverse platforms, organisations can reach broader audiences and create 
multiple touchpoints for engagement (Bode & Vraga, 2017). Media literacy, understanding 
misinformation, and recognising its elements are some examples of strategies that can help 
control the spread of false information (Dame Adjin-Tettey, 2022). 

The evolving nature of scientific communication continues to challenge and inspire 
communicators, requiring them to adapt, empathise, and embrace innovative approaches 
to sharing knowledge. Drawing inspiration from Bandura's social learning theory, which 
suggests that people learn by observing (Bandura, 1969; Bandura, 1977), one such approach 
is the use of narratives and personal experiences via storytelling. 

Extensively discussed in the literature, storytelling is recognised as a powerful tool that 
engages audiences on a psychological level, moving beyond traditional methods of 
information delivery. It fosters familiarity and ensures that the content is both memorable 
and impactful. In a scientific context, storytelling transforms complex concepts into 
accessible and engaging narratives, resonating with a broader audience (Dahlstrom, 2014; 
Avraamidou & Osborne, 2009; Picardi & Regina, 2008; Riesch, 2014). 

The positive impact of narratives in building trust and promoting informed choices can 
be seen in the pandemic communication strategies surrounding virus variants, particularly 
in tackling misinformation and vaccine hesitancy (Elizabeth et al., 2023; Borah et al., 
2022). For example, the Tough Talks app, originally designed to support HIV disclosure, 
was adapted to help young Black adults make informed decisions about COVID-19 
vaccination. Through interactive storytelling, the app received a positive response to its 
key messages regarding safety, autonomy, and social pressures (Stoner et al., 2022). 

Another effective strategy in scientific communication is audience segmentation. 
Research shows that different demographic groups have unique information needs and 
preferences. For example, younger audiences are more likely to engage with visually 
appealing content on platforms like Instagram and TikTok, while older populations often 
prefer detailed and traditional formats. Tailoring communication methods to match these 
preferences can increase the impact of scientific messages and encourage meaningful 
engagement with scientific content (Auxier & Anderson, 2021; Taneja et al., 2012). 

1.3.2 Digital Tools for Consumer Engagement 

Science communication has undergone a significant transformation with the rise of digital 
technologies. Literature highlights how these digital channels have created new 
opportunities for scientific discussions on a global scale. As shown in Table 1.4, these 
platforms are not just simple communication tools but dynamic ecosystems that facilitate 
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detailed and interactive exchanges of scientific information. Over time, they have proven 
invaluable in the dissemination and outreach of scientific knowledge, serving both scientists 
and researchers as well as the public (Osterrieder, 2013; Collins et al., 2016; Jensen & 
Gerber, 2020; Kouper, 2010; Davies & Hara, 2017; Drew, 2017; Chan-Olmsted & Wang, 
2020; Berry, 2016; Barrios-O’Neill, 2018; Handley & Chapman, 2012; García-Marín, 2020; 
Boulos et al., 2006). 
 

Table 1.4: Science communication tools and applications. 

Tool Description Use in science communication 

Social Media 

Platforms  

Broad audience reach with 

real-time engagement and 

interaction 

Share infographics and short videos; 

engage through comments, Q&As, and 

live discussions. 

Websites and Blogs  Comprehensive resources 

with in-depth articles and 

expert insights 

Publish detailed updates on 

breakthroughs, research, and 

summaries of complex topics. 

Webinars and Live 

Streams 

Direct interaction with 

experts via Q&As and live 

demonstrations 

Host interactive presentations on 

climate change, health science, or 

emerging research areas. 

Podcasts Accessible audio format for 

discussions, interviews, and 

storytelling 

Share research insights, explain 

methodologies, and discuss societal 

impacts through narratives. 

Interactive 

Infographics and 

Data Visualisation 

Visual tools to simplify and 

engage with complex data 

Present climate data, biodiversity 

trends, or health issues in visually 

engaging formats. 

Online Surveys and 

Polls  

Collect public feedback and 

foster two-way engagement 

Assess public perceptions of scientific 

issues and gather feedback on 

environmental or health topics. 

Mobile Applications Personalised, interactive 

tools for learning and 

engagement 

Share science-based tips, support 

citizen science efforts, and provide 

environmental or health updates. 

 
Social media platforms represent a pivotal innovation in scientific communication 

strategies. Platforms like Twitter (Su et al., 2017), Youtube (Yang et al., 2022) offer more 
than traditional broadcast mechanisms by creating sophisticated interactive spaces where 
complex scientific concepts can be distilled into visually engaging, immediately accessible 
content. Researchers can now share intricate infographics, short explanatory videos, and 
live discussions that make scientific understanding more accessible, breaking down 
traditional barriers between academic knowledge and public perception (Collins et al., 2016; 
Osterrieder, 2013). 

Websites and blogs have emerged as comprehensive knowledge repositories, providing 
depth and context that traditional communication methods cannot achieve. Unlike static 
academic publications, these digital platforms offer dynamic, continuously updated 
resources that explain scientific breakthroughs in accessible language. They serve critical 
functions of providing detailed articles, frequently asked questions, and expert perspectives 
on complex topics, allowing readers to engage with scientific content at their own pace and 
level of comprehension (Kouper, 2010; Davies & Hara, 2017). 

Podcasting has revolutionised scientific communication by introducing narrative-driven 
approaches to knowledge transmission. These audio platforms transcend traditional 
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informational delivery by creating immersive storytelling experiences that humanise 
scientific discourse. Shows like *Science Vs* and *Radiolab* demonstrate how complex 
scientific concepts can be transformed into compelling, relatable narratives that engage 
diverse audiences. The conversational format allows listeners to feel part of an intimate 
discussion, making scientific information more approachable and memorable (MacKenzie, 
2019; McClung & Johnson, 2010; Berry, 2016; Drew, 2017). 

The effectiveness of podcasts lies in their unique ability to create emotional connections 
with scientific content. By employing storytelling techniques, these platforms tap into 
cognitive and emotional pathways that enhance information retention. Listeners experience 
scientific discussions as personal journeys rather than abstract lectures, fostering deeper 
engagement and understanding. The informal tone and narrative structure make complex 
topics more accessible, breaking down intellectual barriers that often intimidate non-
specialist audiences (McHugh, 2010; Rehman et al., 2024). 

Digital communication tools play a vital role in building institutional trust, which is 
essential for effective science communication. Platforms like social media offer unparalleled 
transparency, enabling scientific organisations to share not only their successes but also 
their challenges and uncertainties. This approach presents science as a dynamic, evolving 
process rather than a fixed set of facts. During the height of the pandemic, digital platforms 
became indispensable for sharing real-time updates. Although instances of misinformation 
occurred, these platforms were crucial for explaining evolving recommendations and 
maintaining public confidence through open and transparent communication (Cinelli et al., 
2020; Goel & Gupta, 2020; Hantrais et al., 2021). 

Interactive digital forums and online communities play a significant role in 
democratising scientific communication. Platforms that allow anonymous posting provide 
spaces where experts can engage directly with the public, answering questions and 
addressing misconceptions in real time. These interactions are invaluable for uncovering 
concerns that might otherwise go unnoticed, while offering unfiltered scientific reasoning. 
Reddit, in particular, has gained credibility due to its large following and its commitment 
to privacy. Due to its value, it has also become a popular dataset for social media research 
to understand digital communication trends (Baumgartner et al., 2020; Fiske & Dupree, 
2014). 

The rise of mobile applications has introduced personalised, accessible scientific 
communication strategies. These tools offer tailored scientific information, encourage 
citizen science participation, and provide interactive learning experiences. By making 
scientific content adaptable to individual user preferences and learning styles, mobile 
applications represent the next frontier in inclusive scientific communication (Boulos et al., 
2006). 

Leveraging the strengths of social media, websites, blogs, podcasts, interactive forums, 
and mobile applications, scientific communication has become more inclusive, transparent, 
and engaging. These platforms have simplified complex topics, reached diverse audiences, 
and fostered active participation in scientific discourse.  

While advancements in communication have successfully made widely applicable topics 
like health issues and climate change more accessible (García-Marín, 2020), a significant 
gap remains in effectively addressing specialised sciences that may not have immediate 
relevance to the public’s daily lives (Weingart et al., 2021). Bridging this gap requires a 
deeper understanding of the audience, as well as the selection of the right digital tools for 
this purpose.
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Chapter 2 

2 Aims and Hypothesis 

As the global population approaches 10 billion by 2050, the demand for sustainable and 
efficient protein sources has become a critical challenge. Meeting this demand requires 
urgent action on multiple fronts to ensure adequate nutrition while simultaneously 
combating climate change and preventing further depletion of natural resources (FAO, 
2017; Rockström et al., 2017). 

Sustainable consumption has emerged as a powerful concept to tackle these issues, 
emphasising the need to find better sources of nutrition while reducing the burden on 
existing systems. This shift has brought traditional livestock farming under scrutiny for its 
significant environmental impact. Practices in this sector contribute extensively to 
greenhouse gas emissions, deforestation, and the overuse of land and water resources (Poore 
& Nemecek, 2018). 

In response, the food industry has begun reimagining protein sources, leading to the 
development of plant-based proteins, CCDM, and insect-based dishes. These alternatives 
have the potential to mitigate ecological damage, fulfil nutritional needs, and address 
ethical concerns regarding the use of animals for food and feed (Henchion et al., 2017; Qin 
et al., 2022; Raheem et al., 2018). 

Despite their potential, alternative proteins face considerable barriers that hinder 
widespread adoption. Issues such as sensory limitations, higher costs, and cultural 
resistance remain significant challenges (Hartmann & Siegrist, 2017; Onwezen et al., 2021). 
Overcoming these barriers requires more than technological solutions; it necessitates the 
acceptance of these innovations by consumers, who play a pivotal role in the success of any 
product placed on the market. 

Modern consumers are becoming increasingly aware of health, sustainability, and 
ethical practices, shaping their expectations of food systems. However, this growing 
awareness has not always translated into consistent purchasing decisions, as observed in 
the case of alternative proteins (Orsi et al., 2019; Ghvanidze et al., 2016; Gere et al., 2017; 
Cicatiello et al., 2016).  

A major reason for this gap lies in consumer distrust, which has roots in past failures 
in communication. For instance, food safety crises like the BSE outbreak eroded public 
confidence by highlighting how limited transparency and the lack of independent research 
resources can undermine trust (Rollin et al., 2011; Frewer & Salter, 2002). 

This scepticism is further compounded when new foods and technologies are introduced. 
History has shown that such innovations are often met with rejection, as seen in the case 
of genetically modified (GM) foods, which faced significant backlash and economic losses 
before achieving partial acceptance in certain markets (Lusk et al., 2014; Lusk & 
McCluskey, 2018).  
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Literature highlights that these behaviours are influenced by a multitude of factors, 
including differences in age groups, socio-economic backgrounds, and how various 
demographics perceive sustainability. These variations result in differing levels of interest 
in sustainable foods and technologies (Grunert, 2005; Albertsen et al., 2020). 

This gap in acceptance necessitates the development of targeted communication 
strategies that build consumer trust and promote acceptance. Researchers have identified 
several approaches that can be beneficial for this purpose, such as transparency in labelling 
and initiating educational campaigns (Grasso et al., 2019; Piha et al., 2018). 

However, communicating complex information on safety, quality, traceability, and 
security and design complexities of food technologies in an accessible and relatable way 
remains a significant challenge. Without clear and effective communication, many 
consumers distrust the scientific information provided, even when it benefits them (Rollin 
et al., 2011). 

To address these issues, stakeholders in food production, including regulatory bodies 
and companies, must adopt consumer-centred approaches (Linnemann et al., 2006; 
Boström & Klintman, 2019). This involves aligning every aspect of production and research 
with consumer expectations while ensuring these alignments reflect values such as 
sustainability, health, and ethical practices (Lusk, 2019; Lusk & McCluskey, 2018). These 
efforts could also help overcome the scepticism surrounding complex information and 
technologies involved in food research (Bonney et al., 2016; Dahlstrom, 2014). 

Communication tools must be accessible and engage individuals across all levels of the 
food sector, ensuring authentic, clear, and transparent information-sharing practices (Rollin 
et al., 2011; Sun & Wang, 2019). These tools will allow researchers to connect directly with 
the public, share their opinions, and address consumer concerns. They will also enable 
consumers to express their interests, clarify doubts, and understand the broader 
implications of food production processes. 

Additionally, the integration of digital media tools will open up opportunities for 
companies to communicate more effectively with consumers, enabling them to gather 
feedback and improve their products and services (Hung-Baesecke et al., 2016). Initiatives 
that focus on sustainability and ethical consumption can further bridge the gap between 
scientific advancements and public acceptance (Onwezen et al., 2021). 

This dissertation aims to address these overarching challenges through a two-step plan. 
The first step is to understand the diverse factors that influence consumer perceptions and 
acceptance of new foods and food technologies. It seeks to uncover the motivations and 
barriers shaping consumer behaviour, particularly with regard to alternative protein 
sources, and to identify actionable strategies for building trust and fostering acceptance 
(Hartmann & Siegrist, 2017; Van der Weele et al., 2019). 

The second step is to evaluate the effectiveness of digital media tools, which have gained 
prominence for their ability to engage consumers. Social media platforms, for instance, offer 
opportunities to enhance scientific communication and connect with diverse audiences 
(Collins et al., 2016; Osterrieder, 2013). Traditional methods such as email and phone calls 
remain relevant but may be complemented by innovative tools like infographics, interactive 
media, and storytelling to effectively convey complex information (Dahlstrom, 2014; 
Bonney et al., 2016). 

To achieve these objectives and ensure both depth and breadth in its findings, this 
dissertation employed a comprehensive mixed-methods approach, integrating qualitative 
and quantitative research methods (Palinkas et al., 2015; Malina et al., 2011). Quantitative 
approaches, like surveys and questionnaires, were used to identify trends and preferences, 
while qualitative approaches, such as interviews and focus groups, were designed to explore 
underlying motivations and barriers. The outcomes from these discussions were 
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instrumental in developing suggestions for improving consumer engagement with food 
innovations (Spiggle, 1994; Fischer & Guzel, 2023). 

The findings from this research have practical and strategic implications. They provide 
guidance to various stakeholders in the field of food business and research to develop 
effective communication strategies that address consumer demands and align with global 
sustainability goals like the SDGs (Grubb et al., 1993; Reisch et al., 2013). These efforts 
could eventually drive market uptake, create economic growth opportunities, and 
contribute to the broader adoption of sustainable practices in the food sector (Kuokkanen 
& Sun, 2020; Henchion et al., 2017). 

 
 
Within this dissertation, the following hypotheses, formulated by identifying gaps in 

the literature, were tested: 
1. The influence of consumer awareness and understanding on the 

acceptance of new foods and technologies. 
Hypothesis: Increased awareness and understanding among consumers correlate 
with a 20-30% higher acceptance rate of new foods and technologies. 

2. The role of environmental considerations in shaping consumer 
acceptance of new foods and technologies. 
Hypothesis: Integrating sustainability-related benefits with other motivators can 
increase consumer acceptance rates by at least 25%. 

3. The impact of communication and engagement on increasing acceptance 
of new foods and technologies. 
Hypothesis: Active consumer engagement through digital communication tools, by 
identifying barriers and developing strategies to address them, can enhance 
acceptance rates by 10-20%. 

 

2.1 Structure of the Scientific Part of the Thesis 

This thesis is organised into two interrelated parts, as shown in Figure 2.1. Each part 
addresses distinct yet complementary research questions. The first half focuses on 
understanding consumer behaviour towards novel food technologies like alternative 
proteins, edible insects, and sustainable diets. The second half shifts attention to the role 
of digital communication tools, specifically podcasts, in enhancing public engagement with 
complex scientific topics such as mass spectrometry. Both parts employ insights from 
existing literature and a mixed-methods approach for primary research activities. 
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Figure 2.1: Schematic overview of the thesis structure. 

In Part I, the focus is on understanding how various factors, such as health, 
sustainability, and price, influence consumer acceptance of alternative proteins, edible 
insects, and sustainable food choices. The research uses a mixed-methods approach, 
combining quantitative surveys and qualitative focus groups to gain deeper insights into 
the factors shaping consumer attitudes and behaviours. 

A key study examines adherence to the Mediterranean diet (Biggi et al., 2024), revealing 
that health and sustainability concerns are strong motivators. However, barriers such as 
convenience and cost are more pronounced, particularly among younger populations. 
Another study on consumer attitudes towards edible insects in Slovenia (Rehman & Ogrinc, 
2024) uncovers barriers to insect consumption, despite insects being identified as an 
excellent alternative protein source that could contribute to achieving SDG goals (Heath 
et al., 2024). 

A third study on alternative proteins across Europe (Rehman et al., 2024) highlights 
that while sustainability remains important, health, sensory appeal, and price are more 
significant drivers of consumer behaviour. Collectively, these studies underscore the 
complexity of consumer decision-making and provide valuable insights into the motivations 
and obstacles to the adoption of new food technologies. 

The data collection process for this section involved developing an online questionnaire 
inspired by the Alternative Proteins: Consumer Survey (Jarchlo & King, 2022), which was 
distributed via social media platforms to ensure broad reach while adhering to strict privacy 
and data protection standards. Additionally, focus groups were conducted following Breen’s 
(2006) guidelines, using quota sampling to ensure a representative demographic. These 
virtual sessions, held via Zoom, facilitated in-depth discussions, offering valuable 
qualitative insights into consumer perceptions of novel food technologies. 

Data analysis of the questionnaire responses was performed using descriptive statistics 
in MS Excel and Power BI, with advanced parametric and non-parametric tests applied 
using R to explore relationships in the data (Eftimov et al., 2017). The focus group 
discussions were analysed using template analysis with MaxQDA software, as 
recommended by Braun & Clarke (2006), to identify recurring themes and patterns in 
consumer attitudes. 



2.1. Structure of the Scientific Part of the Thesis 25 

In Part II, the thesis explores the role of digital communication tools, particularly 
podcasts, in enhancing public engagement with science, specifically mass spectrometry. 
Highly specialised fields such as mass spectrometry often struggle to communicate their 
complex concepts to the general public. Mass spectrometry plays a vital role in food safety, 
environmental monitoring, and pharmaceutical analysis (Ogrinc et al., 2005; Schönleben et 
al., 2024; Kaufmann, 2011; Kovačič et al., 2023; Swales et al., 2019) but its technical nature 
can make it difficult for non-specialists to grasp (Daughton, 2001). 

Podcasts offer a unique opportunity to make such complex subjects more accessible and 
engaging (Berry, 2016; Chan-Olmsted and Wang, 2020). This research involved creating a 
series of four podcasts designed to explain the applications of mass spectrometry in various 
fields. Each episode featured expert interviews and focused on real-world examples, 
breaking down the technical aspects of mass spectrometry and demonstrating its relevance 
to everyday life, particularly in food safety and environmental monitoring. 

The podcasts were crafted to be conversational and informative, ensuring that the 
content was not only scientifically accurate but also accessible to a broad audience. Data 
collection for this part involved distributing a second questionnaire via LinkedIn, Twitter, 
and other platforms to measure listeners' engagement and understanding of the scientific 
content before and after listening to the podcasts. Additionally, semi-structured interviews 
were conducted with selected listeners, providing deeper insights into their experiences and 
perceptions of the podcasts. 

The survey data were analysed using descriptive statistics in MS Excel to assess listener 
preferences, engagement, and comprehension. The interview data were analysed through 
thematic analysis (Braun & Clarke, 2006; Maguire & Delahunt, 2017), which helped 
identify key themes, including listener preferences, understanding of the science, and 
suggestions for improvement. 

The findings suggest that the podcasts were successful in improving public 
understanding of mass spectrometry, as discussed in Rehman et al. (2024). Many listeners 
noted that the content was more engaging and easier to comprehend compared to 
traditional scientific communication methods. This provides evidence that digital tools such 
as podcasts can effectively engage the public with complex scientific topics. 

 
Ethical Considerations 

 
Ensuring confidentiality and informed consent was central to the ethical integrity of this 
research. Throughout both parts of the study, strict adherence to ethical standards and 
privacy protocols was maintained. All participants were informed of their rights prior to 
completing questionnaires or participating in interviews and focus groups. Data were 
securely handled in compliance with the guidelines outlined by the European Commission 
(2013) and the Social Research Association (2021). 
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Chapter 3 

3 Publications 

3.1 Scientific Paper: “Is Sustainable Consumption a 

Sufficient Motivator for Consumers to Adopt Meat 

Alternatives? A Consumer Perspective on Plant-Based, 

Cell-Culture-Derived, and Insect-Based Alternatives” 

The paper entitled “Is Sustainable Consumption a Sufficient Motivator for Consumers to 
Adopt Meat Alternatives? A Consumer Perspective on Plant-Based, Cell-Culture-Derived, 
and Insect-Based Alternatives” by Nayyer Rehman, Victoria Edkins, and Nives Ogrinc is 
presented in this chapter. I was responsible for designing the research framework, 
conducting data collection through surveys and focus groups, performing statistical 
analysis, interpreting consumer behaviour patterns, drafting the manuscript, and preparing 
it for publication.  

This article was published in Foods in 2024 and explores European consumer 
perspectives on alternative protein sources such as plant-based, CCDM, and insect-based 
proteins as potential substitutes for conventional meat. The study’s objective was to assess 
whether sustainability concerns alone are sufficient to drive consumer adoption of these 
alternatives, or if other factors, such as health benefits, sensory appeal, or price, play a 
more significant role in influencing acceptance. 

To capture comprehensive insights into consumer attitudes, a mixed-methods approach 
was utilised as shown in Figure 3.1. The study began with a detailed questionnaire 
distributed in the UK and Slovenia, selected for their contrasting regulatory environments 
and high survey response rates. This was followed by focus group discussions conducted in 
both countries, which allowed for a deeper understanding of the motivations and barriers 
affecting consumer willingness to adopt alternative proteins. For the quantitative 
component, 237 survey responses were collected, and data were analysed using descriptive 
statistics and various inferential tests, including the Friedman test and post hoc 
comparisons, to determine statistically significant differences in consumer motivations 
across demographic variables. For the qualitative analysis, template analysis was applied 
to focus group transcripts, providing a framework for identifying key themes related to 
consumer preferences and barriers. 
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Figure 3.1: Graphical abstract for alternative protein foods study (Own Illustration). 

The study found that plant-based proteins were the most familiar and accepted 
alternative, largely due to their availability and alignment with health-conscious 
consumers. In contrast, cell-culture-derived and insect-based proteins faced notable 
barriers, including perceptions of unnaturalness and lack of familiarity. 

Although sustainability was a recognised motivator, health and nutrition were identified 
as primary factors driving consumer decisions. Other influencing factors included price, 
sensory characteristics, and a preference for minimally processed products. Based on these 
insights, the study proposed actionable strategies to enhance consumer acceptance, such 
as tailored educational campaigns, transparent labelling, and product positioning that 
aligns with consumer values. 

The work has been presented in various academic settings, including an oral 
presentation at the 2024 IUFoST Conference. Additionally, preliminary findings were 
shared as a poster at the 2nd ISO-FOOD Symposium: ISO-FOOD from Food Sources to 
Health, held in Portorož, Slovenia, in 2023. This research contributes to the growing 
literature on consumer studies in alternative proteins to offer critical insights for 
policymakers and food industry stakeholders aiming to improve the acceptance of 
sustainable protein options across diverse European markets. 
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The paper titled “Consumer Perceptions and Acceptance of Edible Insects in Slovenia” by 
Nayyer Rehman and Nives Ogrinc is presented in this chapter. I was responsible for 
designing the study, conducting data collection, performing statistical analyses, 
interpreting findings on consumer behaviour, and preparing the manuscript for publication. 
This article was published in Foods in 2024 and explores Slovenian consumer perceptions 
and acceptance of edible insects as a sustainable protein source, a topic of growing interest 
in Europe.  

Slovenia was selected as the study’s setting due to its unique cultural influences, 
blending Slavic, Mediterranean, Balkan, and Austro-Hungarian traditions, along with a 
strong environmental focus. These characteristics make Slovenia an ideal case study for 
examining acceptance of entomophagy in a culturally diverse and environmentally aware 
population, adding to the literature supporting sustainable food options across European 
markets. 

The study employed a mixed-methods approach, beginning with a comprehensive 
survey conducted online in Slovenian and English to reach a wide audience. A total of 537 
participants provided data on their familiarity with edible insects, factors affecting 
acceptance, and sociodemographic characteristics, such as age, gender, education, and 
residence.  

The survey design, informed by prior studies on consumer perceptions in Europe, 
included questions on previous experiences with insect consumption, economic 
considerations, willingness to adopt entomophagy, and preferences for specific insect types. 
Statistical analyses included descriptive statistics, Chi-square tests to examine associations 
with sociodemographic variables, and an ordinal probit model, chosen for its robust fit in 
evaluating factors influencing consumer interest in edible insects. 

Key findings indicated that younger, educated participants and those in rural areas 
were generally more open to entomophagy. Male respondents showed a higher likelihood 
of interest in tasting edible insects compared to females, aligning with trends observed in 
other European countries. The most acceptable insect types included crickets, 
grasshoppers, and locusts, particularly when presented in non-visible forms such as powders 
or flours integrated into foods. These findings reflect a clear consumer preference for hidden 
forms, which help mitigate the psychological barriers associated with whole insect 
consumption. 

The study also found significant price sensitivity among potential consumers. More 
than half of the respondents expressed willingness to purchase insect-based products if 
priced similarly to conventional foods, with an additional 40% more inclined to adopt these 
alternatives if priced lower. This price sensitivity suggests that competitive pricing could 
play a pivotal role in increasing consumer acceptance. Majority of respondents supported 
the use of insects as livestock feed, indicating broader openness to insect-based products 
within food systems beyond direct consumption. The study suggests strategic 
recommendations such as targeted educational campaigns, transparent labelling, and 
marketing to discuss environmental benefits while considering cultural preferences. 

This research was presented as a poster at the 2nd ISO-FOOD Symposium: ISO-FOOD 
from Food Sources to Health, held in Portorož, Slovenia, in 2023. The insights gathered in 
this study contribute to the growing body of literature on entomophagy in Europe. It also 
provides actionable insights for policymakers, businesses, and researchers seeking to 
advance sustainable protein sources across European markets. 
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3.3 Scientific Paper: “Quality, safety and authenticity of 

insect protein-based food and feed: insights from the 

INPROFF Project” 

The paper titled “Quality, Safety, and Authenticity of Insect Protein-Based Food and 
Feed: Insights from the INPROFF Project” by David Heath, Anja Vehar, Lenka 
Kouřimská, Martin Kulma, Petra Škvorová, Hana Šubrtová Salmonová, Nayyer Rehman, 
and Nives Ogrinc is presented in this chapter. My contributions to this work included 
analysing consumer attitudes and perceptions towards insect-based foods, as well as 
examining regulatory frameworks and policies relevant to insect protein within the EU.  

This paper was published in Exploration of Foods and Foodomics in 2024 and is part 
of the INPROFF Project—a collaborative effort between Slovenian and Czech institutions 
aimed at advancing insect farming as a sustainable protein source for both human and 
animal consumption. Given that edible insect products offer a potential solution to 
Europe’s protein deficit, the study explored consumer acceptance, the impact of regulatory 
policies, and industry challenges in quality and safety. This work adds to the expanding 
literature that supports alternative protein options within European food systems. 

The INPROFF project is structured around three thematic pillars: (P1) nutritional 
enhancement, (P2) safety and quality, and (P3) authenticity, traceability, and consumer 
acceptance, with each pillar addressing unique challenges in insect-based foods. My focus 
was primarily within Pillar III, where I assessed consumer preferences and attitudes 
through a survey of over 500 participants across Europe. The study identified key 
determinants of consumer acceptance, including familiarity, sensory attributes, and 
perceived environmental benefits, while also noting the significant role of food neophobia 
as a barrier.  

The research also analysed regulatory factors, highlighting the strict EU Novel Food 
Regulations (EU 2015/2283), which govern the authorisation of edible insect products. 
Other critical regulations, such as the animal feed safety standards and labelling 
requirements under EU 2017/893, further impact the industry. The conclusions of Pillar 
III emphasised the need for policy adjustments to accommodate the growing market 
demand for insect protein and suggested strategies to promote greater acceptance among 
consumers, including transparent labelling and informational campaigns to address cultural 
resistance. 

Key findings of the study underscored moderate acceptance of insect-based foods, with 
consumer interest varying significantly based on product format (e.g., insect powder vs. 
whole insects) and presentation. Processed forms, such as powders or hidden ingredients in 
familiar food products, were found to be more acceptable to European consumers.  

The study also revealed a pronounced preference for products with clear environmental 
benefits, with respondents indicating that sustainability claims could positively influence 
their willingness to try insect-based foods. These insights contribute to the broader goal of 
Pillar III by offering actionable recommendations for policymakers and industry 
stakeholders to improve the marketability and acceptance of insect-based proteins across 
Europe. 

This research was presented as a poster at the 2nd ISO-FOOD Symposium: ISO-FOOD 
from Food Sources to Health, held in Portorož, Slovenia, in 2023. The INPROFF Project’s 
findings contribute essential insights for advancing sustainable protein sources in the 
European market, supporting efforts to build consumer trust and address regulatory 
challenges as insect-based products gain traction in the food industry. 
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The paper titled “Drivers and Barriers Influencing Adherence to the Mediterranean Diet: 
A Comparative Study across Five Countries” by Chiara Biggi, Beatrice Biasini, Nives 
Ogrinc, Lidija Strojnik, Isabella Endrizzi, Leonardo Menghi, Ikram Khémiri, Amani 
Mankai, Fethi Ben Slama, Henda Jamoussi, Katerina Riviou, Kaoutar Elfazazi, Nayyer 
Rehman, Francesca Scazzina, and Davide Menozzi is presented in this chapter. I 
contributed to the literature review on consumer behaviour and the importance of the 
Mediterranean diet (MD) for dietary health, as well as critical insights in the discussion 
section on consumer attitudes and MD adherence trends across different regions. This 
article was published in Nutrients in 2024 and examines MD adherence in Greece, Italy, 
Morocco, Slovenia, and Tunisia.  

The study aims to understand the complex drivers and barriers influencing consumer 
adoption of the MD, a dietary pattern prioritising plant-based, minimally processed foods, 
and linked to substantial health benefits, such as improved cardiovascular health and 
reduced chronic disease risk. Although the MD is widely regarded as beneficial, adherence 
has declined even in its traditional regions, making it essential to explore the motivations 
and barriers faced by consumers to support more effective and targeted interventions. 

The study employed a robust mixed-methods approach, beginning with qualitative 
focus groups in each country to capture local perspectives on MD adherence, including 
attitudes towards health, sustainability, and cultural significance. These focus groups 
provided nuanced insights into regional differences and were instrumental in shaping an 
extensive online survey distributed to 4,025 participants across the five countries.  

The survey integrated the MEDAS questionnaire to assess MD adherence and adapted 
parts from the Food Choice Questionnaire (FCQ) to explore drivers such as health, cost, 
sensory appeal, and convenience. Questions examined deeper social and cultural influences, 
such as family traditions, fast food availability, and social dining practices. Statistical 
analysis via structural equation modelling (SEM) enabled the evaluation of predictors of 
MD adherence, incorporating variables such as consumer motivations, sustainability 
attitudes, and food neophobia to provide a comprehensive picture of consumer behaviour. 

Key findings revealed moderate-to-low adherence to the MD, with Italy and Morocco 
exhibiting the highest adherence and Slovenia the lowest. Health motivations, sustainable 
food choices, and awareness of environment emerged as strong positive predictors, 
particularly in Italy and Morocco, where cultural ties remain relatively strong. Sensory 
appeal, convenience, and price presented significant barriers, especially in Tunisia and 
Greece, where economic constraints and Westernised diets create challenges for consumers.  

Cross-country comparisons highlighted that while the MD’s cultural heritage resonates 
in certain regions, economic and lifestyle factors such as high costs, limited availability 
ingredients, and accessibility to fast food can impede adherence, particularly among 
younger populations. The study recommends tailored interventions such as policy 
adjustments to improve food affordability, education campaigns emphasising health 
benefits, and strategies to integrate MD principles into modern lifestyles. 

This work was a result of collaboration between multiple projects, primarily centred 
around the EU-funded PROMEDLIFE project through the PRIMA programme. These 
extensive collaborative efforts reflect a larger commitment to advancing sustainable dietary 
patterns across Europe and underscore the study’s relevance within the European Union’s 
broader health and sustainability goals. 
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The paper titled “Using Podcasts to Bridge the Gap Between Science Communication and 
Specialised Scientific Fields: A Case Study of Mass Spectrometry” by Nayyer Rehman, 
Victoria Edkins, and Nives Ogrinc is presented in this chapter. I was responsible for 
conceptualising the podcast series, designing the questionnaire, conducting interviews, 
collecting data, performing analyses, and preparing the manuscript for publication.  

This article was published in Frontiers in Communication and investigates the 
effectiveness of podcasts as a medium to communicate complex scientific topics, focusing 
on the field of mass spectrometry. Podcasts were chosen for their popularity and ability to 
make scientific knowledge accessible. This study assessed public engagement with science-
based podcasts, explored factors that influence listener perceptions, and identified 
strategies to make scientific content relatable for non-specialists. Appendix A.1 provides 
example of an infographic on how science can be communicated effectively using podcasts. 

A mixed-methods approach was used to create four podcast episodes to discuss mass 
spectrometry in food safety, environmental analysis, diagnostics, and pharmaceuticals. The 
episodes featured interviews with experts selected for their diverse backgrounds in career 
stage, gender, and nationality. My role included guiding each expert interview with semi-
structured questions to encourage the sharing of personal insights and motivations 
alongside scientific information, helping to humanise the science for listeners.  

The podcast episodes were between 10 to 30 minutes to appeal to different listening 
habits. After the podcast production, I developed and distributed a detailed online 
questionnaire to gather feedback on listener engagement, comprehension, and preferences. 
The survey reached 80 European participants via social media channels, capturing data on 
listening frequency, familiarity with scientific topics, and content preferences. 

Key findings indicated that listeners responded positively to episodes with personal 
narratives and real-world applications, which helped make mass spectrometry more 
relatable. Participants also highlighted the importance of a conversational tone and shorter 
episode lengths for easy integration into daily routines. Statistical analysis, including Chi-
square tests and paired t-tests, revealed significant associations between listener 
demographics and engagement levels.  

The results also indicated improvements in self-reported understanding, as listeners’ 
comprehension of mass spectrometry increased after engaging with the podcast. This effect 
was particularly noted among participants with prior scientific exposure, suggesting that 
familiarity with science enhances receptivity to specialised content.  

This research was shared as an oral and poster presentation at the 14th Jožef Stefan 
International Postgraduate School Students’ Conference in 2022, held in Kamnik, Slovenia, 
and as a poster at the 24th International Mass Spectrometry Conference in Maastricht, 
Netherlands. The Mass Spec Pod podcast series is available on the FoodTraNet website. 

This series led to a collaboration with the FoodTraNet Industrial Liaison Group, 
resulting in Pills as Podcasts, also on the website. This series has been featured in outreach 
and dissemination activities of our project. It includes four senior researchers from Barilla 
(Italy), Food Forensics (UK), Organic Services GmbH (Germany), and Inštitut za 
okoljevarstvo in senzorje (Slovenia). The series discussed their research in respective 
industries, their career progression, and advice for young researchers on how to follow 
similar paths. 
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Chapter 4 

4 Conclusions 

The overarching aim of this thesis was to assess consumer behaviour towards adopting or 
rejecting new food technologies and to explore strategies that can be implemented in this 
regard.  

In the first part, the research examines what consumers prioritise in their daily shopping 
and different dietary lifestyles that incorporate foods perceived as more sustainable and 
ethical at the initial step. In the second step, it investigates their motivations to adopt 
product categories under new food technologies. In the third step, the barriers to adoption 
are explored, and finally, suggestions to address these barriers are discussed directly with 
consumers to mitigate existing consumer scepticism, especially regarding new foods and 
technologies, and to build trust and, ultimately, acceptance. 

The use of a questionnaire in different parts of this thesis served as the first critical 
step to evaluate existing consumer attitudes and perceptions. The focus groups provided 
depth, allowing participants to share their thoughts in detail, leading to richer insights. 
This approach captured not only the "what" but also the "why" behind consumer choices, 
offering a clearer understanding of the beliefs and perceptions that shape their decisions.  

An interesting aspect of this study was the varied regulatory landscape across the 
countries involved. While some nations adhered closely to EU regulations, others followed 
their own guidelines. These differences were reflected in the discussions, influencing what 
participants shared and how they approached the topic. 

The next part of the research turned to how these findings could be communicated 
effectively. With the rise of digital tools like podcasts and social media, the study explored 
how these platforms can make complex scientific information easier to understand and 
more engaging. The results, as discussed in Section 3.5 of Chapter 3, highlight the 
importance of clear, relatable, and transparent communication, which is essential for 
building trust with the public. In other words, when consumers understand the story behind 
new food technologies, how they are developed, and why they matter, they are far more 
likely to accept and embrace them. 

Figure 4.1 presents a framework for communicating with consumers, addressing various 
aspects of innovation in the field of food, including new food technologies. At its centre, 
this framework places the consumer, emphasising the need for communication that directly 
addresses their needs and concerns.  

The framework encompasses four main areas, covering topics ranging from new foods 
and technologies to food labelling, packaging innovations, and the principles of the circular 
economy. Supporting these main pillars, the framework employs a blend of research 
methods to understand what consumers want or expect. Examples include conducting 
qualitative studies like interviews and focus groups to evaluate in-depth consumer opinions 
and using quantitative research to identify trends and gather measurable data.  
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Figure 4.1: Framework for establishing communication with consumers (Own Illustration). 

This framework begins with the use of literature and real-world case studies to shape 
the research design and develop tools such as questionnaires and interview guides. An 
interesting insight from this research was the involvement of policies and regulations, as 
these factors radically influenced consumer responses as seen in the studies covered in this 
dissertation. The green section of the framework emphasises the use of modern 
communication methods, including podcasts, social media, mobile apps, and websites, to 
convey complex scientific information effectively. 

The findings of this research are presented in six papers, five of which have been 
published in international, peer-reviewed scientific journals and constitute Chapter 3 of 
this dissertation. The research has also been shared at various international and student 
conferences through oral and poster presentations. The research work included in this 
dissertation addresses the following topics, which validate key hypotheses and are 
interrelated: 

 
1. The influence of consumer awareness and understanding on the 

acceptance of new foods and technologies: One of the objectives of this work 
was to understand how consumer awareness and perception influence the acceptance 
of new food technologies particularly alternative proteins. In this regard, the three 
most common alternative protein sources were investigated, which include plant-
based proteins, CCDM, and edible insects. The findings revealed that while there 
is growing interest in sustainable food solutions, consumer acceptance is strongly 
tied to the level of awareness and understanding. When consumers are provided 
with transparent, informative content about the environmental and health benefits 
of these products, their openness to integrating them into their diets increases. This 
supports Hypothesis 1, which posits that increased awareness and understanding 
among consumers correlate with a 20–30% higher acceptance rate of new foods and 
technologies. The evidence showed that informed consumers were more likely to 
overcome scepticism and consider alternative proteins as viable choices, affirming 
the importance of targeted educational efforts. 
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2. The role of environmental considerations in shaping consumer 
acceptance of new foods and technologies: Multiple aspects of the studies 
covered in this dissertation have had environment and sustainability as key focal 
points. These have become crucial in tackling the challenges associated with 
fulfilling the nutritional requirements of a growing population. This also means that 
it is now imperative to focus on dietary lifestyles that incorporate new foods or 
sustainable alternatives, as well as new food technologies or foods from 
unconventional sources. The findings highlighted that incorporating knowledge of 
the environmental impact can have a positive influence on consumers. However, 
several biases, including individual preferences and cultural hesitations, still exist, 
making many hesitant to embrace unfamiliar foods. Accessibility and availability 
of knowledge explaining why certain alternatives can be beneficial can help ease 
this transition. This supports Hypothesis 2, which emphasises that integrating 
sustainability-related benefits with other motivators can increase consumer 
acceptance rates by at least 25%. It showed that consumers appreciate the idea of 
sustainability and seek practical solutions for their diets. Highlighting these aspects 
can help overcome personal and cultural barriers and increase interest in adopting 
different foods and food technologies. 
 

3. The role of communication tools in enhancing consumer trust and 
acceptance of new food technologies: Another key area of this study focused 
on the role of communication tools in fostering consumer trust and acceptance of 
new food technologies. Through the use of digital platforms such as podcasts, the 
research demonstrated that complex scientific information could be made accessible 
and engaging. This finding supported Hypothesis 3, which suggested that active 
consumer engagement through digital communication tools, by identifying barriers 
and developing strategies to address them, can enhance acceptance rates by 10–
20%. Podcasts, in particular, proved effective in demystifying technical subjects and 
fostering relatability, which helped bridge the gap between scientific content and 
everyday consumer understanding. Feedback from focus groups reinforced the idea 
that clear, transparent communication addresses consumer concerns and builds 
trust, highlighting the need for the strategic use of modern communication tools in 
promoting new food technologies. 

4.1 Scientific Relevance 

This dissertation tackles one of the biggest challenges in sustainable food consumption: 
understanding what drives consumer acceptance and how to address barriers related to it. 
By adopting a mixed-methods approach, it is one of the first studies to provide a holistic 
understanding of consumer perceptions in Europe, allowing a deeper look at what influences 
food choices beyond just the technical details of food technologies. 

The study focused on three major sources of alternative proteins: plant-based, cultured 
meat, and insect-based proteins. These are all at different stages of market introduction, 
especially in Europe. While grouped as "alternative proteins," each faces unique challenges 
from consumers. For example, regulatory frameworks play a huge role in shaping consumer 
views regarding CCDM.  

In the case of plant-based proteins, despite their acknowledged purpose, they are still 
not fully integrated into diets as they are often viewed as chemically made. Similarly, while 
insect-based proteins have long been recognised as viable and are widely consumed in parts 
of Asia and Africa, they continue to face scepticism in Europe. 
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This reflects how consumer perceptions are not only influenced by the technical and 
environmental merits of these innovations but also by how they are communicated. 
Addressing underlying scepticism through effective communication strategies is essential 
for broader acceptance of these products. 

Adding to its scientific relevance, this dissertation is also among the first to explore the 
intersection of science communication and public engagement in highly specialised fields 
relevant to food research. Mass spectrometry, a critical tool in analysing and authenticating 
new food technologies, was explored as a topic in a podcast series and evaluated for its 
engagement. The podcasts featured researchers from diverse sociodemographic 
backgrounds who discussed using technologies in various fields in a conversational manner.  

The feedback for this series exemplified how complex scientific concepts can be 
translated into accessible and engaging narratives. This not only enhanced public 
understanding of a specialised field but also highlighted the potential of effective science 
communication in building consumer trust. 

4.2 Future Work 

This dissertation highlights the current consumer preferences for food technologies and 
communication strategies to accompany them. However, understanding how these 
preferences evolve over time remains essential. One solution is to undertake extensive 
longitudinal studies that track changes in consumer attitudes towards new food 
technologies, especially those that have been subjected to changes in regulations in the EU, 
such as CCDM and edible insects. 

Longitudinal studies could also contribute to research on plant-based proteins, 
particularly in the context of different dietary styles followed by consumers and how plant-
based proteins can meet their nutritional needs. This approach could facilitate broader 
acceptance of these products into daily life if studies involving consumers have a positive 
impact and are made directly available to the public. 

The impact of cultural and regional differences in consumer acceptance presents another 
important aspect of this research. While this dissertation has focused on European 
consumers, attitudes towards sustainability and new food technologies can vary 
significantly across different regions.  

Future research examining how these trends manifest in areas such as North and South 
America, Asia, or Africa could provide valuable insights into how the food industry can 
adapt to and respond to the unique needs and expectations of various cultural groups. 
These distinctions can aid in product development tailored to consumers with shared 
cultural or regional commonalities, enabling the creation of communication strategies 
aligned with local values. 

As research in the food sector continues to advance, the potential impact of new 
technologies through comprehensive life cycle assessments is also critically important. 
Many of these innovations have the potential to cause radical transformations in existing 
food systems, but their impact should be assessed critically and shared with consumers to 
increase public interest and trust.  

Future studies examining these technologies in greater detail, with a focus on consumer 
perspectives, could provide a more comprehensive understanding of their roles in 
sustainable food systems and the resulting regulatory frameworks. 

Additionally, while this dissertation has emphasised the importance of effective 
communication, further research could explore and evaluate more effective methods and 
channels for reaching diverse consumer demographics. The rise of artificial intelligence and 
its impact on digital platforms and social media presents new opportunities and challenges. 
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However, the benefits of engaging consumers through relatable content remain evident, as 
supported by existing research and literature.  

It is crucial that information, when made relatable, remains factual and does not shift 
into opinions that could lead to misinformation. Investigating the negative aspects of these 
tools, including how they could be misused to spread misinformation if not carefully 
employed, would also be worthwhile. 

This dissertation makes it evident that areas of research impacting sustainability in any 
aspect should involve consumers directly. This is the only way forward to ensure that food 
technologies can be successfully integrated into the market. Advancing knowledge in these 
directions will help bridge the gap between technological innovation and consumer trust, 
ensuring that sustainable food solutions are not only developed but embraced, paving the 
way for a more resilient, informed, and conscious global food system.





169 

Appendix A 

Appendix A Example of a Podcast Infographic 

 

Figure A.1: Example of a podcast infographics for science communication. 
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