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FOREWORD
This special issue is a result of the partnership between Taylor’s University, University 
Toulouse – Jean Jaurès and CNRS. The relationship which started in 1986 with pedagogical 
cooperation experienced growth over the years and witnessed the evolution and transformation 
of the academic contexts (Poulain, Laporte, Tibère, & Neethiahnanthan, 2014). Taking into 
account the quality and importance of the partnership as a joint department, the Taylor’s 
Toulouse University Center, co-chaired by both presidents of Taylor’s University and of 
University Toulouse – Jean Jaurès, was established in 2009. After more than 30 years, the 
partnership has led to 15,000 graduates, involving 4 bachelor degree programmes, 2 master 
programmes and continuing education programmes in the fields of tourism, hospitality and 
food, inclusive of a collaboration with the Academy of Toulouse (GRETA) for diplomas. 

In 2012, the creation of the Chair of “Food Studies” with  Professor Jean-Pierre Poulain 
who was entrusted to lead this mission, affirmed the desire to strengthen the research arm of 
the partnership. The scientific project aims to study the links between food habits, cultures, and 
health from the perspective of Euro-Asian populations. Initially, two focus areas of research were 
proposed: 1) to develop a network of “Food Barometers” in Asia and 2) to establish an experimental 
platform to study eating behaviours, the Social Behavioural Lab at Taylor’s University in Malaysia, 
mirroring the Ovalie platform at the University of Toulouse (CERTOP-CNRS, ISTHIA).

An international Research Symposium was organised in 2015, featuring high-profile 
keynote speakers such as Prof. Paul Rozin, from University of Pennsylvania (USA) and 
Prof. Claude Fischler from CNRS (France). Additionally, several seminars were organised in 
France and other parts of Asia within the framework of the Asia-Euro conference, especially 
Gwalior (India) in 2016, and Manila (the Philippines) in 2019. This special issue is part 
of the wider scientific work in the development of new methods in the social and human 
sciences, particularly the “experimental” laboratories. These developments have been made 
possible by technological advances in image capture and data analysis.

While the platforms born of the partnership between the Toulouse School of Tourism, 
Hospitality Management and Food Studies and Taylor’s University, are both articulated to enable 
parallel research work, each has its own comparative research dynamics. They therefore display 
certain differences in their research design. The platform in Malaysia is a behavioural lab likely to 
host socio-psychological studies, particularly of children, as well as food practices. On the other 
hand, Ovalie in Toulouse, France has space to create different contexts (including a hospital room) 
to explore the forms of food socialisation. Finally, a kitchen equipped with devices that can capture 
data provides the opportunity to study local and international culinary practices.

Prof. Dr. Neethiahnanthan Ari Ragavan
Executive Dean of Faculty of Social Sciences and Leisure Management, 

Taylor’s University, Malaysia

Assoc. Prof. Dr. Cyrille Laporte
Dean of Toulouse School of Tourism, Hospitality Management and Food Studies, ISTHIA, 

University of Toulouse Jean Jaurès, France

References
Neethiahnanthan, A.R. & Poulain, J.-P. (2015). L’enseignement supérieur en Malaisie: Vers un hub régional. 

Repères, 22, 1–8.
Poulain, J.-P., Laporte, C., Tibère, L., & Neethiahnanthan, A.R. (2014). International higher education 

cooperation in hospitality, tourism, and food studies: An experience conducted by the Taylor’s 
Toulouse University Center in Malaysia. Asia-Pacific Journal of Innovation in Hospitality and Tourism 
(APJIHT) , 3(2), 195–213.



ixHospitality Emergency Management and The Dirty Twelve:
A Dozen Reasons for Failure

APJIHT Vol. 11 No. 3 (2022) 
Special Issue: New Methods in the Study of Food Behaviour

Review Paper
From Visual Anthropology to Experimental Platforms 1 
Jean-Pierre Poulain
ISTHIA - University Toulouse Jean Jaurès, Centre d’Études et de Recherche: Travail, 
Organisation, Pouvoir (CERTOP) UMR CNRS 5044, Toulouse, France
Faculty of Social Sciences and Leisure Management, Chair of “Food Studies: Food Cultures & 
Health” & Center for Asian Modernisation Studies (CAMS), Taylor’s University, Malaysia

Elise Mognard
Faculty of Social Sciences and Leisure Management, Chair of “Food Studies: Food Cultures & 
Health” & Center for Asian Modernisation Studies (CAMS), Taylor’s University, Malaysia
 

Research Papers
Experimental Platforms for The Observation of Eating Behaviours:    
Towards the Second Generation 11
Jean-Pierre Poulain
ISTHIA - University Toulouse Jean Jaurès, Centre d’Études et de Recherche: Travail, 
Organisation, Pouvoir (CERTOP) UMR CNRS 5044, Toulouse, France
Faculty of Social Sciences and Leisure Management, Chair of “Food Studies: Food Cultures & 
Health” & Center for Asian Modernisation Studies (CAMS), Taylor’s University, Malaysia

Matthew John Lorman
Taylor’s University, Malaysia

Joël Courant
Centre d’Études et de Recherche: Travail, Organisation, Pouvoir 
(CERTOP) UMR CNRS 5044, Toulouse, France

APJIHT Vol. 11 No. 3 (2022)
Special Issue: New Methods in the Study  

of Food Behaviour

Asia-Pacific Journal of Innovation in Hospitality and Tourism
(APJIHT)



x   Ahmad Rasmi AlBattat, Ahmad Puad Mat Som & Chiang, Li-Ting

APJIHT Vol. 11 No. 3 (2022) 
Special Issue: New Methods in the Study of Food Behaviour

Big Scientific Facilities: Model or False Friend to Help Build  
an Experimental Platform Dedicated to Food Studies? 29

 43

  
  

 69

 
 

 
  

 

Vincent Simoulin
University Toulouse Jean Jaurès, Centre d’Études et de Recherche: Travail, Organisation, Pouvoir 
(CERTOP) UMR CNRS 5044, Toulouse, France

Social Interaction Analysis: “In Vivo” Restaurant Platform
Florence Sèdes and Mahmoud Qodseya
Institut de Recherche en Informatique de Toulouse (IRIT), France
Joël Courant
Centre d’Études et de Recherche: Travail, Organisation, Pouvoir (CERTOP) UMR
CNRS 5044, Toulouse, France

Implementing A Flexible Experimental Platform to Support Context-Based
Research in the Socialization Process of Individuals with Eating Disorders 61 
Anasuya Jegathevi Jegathesan, Elise Mognard and Rajalakshmi Ganesan
Faculty of Social Sciences and Leisure Management & Center for Asian Modernisation Studies 
(CAMS), Taylor’s University, Malaysia

Lee Soon Li
Monash University, Malaysia

Rosini Alexander
Glueck Technologies

Potential of Satiety and Satiation Enhancement through Food Matrix
Modi�cation: A New Approach in Appetite Control towards Weight
Management in Asia
Lau Chei-Wei and Yan See-Wan
Faculty of Health and Medical Sciences, Taylor’s University, Malaysia

Mohd Noor Ismail and Chong Li-Choo
Faculty of Social Sciences and Leisure Management & Center for Asian Modernisation Studies 
(CAMS), Taylor’s University, Malaysia

Phuah Eng-Tong
Universiti Teknologi Brunei, Brunei

Moving Forward with Augmented Reality Menu: Changes in Food
Consumption Behaviour Patterns 91 
Kandappan Balasubramanian and Rupam Konar
Centre for Research and Innovation in Tourism (CRiT), School of Hospitality, Tourism and 
Events, Faculty of Social Sciences and Leisure Management, Taylor’s University, Malaysia

A Netnographic Study on Perceptions of Consuming Virtual Food 97 
Rokhshad Tavakoli
Faculty of Social Sciences and Leisure Management, Taylor’s University, Malaysia

Tan Ai Ling
Sunway University, Malaysia



APJIHT Vol. 11 No. 3 (2022) 
Special Issue: New Methods in the Study of Food Behaviour

APJIHT Vol. 11 No. 3 (2022)  
Special Issue: New Methods in the Study of Food Behaviour pp. 1–10

e-ISSN 2710–6519

Review Paper

From Visual Anthropology to Experimental Platforms 

Jean-Pierre Poulain
ISTHIA - University Toulouse Jean Jaurès, Centre d’Études et de Recherche: Travail, 
Organisation, Pouvoir (CERTOP) UMR CNRS 5044, Toulouse, France
Faculty of Social Sciences and Leisure Management, Chair of “Food Studies: Food Cultures 
& Health” & Center for Asian Modernisation Studies (CAMS), Taylor’s University, Malaysia

Elise Mognard
Faculty of Social Sciences and Leisure Management, Chair of “Food Studies: Food Cultures 
& Health” & Center for Asian Modernisation Studies (CAMS), Taylor’s University, Malaysia

© The Author(s) 2022. This article is published with open access by Taylor’s Press.

Suggested citation: Poulain, J-P. & Mognard, E. (2022). From visual anthropology to 
experimental platforms. Asia-Pacific Journal of Innovation in Hospitality and Tourism, 11(3), 
1–10. 

Introduction

The use of experimental platforms in social sciences is recent. Their introduction has 
encountered several obstacles. The first is the a priori critical attitude towards the 
tools used in monitoring devices, as they could be described as Orwellian, grounded 
on George Orwell’s famous novel 1984. This perspective is in line with the critical 
nature of social sciences that unveils hidden realities, uncovers inequalities and 
relations of domination. However, we should take cognisance that such devices have 
already crept in almost everywhere — in the name of security; in the public space, 
and more insidiously, in the private space through the use of digital tools. Two main 
rationales requires the social sciences to pay interest to these technologies. The first 
one is the possibility of benefiting from a new flow of data. And the second one is 
to equip oneself for a constructive and grounded critical account of these ubiquitous 
technologies in contemporary societies.

Correspondence: Elise Mognard, Taylor’s University, Malaysia. 
Email: EliseLine.Mognard@taylors.edu.my
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Social science studies are based on empirical data collected through direct or 
indirect observations and through what actors are able to say about their own practices, 
motives and representations. Observations can be indirect, that is, traces left by 
actions, such as economic data, be it restaurant or supermarket bills, the contents of 
our cupboards or refrigerators, the waste contained in trash bins, etc. Observation 
techniques evolved as disciplines developed and as technologies advanced. These 
technical and methodological developments have been beneficial in loosening spatial 
and temporal constraints. Photographic and video recordings have made it possible 
to remove the requirement of unit of time and place between the observer and direct 
observations. The techniques have also been refined leading to the multiplication of 
the scales of observation. Fast-forward or slow motion allows the observer to objectify 
dimensions of actions and interactions that are hardly visible to the naked eye.

The option of storing sounds and video images has enhanced the analysis capacity 
by replacing ethnographic drawing in its dual descriptive and memory functions. 
Subsequently, technologies that reduce the cost of photos and reduced their use 
became commonplace, and more or less systematised. A new branch of anthropology 
thus imposed itself: visual anthropology. Today, with the finesse of data captures, 
increase in storage capacities and analysis algorithms, the possibilities offered have 
multiplied leading to the emergence of experimental platforms. In these platforms, 
the use of video tools is similar to the ones used in reality TV studios. The space 
is characterised by multiple cameras with fixed or variable focal lengths that can 
be controlled from a control room. Such a set-up allows a diversity of observation  
and/or experimentation strategies. Thus, scientific work based on the advancements 
of anthropology and visual sociology has broadened and renewed perspectives.

Visual Anthropology and Sociology

Swiftly after their invention, photography and then cinema caught the attention of 
ethnologists and sociologists. These inventions have enriched the researchers’ ability 
to record and, above all, to objectify. Hence, scientific practices were transformed. 
Many anthropologists have used these inventions: Jean Rouch, Margaret Mead, 
Gregory Bateson, Marcel Griaule, Germaine Dieterlen, to name of few. They are also 
reflected in the scientific and social work of Pierre Bourdieu (1965), Edgar Morin 
(1985) and Jean Rouch (1985). 

Since the pioneering work of Jean Rouch (Jacknis, 1988; Piault, 2004; Stoller, 
1992), visual anthropology has become institutionalised and is now one of the most 
dynamic fields in social sciences (Banks & Morphy, 1997; Becker, 1974; France, 
1982; Harper, 2012; Hockings, 2009; Knowles & Sweetman, 2004; Lahlou, Le 
Bellu, & Boesen-Mariani, 2015). A methodological range distinguishes the diverse 
approaches used: 1) direct cinema, 2) observational cinema, 3) cinema “verité”, 4) 
experimental cinema, and 5) reflexive cinema. 
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In the first approach, the camera records “reality”, or as the common adage goes, 
like a “fly on the wall”. In the second, observational cinema, the researcher selects 
the important moments to be filmed during an event that is being studied. Later, 
the footage is edited to select further scenes considered important or illustrating 
important points (Young, 1975). In the third, cinéma vérité, the director intervenes. 
He/She sometimes passes in front of the camera to create situations likely to spark off 
behaviour or reveal contextual effects. Experimental cinema is the fourth approach. 
Here, the scenario is a real protocol designed to manipulate variables and test 
hypotheses. Finally, the reflexive approach uses the film as a support material for 
individual or collective interviews. It serves as a starting point and a support material 
to deduce explanations from an individual on their actions and motives. 

The secular and scholarly uses (Kozinets, 2002; Tavakoli & Wijesinghe, 2019) 
of social networks with their technological advancements (hardware and software) 
heralded a new turning point in visual anthropology and sociology. Among these 
innovations, the neural paradigm of facial recognition seems to be very promising 
(Poulain & Lorman, in this issue). 

The In-depth Study of Food Habits

The eating behaviour is influenced by biological, psychological, social and 
anthropological aspects (Poulain & Fischler, 2015). Furthermore, a large proportion 
of decisions escape the consciousness of the actors and take place routinely (Warde, 
2016). Herein lies the difficulty of changing eating habits and failure of many diets. 
The notion that eaters decide what they eat is largely a fiction. While the relationship 
between knowledge, attitudes and intentions to consume is well documented, the 
implications of practices are still very unclear (Shepherd & Towler, 1992; Fournier 
et al. 2011). This can explain why, in comparing data on practices with those on 
representations, there is a gap between “what is said” and “what an individual actually 
does”. This is a central empirical question in social sciences. The ambiguity of social 
facts unfolds between two opposing extremes which correspond to the behaviour 
actually implemented by eaters and the representations — the discourses associated 
with them, accompany, determine or justify them (Poulain, 2002a, 2002b, 2017).

As such, these platforms allow the analysis of the influences of contexts — be 
it physical or social — on the eating behaviour. These contextual variables that are 
considered as problematic in classical sensory evaluation laboratories and which 
are neutralised for that reason, become manipulated variables in the behavioural 
platforms. So, it becomes possible to study the relations between practices, routines and  
contexts, as well as the influences of social interactions. The scientific challenge, 
is therefore to explore the food social space including intentional actions and  
behaviours, more or less routinised practices as well as its cognitive and sociocultural 
infrastructures.
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Observed
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Observed
Behaviour Declared Data

Objectified
Practices

Behaviour Declarations

Reconstructed 
Practices

Declared
Practices

Norms

ValuesOpinion

Attitudes

Symbols
Conscience

Practices Representations

Figure 1. Levels of food social space (Poulain, 2002b, 2017)

No single piece of data on practices or representations can claim to capture 
the complexity of the “food social space”. Any capture is required to relate them 
(Poulain, 2002b). From the cross-analysis of these data, the meaning of the practices 
emerges. By confronting the possible contradictions between practices and discourse, 
the logical considerations underlying the actors’ actions can be unveiled (Lefèvre & 
Suremain, 2002). Moreover, this cross-analysis facilitates the objectification of the 
changes in current food practices and the ambivalent meanings associated with them 
(Poulain, 2002a; Poulain et al., 2020). 

Finally, the exploration of facial emotions and, more broadly, extralinguistic 
dimensions, not only give researchers the resources to collect new types data but also 
to carry out reflexive interviews to deepen the understanding of the representations 
of eaters (either norms, opinions, values, attitudes or symbols) and, thus the meaning 
they give to their actions.

The Organisation of The Special Issue

With the purpose of supporting the analysis of food and eating habits in their 
biological, psychological, social and anthropological dimensions, two experimental 
platforms with roughly similar design have been recently launched. The first at 
University of Toulouse, France, namely the Ovalie platform and the second at 
Taylor’s University, Kuala Lumpur, Malaysia, namely Social Behavioral Laboratory 
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at the Centre for Human Excellence and Development. The objective of their set-up 
is twofold. First, it intends to take advantage of technological advances in the field of 
computer sciences to improve the capture of images and sound and take into account 
software developments for analysing facial emotions and social interactions. One of 
the challenges is to speed up the processing of information. This was an issue faced 
by first-generation platforms, whereby a large mass of information (data) needed 
to be processed to search for very small significant sequences. Secondly, it aims to 
develop the material conditions for experimental analysis regarding the effects of 
physical and social contexts on eating practices. 

The individualistic design of sensory evaluation rooms is more or less 
implicitly grounded on the assumption that eating practices result from a series of 
decisions, appreciations, and individual evaluations. Starting from these theoretical 
underpinnings, the experimental conditions neutralise the effects of context and place 
the emphasis on individual determination. However, in contrast, the philosophy 
of these platforms considers meals to be social events (Poulain, 2017, 2019), and 
these practices result from a series of social interactions and emotional interplay. 
The platforms are then designed to take into account and include the variables of 
physical contexts (destination and layout of place) and social contexts (number, 
quality and status of the protagonists of the meal or food intake). They also enable 
data collection and analysis regarding the expressions of facial taste emotions and 
their diffusion in the group of eaters. This shift in the design of the experimental 
device reflects the shift in the analytical paradigm of eating behaviours and practices 
(Poulain & Simoulin, 2016).

This special issue was initiated as an avenue to testify and reflect, from a 
multidisciplinary perspective, the objectives, design, management, update and use 
of the above-mentioned platforms. The first part of the special issue focuses on the 
objectives, design, management of the platforms while the second part illustrates 
some research that could potentially engage with or extend these experimental 
platforms. 

The article from Jean-Pierre Poulain and Matthew John Lorman talks about the 
emergence of new scientific equipment, namely experimental platforms, designed 
to complement the current range of observational strategies. This is in conjunction 
with the convergence between the inclusion of the natural setting from the sensory 
evaluation and the substantial contributions of sociology, psychology and ethnology 
in the social interactions and interactional context effects. To address the importance 
of the lessons learnt from the previous generation of platforms (see Simoulin in this 
issue), this article examines the “first generation” of experimental platforms in terms 
of issues, methods and recent research projects and establishes their contributions in 
terms of increased capacity for collection and centralisation of observational data in 
the context of food and beverage consumption. 
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The paper also looks at their disadvantages, namely the massive amount of data 
produced that requires analysis, which can be linked back to one of the objectives 
of the new generation of experimental platforms. In this regard, the Ovalie platform 
and Social Behavioral laboratory — located in Toulouse, France and Kuala Lumpur, 
Malaysia, respectively — are intended to refashion the analysis beyond that of the 
classic observations and consequently, equip researchers in investigating the influence 
of both physical and social factors in the consumption of food and drinks and their 
appraisal. Researchers can analyse the shift of paradigms from the theoretical tenets of 
the muscular facial recognition of emotions to the neural paradigm of facial analysis 
and its applications in the fields/disciplines of developmental psychology, automatic 
analysis of emotional recognition and anthropology of emotions. For the authors, 
these advances can potentially investigate the influence of social interactions in food 
and drinks appraisal — more specifically though the semantics of facial that mimic 
into gusto-facial reflex responses — for the benefit of human and social science, 
food sociology, developmental psychology (see Jegathesan, Mognard, Lee, Ganesan 
& Alexander in this issue), psychology of emotions and sensory evaluation (see Lau, 
Yan, Noor Ismail, Chong & Phuah in this issue). Additionally, since this direction 
requires further development of software for facial recognition based on the neural 
paradigm, the “second generation” of experimental platforms are also paving the way 
for new research directions and potential collaborations with computer science (see 
Sèdes, Courant & Qodseya in this issue).

Then, Vincent Simoulin is invited to participate in the conceptualisation of the 
second generation of experimental platforms at Toulouse, France and Kuala Lumpur, 
Malaysia based on his expertise connecting sociology of sciences, organisational 
change and public policy. He had previously contributed to the understanding of 
the organisation of the platforms, and noticeably, on how they have transformed 
the conduct of research based on the analysis of the construction and development 
of a large scientific facility — the European Synchrotron Radiation Facility (ESRF), 
the first of the third-generation synchrotron. He, first, introduces the salient 
points of existing scientific platforms at large as a stepping stone for the definition 
of experimental platforms. The literature reveals that existing platforms rely on 
the sharing of equipment and research expertise and thus, pooling of funds from 
diverse origins — private, universities and governments. Second, platforms work in 
a network where they cater to international specialists with a strong local anchoring. 
It should be noted that these two salient points highlight interdisciplinarity whereby 
researchers from various disciplinary backgrounds cooperate. 

From these observations, the author then derives concrete key parameters for 
the success of these scientific equipment. Two are identified. First, the organisational 
challenge of bringing together very different actors — mainly from the communities 
of sciences and engineering who are shaped by contrasting interests and values — in 



APJIHT Vol. 11 No. 3 (2022) 
Special Issue: New Methods in the Study of Food Behaviour

From Visual Anthropology to Experimental Platforms  7

the development and operation of the platform. Secondly, to be “profitable”, platforms 
are required to cater to an important range of experiments. Therefore, the personnel 
operating the platform must be able to adapt and accommodate external researchers, 
members from the industry and the civil society. Finally, based on these lessons learnt 
from major scientific facilities, the author points out some of the challenges ahead for 
the conceptualisaton and management of the mirror experimental platforms located 
in Toulouse and Kuala Lumpur. The exposition follows a chronological sequence 
where the design and construction of the platforms are examined first. The challenge 
lies in transferring lessons learnt from the first-generation platforms to design 
effective second-generation platforms. Postgraduate and postdoctoral students could 
be key players in this transition by being involved in the day-to-day operations as 
well as the periodical upgrades and updates of the platforms. The organisational 
challenge here is sustaining an organisation with highly skilled technical staff that 
can accommodate the ever-evolving requirements put forward by social science 
research agencies. Finally, it is important to note that the success of these platforms 
will rely on the change in methods amongst social scientists and an adaptation of the 
experimental procedures to those based on social events.

The issue continues with the investigation of avenues for multidisciplinary or 
interdisciplinary approaches related to the experimental platforms from the perspective 
of computer science and engineering. In this regard, Florence Sèdes, Joël Courant 
Mahmoud Qodseya highlight the surge of computer applications and scientific 
activities such as Computer-Curated Culinary Creations, a computational flavour 
compound or International Scientific Seminar on “Computational Gastronomy, 
Food in the Age of Data”, which demonstrate the convergence between computer 
science and food sciences. Thus far, these collaborations have been focused on the 
preparation of food, and are yet to be deployed for social events such as meals where 
the interpretation of person-to-person interaction — relying on various modalities: 
speaking, seeing, moving, walking, etc. — is required. From a computational point 
of view, these observations are nowadays enabled by advanced applications. The 
paper then looks at the metadata production method that could drastically reduce 
the time of analysis based on data extracted from videos — and more specifically, 
visual non-verbal cues. The paper concludes with the identification of some devices 
as well as their design to cope with the flexibility required by platforms to cater to the 
variety of divers user needs (see Simoulin in this issue).

The article by Anasuya Jegathevi Jegathesan, Elise Mognard, Lee Soon Li, 
Rajalakshmi Ganesan and Rosini Alexander articulates the conceptualisation and 
design of the platforms before moving on to describe their uses in various research 
domains. It chose a specific platform that focuses on recognition of facial expressions 
and emotions for this purpose, namely the Social Behavioural Laboratory at Taylor’s 
University. Further, it gives an example of a socio-psychological study that used a 
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similar platform to investigate the food-socialisation and the management of eating 
behaviours of children diagnosed with autism disorders. In this research design, the 
platform is used for data collection and analysis, in addition to classic methods from 
social psychology and food sociology such as interview, participant observation and 
survey. It is expected that the platform will enable further deciphering of the social 
interactions during dining experiences. As this is an on-going experiment, unforeseen 
challenges are expected to emerge. 

Next, the article from Lau Chei-Wei, Yan See-Wan, Phuah Eng-Tong, Mohamed 
Noor Ismail and Chong Li-Choo illustrates the potential use of experimental platforms 
by various fields such as food science, food technology and sensory evaluation of food 
in addressing industrial and societal concerns. While the food and beverage industry 
appears to be a part of the contemporary food landscape and its related issues such as 
obesity, the authors observe that research on high-quality nutrients and low-calorie 
density foods are limited. Grounded on the psycho-physiological and sensorial 
aspects of food choices, the authors contemplate concerns of satiation, in terms of 
the influence of food pleasantness or palatability in the variation of food intake. 
More specifically, the authors investigate the transformation of the food matrix in 
terms of viscosity by food technologies, leading to enhanced satiety and satiation 
as a leverage for appetite control and ultimately, weight management. Overall, this 
paper unveils the research and development process involved in food matrix changes 
prior to the use of the experimental platform to verify the adequacy of the appetite  
control. However, a clear understanding of the acceptance of satiating products 
into the daily diet is lacking. The experimental platform thus appears as one of the 
facilitators for testing certain biases and ambiguities regarding the influence of food 
behaviour in enhancing satiation.

The special issue explores the potential connection of experimental platform 
research with current research on virtual and augmented reality. Considering the 
environmental transformations of the food system and more specifically, the use of 
augmented reality in the food service industry, Kandappan Balasubramanian and 
Rupam Konar analyse the contribution of augmented reality to restaurant menus 
in enriching nutritional information. For this purpose, they review the use of 
augmented reality technologies in hospitality and food service industries such as 
games and chef storytelling at the restaurant table to enrich the dining experience 
and cultural immersion of customers or menus providing various dietary information 
in graphical formats. 

Finally, Rokhshad Tavakoli and Tan Ai Ling explore the acceptance of virtual  
food by consumers. Virtual reality can be used to modify the eating environment as well 
as to simulate the sight, sounds, taste, smell, and texture of food. However, as the virtual 
reality technology is still new to this particular field, its perception and applicability 
remains unclear. Therefore, this paper explores the acceptance of virtual food consumption 
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using the netnographic approach. The authors conducted a passive observation and 
qualitative content analysis of 250 Facebook comments for a one-minute promotion 
video on virtual food — to date steak, sushi or pie—from Project Nourished that allows 
users to experience the taste, smell and feel of a dish virtually. The investigation concludes 
that the idea of virtual food technology is accepted by most people who are looking 
forward to experiencing it. Grounded on the comments from participants, the authors 
suggest reflecting upon the future use of virtual food, such as in the treatment of health 
conditions and its role in malnutrition issues and obesity.

Open Access: This article is distributed under the terms of the Creative Commons Attribution 
License (CC-BY 4.0) which permits any use, distribution and reproduction in any medium, 
provided the original author(s) and the source are credited.
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Introduction

There is strong scientific evidence concerning the individual-food relationship, 
particularly through the paradigm of sensory evaluation (Urdapilleta, Ton Nu, Saint-
Denis, 2001; Lawless & Heymann, 2010; Société française d’analyse sensorielle & Anfor, 
2015). This knowledge has been further developed using tasting rooms, whose nature 
focuses on neutralising the influence of contextual factors. Their epistemological core is 
based on physiological sensitivity and perception psychology. Nevertheless, social factors 
do play some part. Research in these fields tend to focus on food, wine, ingredients, 
and ready-made products and are ultimately meant to result in both technological 
development processes and identification of their market positioning. 

In the traditional perspective adopted by sensory analysis, the “context” is seen 
as an unwanted variable that should be neutralised. The influence of the contexts 
on eaters’ decisions and appraisal of food or drink consumed is mostly outside the 
scope of research that is traditionally carried out in tasting rooms. This is why studies 
have been developed to try and understand the influence of “natural” contexts, an 
approach which is known as “home tasting” (Bonin, Chambres, & Bernard, 2001; 
De Graaf et al., 2005; Boutrolle, Arranz, Rogeaux, & Delarue, 2005; Boutrelle, 
Arranz, Rogeaux, & Köster, 2007: King, Weber, Meiselman, & Lu, 2004). It relies 
on the range of tools provided by psychology, sociology, and ethnology. 

Similarly, besides traditional data collection instruments, the fields of sociology 
and psychology of food have developed specific approaches enabling the possibility 
of grasping contextual effects at multiple scales of observation (Poulain, 2002a, 
2002b). These methods most often use empirical data collected through conventional 
methods from the social and human sciences such as questionnaires, interviews, and 
focus groups. Such methods permit the collection of interesting empirical data but 
are limited to relying on people’s narratives. Ethnographic observations provide a 
multidimensional view of events but remain shaped by the observers’ epistemological 
and physical positions. In contrast, quasi-experimental situations of observation have 
been designed in order to conduct food interviews with children in front of their 
parents, allowing the former to point out the foods they like, do not like, and wish to 
eat among the food available at home (Dupuy, Nicklaus, Schwartz, Goirand, & Tibère, 
2021; Lalanne & Tibère, 2012). 

Experimental research allows a substantial enrichment of observational strategies 
and justifies the use of technical devices for automatic capture in order to study social 
interactions and interactional context effects. By using new automatic data collection 
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devices, such as fish-eye cameras and special observation glasses enabled for video 
recording, Saddi Lahlou highlighted the considerable variation between what the 
observer sees and the actors’ very perception (2011). These studies significantly 
complement observation strategies and provide solid ground for using technical 
automatic data collection systems to improve the study of social interactions and the 
influences of context. These are the reasons that led to the setting up of platforms or 
experimental restaurants using automatic collection technologies. 

First-Generation Experimental Platforms

The first-generation platforms tackled several food-related themes, covering a 
range of topics including food choices and preferences, nutrition, sensory analysis, 
consumer behaviour, and eating behaviours in aging populations, through cross-
disciplinary research from fields as diverse as food science, chemistry, physiology, 
nutrition, psychology and sociology. This has led to the establishment of a series 
of experimental platforms, or restaurants that implement automatic data collection 
technologies. These platforms are designed to record meals and then analyse the 
behaviour of eaters whilst avoiding the sort of bias present in other venues of 
consumer behaviour research, and possible overlooking poorly equipped observers. 

Experimental platforms have emerged in both Europe and the United States; the 
most notable ones include the Living Lab at the Institute Paul Bocuse (France), the 
Sensory Evaluation Center at Cornell University (United States), The Restaurant of 
the Future (Netherlands), the Nestlé Research Center (Switzerland), and the Center 
for Taste and Feeding Behavior (France). These platforms share several characteristics, 
and account for flexible spaces suitable for the construction of various consumption 
settings in order to reflect various eating contexts such as different catering systems, 
fast food, casual restaurant, family meals, etc., data collection instruments (such as 
cameras and microphones) and data processing software from a centralised location.

Table 1. First-generation platforms

Organisation Date 
Opened Objective Methods Recent Topics of 

Study

Living Lab

Institute Paul 
Bocuse
Ecully, France

2008 •   Observation 
of consumer 
behaviour

•   Collection of 
data related 
to consumer’s 
judgment and 
preferences

•   Equipped with 
audio-visual 
recording devices 

•   Consists of an 
experimental 
restaurant, 
domestic kitchen, 
and a service 
laboratory

Food choices, 
preferences, 
purchase 
behaviour, 
beverage selection, 
special diets, 
satiety, food intake, 
dynamics of 
consumption
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Organisation Date 
Opened Objective Methods Recent Topics of 

Study

•   Aggregation of 
international 
data with 
institutional 
partners

The 
Restaurant of 
the Future

Wageningen, 
Netherlands

2008 •   Close 
observation of 
consumer eating 
and drinking 
behaviour

•   Experimentation 
with new food 
products, 
preparation 
methods, and 
self-service 
systems 

Methodologies 
range from 
nutrition, sensory 
analysis, consumer 
behaviour, and 
social sciences. 

Applied research 
in the area of 
real-life consumer 
food choices and 
purchase behaviour

Nestlé 
Research 
Center 

Lausanne, 
Switzerland

2009 Primarily focused 
on using research 
to reformulate 
existing food and 
beverage items, as 
well as to develop 
new innovative 
products 

Collaborates with 
over 30 research 
facilities worldwide, 
comprising teams 
of scientists, 
nutritionists, 
designers, engineers, 
and regulatory 
specialists

Food safety 
and integrity, 
healthy children, 
aging, pleasure, 
reformulation 
of products, 
and sustainable 
nutrition

Centre for 
Taste and 
Feeding 
Behaviour 
(CSGA)

Dijon, France

2010 Understanding 
of the physio-
chemical, 
molecular, cellular, 
behavioural, and 
psychological 
mechanisms 
underlying sensory 
perception of food 
using trans- and 
inter-disciplinary 
approaches

Various approaches 
stemming 
from research 
backgrounds in 
psychology, sensory 
analysis, ethology, 
neurobiology, 
analytically 
chemistry, and 
physiology

Determinants of 
eating behaviour 
across the lifespan, 
sensory perception, 
and flavour 
processing and 
perception

Table 1 (con’t)
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Organisation Date 
Opened Objective Methods Recent Topics of 

Study

Sensory 
Evaluation 
Center

Cornell 
University
Ithaca, NY

2015 •   Conduct sensory 
evaluation 
and consumer 
product research 

•   Platform for 
taste research

•   Exploration 
of sensory 
evaluation

Focuses on 
“real-life” testing 
conditions; the 
laboratory is 
equipped with a 
cafeteria set-up 
for observation. 
Additionally, 
sensory booths, 
a commercial 
kitchen set-up, and 
multipurpose room 
are utilised 

Consumer 
acceptability, 
food preferences, 
product 
discrimination 
testing

The aforementioned experimental platforms make use of a wide variety of 
equipment, geared towards the observation of human behaviour. Several companies 
have developed equipment and software programmes catering specifically to 
behavioural research, including video-enabled glasses for participant observation 
studies, infrared thermal cameras and temperature sensors, and biometric devices. 
Software programmes that have been developed can perform a wide variety of 
tasks, including facial analysis, audio analysis, spatial behaviour tracking, and eye 
tracking. These software programmes enable observational data to be quantified and 
analysed further. However, when these programmes are used, a great quantity of 
data is produced. In response to this, the integration software has been developed 
in order to connect the data from various sources and streamline the analysis as data 
from different sources can be compounded into a central location for analysis. The 
software currently available is described in Table 2. 

Table 2. Available software implemented in experimental platforms

Product Description Potential Uses

Facial Analysis 
Software

Analyses facial emotions, based on the 
spatial movement of complex neural 
networks. The software can measure 
discrete emotional profiles, as well 
as the valence, arousal, and intensity 
of emotions in a quantifiable way 
based on various inputs (image, image 
frames, video recordings, and live-
stream). Most software packages are 

•  For use in capturing non-
verbal communication

•  Video and picture frame 
analysis 

•  Analysis of gusto-facial 
emotions

•  Serves as an added layer 
of observation in many 
environments

Table 1 (con’t)
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Product Description Potential Uses

equipped with features such as face 
detection, tracking, and demographic 
predictors (such as age, gender, 
ethnicity etc.)

Audio Analysis 
Software 

Analyses and categorises what is being 
said, as well as any other audio. The 
recorded audio can then be processed 
into transcripts using audio-to-text 
transcribing software. The audio is 
analysed for hedonic quality, as well 
the arousal of the speaker. 

•  Monitoring service 
interactions between 
restaurant workers and 
guests

•  Socialisation at mealtimes 
•  Observing what is being 

said, and comparing 
it to non-verbal 
communication

Spatial Behaviour 
Tracking Software 

Subject movement can be tracked 
in an observation environment, 
and further analysed for a visual 
representation of spatial behaviour. 

•  For use in retail, tasting 
rooms, self-service settings, 
hotel and restaurant 
environments, and other 
settings where subjects 
interact and move around

•  Could be useful in 
studying the flow of 
subjects through a space

Eye-Tracking 
Software 

This equipment allows researchers 
to know what a subject is looking 
at, and valuable in understanding 
how a person interacts with their 
environment. 

•  Measures eye gaze direction
•  Observation of social 

interactions and group 
dynamics 

•  Neuromarketing and 
menu engineering 
applications

Integration 
Software

When using several automatic 
observation tools, a lot of data is 
produced; this makes it necessary for an 
integration software that can compile 
various sources of data (i.e. visual, 
audio, physiological, etc.) and analyse 
it to produce meaningful results. Many 
varieties of software exist that are able to 
aggregate several data inputs, effectively 
shortening the processing and analysis 
time for observations.

Streamlining data analysis 
processes

Table 2 (con’t)
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These first-generation platforms have contributed to some significant steps 
forward in terms of taking into account different consumption contexts (Giboreau & 
Furey, 2009), but are sometimes hampered by the challenge of processing a massive 
amount of digital data. Since their conception, the technological advancements in 
the field of data capture and analysis have allowed the evolution of the data collecting 
devices, leading to an increase in the available numerical data that can be collected 
under such observational conditions. In this respect, one of the scientific issues is 
reducing data processing time. Ultimately, one of the objectives of future projects 
could be to reduce it to the extent that it would be shorter than that of traditional 
observations. 

Introducing the Second-Generation: The OVALIE Platform

Since the conception of the first-generation platforms, there have been many 
technological advancements in data collection and analysis instruments as well as 
increased interest in eating behaviours at the international level. In this section, 
the second generation of experimental platforms will be introduced followed by a 
discussion on how this next generation will utilise trans-disciplinary approaches to 
improve upon limitations and make valuable contributions to observational practices. 

The  OVALIE  experimental  platform,  located  in  Toulouse,  France,  aims  to 
study the influence of physical and social context on eating behaviours (Poulain & 
Simoulin, 2016). This platform will take “context” into account as an independent 
variable, differing from previous studies which considered the context as a variable 
to be controlled, and therefore neutralised. Through this perspective, the notion of 
context is broken down into two main dimensions: the physical context and social 
context. The physical context comprises the furniture and equipment pertaining to 
the tangible aspects of a space, which has the ability to predefine the way individuals 
will move and interact. In order to measure the physical variables, instruments 
equipped with visual and audio recording settings, and other tools such as thermal 
data collection devices, will allow for further exploration into the influence of several 
contextual settings on eating practices and food representation. 

The social context stems from the social characteristics, such as gender, age, 
and education levels of the actors participating in the observation event, and the 
sustained interactions amongst the individuals in a social setting. The social context 
is also partly determined by the physical context. The second-generation set-up 
focuses on the increased modularity of the physical context in order to facilitate the 
creation of different observational environments. Thus, a variety of consumption 
settings can be recreated including hospital rooms, tasting rooms, different catering 
layouts, canteens, cafeterias, traditional service restaurants, and aircraft cabins. 

Additionally, through a partnership with Taylor’s University, a mirror platform has 
been established in Kuala Lumpur, Malaysia (namely Social-Behavioral Laboratory at 
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Centre for Human Excellence and Development, see Jegathesan et al. in this issue), 
facilitating cross-cultural studies in eating behaviours. The multicultural society of 
Malaysia will allow for studies exploring the different cultures within Malaysia, as 
well as comparative studies between Europe and Asia. This platform will contribute 
to structuring research efforts in the field of social science applied to food; it will also 
encourage the ongoing development of multidisciplinary research networks in both 
France and Malaysia.

The second-generation facility will be useful in several fields of application, 
including behavioural research in human nutrition, the social sciences applied 
to food, studies relating to the adaptation of food innovations, the socialisation 
processes with food as found in school canteens, and the social dimensions of eating 
disorders. In the field of health, themes such as nutrition in hospitals, food and 
aging, eating practices of obese populations (particularly after bariatric surgery), 
disabled children’s eating habits (particularly those with autism disorders and 
pervasive developmental disorders), as well as children’s and teenagers’ food and 
nutrition education. Furthermore, emerging areas of studies in the economic fields 
such as contextualised hedonic evaluation of food and beverages, acceptability of 
innovations, and evaluation of catering offerings will be examined. It is a cross-
disciplinary scientific project for analysing taste experiences and social interactions.

The theoretical framework moves away from the theory of rational action which 
focuses on the personal calculation process likely to be developed by individuals 
beforehand and throughout the course of the decision-making process. This assumes 
that the decision-making and calculation space is encased in a whole range of technical 
set-ups shaped by the overarching cultural and social dimensions (Haudricourt, 
1988; Poulain & Corbeau, 2012; Poulain, 2017). A whole range of parameters, both 
physical and social, will thus be handled and likely to evidence their influence on the 
decision-making space, and furthermore on the very decision-making process. 

Moreover, this project will work closely with the field of information technology, 
drawing knowledge pertaining to a new paradigm of facial recognition, and working 
to reduce the time needed to process the data that has been collected. This theme of 
facial recognition of emotions was introduced during the time of Charles Darwin 
in The Expression of the Emotions in Man and Animals (1896), and further developed 
in the early 1990s (Crile, 1915, 1916; Landis, 1924; Frois-Wittman, 1930; Fulcher, 
1942). In these early studies, attempts were made to classify the facial muscles; 
however, a comprehensive systematic method was not developed until the 1970s 
and 1980s through the works of Ermiane and Gegerian (1978) as well as Ekman 
and Friesen (1976, 1978). Through the work of Ekman and Friesen, a method of 
characterising facial muscle movements was developed that focused on relating the 
movements and contractions of the fiftyish facial muscles to the emotions felt by 
individuals (Ekman & Friesen, 1978), which can be seen in Figure 1. This was the 



APJIHT Vol. 11 No. 3 (2022) 
Special Issue: New Methods in the Study of Food Behaviour

Experimental Platforms for the Observation of Eating Behaviours:  
Towards the Second Generation

 19

first in-depth model that was developed, and even accounted for the temporal aspect 
of emotion, in regard to the onset, apex, and waning of the facial movements.

Figure 1. Facial muscles involved in facial expressions

Several fields of application have emerged from this perspective. The first one is 
the field of developmental psychology which made it possible to study the evolution 
of a child’s capacity to recognise the emotions felt by the speakers (Gosselin, Roberge, 
& Lavallée, 1995). The second application led to the automatic analysis of emotional 
recognition with applications in the monitoring of activity on hazardous workstations 
and mostly in the area of safety, particularly through the Screen Passengers by Observation 
Techniques (SPOT) used in American airports. Finally, the third field of application 
consisted of a comparative approach of the expression of emotions in different cultures. 

 

Automatic Recognition 
of Emotion

Anthropology of 
Comparative Emotions

Ekman & Friesen (1978)

Psychology of 
Development

Figure 2. Facial expression of emotions
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The muscular paradigm of facial recognition has generated great enthusiasm but 
has also been met with criticism that fosters quite a few debates; some regarding the 
methodological aspects such as validation issues, while others raise ethical questions as in 
the case of the SPOT system, or epistemological points like those related to the universal 
expression of emotions (Lutz & White, 1986). Current research in the field of security, 
as well as the photographic technologies used for automatic focus and facial recognition 
have led to the development of the neural paradigm of facial recognition methods. This 
method no longer uses the facial muscles paradigm; instead, a range of facial points makes 
it possible to recognise the “face signature” and track it even if it is moving. 
 

Figure 3. Facial recognition based on the neural paradigm

The neural paradigm of facial recognition has its roots in facial recognition technology, 
and is modelled after the biological nervous systems, and how the human brain is able 
to process information (Zurada, 1992). Early work on neural networks was performed 
by Bledsoe (1966) as well as Bledsoe and Chan (1965) as they developed a system of 
computerised recognition of the face. Since then, technology has developed rapidly to 
the point where faces can be not only be recognised but analysed for key features such as 
identifying a person’s age or gender, and even emotion recognition. The shift from the 
muscular paradigm of facial recognition to the neural paradigm occurred in the 1990s. 
During this period, the Facial Action Coding System developed by Ekman & Friesen 
(1976, 1978) was automated, and computers were able to measure facial movements 
based on muscle groups (Terzopoulos & Waters, 1990; Black & Yacoob, 1995). Around 
this same time period, advances in artificial neural networks and the use of facial nodes 
(also called facial points) were occurring, This is done through the use of geometric facial 
nodes; as the facial nodes move, the distance between the nodes is analysed. These facial 
points are plentiful; about 80 facial nodes have been determined, however recent advances 
in emotional research have concluded that not all facial nodes are useful in emotional 
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analysis. Current research trends in the neural paradigm of facial recognition involve 
improving the reliability and validity of the facial analysis software, making a faster and 
more reliable research instrument. Figure 4 highlights the history and developments of 
both the muscular and neural paradigms of facial recognition. 
 

Figure 4. From the muscular to neural paradigm of facial analysis

The second part of this scientific project investigates how this technology can 
relate to the facial recognition of “gustatory emotions.” In Paul Ekman’s work, the 
gustatory dimension is addressed but not systematically developed. However, some 
research work has been carried out on the gusto-facial reflex response (Steiner, 1979; 
Steiner & Glaser, 1984; Steiner, Glaser, Hawilo, & Berridge, 2001), and on the 
mother-child interactions and circular reasoning by imitating the mother’s mimics. 
These reflex actions are triggered by the said stimulations. According to Matty Chiva, 
they were first described by Wilhem Preyer (1887), a German children’s psychologist, 
from Genzmes and Adolphe Kussmaul’s first notations (1979). 

This was later rediscovered by J. Steiner (1973), who gave a systematic description 
of the phenomenon in newborn babies. The question became a central theme for 
the psychology of taste in the 1980s and 1990s (Chiva, 1979, 1983, 1985; Rigal, 
2000). The reflex responses (innate stimuli-dependent responses) are said to relate 
to different mimics changing with the nature of the stimulus and the sensation it 
triggers (salty, sweet, sour, bitter). They are also said to be universal, hence existing in 
all children and similar when triggered by a similar stimulus in all individuals. 
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Psychology of 
Development

Figure 5. Gusto-facial reflex responses and their applications

Research work has been conducted on primates and rats which show that reflex 
responses also exist in other species; it looks as if they are already there in utero. Thus, 
these gusto-facial reflexes would not be specific to humans, as they exist in some 
animals as well. 

Figure 6. The work of Matty Chiva (1979)
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However, Matty Chiva has demonstrated that these human reflexes mimic, 
without any intent at first, appear in a social context of deeply involved relatives; 
in this context, the involved relatives see the mimic, and interpret it, making it 
meaningful (1979). The mother (in most cases), or the person who feeds the child, 
also displays more or less willingly some mimics that contribute to reinforcing the 
mimic and therefore giving the facial movement meaning. 

Semantization of 
Gusto-Facial Reflexes

Matty Chiva (1985)

Social Interactions

Figure 7. Social interactions and the semantisation of taste emotions

Semantisation differs depending on culture, and within a similar culture in 
reference to social classes. In the early 2000s, the interests for this issue dwindled. 
The increasing development of neuroscience has undermined the legitimacy of  
the psychological theories establishing a relationship between chemistry and 
sensation, such as the theory of the four or five basic tastes (Faurion, 1988).  
Sensory physiology turned to neuroscience and its new methodologies and  
paradigms, gaining prestige and reliability through the technologies implemented. 
Matty Chiva’s premature death and the more developmental psychology direction of 
his successors may also have contributed to that change. In the neurophysiology and 
neuroscience approach, some studies have established a link between physiological 
signals and sensory perceptions (Holley, 2006; Rouby, Schaal, Dubois, Gervais & 
Holley, 2002). 

We first intend to explore the development of a gustatory emotion register which 
could be closely related to the facial approach of emotions thanks to a configuration 
of facial points. We will then try to apprehend how automatic recognition may 
operate in a situation of social interactions and facial mobility. 
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Figure 8. Facial recognition of gustatory emotions

The automatic analysis of social interactions takes into account a whole range of 
linguistic and extra-linguistic cues which belong to various fields of psycho-sociology. 
Proxemics studies the interpersonal distance between individuals in the process of 
communicating and the meanings that can be implicitly or explicitly assigned to that 
space (Vinciarelli, Salamin, & Pantic, 2009). 

Social Signal

Forward
posture

Forward
posture

Non-verbal 
behavioural 

cues

Interpersonal 
distance

Gesture

Vocal 
behaviour

Mutual 
gazeHeight

Figure 9. Automatic observation of the dimensions of social interaction  
(Vincarelli et al., 2009)
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Having two platforms with quasi-similar equipment will enable the development 
of mirrored research work and further studies on the cultural dimensions of gustatory 
emotions. Our programme will, therefore, be multidisciplinary and involve the fields 
of human and social science, food sociology, the psychology of emotions, sensory 
evaluation, and information science. This will also relate to sensory physiology, 
obesity medicine, food science, culinary arts, and gastronomy.

Conclusion

In this article, we presented an overview of the current experimental platforms for 
observation of eating behaviours followed by the presentation of the next generation 
platform featuring observational spaces in both Toulouse, France, and Kuala Lumpur, 
Malaysia. This next generation platform builds upon the progress made by the first-
generation set-ups, with the incorporation of new technologies to assist in the data 
collection and analysis processes, justifying the use of technical devices for automatic 
capture in order to study social interactions and interactional context effects. 

There are several fields of application, including behavioural research in human 
nutrition, social sciences related to food, studies relating to the adaptation of food 
innovations, socialisation processes with food as found in school canteens, and the 
social dimensions of eating disorders. Contributions of this platform will result in 
the structuring research efforts in the field of social sciences related to food as well as 
encouraging the ongoing development of multidisciplinary research networks across 
cultures.

Open Access: This article is distributed under the terms of the Creative Commons Attribution 
License (CC-BY 4.0) which permits any use, distribution and reproduction in any medium, 
provided the original author(s) and the source are credited.
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Introduction

The development of second-generation experimental facility dedicated to the study 
of food habits and food behaviours (which we will from now on call the second-
generation food platform) exhibits several noteworthy features. It indicates, first 
of all, the resolve to conduct experiments in a domain whose study was led for a 
long time by other methods, mainly questionnaires, observation or content analysis. 
Such facilities allow for people to be asked about their eating habits (Fischler, 1996; 
Poulain, 2001), dinner guests to be observed during meals, during meal preparation 
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or after its completion (Desjeux, 1996), diners to be interviewed on particular topics 
(Corbeau & Poulain, 2002), or reports of contemporary witnesses used to study 
them (Elias, 2000; Flandrin, 1995). 

Undoubtedly, in the past, a number of studies were carried out by filming 
food interactions and they produced very valuable and insightful results (Lahlou, 
2006, 2011). Above all, the choice to build an experimental platform is not totally 
unprecedented because first-generation platforms already exist and are operated in 
Europe in Lausanne, Lyon (Giboreau & Fleury, 2009) and Wageningen. It breaks 
away, nevertheless, from a well-established tradition whose results were notable and 
which still inspire researchers. 

A second feature is that the platform in question is the first one of a second 
generation. This signals a step forward from the perspective of its technical and 
scientific capacity. This also indicates that it is part of a story and of a dialogue with 
existing platforms. Compared to the earlier ones, it has the advantage of relying on 
experience, on lessons learned from the past, on previous results and on planned 
research programmes. A number of experiments have already been conducted, 
scientists and technicians have been trained and a community exists to some extent.

Thirdly, we shall insist on the international nature of the project which actually 
aims at building two facilities: one platform in Toulouse and one in Kuala Lumpur. 
The goal is thus to conduct Euro-Asian comparisons, to study the behaviours of people 
from different cultures in the same situation with regard to food. Having two similar 
facilities in two regions of the world as different as in culture and in particular, in food 
habits, is unprecedented and marks again a notable difference from existing platforms.

It is worth pointing out that this project is also a way of building a long and 
solid cooperation between Malaysian and French researchers, which first became 
knotted in pedagogy and expertise and, which is now developing in the field of 
research. This transition from teaching and consulting to research is not easy to fulfill 
and is not confined only to platforms. More generally, professional knowledge, gray 
literature, teaching and expertise are more developed in food studies than in other 
fields. Though, of course, very valuable, fundamental research does not weigh in this 
field as much as in others (such as physics or biology).

It is therefore valid to find inspiration in areas in which experimental platforms 
are already well established. Lessons that can be drawn include how platforms work 
in these other fileds (Keating-Cambrosio, 2003; Hubert, 2014, 2015; Hallonsten, 
2015), the scientific insights they have generated together (Cotte, 2013; Hubert, 
2011) and how they have transformed the conduct of research (Mangematin & 
Peerbaye, 2004; Agerri, Le Masson, Branciard, Paradeise, & Peerbaye, 2007; Doing, 
2009; Merz & Biniok, 2010). It is the purpose of this article to take into account the 
experiences gathered and lessons learned on other types of platforms for developing 
second-generation food platforms in Toulouse and Kuala Lumpur.
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Our goal in this article will be to analyse how these scientific platforms work, 
the transfer of devices and methods between researchers who use them from one 
generation to the other, and the lessons that can be drawn for the development of 
second-generation food platforms. We will first present the studies that focused on 
the earlier platforms and see how we can define them and the new research logic 
that their development reveals. Then we will focus on the concrete functioning of 
these platforms as well as the key parameters that have to be taken into account. And 
finally, we will discuss the lessons for developing second-generation food platforms 
and the challenges that the developers of this project will have to face. 

The Logic of Platforms

The comparison with the other scientific domains makes it possible for us to first 
become aware that scientific facilities are much more numerous, they are more 
international and they play an increasingly important role in research. It also 
demonstrates that these platforms constitute networks which cooperate very closely.

The Development of Platforms and Facilities

We shall define platforms as sets of instruments, devices, spaces and human resources 
(engineers, technicians…) made available to researchers selected on the basis of the 
scientific quality of their experiment proposals (Hubert, 2014). A platform is a 
mutualised space which enables researchers to use, without having to acquire them 
(or even design or build them), equipments which would not be affordable for a single 
laboratory, nor sometimes a single scientific community. We can hence consider a 
telescope, a synchrotron, a polar vessel, and so on, as platforms since they pave the 
way for researchers to lead experiments without having to buy or to develop them. 

However, not all polar vessels are platforms, as only those shared or made 
accessible to outside researchers to conduct experiments are (for example, to 
measure the melting of the ice cap). Based on this very logic, food platforms whose 
construction is planned can be utilised by doctors, sociologists, psychologists or 
industries. Stage settings (restaurant, family dining room, airplane cabin, etc.), that 
is, a monitoring room for shooting food interactions and specific softwares, will be 
made available at their disposal, to analyse the issued data. 

The platforms are only partially tied in to what is referred to as “Big Science” 
(Solla-Price, 1963; Galison & Hevly, 1992; Hallonsten, 2018), that is to say, the 
tendency of research to require ever-higher costs and therefore to impose common 
funding and international cooperation to develop ever-larger instruments. Speaking 
of large organisations, CERN is one of the first and finest illustrations. Such scientific 
organisations employ hundreds and sometimes thousands of people, are funded by 
governments and belong mainly to basic research (Cramer & Hallonsten, 2020). 
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When this concept is pushed to the maximum, we get what is called “megascience” 
(Hoddeson, Kolb, & Westfall, 2008). This corresponds to costly infrastructure whose 
number is reduced or sometimes, there is only one of its kind in the world, built 
jointly by a large number of countries, such as the Large Hadron Collider (LHC) or 
the International Thermonuclear Experimental Reactor (ITER). 

The platforms have in common the pooled fund with this concept. But they are 
however rather smaller, such as the crystallography platform (FPC) of the Biological 
Station of Roscoff, the Organic Agriculture Innovation Platform (OAIP) in Saint-
Bruno de Montarville (Quebec), or the platform of integrative biological chemistry 
(PCBiS) of the University of Strasbourg. Platforms can have up to several hundred 
employees, but often much less. Secondly, even if the cost is not trivial, it is still, 
most often the most affordable, for at least for a single country, and often for one 
university. It follows that the platforms are becoming more numerous and more 
prevalent in increasingly diverse areas. Thirdly, they indeed allow basic research but 
are also available for manufacturers wishing to test new methods or new hardware.

For instance, synchrotrons have worked as platforms for about 50 years. From 
originally six in Europe in 1970, it has increased to 15 in 1992 and 18 in 2015. They 
are also increasingly found globally, in Brazil, India, Canada, Thailand, Australia, 
to name a few, which have built and commissioned at least one synchrotron in 
the past 20 years. And synchrotrons are increasingly made available to external 
users, whose work is sometimes a far departure from basic research. For instance, 
car manufacturers who intend to test the catalysts performances against extreme 
temperature conditions (Simoulin, 2012, 2017).

Networks of Platforms

A second lesson that we can draw from the studies on the existing platforms is that their 
success arises both from their international presence and from a strong local anchoring. 
This ability to combine the local anchoring on a site and an international presence 
makes it possible for a platform to meet success, to see an increase in the requests for 
use and to thereby be able to plead for recruitments of staffs and budget increase.

To this end, the platform must actually have rare resources to offer to researchers 
who are sometimes located far away and who must be convinced that the journey is 
really worth it. Some studies (Traweek, 1992; Hallonsten, 2015) show that the success of 
a scientific facility depends on this capacity to attract temporarily high-quality researchers 
while sheltering researchers, engineers and technicians who are admittedly employed by 
it to drive researches, but mostly to maintain and develop the equipment. Therein lies a 
virtuous circle: the more rare and of quality the resources of the platform are, the more 
it can attract experiment proposals of quality, the more it can generate publications in 
reference magazines and the more its managers can convince their supervising agencies to 
invest in the recruitment of staff or the development of equipment.
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The logic of platforms supposes not only this attraction, it also implies that 
platforms work in networks. Contrary to the very big facilities of the “megascience” 
whose logic is to stand alone or operate in reduced numbers, the diverse kinds of 
platforms are spreading in more countries which enable close relationships to be 
established between the platforms of the same kind. 

We can rely here on our own longitudinal study led since 1992 on the 
construction and development of a large scientific facility: the European Synchrotron 
Radiation Facility (ESRF), the first third-generation synchrotron (Simoulin, 2007, 
2012, 2016). The study demonstrates that synchrotrons from the same generation 
cooperate, share the development tasks of devices, with each one specialising in 
different experiences in order to limit competition between them. This is to ensure 
that all of them create original experiments and have good publication prospects. 
Above all, the developers of synchrotrons of one generation rely on those of the 
previous generation to pass on experiences and lessons to new members and to advise 
them on strategic and scientific choices to be made.

The joint development of platforms is not only due to the savings which is enabled 
by pooled funds. It is also a requirement from supervising and financing agencies 
which expect researchers to meet social expectations, practise interdisciplinarity and 
break away from their traditional disciplinary and professional logics. The logic of 
platforms is then also an answer to this request of interdisciplinarity and a way to oblige 
researchers to cooperate between different disciplines, to put means and devices at the 
disposal of other researchers, or even of industrialists or members of the civil society.

Finally, the development of platforms also reflects the fruits of willingness to 
create clusters, poles of competitiveness and long-lasting sites. The policies which 
aim at articulating science, policies and industry (Gibbons et al., 1994; Etzkowitz & 
Leydesdorff, 1997; Hallonsten, 2018) attempt to build centers of excellence, where, 
on the same territory, the constraint of rare resources are settled and cooperations 
enable local actors to be valued optimally. 

The development of platforms illustrates thus several major trends of the 
contemporary governance of research: a quest for savings and for mutualisation, a 
requirement of interdisciplinarity and the emergence of territorial logics.

The Key Parameters of Platform Development

The development of platforms has been actively studied and the researchers have 
identified a number of key parameters related to this question. Any platform, first 
of all, should bring together very different actors to establish a close-knit group that 
can develop and manage it. Secondly, this group has to put itself at the service of the 
users and to develop an ever-growing number of services under the management of 
an organisation designed to constantly improve the quality of the platform.
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A Close-Knit and Lasting Group

To run a platform, the world of science and the world of engineering would need 
to cooperate (Shinn & Joerges, 2002). Yet, these two groups differ vastly in terms 
of organisation, publications, perceptions and representations. Our study on 
synchrotrons (Simoulin, 2012, 2016) revealed that engineers publish in a small 
number of journals, essentially dedicated to instrumentation, and their number 
of publications remains very stable over the years. On the contrary, the researchers 
publish more and more over the years, in a large number of very diversified journals.

Both communities also differ in terms of representations (Simoulin, 2007, 2016). 
The “engineers” place the imperatives of coordination, efficiency and planning in the 
foreground. They value and respect deadlines, the optimisation and organisation 
of tasks, and try as much as possible to keep a perennial vision of priorities and of  
work. The young engineer learns the value of the “work well done” and rationalises 
it. He/She focuses on the long run and on planning.

The researchers assert instead values of originality, individualism and competition. 
They put in the foreground the values of creativity, inspiration and originality; the work is 
neither weighed nor counted, only emphasising the publication which confirms it in fine. 
The young researcher learns the originality which the publications have to demonstrate, 
lives in the short period of the experiments and only pays attention to the results.

Additionally, it is necessary to include other actors so that the platform works 
well and can be developed well, thanks to rising budgets. Thus, the worlds of 
administration and politics come into play. According to the theory of “triple helix” 
(Etzkowitz & Leydesdorff, 1997), the helixes of science, industry and politics have 
to merge and work harmoniously. In other words, all three domains (engineers, 
researchers and administrators) have to work together … or at least alongside. 

The situation becomes even more complex since most platforms are 
interdisciplinary in nature. Various disciplines thus have to learn to work together 
and to cooperate. The engineers and the administration staff have to manage in 
different ways the varied demands of very different researchers, for example, physicists 
and biologists. Things become more challenging when the platform operates on a 
international level, as those who need to work together experience difficulties in 
understanding each other due to linguistic problems or cultural differences.

A Service Logic

One big advantage of platforms is their great flexibility. The example of synchrotrons 
shows us how this flexibility can be achieved; in other words, how a set of instruments 
can be adapted in a relatively fast way to the needs of an experience (Simoulin, 
2007). The same device can then be used by researchers of very varied origins, such 
as physicists, biologists or doctors but this involves a lot of work to reconstruct the 
set every week for a specific use. 
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The organisation is bound to this flexibility and users. In the case of synchrotrons, 
as soon as an experiment proposal is accepted by a selection committee, it is added 
to the upcoming half-year schedule. A researcher or a postdoctoral student in the 
organisation will then be appointed to be the “local contact” to liase with the user. 
The local contact ensures he/she understands the objectives of the experiment and 
that all the required materials are available or can be made available if development 
seems necessary. He/She is also tasked of reviewing any materials which the user 
will bring, to verify, on the one hand, if it presents a security risk (virus, radioactive 
sample, etc.) and, on the other hand, if it is necessary to plan connections or plugs.

Specifically, the organisation strives to identify and whenever possible, anticipate 
the needs of the researchers (Huber, 1996). The organisation has to conduct regular 
reviews of its environment and operations to recognise any changes that it undergoes 
and to determine if it is necessary to adapt itself in the short or long run. When 
large-scale changes are detected this way, it may be relevant to start a “focused 
search”, that is, a search focused on a precise segment of the surrounding. Finally, 
the diverse synchrotrons in the world are constantly compared with each other to 
benchmark their performance with that of the competitors and also, to identify the 
most promising trends which emerge in any of these facilities.

The ongoing development requires the employees of these facilities to keep an 
open mind to new trends, and attend conferences to keep abreast with the needs of 
research that are taking shape. The experiment proposals received not only present the 
interest in these facilities but also act as indicators of new emerging scientific trends. 

In this respect, three or four proposals of similar experiences can be interpreted 
as a good sign and that perhaps, it would be appropriate to begin to ideate and design 
new devices that could cater to this type of experiences.

Each proposal is assessed by a committee of external experts which rates its 
technical feasibility, its scientific interest, as well as any past research experiences 
conducted in the synchrotron. If these issues raise a lot of red flags or did not generate 
any publications, the proposal will given a (very) negative assessment. Conversely, if 
the past experiment was a success and led to valuable publications, it will be easier to 
deposit a new proposal.

Such facilities, at the disposal of the users, have produced outcomes that 
demonstrate synchrotrons are “more and more democratic”. This is further confirmed 
by the increasing number of disciplines that use them and increasing number of 
countries that build them.

The Food Platform: Questions and Enigma

To a great extent, the second-generation food platform will work in a very similar 
way as a big scientific facility. It will be available at the disposal of researchers and 
configured so as to answer the experiment proposals which will be presented. Such 
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a facility will enable the filming of a meal in a room, reproducing the setting of a 
big restaurant, an aircraft cabin, a school cafeteria, etc. Besides, the possibilities of 
this facility will evolve in time, according to the proposals of experience, the needs 
of the researchers and industrial partners as well as the expectations of the financing 
agencies.

Thus, undoubtedly there are lessons to be learned from the way scientific 
platforms are developed in other domains. Specifically with regard to the design and 
construction of the second-generation food platform, but also its daily operations and 
finally, the periodical upgrading and refurbishment. However, whether the model of 
big scientific facilities can be applied to the construction of second-generation food 
platforms remains to be determined.

Design and Construction

Firstly, it is clear that the design of a second-generation food platform should take 
into account that of its predecessor. Essentially, this means to depend (as far as 
possible) on available components, software and human resources (for example, 
young researchers who did their PhD on a first-generation platform). This also 
implies to imagine new experiments on the basis of the present ones. Further, this 
involves identifying the limitations of the first generation and overcoming them in 
the new generation.

This strategy requires the cooperation of all the related actors. In particular, those 
in charge of the first-generation platforms must agree to transfer the required data, 
plans and studies, as well as their perspectives for future research and the required 
methods and technologies towards this end. It is thus necessary for them to have 
an interest in this transfer of knowledge. This interest can be inculcated through a 
number of ways. First, by offering them a preferential access to the new generation 
platform. Further, they can receive information and plans which will allow them to 
improve their first-generation platform. Lastly, the new platform may also recruit 
some of their PhD students.

On a personal basis. some employees of the first-generation platform may find 
prospective recruitment and promotion with the establishment of new platforms. 
The improved performances from one generation to another will also open greater 
publication prospects for them. For instance, the new software and hardware in the 
second-generation platform may open up new possibilities of handling the great flux 
of data generated by the film shooting of an interaction linked to food.

From a more collective viewpoint, it would be ideal if all the platforms can 
continue to work harmoniously and competition between them is limited. A basic 
reason for the proliferation of platforms is the rising user demand. It is thus profitable 
for all if each platform specialises in a specific domain and finds its niche. In the 
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case of synchrotrons, some developed very niche collaborations with biologists and 
the pharmaceutical industry to analyse the composition of new molecules, some 
with archaeologists to study old artefacts and others with material specialists to drive 
research on temporal variations.

Last but not least, one of the features of the platforms is that they should be 
regularly upgraded to reflect changes seen in other platforms of their generation or 
due to technological and scientific breakthroughs. This suggests that the financing 
plan should therefore allow both initial and regular upgrades as well as the recruitment 
of human resources to grow at the same pace as the experiment proposals.

More profoundly, and in this field perhaps even more than in others, technology 
changes rapidly and software and hardware undergo continuous advancements. This 
also proves to be a great challenge — perhaps more so in the social sciences than in 
the natural sciences as the former only has nascent expertise in instrumentation — 
which makes it more difficult for them to convince supervising agencies that they 
really need highly-skilled technical staff.

A Costly and Maybe Irrelevant Model

Another lesson from the development of platforms in other domains is the development 
of human resources that their construction, operations and development presuppose. 
Dozens of scientists, technicians and engineers are, for example, needed to run a 
synchrotron and the annual budget of the ESRF in 2019 was 110.225 million euros. 
There were 618 employees and its activities generated 1489 publications in reference 
journals in the same year (ESRF, 2019). Another example is the European Molecular 
Biology Laboratory (EMBL), an European organisation which is located at six sites 
(Barcelona, Grenoble, Hamburg, Heidelberg, Hinxton, Monterotondo) and which 
was founded (in 1974) to share resources in molecular biology. Oriented towards 
basic research, it has nevertheless close ties with industry, provides researchers with 
temporary residence opportunities in one of its laboratories and puts equipment at 
their disposal. It had, in 2018, a budget of 247 million euros, gave rise to 608 scientific 
publications, welcomed 684 visitors and had 1784 employees (EMBL, 2018).

It seems extremely unrealistic to expect in the short run to rely on such resources 
for a second-generation experimental platform dedicated to the study of eating 
behaviors and habits. But even if it is much more modest, its operation will require 
a team of researchers, engineers, technicians, doctoral and postdoctoral students. A 
solution here, especially in the strained current budgetary context which does not 
leave great hope for job creations, is to develop cooperation with industrial partners 
and other universities or research organisations. In exchange for their financing of a 
person or of the development of a very specific equipment, preferential access to the 
platform can be guaranteed to them.
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Furthermore, the operation does not only involve recruiting people, but also the 
establishment of a sustainable and formalised organisation. Whereas a research project 
may be based on a temporary structure and ad-hoc cooperation between individuals, 
some of whom will probably only meet once, the operations of a platform, which by 
its very nature is pooled and at the service of the outside world, means putting in place 
selection procedures and to develop a service logic. So, the managers of a new platform 
will need to recruit dedicated and properly trained staff, and to develop new criteria for 
these recruitments, such as the will and experience to contribute to external researchers’  
work and to be involved in the preparation and conduct of experiments, even though 
vastly different from their own research themes or carrying little interest for them.

It is not immediately clear if these requirements, which are already taken for 
granted by physicists and biologists, may be that well taken into account, at least in 
the short-term, by social science researchers who discover platforms and the demands 
of an advanced instrumentation. We could consequently discover that the way of 
building and of using platforms must be specific in social sciences.

Conclusion

Building a food platform finally is, without a doubt, a big challenge which requires 
learning new knowledge, new ways of working and new skills. This challenge also 
offers many rewards: innovative research and publications, positions, as well as 
budgets. But this challenge is perhaps even tougher for the social sciences than it had 
been for the natural sciences 60 years ago. 

Researchers in social disciplines have to actually radically change their methods and 
procedures whereas the economic environment is unfavourable to large-scale and far-
reaching changes. The available budgets are more modest and leave less room for change, 
recruitment and investment. The natural sciences model is powerful and well proven, but 
is adapted to disciplines greatly endowed with human and financial ressources. As such, 
social sciences may have to invent their own model.

Besides, platforms in the social sciences are also specific because they aim at studying 
social phenomena. Their managers must therefore take into account how humans 
change their behaviour when they know they are being observed, unlike the research in a 
synchrotron where a physicist studies the deformation of a material subjected to extreme 
conditions. Numerous debates continue to take place on the scientific approaches and 
especially, on the variations according to the sciences. Among others, Max Weber (1978) 
argued that cultural sciences (now social sciences) were part of a somewhat different 
approach than the one of natural sciences. The introduction of platforms in social 
sciences, is challenging this notion to dismiss this so-called specificity and to rephrase it.

Nevertheless, we have to dismiss it because platforms push social sciences indubitably 
closer to natural sciences. The logic of experiment and refutation (Popper, 2002) 
continues to become increasingly prevalent whereas social scientists were more into 
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the logic of observation and historical reasoning, until recently. At the same time, the 
platforms of social sciences are smaller and have to take into account the precautions that 
social scientists always have to set because of their objects of study. These facts actually  
reignite the former debate on the diversity of scientific approaches and prove again that 
the closer sciences get, the more their differences appear finally in full light.

Open Access: This article is distributed under the terms of the Creative Commons Attribution 
License (CC-BY 4.0) which permits any use, distribution and reproduction in any medium, 
provided the original author(s) and the source are credited.
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Introduction

With the advent of data management and analytics in many everyday life applications, 
recent trends about “computer-oriented restaurants” are emerging, which brings 
together the field of computer science and cooking or eating activities. 

Nowadays, more and more recommender systems are being utilised in the 
tourism field, for dining recommendations according to geolocation, local specialties, 
etc (Ming & Chua, 2014). IBM’s Chef Watson provides computer-curated culinary 
creations1 using thousands of recipes and flavour compounds and their relationships, 
as well as modeled food pairing theories for learning purposes. Essentially, Chef 
Watson can suggest ingredient combinations and flavour profiles2 based on science 
rather than experience. 

From Chef Watson to the 10th Computer Cooking Contest3, an event of 
ICCBR 2017, in Trondheim, Norway or the 11th International Workshop on 
Cooking and Eating Activities (CEA2019), led by the Japanese, in conjunction 
with ACM International Conference on Multimedia Retrieval (ICMR) in Ottawa, 
Canada, many projects have experimented whether a software system could help us 
create delicious meals, given a restricted set of ingredients, enabling a priori mention 
desired or undesired ingredients.

“Improbable Research”? A Multidisciplinary Approach

Varshney, Varshney, Wang, and Myers (2013) explored the theme of computational 
gastronomy using two independent data sets (Food Steganography and Active Odour 
Cancellation) of flavour with different levels of completeness and accuracy. The Royal 
Society organised the International Scientific Seminar on Computational Gastronomy—
Food in the Age of Data4 which concluded with a roundtable discussion about “How 
can data analysis shape the future of gastronomy?” Using the identification of large-
scale features in complex networks, Ahn, Ahnert, Bagrow, and Barabasi (2011) tested 
foods with compatible flavours and proposed the shared compound hypothesis. They 
concluded that the shared compound hypothesis is valid in some regional cuisines 
(e.g., North American and Western European cuisines) but not in others (e.g., East 
Asian cuisine). Their analysis also demonstrated how large-scale data analysis can 
transform many scientific areas which can lead to new results in other fields, such as 
food science.

1  http://archives.sfweekly.com/foodie/2015/09/30/computer-curated-culinary-creations-with-ibms 
chef-watson

2 https://www.fastcodesign.com/1672444/try-a-recipe-devised-by-ibms-supercomputer-chef
3 https://ccc2017.wordpress.com/
4 http://yongyeol.com/workshops/2014/fooddata/
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Bringing together leading researchers and practitioners from the fields of 
food science, computer science, neuroscience, sociology, and gastronomy has led 
to the advent of a new research domain called computational gastronomy. In this 
domain, computer science researchers rely on combinations of various techniques, 
such as data mining, large-scale data analysis, machine learning, and more recently, 
crowdsourcing and social media analysis. 

We referenced above some research work and literature on cooking issues. But 
cooking is just one step in the overall social scope of eating. In this investigation, we 
will focus on this social scope. Our aim is to observe interactions among dining guests 
in order to analyse how social interactions and relationships take place in such settings. 
In order to instantiate various social contexts and atmosphere, this observation exercise 
will take place in a dedicated platform, referred to as an experimental restaurant, of 
which its technical description will be discussed later in this paper. 

Towards Intelligent Social Interaction Detection

Observing social interactions among guests relies on interpreting human-to-human 
interactions. This interaction relies on various modalities: speaking, seeing, moving, 
walking, etc. Vinciarelli, Pantic, and Bourlard (2009) suggested detection of multiple 
cues in order to identify a social behaviour using various inputs such as postural 
congruence, mutual distance, choice of the seat, etc. Observations of this nature is 
nowadays enabled by advanced applications that embody more and more intelligence 
and the corresponding interconnected, smart, embedded devices (Akhtar & Falk, 
2017). Some sensors and cameras, for example, allow non-intrusive captures. Some 
of these devices and capture tools will be illustrated in the second part of this paper.

How Metadata can Help

Research work using CCTVs (Marraud, Cépas, Jean-Françoi, Mulat, & Sédes, 2012) 
helped us to create a generic metadata model that gather the various dimensions of 
the features extracted from a video, detecting people, objects, events, changes, etc. 
Metadata is the generic term for data about data. In the context of this project, our 
concern is particularly on multimedia metadata. Our proposal (Codreanu, André 
Péninou, & Sèdes, 2015) relies on the use of metadata extracted from the video, 
instead of doing an exhaustive analysis of the content. Metadata here refers to context 
information (geolocation, social information, device characteristics, data popularity, 
freshness, image quality, rights, etc.). 

Panta, Roman-Jimenez, and Sèdes (2018) proposed an approach that combines 
data from indoor sensors and metadata from CCTV cameras to automatically 
retrieve relevant video segments from accidents or crime that take place in indoor 
environments. The proposed approach helps CCTV operators to effectively retrieve 
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the relevant video segment and drastically reduce the time of analysis. In the context 
of social interaction detection and analysis, Qodseya (2018) proposed a generic 
data model for visual non-verbal cues that can be used to detect the physical social 
interaction between two persons. 

The Platform

The food platform will allow us to create an observatory in order to give contexts 
to the main investigation: how analysing, mining and eliciting data as well as 
crowdsourcing, video, social networks, etc. can help us to obtain new insights on our 
habits and choices? 

As we need “in vivo” capture and observation, the observatory must be able to 
offer various settings to avoid any predefined scenario. The cues that will be relevant 
for future interpretation of modelling and representing metadata are:
– context
– social issues
– behaviour patterns
– indexes of sentiment / emotion / etc.
– physical congruence: distance / seats / etc.
– audio transcription through voice / silence / music / etc.
– others.

As a starting point, Qodseya, Washha, and Sedes (2018) introduced the DiEvent 
framework design that integrates various components for automatically analysing 
dining events. This framework could be leveraged in different applications and 
researches, including food recipe evaluation in terms of customer satisfaction, 
sociology studies in dining events, and social interaction detection. Subsequently, 
Qodseya, Panta, and Sedes (2019) proposed a geometrical method to detect eye 
contact in natural multi-person interactions without the need for any intrusive eye-
tracking device.

General Review of Technology

What is a platform? A platform can be regarded as a complete modular puzzle, where 
“modular” refers to the fast adaptation of technology to meet scientists’ needs, and 
being vigilant to technologies becoming obsolete. Actors and users such as scientists, 
teachers, professors, students, IT personnel and industry partners also define the 
platform. All these users have to be connected around a unique tool, the platform, 
even if their needs and researches are different. 

The platform is not an “on-shelf ” product. It offers multiple experiment areas 
equipped with cameras and microphones, but the main question that remains is 
“How to make yours permanent?” Partnerships represents one of the solutions that 
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can be considered. During the life span of the platform, several partnerships will 
develop and these partnerships must agree on a number of issues right from the 
beginning; these issues, for example privacy and funds, are related to the commercial, 
research and teaching functions of the platform. Research and academia needs also 
continuously evolve and must be regularly monitored and anticipated. Information 
technology personnel, who oversee the platform, have to maintain the equipment to 
meet these research and academia needs. What are the course curriculum required by 
professors, students and professional partners? This is another criterion to consider.

Learning from the industry seems to be faster as lots of processes, tools, partnerships 
are already tested and/or certified by major industry players. The selection of tools or 
software are based on their research and development (R&D), quality services and 
public communication choices. For example, in food transportation, temperature 
loggers transported together with eggs monitor and confirm that the eggs have not 
been altered by temperature and hygrometry variations (Figure 1).

 

Figure 1. Egg temperature loggers which track temperatures (Source: http://www.omega.com)

Temperature trackers, packed together with food, can be checked during 
deliveries using a USB key (Figure 2) in laptops. The temperature graph displayed 
can be monitored to confirm that the temperature parameters stay consistent during 
the transport of the food.
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Figure 2. USB cold chain tracker. This logger is used to control temperature  
during food transportation (Source: http://www.omega.com)

Another industry that provides many insights is the aerospace or nuclear industry. 
What is the common denominator between AIRBUS, a famous aeronautic company, 
and CERN, a main nuclear laboratory in Europe? They use equipment and software 
from the same partner, National Instruments, for their plane production and nuclear 
research. This indicates that some companies can be made partners in partnerships 
even if their domains are far apart. This also means that the generic tools and software 
provided by National Instruments can successfully meet the requirements in terms of 
perennial, quality, modularity and reliability.

However, one criterion is not met: low cost. In taking the first step, National 
Instruments added frameworks to interact using cheap DIY electronic boards like 
Arduino (Figure 3) or Raspberry PI (Figure 4). 

Figure 3. Arduino Uno (Source: https://doc.ubuntu-fr.org/arduino)
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Figure 4. Raspberry PI (Source: http://www.fullaprendizaje.com/2015/11/10-
sorprendentes-computadoras-de-bolsillo.html) 

Even if the capability range and benchmark of these models are modest, they can 
still be used to build proof of concept and prototypes. Arduino can be equipped with 
modules such as hygrometer, light detectors, small display panel, components etc. 
and programmed using its own framework (Figure 5) for $10.00. 

Figure 5. Arduino framework. A sample of blinking LED code.  
(Source: J. Courant / Public domain code)
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Raspberry PI, which is Linux based, has a larger possibility using the Python 
language (Figure 6) for $50.00.

 

Figure 6. Python code embedded on Raspberry PI. This illustrates a face  
detection python code embedded on Raspberry PI.  

(Source: WILLEM KOOPMAN - https://www.raspberrypi.org)

Figure 7. The National Instruments PXI. The green square represents empty slots.  
(Source: National Instruments)
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PXI could be seen as a “box” or an empty computer to which can be added 
specific electronic cards (video, digital, analogic card, counter, streaming card, etc.). 
The embedded computer is equipped with Ethernet port, VGA port, USB, hard 
drive and it is totally modular.

The language used to program National Instruments’ equipment is a graphical 
language (Figure 8) in the framework of LabVIEW™. This interactive language has 
a fast-learning curve and it represents an obvious benefit. All the codes are drawn 
instead of long written listings. Schemas are absolutely interactive, and the types of 
data are drawn too (integer, double, cluster, etc.). The treatment is drawn too (loops, 
conditions, etc.) and the code interacts with the PXI. 

Figure 8. LabVIEW™. A sample of graphical code (Source: National Instruments)

To complete the drawn code, a screen panel interface is drawn (Figure 9).

Figure 9. LabVIEW™ GUI. This illustrates the panel interface built simultaneously 
(Source: National Instruments)
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The code and panel are built at the same time, that is, charts are outputs and 
switch are inputs. Coders have a choice. The PXI, the front panel and the code drawn 
are deeply linked; every change (analogic to digital input) will impact the two other 
items. This situation signals the “market” of the hardware frameworks: going “top-
down” and “bottom-up”, the cheap and the expensive (Figure 10). 

Figure 10. Flexibility of the hardware framework. This diagram highlights  
the various connections enabled between the hardware and framework  

(Source: National Instruments, Arduino, Raspberry) 

Today, lots of connected objects are present in our life. From a connected bottle 
(Figure 11) which logs a baby’s drinking, to a connected fork (Figure 12) that vibrates 
if its speed is too high (related to bariatric surgery), and a connected glass which 
analyses your personal hydration (Figure 13) needs. All these are cheap devices; less 
than $100.00 but still presents the same question in the context our research context: 
“is it a gadget or not?”.

Figure 11. Connected bottle. The bottle tracks how a baby drinks and logs the data 
(Source: http://www.slowcontrol.com)
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Figure 12. Connected fork. The fork can help eaters to find the right eating speed  
that their body can support after surgery (Source: http://www.slowcontrol.com)

 

Figure 13. Connected glass. This connected glass tracks hydration needs  
(Source: https://www.myvessyl.com/)

Emotions vs. Expressions

When scientists talk about “emotions”, its concept remains ambiguous and difficult 
to define. What is the right meaning? There is a thin line between various research 
domains. Considering the first Ekman theory of basic expressions, it is rare to see 
marked expressions on faces (Figure 14), and even this depends on ethnicity.
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Figure 14. Dr. Paul Ekman’s basic facial action coding system  
(Source: https://leethafilm.files.wordpress.com/2013/09/paul_ekman_board.jpg)

Following these studies, Dr. Ekman proposed another approach: the micro-
expressions (Figure 15).

Figure 15. Dr. Ekman micro-expressions coding system  
(Source: http://www.sentientdecisionscience.com/its-not-in-your-words-its-all-over-your-face/)

 Micro-expressions are based on the observations of a range of very fast and 
minute motions. These movements are not controlled by the person. The comparison 
of two expression tables, as shown in Figure 16, demonstrates the difficulty of 
evaluating such micro-expressions.
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Figure 16. Dr. Ekman’s facial action coding system comparison  
(Source: https://www.quora.com, http://www.sentientdecisionscience.com/its-not-in-your-

words-its-all-over-your-face/)

Dr. Ekman completed his theory of micro-expressions with several parameters 
like facial expressions, body language, tone of voice, verbal style and content. 
Another approach could be thermal imaging. The heart rate can be captured by the 
temperature fluctuation of the carotid flow. The main veins also give indications of 
heart frequency. Thermal airflow of briefing (Figure 17) can be “read” around the 
nose. If the heart rate is going faster, the hearth and briefing are go deeper or slower 
and it needs to be checked.

Figure 17. Thermal track of airflow  
(Source: http://www.hindawi.com/journals/cmmm/2015/984353/)
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An experiment can illustrate the relevance of the thermal imaging. Take for example, 
a synchronised video of a mother with her children. They are observed together behind a 
one-way mirror and a toy that breaks easily is prepared for the experience. This is to make 
the little boy annoyed and embarrassed, but the mother is not aware of this. Figure 18 
presents the thermic imaging phases of the experiment: presentation - begin - playing – 
toy accident, and happy end. The changes in the face are visible.

 

Figure 18. Thermic imaging phase of broken toy experiment  
(Source: FLIR / adapted source http://www.azom.com/article.aspx?ArticleID=7897)

Design

Joint discussions between the scientists, IT personnel, partners and partnership 
representatives of the platform must be held regularly to prevent any misunderstanding. 
The platform should attempt to offer several research settings like hospital room, 
family dining room, self or gastronomic restaurant, plane cabin and focus group. 
For each of these settings, the needs and requirements of sensors and actuators are 
completely different and have to be modular and evolutionary as well.

Our experimental platform has to be well defined to be able to find answers 
as well to observe a child eating, sick patient in hospital, groups, family etc. with a 
mobile unit extension. Another point, concerns the communication format during 
the life span of the project. It has to be dynamic in order to help the platform grow 
in accordance with the needs of future research.

Based on industry knowledge, the platform also provides economic advantages; 
for example, professional software can be sold with academic versions, which have 
strict conditions for use and are generally not allowed for commercial use. These 
details and outcomes have to be mutually agreed upon before embarking on any 
partnership research programmes. Choosing the right hardware can be difficult, 
for example, the thermal technology of IR camera. For example, compared to the 
uncooled camera, the cooled camera allows handprints to remain so that analysis can 
still be done even after the person has left. 



APJIHT Vol. 11 No. 3 (2022) 
Special Issue: New Methods in the Study of Food Behaviour

Social Interaction Analysis: “In Vivo” Restaurant Platform  57

Figure 19. Handprints and the remanent effect. This illustrates the additional few seconds 
to capture more data during an experiment (Source: http://www.flirmedia.com/MMC/

THG/Brochures/RND_038/RND_038_US.pdf )

The platform has to be modular and mobile to organise experiments in several 
contexts such as hospital. Equipment ought to be moveable from an area to 
another. Software too has to be common property to allow developers build future 
functionalities. To overcome these constraints, we chose National Instruments’ 
hardware, which can grow in complexity (Figure 20), modularity and can be extended 
(chained) or kept mobile, using the cRIO unit (Figure 21).

 

Figure 20. PXI unit. To illustrate the modularity of this equipment  
(Source: National Instruments)
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Figure 21. The cRIO unit, which depicts the mobility (Source: National Instruments)

Choosing the right partners and providers is critical too. Young start-ups with 
a strong potential in emergent technologies are frequently overtaken by major 
corporations. Then the processes or software launched in the market do not last 
long due to patent limitations. Privacy is another concern : what sort of data is 
collected, is it legal or not in a particular country, etc? Many connected objects “share 
publicly” private data like systolic pressure, weight, blood pressure etc. on the web. 
As a result, the person’s anonymity and privacy is not protected. Additionally, to 
prevent risks and to drastically save time due to equipment failure, previous quality 
and audits plans on the platform have to be validated. These procedures will be 
helpful in establishing the right processes to follow and prevent random accidents 
during interrupted experiments.

Conclusion

The main function of the platform is to enable analysing, mining and eliciting data 
from a scene in its context (human, personal, social, etc.) to observe new insights on 
eating habits and choices. The aim of our “smart” restaurant is to implement “in vivo” 
capture and observation, with no predefined scenario, for intelligent social interaction 
detection and analysis. The principle of such a design is to define equipment which 
can offer the possibility to grow, but also to change in a polymorphic manner. In this 
way, it leaves room for future research directions, new sensors, new languages, new 
actuators, and new research results.

Open Access: This article is distributed under the terms of the Creative Commons Attribution 
License (CC-BY 4.0) which permits any use, distribution and reproduction in any medium, 
provided the original author(s) and the source are credited.
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Abstract: The Center for Human Excellence and Development (CHED), established by Taylor’s 
University, Malaysia, contains a social behavioural research platform that is equipped with facilities 
to capture and analyse emotions during real-time interactions. The versatile observational room 
which is linked to analytics software can be customised into diverse social settings to simulate 
naturalistic interactions of individuals and groups. This is an initiative to increase the ecological 
validity of research findings. The observational platform critically allows for the recreation of normal 
settings and interactions where data capture of emotions can be done in the context of all the 
individuals involved in the encounter. The proprietary software developed analyses facial emotional 
micro expressions and currently identifies seven distinct emotions. This is done in a non-invasive 
manner and the system is able to simultaneously analyse the emotions of multiple individuals in 
the interaction. The artificial intelligence of this software enables machine learning to improve 
the accuracy of emotion identification. Developed to mirror the OVALIE experimental platform 
located in Toulouse, France, the platform is equipped with a flexible setting to enable the execution 
of innovative research on emotions and social events, supported by recordings and analysis of the 
emotions. This socio-behavioural platform enhances research in the areas of social sciences with 
scientific, reliable and valid analysis, increasing the generalisability of findings. Interdisciplinary 
research that can be facilitated by this platform is further illustrated by the on-going investigation.
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Introduction

Emotion is a fundamental research area of social sciences (e.g., Scherer, 2004) due to 
its capacity to alter socio-emotional experiences and memory (e.g., Petty & Cacioppo, 
1986). Despite the advancement of the literature, research on emotion has inherited 
the same methodological flaw, resulting from the reliance on self-reporting measures, 
as the measured emotions may be the result of individual differences in language, 
instead of reflecting actual feelings (e.g., Barrett, 2004). Grounded on the latest 
advancements of information technology, innovative methodologies could address 
this shortcoming. One feasible solution is using software to initiate facial expression-
based emotion recognition, which deciphers emotions from the facial features of the 
observed participants (e.g., Nonis et al., 2020). 

Research on human behaviour and emotions during interactions have historically 
been limited to single-frame photographs of interactions and a limited number 
of individuals in the interaction. The ability to track micro emotions and their 
fluctuations in emotional responses to situations has recently been made possible 
through facial recognition and emotional tracking software. Dynamic tracking from 
multiple angles and in interactions of numerous individuals, however, needs to be 
supported by behavioural analytics software that is able to capture and analyse these 
emotional responses. More so, if the behaviour tracked is related to interactions 
of families and friends around food-related activities, involving individuals with 
challenging disorders or behavioural challenges. 

Taylor’s University’s Center for Human Excellence and Development (CHED) 
is a social behavioural laboratory equipped with the facilities to capture and analyse 
emotions. The versatile observational room can be customised into diverse social 
settings (e.g., restaurant, day care center, classroom, therapy room) to simulate the 
natural settings of the studied sample. This is an initiative to increase the ecological 
validity of research findings. The observational platform critically allows for the 
recreation of normal settings and interactions where data capture of emotions can be 
done in the context of all the individuals involved in the encounter. Data captured 
in this laboratory, mainly emotions that occur as results of specific interactions, are 
processed by a proprietary data analytic software that can identify neutral features and 
seven basic emotions. This software is calibrated to Asian faces and the corresponding 
facial features. The artificial intelligence of this software enables machine learning to 
improve the accuracy of emotion identification. The facial features of a participant 
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will be captured by cameras installed at strategic angles in the laboratory. The data 
captured will be then analysed by the facial recognition software to decipher the 
underlying emotions in the interactions. This system will capture and convert the 
facial and emotional data simulated from a customised setting into the form of visual 
videos as well as numerical data, which will be further translated into data for analytics 
and machine learning. This platform1 was designed as an extension of the OVALIE 
experimental platform located in Toulouse, France, which was developed with the 
primary aim of studying the influences of specific physical and social contexts on 
eating behaviours (Poulain & Simoulin, 2016). 

Due to its capacity to replicate different social settings, the socio-behavioural 
platform in Malaysia can be utilised by researchers from different research fields (e.g., 
psychology, sociology, criminology, business, market research ethnography, sensory 
evaluation, etc.). For instance, in the food socialisation studies of individuals with 
special needs, their interactions with family members may be captured realistically. 
Thus, this platform can be a valuable resource to stimulate the progression of social 
science research. It can be utilised to improve the identification of dishonesty and 
lying, which has meaningful implications to relevant policymakers. Additionally, 
business interactions and decision making in an interaction can be tracked to  
identify the points of connection between emotions and cognition processes in 
influencing decision.

Utilisation of the Lab in Socio-Behavioural Research

The following is an example of a multi-disciplinary research that can be pursued 
using CHED: food socialisation and the management of eating behaviour of 
children diagnosed with the Prader-Willi Syndrome2 and more broadly, the autism 
spectrum disorder. The challenges faced by children with autism spectrum disorder 
and their families during meal times may provide valuable insights to formulate 
and conceptualise interventions to support affected individuals. Although autism 

1 The development of the platform was supported by the expertise of Jean-Pierre Poulain, Cyrille 
Laporte and Joël Courant. 
2 This study is a part of the Hubert Curien Partnership France-Malaysia Hibiscus (PHC Hibiscus) Grant 
titled “The socialization of eating practices in children with Prader-Willi syndrome” (MYPAIR/1/2020/
SS05/TAYLOR/1), which is a mirror study of “Socialisation des Pratiques alimentaires des Enfants 
avec un Syndrôme Prader-Willi” (SoPAP – translation Socialisation of Food Practices of Children with 
Prader-Willi Syndrome). The interdisciplinary SoPAP project was conceptualised by food sociologists, Dr 
Amandine Rochedy & Prof Jean-Pierre Poulain conjointly with researchers of Toulouse Reference Center 
for Prader Willi Syndrome, Dr Marion Valette and Prof Maïthé Tauber. It received funds from the French 
Association for Prader-Willi Syndrome (2019) and grants from the Foundation of Rare Diseases in the 
frame of "Social Sciences and Humanities and Rare Diseases" call for tender (2020-2022).
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spectrum disorder is well understood, Western-based interventions may be irrelevant 
to individuals residing in Eastern countries, as the expression of autistic traits is 
less salient in Eastern countries that emphasise connectedness or collectivity (Freeth, 
Sheppard, Ramachandran, & Milne, 2013). In a tightly knitted community such as 
Malaysia, it is crucial to consider the stability of the caregivers’ psychological state 
(Bhagat, Simbak, & Haque, 2015). In this light, CHED can simultaneously collect 
and analyse data from children with autism spectrum disorder and their caregivers  
to address this unique research need.

This platform can be fundamental in extending the understanding on food 
socialisation, in particular, the specific dining experiences and the complex processes 
of food socialisation. As demonstrated by the Malaysian Food Barometer (MFB), food 
habits of Malaysians are mainly characterised by a high rate of eating out (Fournier 
et al., 2016; Poulain et al., 2020), implying a public eating situation (Julier, 2013; 
Mognard, 2019; Murcott, 2019). Secondly, the structure of a Malaysian household 
encapsulates several generations, indicating a shared space for dining in. The current 
literature is framed by polarised views on the degree of collectivity; western values 
tend to emphasise individual autonomy and choice, whereas Asian societies tend to 
value intergenerational exchange and family filial responsibility (Lou & Chi, 2012). 
Hence, there are important social expectations and practices towards the involvement 
of grandparents in the socialisation process of the grandchildren (van Willigen & 
Lewis, 2006). Finally, the employment of domestic helpers is common in various 
households. According to the Malaysian Maid Employers’ Association (MAMA), 
there were about 250,000 registered domestic helpers in Malaysia in 2017. The 
involvement of domestic helpers in child-rearing and food-related activities (Alem, 
2018) stimulate other types of social interactions in the socialisation process of a 
Malaysian family.

Although the medical field increasingly acknowledges the importance of family 
in the diagnosis and execution of daily care, the understanding on daily practices in a 
different setting is underdeveloped. To illustrate, in order to enhance the effectiveness 
of medical intervention of children with autism spectrum disorder, Bhagat et al. 
(2015) recommended to focus on the psychological mindedness of the parents. 
This involves an understanding of the relationship between parents as well as the 
emotional and stress management of parents, as these are factors that have significant 
impact on the effectiveness of autism spectrum disorder interventions. Bhagat et al. 
(2015) also stated that parents who perceived a lack of support in managing their 
children, experienced higher stress and aggression levels, higher divorce rates, and 
martial dissatisfaction, and high levels of caregiver fatigue. 

Researchers in Taylor’s University may propose projects to address these gaps by 
deepening the understanding of food socialisation of children and adolescents with 
autism spectrum disorder. CHED and its facilities will allow researchers to observe 
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complex social interactions in a simulated social setting. In particular, it is practically 
possible to observe the process of food socialisation of a family with a child with 
autism spectrum disorder, and this observation will include every member of the 
family. The installed programme will decipher the underlying emotions that occur 
throughout the observation period. Given the complex task of managing food and 
interactions, the “experiential knowledge” of these families potentially constitutes 
a source of rich data that could contribute to the development of a robust learning 
system that prioritises special needs. Essentially, this research area highlights the 
potential for a multi-disciplinary research and network building in the fields of 
medicine, sociology, education, and psychology. 

Methodology and the Centre for Excellence and Human Development

Considering the complexity of the influences of emotions, observations of interactions 
that occur amongst individuals in a particular social setting is crucial to advance the 
scientific literature. The reliability and validity of observational research is enhanced 
with the application of technology that can identify and capture micro-expressions, 
in a consistent manner. This methodology allows for non-invasive monitoring of 
expressed emotions in a variety of situations. 

The establishment of this research platform allows researchers to adopt the 
qualitative approach that focuses on forming meanings, and the corresponding 
subjective values are interpreted from the perspectives of these individuals, as well as 
the perspectives from the broader societal viewpoint (Jegathesan, 2019). The platform 
will also enable researchers to observe items such as the gradual emotional adjustments 
made over time during the course of the dining experiences as participants respond to 
various challenges. The customisable venue setting allows researchers to manipulate 
certain conditions in a social setting, which is a prerequisite of an experiment, with 
the purpose of stimulating different social settings. The efficiency of CHED lies in 
its capacity to generate experiential knowledge, utilising information gained from 
personal and interpersonal experiences (empowerment, treatment response, etc.), 
and from different social contexts — among others, care provided by professionals, 
accessibility and continuity of services, social exclusion — simultaneously (Onken, 
Craig, Ridgway, Ralph, & Cook, 2007).

Research Challenges via the Next Gen Socio-Behavioural Platform

The socio-behavioural observational platform in CHED realistically captures facial 
cues within a specific social context. While the potential advantages of the platform 
are clear, there are considerations that must be addressed with regard to the facial and 
emotion recognition technology. There are additional ethical and security concerns 
to be taken into account as well. Security and access to videos are key issues that 
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have been addressed by ensuring strict access to these facilities and strict monitoring 
on data extraction. Local and international laws pertaining to big data on facial 
recognition, individual privacy acts and protection, as well as confidentiality of 
participants, are issues that should be considered by interested researchers. 

A final challenge is the acceptance and willingness to use new technology in 
behavioural research. The major challenge of utilising this platform is the complexity 
of the software, requiring a certain level of reskilling and technical competence in 
customising the system to suit the research parameters. Researchers are required to 
align their competencies with emerging technologies, as the capacity of this software 
will be upgraded through machine learning. Given the competitive needs in the areas 
of research and the push to support behavioural research with hard science and not 
just self-report and observations, the wave of technology-based research provides 
promising assistance in data collection and analysis, that requires researchers to adapt 
to these systems.

Conclusion

Since emotion is related to socio-emotional experiences and memory, it is a 
fundamental research direction for social sciences. However, most of the research 
on emotions relies on self-report measures. The latest advancements of information 
technology such as facial expression-based emotion recognition, enables 
methodological innovations aiming to complement this flow of data. This is the 
avenue taken at the recently launched socio-behavioural research platform at Taylor’s 
University, Malaysia. Developed to mirror the OVALIE experimental platform 
located in Toulouse, France, the platform is equipped with a flexible setting to enable 
the execution of innovative research on emotions, social, supported by recordings 
and analysis of the emotions. This socio-behavioural platform enhances research in 
the areas of social sciences with scientific, reliable, and valid analysis, increasing the 
generalisability of findings. 

Interdisciplinary research that can be facilitated by this platform is further 
illustrated by the ongoing investigation of the food socialisation process and the 
management of eating behaviour of children diagnosed with autism spectrum  
disorder (Rochedy, 2018; Rochedy, Raynaud, Maffre & Poulain, 2020). The 
methodology of the project includes the use of the platform as a complement to classic 
means of data collection in social psychology and food sociology. It is expected that 
the platform will support further understanding of food socialisation, in particular, 
the specific dining experiences in Malaysia where the diversity of interactions is 
increased due to multi-generational households and the presence of live-in domestic 
caregivers in day-to-day life. 

Finally, the paper discussed the foreseen technical, security and ethical challenges. 
The management of the platform suggests that interested researchers should 
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consider and comply to local and international laws pertaining to facial recognition, 
individual privacy acts and protection, as well as confidentiality of participants. 
Additionally, some technical assistance may be required to ease the challenge of the 
complexity of the facial expression-based emotion recognition software as well as the 
process of customising the settings and the interactions of the observed participants. 
Nonetheless, given the current shortcomings in research related to emotions and 
their centrality in social sciences, it is expected that the platform will be considered 
for the novelty of the flow of data enabled for multi- or interdisciplinary projects. 
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Abstract: With the rising prevalence of global obesity, development of satiety-enhancing and 
satiation-enhancing food model is always a focus in weight management. Food-related behavioral 
studies are focused on food choice, eating practices and food consumption to effectively control 
appetite by regulating energy and food intake. Thus, enhancing the satiating power of the food 
through food matrix modification could be situated within the food behaviour context. To date, the 
existing satiety- and satiation-enhancing food model is often based on the role of food composition. 
Common practices such as reducing the consumption of high-sugar, high-calorie and energy-dense 
foods, while increasing the consumption of fruits and vegetables have always been encouraged 
to prevent obesity. The modification of food structure could be a new approach to affect food-
related behavior as well as eating habits by way of enhancing satiety and satiation. However, recent 
reviews regarding the satiety- or satiation-based approaches are mainly found within the context of 
western countries. Thus, it is important to study the current challenges in combating the problem 
of overweight and obesity, especially in the Asian region. In this article, relationships between food 
consumption, changes of food behaviour in terms of food matrix modification as well as satiety and 
satiation of consumer are studied further for verification using the social behavioural laboratory  
at the Centre for Human Excellence and Development as outlined in reference to appetite control.
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Introduction

Over the last few decades, the increasing prevalence of overweight or obesity has 
become a major public health issue worldwide. There are myriads of treatments and 
preventions being adopted to curb this problem to date. In this respect, the importance 
of satiation and satiety as an alternative route for appetite control with the aim of 
weight management has been gaining traction in recent years. Given that satiation 
and satiety are always used as the central concepts in the understanding of appetite 
regulation, the human appetite system involving the within-meal satiation and post-
meal satiety is notably associated with energy consumption in an attentive manner 
(Halford & Harrold, 2012). From the biological aspect, satiation and satiety are the 
terms that can be explained by a series of processes which include: (1) initiation of 
eating; (2) continuation of the on-going eating episode and bringing it to an end; (3) 
introduction of a suppression of appetite and (4) continued inhibition of eating for 
a period of time, until other signals such as hunger stimulate a new eating episode. 
Compared to satiety that mainly focuses on a persistent inhibition of further eating 
and simultaneous urging to end the desire to eat after a meal, satiation is believed 
to provide an essential action in controlling appetite as it primarily emphasises the 
physical sensation of fullness that contributes to the cessation of eating (Bellisle & 
Blundell, 2013). Recently, researchers have been driven to a new paradigm shift in 
food matrix modification for improving satiety and satiation. The modification of 
the food matrix in terms of physical properties such as viscosity and texture as well 
as psychology effects through food processing technologies gives more flexibility to 
provide enhanced satiation power or functional properties in the prospect of appetite 
control (Wijlens et al., 2016). There is continuous development and emergence of 
new advanced methodologies over time in this research area. Therefore, in this paper, 
we aim to present a review that emphasises particularly on the relationship among 
food consumption, food processing technologies in terms of food matrix modification 
and satiation in light of current weight management strategies with effective appetite 
control. 

Method

Study Eligibility Criteria

Studies that met the inclusion criteria were included in the review. The criteria 
included country of interest which includes all the countries in Asian region, as well 
as main factors, challenges and strategies related to obesity.

Information Sources

The search was conducted in the Taylor’s Library Portal (Taylor’s Education Group) 
on relevant topics and the selection of references was based on the author(s)’ 
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experience and body of work in the field. The search was limited to the English 
language and the keywords used included “obesity prevalence in Asia”, “satiety and 
satiation” and “Asian food culture”.

Selection of Studies

The retrieved articles were sorted by title and keywords and those that did not clearly 
include an approach on enhancing satiety and satiation or appetite control were 
excluded.

Findings

Overweight and Obesity in Asia

Today, rapid economic growth has made it possible for greater access and availability 
of food which has brought the obesity epidemic to an alarming stage worldwide. In 
addition to the widespread availability of food, affordable prices and easy accessibility 
also indirectly increase possibilities of overeating and promote excess weight gain 
(Helble & Francisco, 2017). 

In comparison to the West, Asian countries recorded the lowest rate of overweight 
and obesity; however, the rise in obesity prevalence is a disturbing new trend in recent 
years. According to a report of overweight and obesity trends between 2010 and 2014 
published by the Economic Intelligence Unit (EIU) on behalf of Asia Roundtable 
on Food Innovation for Improved Nutrition (ARoFIIN) (2017), Malaysia (13.3%) 
has the highest rate of obesity among Asian countries followed by Thailand (8.5%), 
Singapore (6.2%), South Korea (5.8%), Indonesia (5.7%), Philippines (5.1%), 
Vietnam (3.6%) and Japan (3.3%). Specifically, nearly half of the Asian children 
aged under 5 were overweight or obese in 2016 (WHO, 2016). In recent years, 
people started relying on relatively low-cost and highly accessible unhealthy energy-
dense processed foods rather than the recommended healthier diets. 

According to the World Health Organization (WHO) (2018) guidelines, a 
person with a body mass index (BMI) beyond 25 is generally considered as overweight 
whereas obesity is defined as having a BMI greater than 30. Both of which have been 
indicated as abnormal or excessive fat accumulation that may contribute to health 
burdens. Based on the first principle of thermodynamics, a stable body weight or 
BMI can be maintained during adulthood when the equilibrium between the calorie 
input and the energy expenditure is achieved (Fantino, 2013). 

However, among Asians, due to the obesogenic environment, the food intake 
is comparatively high and habitually littered with incidences of overconsumption. 
On the contrary, the human energy expenditure of Asians is usually far too low 
with physical inactivity. According to Guthold, Stevens, Riley, and Bull (2018), the 
prevalence of insufficient physical activity in Southeast Asian countries was 17.6% 
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and across the gender, women were less active than men in central Asia (40% vs 26%) 
and South Asia (43% vs 24%) in 2016. Over time, this increases the likelihood of 
being overweight and obese which can lead to negative health consequences such as 
diabetes, cardiovascular diseases, hypertension, respiratory disorders as well as some 
types of cancers (Pozza & Isidori, 2017). With respect to rebalancing the human 
system in order to curb obesity, it is always closely associated with hunger, appetite, 
satiation and satiety control.

Challenges in the Asian Food Culture

The food and beverage industry (F&B) has been known to play a vital role in 
preventing the rising burden of overweight or obesity related diseases. To date, the 
development of satiation-enhancing foods has drawn much attention in the battle 
against obesity, but the problem that remains is the disconnect between the F&B 
industry and research groups which leaves major gaps in practical knowledge. 
Collaborations between research groups and the F&B industry is not substantial 
enough to considerably cover the wide range of this discipline. In the real world, the 
introduction of satiation-enhancing products into the F&B industry seems to lack 
motivation in the midst of common barriers such as research quality, publication 
bias as well as the failure to account for the complicated nature of obesity (Binks, 
2016). In Asian countries, open discussions or partnerships between the public and 
private sectors are uncommon or scarce. Open disclosure and tolerance between the 
food industry and public sector in developing healthier foods but not limited to 
high-quality nutrients and low-calorie density foods, is often limited (Yach, 2013). 
There is often a lack of engagement between diverse actors such as governments, 
research groups and food and beverage industry players in strengthening food and 
nutrition, often hampered by transparency and public access to propriety research 
work (Mozaffarian, Angell, Lang, & Rivera, 2018). Thus more collaborative efforts 
should be pursued to promote public health.

On the other hand, out-of-home eating or eating out is recognised as a major 
obstacle in tackling the obesity crisis. This practice is commonly accepted as a part of 
the current busy modern life. The Nielsen Global Health and Ingredient-Sentiment 
Survey conducted in 2016, reported that almost half (48%) of its respondents were 
eating out at least once a week, especially for lunch and dinner. Among countries, 
Asian countries recorded relatively high percentages of out-of-home dining once a 
day or more frequently such as Hong Kong (26%), Taiwan (25%), Malaysia (23%), 
Thailand (22%), Singapore (19%), Vietnam (16%) and Indonesia (11%), which far 
exceeded the global average of 9% (The Nielsen Group, 2016). The authenticity of 
the consumed food often goes unreported and neglected. 

Eating out is always associated with decreased diet quality (Bae, 2016), higher 
total energy intake (Bezerra & Sichieri, 2009; Yalçin, Dedebayraktar & Rakıcıoğlu, 
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2018), higher fat and lower micronutrient content (Lachat et al., 2011), and lower 
intake of fruits and vegetables (Llanaj, Ádány, Lachat, & D’Haese, 2018) which 
show a positive correlation to overweight and obesity. Besides, out-of-home eating 
makes it more challenging for portion size regulation and indirectly, increases the 
chances of overeating (Livingstone & Pourshahidi, 2014). 

The portion size of a variety of foods and beverages has been growing excessively 
and many people are unaware of the meal portion consumed, particularly when 
eating out. Even though the portion size effect is complicated and varies greatly with 
individuals, it depends principally on the amount of food given and their palatability 
(Roe, Kling & Rolls, 2016). It should be highlighted that in the Asian culture, 
especially in China, the elderly usually prepare a large portion of meal for children 
which is influenced by the cultural belief that “fatness is prosperity”. In such cases, 
the unconscious consumption of food portion given contributes to overeating and 
the rising prevalence of overweight and obesity. 

A concern of satiation studies is the extent to which food intake is greatly 
influenced by the pleasantness or palatability of the food. It is understood that the 
major determinants of food choice are mainly based on taste experience, preference 
and liking, instead of nutritional properties. Among these, taste of food is believed to 
play the most essential part in how people decide on the type of food they consume. 
The liking, pleasantness and sense of food reward can be perceived from eating 
due to the desirable taste of food and it seems to highly modulate food intake and 
portion selection as well as appetite (Møller, 2015; Slyper, 2018). Similarly, a study 
found that food intake during ad libitum test meal decreased when the palatability 
or pleasantness of the food decreased, and vice versa (De Graaf, De Jong & Lambers, 
1999). 

In addition, Deighton, Frampton and Gonzalez (2016) have demonstrated 
that a highly palatable pasta-based meal increases appetite ratings during ad libitum 
feeding and considerably stimulates overconsumption as compared to a moderately 
palatable porridge-based meal. This suggests that the incorporation of additional 
dietary fibres, air and water could be considered a way of enhancing satiation and 
satiety. However, the long-term effect could be unsatisfactory. The reduced pleasure 
from continuously experiencing such food could stop people from eating. The less 
appealing sensory qualities of fibre-rich food in terms of taste and texture may 
become a hindrance in attracting consumers, no matter how well it contributes to 
faster fullness and satiating effects. 

However, some researchers found that palatable food has an impact on satiation 
as well as satiety (Mattes & Vickers, 2018; Rogers & Schutz, 1992). Anguah et al. 
(2017) built on the idea that continual exposure to healthy food containing high 
fibre, moderate protein with low fat and sugar content can improve palatability and 
the pleasantness ratings. Even though some studies have demonstrated that increased 
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liking can heighten the satiation or satiety sensation, the long-term effects still require 
further investigation. Human preferences and perceptions of certain food eventually 
contour dietary choices and may affect long-term weight management.

Satiety, Satiation and Appetite Control

As aforementioned, satiety and satiation is always closely associated with appetite 
control and energy balance. Numerous factors have been proposed to affect the 
balance between food intake and energy expenditure such as genetics, environmental 
and behavioural factors as well as their combination that are responsible for increasing 
the risk of a person becoming obese (Meyer-Gerspach et al., 2014). Studies have 
proven that genetics play an important role in promoting obesity with strong genetic 
components appearing to raise one’s susceptibility. On the other hand, environmental 
and behavioural factors are suggested to be the key culprits in increasing the incidence 
of overconsumption in recent years. It is suggested that there is a strong relationship 
between meal portion as an environmental cue and energy consumption, while meal 
portion size is greatly related to satiation. 

Large meal portions and high levels of energy density have been recognised as the 
two principal components of the food environment that encourage overconsumption 
or overeating at mealtimes (McCrickerd, Lim, Leong, Chia, & Forde, 2017). 
To study the satiation effect, ad libitum consumption of targeted experimental 
food model is measured based on its weight in grams or energy in kcal. In most 
cases, people tend to finish at most 87% of their meal regardless of the liking and 
preference (de Graaf et al., 2005). The portion size of the meal is well-determined by 
satiation and it may be the prime factor in the overconsumption of energy in obese 
people. Peptide cholecystokinin (CCK) is known as one of the classical satiation 
signals that contributes to the reduction of food intake with the role of induced 
meal size reduction (Overduin, Gibbs, Cummings, & Reeve, 2014). Besides, it is 
more likely that individuals with an obesity problem have an impaired ability to 
sense fullness. In their investigation, Meyer-Gerspach et al. (2014) found that there 
is an interruption of balance in the regulatory factors related to digestive functions 
and appetite regulation among obese populations and they tend to consume more 
calories as compared to normal weight people to reach maximal satiation. This cycle 
then repeats itself unceasingly and hence flourishes in the “obesogenic” environment. 

Studies on the occurrence of the obesity epidemic due to fat consumption have 
been conducted extensively over the last decades (Simopoulos, 2016; Hruby et al., 
2016) while sugar consumption has drawn some attention in recent years. Food 
with a high level of fat is always high in energy density. Moreover, food with high 
fat content is considered a major risk factor in overconsumption and therefore, the 
satiation effect is expected to be important in determining this problem. It has been 
proven that high-fat foods usually have weak satiation signalling properties, which 
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in turn will promote the incidence of overeating, leading to obesity (Blundell & 
Macdiarmid, 1997; Warrilow, Mellor, McKune, & Pumpa, 2018). This could be 
due to its high palatability and appetite stimulation effect. In subsequent ingestion 
of palatable high-fat foods, endocannabinoids, which is responsible for triggering 
hunger and energy storage, will be released (Erlanson-Albertsson, 2010). The weak 
satiation effect of fat causes uncontrollable uptake and decelerated termination of an 
ongoing meal, leading to passive overeating. Fat in foods is implicitly and indirectly 
attributable to the assorted aspects of food such as texture, aroma and mouthfeel 
which in turn, influence appetite.

 On the other hand, sweet, energy-dense foods and beverages are believed to 
increase energy consumption and may affect the development of satiation (Low, Lacy 
& Keast, 2014). Evidently, the sweet taste of food or beverage can augment appetite 
and trigger overconsumption through its ability to enhance the food’s palatability 
and heighten food acceptance among individuals. Research conducted by Appleton 
and Blundell (2007) suggest that sweet taste can potentially increase the short-term 
appetite. Other than that, Mattes and Popkin (2008) reported that the consumption 
of non-nutritive sweetener, particularly those that contain less or no energy, was 
shown to induce appetite and promote the consumption of other foods due to the 
stimulation of the satiety hormone release. Nevertheless, the underlying satiety- or 
satiation-driven mechanism still remains unclear. 

Despite that, the argument is internally contradictory as there is still a possibility 
of sweet-tasting products creating a special influence on satiation owing to their energy 
content (Bellisle, Drewnowski, Anderson, Westerterp-Plantenga, & Martin, 2012) and 
expected to be more satiating due to its sweeter taste in the course of both physiological 
and psychological mechanisms (Hogenkamp, Stafleu, Mars, Brunstrom, & de Graaf, 
2011). For instance, there is a correlation between the taste or flavour intensity and 
oro-sensory exposure. The sweetness intensity of the food exerts an effect on satiation 
by contributing more oro-sensory stimulation due to its high taste intensity which 
indirectly leads to smaller-sized bites and hence suppresses the food intake (Bolhuis, 
Lakemond, de Wijk, Luning, & de Graaf, 2011). However, more research is required 
to provide evidence of the effectiveness on the basis of appetite regulation and most 
importantly, the nutritional status of the particular food.

Current Research Findings and Approaches towards Satiation-Enhancing Food 
Development Studies

Due to the rising prevalence of overweight and obesity globally, there have been 
concerted efforts among the food and beverage industry players to design and 
develop satiation-enhancing food that can aid in controlling appetite in recent 
years. Table 1 lists recent publications where the effects of satiation and impact on 
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appetite of different food models have been reported. At present, the development 
of satiation-enhancing food models is generally based on food composition with the 
fundamental application of macronutrients such as protein, carbohydrates and fats 
or non-nutrients such as dietary fibre, as well as made on the basis of altering the 
taste experience, visual experience, texture and mouthfeel of the food (Chambers, 
MaCrickerd, & Yeomans, 2015; Levitsky, 2013). Some approaches have also been 
encouraged in the form of very-low energy diets or meal replacements (Buckland et 
al., 2018; Halford & Harrold, 2012). Appetite regulation and food motivation are 
always regarded as potential mechanisms to tackle the current obesity crisis.

Table 1. Summary of effects of satiation and appetite investigated in different food samples

Author(s) Food sample Food 
composition Findings/Outcomes

Chan et al. (2019) Pasta added with 
faba bean protein 
flour

Protein Reduced postprandial 
blood glucose and appetite

Ortinau, Hoertel, 
Douglas and Leidy 
(2014); Tremblay, 
Doyon and Sanchez 
(2015); Panahi and 
Tremblay (2016)

Yogurt Protein Induced the satiating 
effect, reduction in 
hunger, control appetite, 
decrease in food intake as 
well as helped in weight 
management

Tahavorgar, Vafa, 
Shidfar, Gohari, and 
Heydari (2015)

Whey protein 
preload and soy 
protein preload

Protein Decreased appetite, 
lowered calorie intake 
and anthropometry 
and improved body 
composition in overweight 
and obese people

Ayaz et al. (2017) Chia seed added 
plain yogurt

Protein, fibre Induced an increased 
sense of fullness, reduce 
short-term food intake and 
increased satiety 

Kehlet et al. (2017) Pork meatball 
added with rye 
bran and pea fibre

Protein, fibre Increased satiating power 
and affected appetite 
sensations

Bajerska, Mildner-
Szkudlarz, Górnaś, and 
Seglina (2015)

Muffins enriched 
with sour cherry 
pomace

Fibre, 
carbohydrate

Increased fullness and 
satiety, reduced subsequent 
energy intake, controllled 
glucose level
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Author(s) Food sample Food 
composition Findings/Outcomes

Purwandari, Bimantara 
and Didayati (2017)

Gluten-free 
noodle made from 
gathotan flour

Fibre, 
carbohydrate

Indication of high 
satiation, increased fullness 
and expected satiety 

Zarenma et al. (2018) Cereal and Greek-
style yogurt with 
added oat β-glucan

Fibre, protein Lowered appetite, 
increased feelings of 
fullness and satiety

Jarrar et al. (2019) Cereal enriched 
with fibre

Fibre Linked to greater satiety 
ratings 

Dong et al. (2016) Orange juice with 
added orange 
pomace fibre 

Dietary fibre Increased subjective 
satiating ratings and 
increased short-term satiety 

Karalus and Vickers 
(2016); Rebello et al. 
(2015) 

Oatmeal, instant 
oatmeal

Dietary fibre Decreased mental hunger, 
increased mental fullness 
and greater satiation and 
satiety

Câmara et al. (2020) Bologna sausages 
with chia mucilage

Dietary fibre Contributed to a higher 
perception of satiety and 
increased retention time in 
stomach

A summary of consumer analysis evaluating special diets with restricted 
requirement around the globe is shown in Figure 1. Common approaches towards 
weight management in the current society include practising low-level fat, sugar 
and carbohydrates diet, in addition to consumption of large amounts of dietary 
fibres. Among these, low-fat dietary habits recorded the highest percentage. In 
addition, Asians showed inclinations to go vegetarian or adopt a vegan lifestyle. This 
implies that increasing the amounts of fruits and vegetables consumed and limiting 
the intake of fats and sugars are always the fundamental choices for the society. 
Indeed, the three macronutrients that provide energy to the body are carbohydrates, 
proteins and fats. They deliver different amounts of energy in which carbohydrates 
and protein supply 4 calories per gram whereas the latter gives 9 calories per gram.

 Protein is very important, especially in generating the strongest effect on satiation 
and satiety, relative to carbohydrate and fat (Blundell, Burley, Cotton, & Lawton, 
1993). Among these macronutrients, fat is the least satiating. The development of 
satiating food in order to enhance satiation could play a role in assisting people to 
consume less and have a low energy intake with effective appetite control. Low-fat 

Table 1 (con’t)
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foods with high carbohydrate content was found to enhance satiation by reducing 
the intake of ad libitum meal and total daily energy intake (Hopkins, Gibbons, 
Caudwell, Blundell, & Finlayson, 2016). Foods with high fibre and carbohydrate 
content contribute to a greater volume of the ingested food and is shown to provide 
critical action in delivering satiation regardless of the energy content, and thereby 
can be used to replace food substances with higher energy density (Burton-Freeman, 
2000; Rolls et al., 1998). The recent discovery of the consumption of fat together 
with carbohydrates consisting of dietary fibre is gaining traction as it potentially 
improves satiation and satiety, and yet, more research is needed to investigate the 
chronic effects of dietary intake on satiation due to the different types of fibres 
possessing distinct physico-chemical characteristics (Warrilow et al., 2018). 

The varying dietary fibre can have different effects on the human digestion 
which in turn will influence appetite. Besides, fibre is often used to replace the higher 
energy dense food to limit the energy intake (Câmara et al., 2020; Zhu, Huang, 
Edirisinghe, Park, & Burton-Freeman, 2019). The high viscosity induced by fibres 
binding with the water in gastrointestinal tract holds up in the stomach and thus 
causes a delay in gastric emptying and prolongs the satiety effects (Hervik & Svihus, 
2019). Though dietary fibre is thought to increase the satiation and satiety power, 
the type of vegetable or fruit and the time that people choose to eat greatly affect the 
effectiveness of the satiating capacity. According to Karalus and Vickers (2016), it 
was demonstrated that the consumption of orange at breakfast increased the calorie 
intake during ad libitum snack. They found that eating orange heightens the mental 
hunger and lessens the mental fullness during a short period of time (2 hours) as 
compared to oatmeal (Karalus & Vickers, 2016). 

It is also noteworthy that increasing protein consumption has been proven to 
augment thermogenesis and satiation which exerts beneficial effects on appetite 
control (Westerterp-Plantenga et al., 2006). The metabolic and behavioural effects 
as well as the satiation effects varies with different protein sources. For instance, 
whey protein (Tahavorgar et al., 2015), soy protein (Leidy et al., 2015) and milk 
protein (Lorenzen, Frederiksen, Hoppe, Hvid, & Astrup, 2012) have been shown to 
have a distinct significant effect on appetite by increasing the feelings of fullness and 
potentially restrain the onset of obesity. Besides, foods containing high quantities 
of animal-based (beef, chicken and fish) and plant-based (protein isolate, vegetable, 
whole legume and whole grain) proteins are able to provide immediate satiation and 
support the satiety mechanism (Bonnema, Altschwager, Thomas, & Slavin, 2015). 

A past study by Nielsen et al. (2018) provided an image of the similar effects of 
appetite sensation and ad libitum energy intake in relation to protein from animal 
sources (veal or eggs) and vegetable sources (fava beans or split peas). In line with 
this perspective, research by Douglas, Lasley and Leidy (2015) demonstrated that 
there is no significant difference in the appetite, hunger or fullness responses between 
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beef protein and soy protein. However, the satiation effect and appetite regulation 
of different protein sources is not conclusive. A few satiety studies found that plant-
based protein is more satiating than animal-based protein (Klementova et al., 2019; 
Kristensen, Bendsen, Christensen, Astrup, & Raben, 2016). When consuming 
plant-based protein meals, the postprandial secretion of gastrointestinal hormones 
tends to increase and helps in promoting satiety (Klementova et al., 2019). 

Additionally, a more recent study showed that adding protein from pulses to 
staple food potentially reduces appetite by increasing the PYY concentrations that 
inhibit gastric emptying (Chan et al., 2019). Overall, previous researches indicate 
that the modified food models with enhanced protein from various sources suppress 
the appetite and show satiation effects including delaying hunger, reducing food 
intake during ad libitum meal, and increasing the expected filling.
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Figure 1. The percentage of global respondents that follows a diet with limited or restricted 
specified foods or ingredients (The Nielsen Company, 2016) 

Food Matrix Modification Approaches towards Satiation and Appetite Control

The incorporation of high levels of protein and dietary fibre content has been shown 
to increase the satiating capacity and suppress appetite in the context of decreased 
energy intake; however, the long-term effect does not prove to be optimistic. An 
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alternative approach to appetite regulation is redesigning the food matrix through 
structure modification. Exploring the food form and structure could provide insight 
and aid in investigating valuable satiation enhancement effects on particular food 
models. It is critical to determine the characteristics of foods that could be modified 
to help consumers reduce energy intake in a meal. In fact, food matrix modification 
leads to changes in food structures, thereby altering the physical properties of the 
food models such as texture, viscosity, hardness, creaminess as well as the psychology 
effects. Recent studies have shown the potential of small modifications in food texture 
to alter oral processing behaviour, eating rate and food intake in a meal (Mosca et al., 
2019; Mars, Hogenkamp, Gosses, Stafleu, & De Graaf, 2009). An overview of some 
intervention studies investigating the relation between food matrix or food structure 
and effect on appetite control is presented in Table 2.

Table 2. Overview of some intervention studies investigating the relation between food 
matrix or food structure and effect on appetite control
Author(s) Food sample Approaches Findings/Outcomes

Tarrega, Marcano and 
Fiszman (2016) 

Pineapple 
yogurt

Texture 
variation 
(Starch addition 
and lyophilised 
fruit)

Increased viscosity and 
creaminess, increased 
chewing activity and 
mouth coating, and 
attributed to higher 
expected satiating capacity

McCrickerd et al. 
(2017)

Rice porridge Texture 
variation 
(Thickness 
manipulation)

Reduced eating rate, more 
filling and decreased food 
intake with increased 
thickness

Hogenkamp et al. 
(2011)

Dairy products 
(yogurt and 
custard)

Thickness 
variation

Increased expected 
satiation and decreased 
in hunger ratings with 
increased thickness

Forde, van Kuijk, 
Thaler, de Graaf, and 
Martin (2013)

Hot lunchtime 
meal consisting 
of potatoes, 
carrots, steak 
and gravy

Texture 
condition 
(Mashed vs. 
whole)

Slower eating rates and 
reduced overall energy 
intake with solid meal 
components 
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Author(s) Food sample Approaches Findings/Outcomes

Nguyen, Wahlgren, 
Almli, and Varela 
(2017)

Barley bread Texture 
manipulation 
(Changing 
process 
parameters)

Compact, coarse and heavy 
texture enhanced satiety 
perception and increased 
expectations of satiety and 
satiation 

Lasschuijt et al. (2017) Strawberry-
flavoured model 
food gels

Oro-sensory 
exposure 
duration and 
intensity 
manipulation

Increased number of chews 
and decreased food intake 
with increased texture 
hardness 

Lavin, French, Ruxton, 
and Read (2002)

Sucrose-
containing 
pastilles, jelly or 
drinks

Oral factor Suppressed food intake 
with enhanced oro-sensory 
stimulation 

Marciani et al. (2001) Locust bean 
gum

Viscosity 
variation

Higher fullness ratings for 
high-viscosity meals and 
increased satiety

Mars et al. (2009) Yogurt Viscosity 
manipulation

Longer oro-sensory 
stimulation with increased 
viscosity 

Mosca et al. (2019) Yogurt with 
granola

Texture 
variation

Increased the number 
of chews per spoon and 
decreased eating rate and 
food intake within a meal

Among sensory attributes, texture influences expectation of satiation which is 
associated with food quality and acceptability. It plays an important role in affecting 
satiating efficiency through its effect on oro-sensory exposure time (Terrega et al., 
2016). As indicated earlier, a slow eating rate with increased chewing activity per bite 
prolongs the time of food remaining in the oral cavity and can intensify the feelings 
of satiation (McCrickerd et al., 2017; Lavin et al., 2002). The physico-chemical 
structure of the food and eating behaviours such as eating speed and chewing 
activity, are important in extending oral exposure which in turn may contribute to 
earlier satiation (Wijlens et al., 2016). According to Mosca et al. (2019), a relatively 
small food texture modification can sufficiently alter the oral processing behaviour, 
which in turn, reduce the eating rate and food intake. Satiating food is expected to 

Table 2 (con’t)
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have a thicker or harder texture and has the ability to restrain hunger to a greater 
extent. This could be due to its slow ingestion rate and smaller-sized bites owing to 
their thick texture, and thereby exhibiting higher satiation efficiency. For instance, 
food with thicker and chewier texture contributes to more chewing and retained in 
the mouth for a longer period of time (McCrickerd et al., 2017).

 Moreover, the effect of food texture on expected satiation is strongly dependent 
on the form of the food, in which semi-solid or solid foods exert better satiating 
capacity than liquid food (Hogenkamp et al., 2011). Indeed, solid foods are always 
thought to have more energy as compared to liquid foods apart from their actual 
calories and is therefore expected to be more satiating from a cognitive perspective 
(de Graaf, 2012). Early work concluded that food with compact, coarse and heavy 
texture profiles can enhance expectations of satiation and satiety; on the contrary, 
aery or fluffy and not coarse food tends to weaken these perceptions (Nguyen et al., 
2017; Forde et al., 2013). 

Similarly, Bolhuis et al. (2014) showed that harder food can potentially improve 
the satiating capacity. The authors explained that hard food requires longer oral 
residence intervals with greater chewing activity and evidently, hard food consumption 
can lead to energy intake reduction owing to its ability to provide earlier satiation 
(Bolhuis et al., 2014). Lasschuijt et al. (2017) reported that hard model food tends 
to prolong oral processing time by increasing the chewing duration and slowing 
down the eating rate which leads to decreased food intake that is strongly correlated 
with the expected satiation. Overall, previously published literature have shown that 
increased textural complexity in food and modified food properties through texture 
adjustment can result in satiation enhancement and potentially facilitate in reducing 
food intake. 

Highly viscous foods are shown to generate prolonged oro-sensory stimulation 
compared to watery ones. Slavin and Green (2007) proposed that the decelerated 
enzyme efficacy with distended gastric antrum may increase the satiating capacity. 
It is correlated to the viscosity of the food which causes a delay in gastric emptying 
(Slavin & Green, 2007). Besides, viscosity affects the intra-gastric distribution of 
meals, in which the viscosity of the food has a proportional relationship with the 
antral distension and satiating capacity, that in turn may suppress hunger and delay 
gastric emptying (Shevade, O’Callaghan, O’Brien, O’Connor, & Guinee, 2018; 
Marciani et al., 2001). Especially when a viscous food substance is fused with 
liquids, it tends to absorb large amounts of liquid and produces thickening. This 
results in a suppressed appetite and reduced energy intake due to the entrapment of 
nutrients with the viscosity formed. There is a delay in the release of nutrients into 
the bloodstream which then, influences the appetite-regulating peptides (Dong et 
al., 2016). Consequently, the satiety signal will be interrupted, thereby decelerating 
the enzyme efficacy and subsequently, affecting the satiating capacity. 
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According to Mars et al. (2009), the viscosity of food can play a critical role in 
controlling meal size. They found that viscous food tended to reduce food intake 
during ad libitum test meal (Mars et al., 2009). Hence, adjusting the viscosity of 
food could be an option to counteract overconsumption due to its noteworthy effect 
on satiation. In summary, the viscosity of food is one of the important attributes 
which has an effect on appetite suppression by lowering hunger, prolonging gastric 
emptying and enhancing satiation or satiety power. 

Depending on the food application, various food processing technologies 
can be possibly applied on food models. Over the course of meal consumption, 
reward signals (positive feedback) in the brain drive the mode of eating while meal 
termination is motivated by the signals of satiation (negative feedback). This series of 
feedback signal interaction is essential for meal size regulation (Bolhuis et al., 2011). 
The current focus is on eliciting a stronger response of satiation by establishing the 
feedback signals of food intake, especially in the oral cavity with the application of 
various food processing technologies. Some studies reveal that emulsion structuring 
has potential satiation enhancement effect (Lett, Norton & Yeomans, 2016; Lett, 
Yeomans, Norton, & Norton, 2015; Peters et al., 2013). However, there are also 
researchers who reported negative effects on appetite suppression (Poppitt et al., 
2017; Chan et al., 2017). 

Lett et al. (2015) reported that the modification of emulsion-based food through 
microstructural properties, oil droplet size and flavours can significantly increase the 
expected filling and decrease the expected hunger, regardless of energy content. In 
general, modification of the food matrix through food processing technologies gives 
more flexibility to provide enhanced satiation power or functional properties in the 
prospect of appetite control as well as weight management.

Conclusion

Numerous strategies have been implemented by researchers and the food industry to 
fight against obesity such as enhancing the satiating power in the aspect of appetite 
control in different ways. However, there are limited research studies investigating 
the modification of food matrix through food processing technologies and sensory 
perception to date. The additions of extra fibre, protein, water or air have been given 
priority in recent years, especially in Western countries. Nevertheless, this approach 
suffers from the disadvantage of undesirable mouthfeel and taste experience. In order 
to produce a modified food model that is similar to the original food products, 
regardless of the energy content, choosing food models with suitable technologies is 
a very important criterion in developing satiating products in terms of taste, viscosity, 
texture and mouthfeel. The food matrix modification approach has gained traction 
as a satisfactory practice in enhancing the satiating power of food and there have 
been current reports which have shown new interest in using different processing 
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techniques to redesign the food model. Thus, the recent discovery of food structure 
modification has been a noteworthy technique to create a palatable healthier diet 
that is closely linked to the energy value. 

The use of food processing technologies in manipulating food structure could be 
a potential means to fill this gap owing to its scientifically proven ability to induce 
satiation and satiety, and thereby effectively contribute to the reduction in energy. 
However, there is a lack of clear understanding among the current societies regarding 
satiating products being incorporated into the daily diet, in which certain biases 
and ambiguities about the appetite control affected by food behaviour in satiation 
enhancement have to be clarified. Thus, the Experimental Restaurant is a facility 
that can potentially advance this scientific discovery and technological innovation on 
appetite regulation and pave the way to long-term weight management.

Open Access: This article is distributed under the terms of the Creative Commons Attribution 
License (CC-BY 4.0) which permits any use, distribution and reproduction in any medium, 
provided the original author(s) and the source are credited.

References

Anguah, K., Lovejoy, J., Craig, B., Gehrke, M., Palmer, P., … McCrory, M. (2017). Can the 
palatability of healthy, satiety-promoting foods increase with repeated exposure during 
weight loss? Foods, 6(2), 16.

Appleton, K., & Blundell, J. (2007). Habitual high and low consumers of artificially-
sweetened beverages: Effects of sweet taste and energy on short-term appetite. Physiology 
& Behavior, 92(3), 479−486.

Ayaz, A., Akyol, A., Inan-Eroglu, E., Kabasakal Cetin, A., Samur, G., & Akbiyik, F. (2017). 
Chia seed (Salvia Hispanica L.) added yogurt reduces short-term food intake and increases 
satiety: randomised controlled trial. Nutrition Research and Practice, 11(5), 412−418.

Bae, Y. (2016). Evaluation of dietary intake in Korean adults according to energy intake from 
eating-out: Based on 2013~2014 Korea National Health and Nutrition Examination 
Survey. Journal of Nutrition and Health, 49(6), 482−494.

Bajerska, J., Mildner-Szkudlarz, S., Górnaś, P., & Seglina, D. (2015). The effects of muffins 
enriched with sour cherry pomace on acceptability, glycemic response, satiety and energy 
intake: a randomized crossover trial. Journal of the Science of Food and Agriculture, 96(7), 
2486−2493.

Bellisle, F., Drewnowski, A., Anderson, G., Westerterp-Plantenga, M., & Martin, C. (2012). 
Sweetness, satiation, and satiety. The Journal of Nutrition, 142(6), 1149S−1154S.

Bezerra, I., & Sichieri, R. (2009). Eating out of home and obesity: A Brazilian nationwide 
survey. Public Health Nutrition, 12(11), 2037−2043.

Binks, M. (2016). The role of the food industry in obesity prevention. Current Obesity 
Reports, 5(2), 201−207.



APJIHT Vol. 11 No. 3 (2022) 
Special Issue: New Methods in the Study of Food Behaviour

Potential of Satiety and Satiation Enhancement through Food Matrix Modification:  
A New Approach in Appetite Control towards Weight Management in Asia

 85

Blundell, J., & Bellisle, F. (2013). Satiation, satiety, and the control of food intake: Theory and 
practice. Cambridge, UK: Woodhead Publishing.

Blundell, J., Burley, V., Cotton, J., & Lawton, C. (1993). Dietary fat and the control of energy 
intake: Evaluating the effects of fat on meal size and postmeal satiety. The American 
Journal of Clinical Nutrition, 57(5), 772S−778S.

Blundell, J., & Macdiarmid, J. (1997). Fat as a risk factor for overconsumption. Journal of the 
American Dietetic Association, 97(7), S63−S69.

Bolhuis, D., Forde, C., Cheng, Y., Xu, H., Martin, N., & de Graaf, C. (2014). Slow food: 
Sustained impact of harder foods on the reduction in energy intake over the course of 
the day. PLoS ONE, 9(4), e93370.

Bolhuis, D., Lakemond, C., de Wijk, R., Luning, P., & de Graaf, C. (2011). Both longer oral 
sensory exposure to and higher intensity of saltiness decrease ad libitum food intake in 
healthy normal-weight men. The Journal of Nutrition, 141(12), 2242−2248.

Bonnema, A., Altschwager, D., Thomas, W., & Slavin, J. (2015). The effects of a beased meal 
compared to a calorie matched bean-based meal on appetite and food intake. Journal of 
Food Science, 80(9), H2088−H2093.

Buckland, N., Camidge, D., Croden, F., Lavin, J., Stubbs, R., … Finlayson, G. (2018). A 
low energy–dense diet in the context of a weight-management program affects appetite 
control in overweight and obese women. The Journal of Nutrition, 148(5), 798−806.

Burton-Freeman, B. (2000). Dietary fibre and energy regulation. The Journal of Nutrition, 
130(2), 272S−275S.

Câmara, A., Geraldi, M., Okuro, P., Maróstica, M., da Cunha, R., & Pollonio, M. (2020). 
Satiety and in vitro digestibility of low saturated fat Bologna sausages added of chia 
mucilage powder and chia mucilage-based emulsion gel. Journal of Functional Foods, 65, 
103753.

Chambers, L., McCrickerd, K., & Yeomans, M. (2015). Optimising foods for satiety. Trends 
in Food Science & Technology, 41(2), 149−160.

Chan, C., Fabek, H., Mollard, R., Jones, P., Tulbek, M., … Anderson, G. (2019). Faba 
bean protein flours added to pasta reduce post-ingestion glycaemia, and increase satiety, 
protein content and quality. Food & Function, 10(11), 7476−7488.

Chan, Y., Budgett, S., MacGibbon, A., Quek, S., Kindleysides, S., & Poppitt, S. (2017). 
Small particle size lipid emulsions, satiety and energy intake in lean men. Physiology & 
Behavior, 169, 98−105.

de Graaf, C. (2012). Texture and satiation: The role of oro-sensory exposure time. Physiology 
& Behavior, 107(4), 496−501.

de Graaf, C., Cardello, A., Matthew Kramer, F., Lesher, L., Meiselman, H., & Schutz, 
H. (2005). A comparison between liking ratings obtained under laboratory and field 
conditions: the role of choice. Appetite, 44(1), 15−22.

De Graaf, C., De Jong, L., & Lambers, A. (1999). Palatability affects satiation but not satiety. 
Physiology & Behavior, 66(4), 681−688.



APJIHT Vol. 11 No. 3 (2022) 
Special Issue: New Methods in the Study of Food Behaviour

86 Lau Chei-Wei, Yan See-Wan, Mohd Noor Ismail, Chong Li-Choo and Phuah Eng-Tong

Deighton, K., Frampton, J., & Gonzalez, J. (2016). Test-meal palatability is associated with 
overconsumption but better represents preceding changes in appetite in non-obese 
males. British Journal of Nutrition, 116(05), 935−943.

Dong, H., Sargent, L., Chatzidiakou, Y., Saunders, C., Harkness, L., … Lovegrove, J. (2016). 
Orange pomace fibre increases a composite scoring of subjective ratings of hunger and 
fullness in healthy adults. Appetite, 107, 478−485.

Douglas, S., Lasley, T., & Leidy, H. 2015. Consuming beef vs. soy protein has little effect 
on appetite, satiety, and food intake in healthy adults. The Journal of Nutrition, 145(5), 
1010−1016.

Erlanson-Albertsson, C. (2010). Fat-rich food palatability and appetite regulation. In J-P. 
Montmayeru & J. le Coutre (Eds.), Fat detection: Taste, texture, and post ingestive effects 
(pp. 345−373). Boca Raton, FL: CRC Press.

Fantino, M. (2013). How important are satiation and satiety for weight regulation? In J. 
E. Blundell & F. Bellisle (Eds.), Satiation, satiety and the control of food intake (pp. 
357−372). Sawston, UK: Woodhead Publishing.

Forde, C., van Kuijk, N., Thaler, T., de Graaf, C., & Martin, N. (2013). Texture and savoury 
taste influences on food intake in a realistic hot lunch time meal. Appetite, 60(1), 180−186.

Guthold, R., Stevens, G., Riley, L., & Bull, F. (2018). Worldwide trends in insufficient 
physical activity from 2001 to 2016: A pooled analysis of 358 population-based surveys 
with 1·9 million participants. The Lancet Global Health, 6(10), e1077−e1086.

Halford, J., & Harrold, J. (2012). Satiety-enhancing products for appetite control: Science 
and regulation of functional foods for weight management. Proceedings of the Nutrition 
Society, 71(2), 350−362.

Helble, M., & Francisco, K. (2017). The imminent obesity crisis in Asia and the Pacific: First 
cost estimates. Tokyo, Japan: Asian Development Bank Institute.

Hervik, A., & Svihus, B. (2019). The role of fibre in energy balance. Journal of Nutrition and 
Metabolism, 2019, 4983657. 

Hogenkamp, P., Stafleu, A., Mars, M., Brunstrom, J., & de Graaf, C. (2011). Texture, not 
flavor, determines expected satiation of dairy products. Appetite, 57(3), 635−641.

Hopkins, M., Gibbons, C., Caudwell, P., Blundell, J., & Finlayson, G. (2016). Differing 
effects of high-fat or high-carbohydrate meals on food hedonics in overweight and obese 
individuals. British Journal of Nutrition, 115(10), 1875−1884.

Hruby, A., Manson, J., Qi, L., Malik, V., Rimm, E., … Hu, F. (2016). Determinants and 
consequences of obesity. American Journal of Public Health, 106(9), 1656−1662.

Jarrar, A., Beasley, J., Ohuma, E., Cheikh Ismail, L., Qeshta, D., . . . Al Dhaheri, A. (2019). 
Effect of high fiber cereal intake on satiety and gastrointestinal symptoms during 
Ramadan. Nutrients, 11(4), 939.

Karalus, M., & Vickers, Z. (2016). Satiation and satiety sensations produced by eating 
oatmeal vs. oranges. A comparison of different scales. Appetite, 99, 168−176.

Kehlet, U., Kofod, J., Holst, J., Ritz, C., Aaslyng, M., & Raben, A. (2017). Addition of rye 
bran and pea fibre to pork meatballs enhances subjective satiety in healthy men, but does 



APJIHT Vol. 11 No. 3 (2022) 
Special Issue: New Methods in the Study of Food Behaviour

Potential of Satiety and Satiation Enhancement through Food Matrix Modification:  
A New Approach in Appetite Control towards Weight Management in Asia

 87

not change glycemic or hormonal responses: A randomized crossover meal test study. 
The Journal of Nutrition, 147(9), 1700−1708.

Klementova, M., Thieme, L., Haluzik, M., Pavlovicova, R., Hill, M., … Kahleova, H. (2019). 
A plant-based meal increases gastrointestinal hormones and satiety more than an energy- 
and macronutrient-matched processed-meat meal in T2D, obese, and healthy men: A 
three-group randomized crossover study. Nutrients, 11(1),157.

Kristensen, M., Bendsen, N., Christensen, S., Astrup, A., & Raben, A. (2016). Meals based 
on vegetable protein sources (beans and peas) are more satiating than meals based on 
animal protein sources (veal and pork) – a randomized cross-over meal test study. Food 
& Nutrition Research, 60(1), 32634.

Kristensen, M., & Jensen, M. (2011). Dietary fibres in the regulation of appetite and food 
intake. Importance of viscosity. Appetite, 56(1), 65−70.

Lachat, C., Nago, E., Verstraeten, R., Roberfroid, D., Van Camp, J., & Kolsteren, P. (2011). 
Eating out of home and its association with dietary intake: a systematic review of the 
evidence. Obesity Reviews, 13(4), 329−346.

Lasschuijt, M., Mars, M., Stieger, M., Miquel-Kergoat, S., de Graaf, C., & Smeets, P. (2017). 
Comparison of oro-sensory exposure duration and intensity manipulations on satiation. 
Physiology & Behavior, 176, 76−83.

Lavin, J., French, S., Ruxton, C., & Read, N. (2002). An investigation of the role of oro-
sensory stimulation in sugar satiety? International Journal of Obesity, 26(3), 384−388.

Leidy, H., Todd, C., Zino, A., Immel, J., Mukherjea, R., … Braun, M. (2015). Consuming 
high-protein soy snacks affects appetite control, satiety, and diet quality in young people 
and influences select aspects of mood and cognition. The Journal of Nutrition, 145(7), 
1614−1622.

Lett, A., Norton, J., & Yeomans, M. (2016). Emulsion oil droplet size significantly affects 
satiety: A pre-ingestive approach. Appetite, 96, 18−24. 

Lett, A., Yeomans, M., Norton, I., & Norton, J. (2015). Enhancing expected food intake 
behaviour, hedonics and sensory characteristics of oil-in-water emulsion systems through 
microstructural properties, oil droplet size and flavour. Food Quality and Preference, 
47(Part B), 148−155.

Levitsky, D. (2013). The control of eating: Is there any function for satiation and satiety? 
In J. E. Blundell & F. Bellisle (Eds.), Satiation, satiety and the control of food intake (pp. 
373−393). Sawston, UK: Woodhead Publishing.

Livingstone, M., & Pourshahidi, L. (2013). Portion size and obesity. Advances in Nutrition, 
5(6), 829−834.

Llanaj, E., Ádány, R., Lachat, C., & D’Haese, M. (2018). Examining food intake and eating 
out of home patterns among university students. PLOS ONE, 13(10), e0197874.

Lorenzen, J., Frederiksen, R., Hoppe, C., Hvid, R., & Astrup, A. (2012). The effect of milk 
proteins on appetite regulation and diet-induced thermogenesis. European Journal of 
Clinical Nutrition, 66(5), 622−627.

Low, Y., Lacy, K., & Keast, R. (2014). The role of sweet taste in satiation and satiety. Nutrients, 
6(9), 3431−3450.



APJIHT Vol. 11 No. 3 (2022) 
Special Issue: New Methods in the Study of Food Behaviour

88 Lau Chei-Wei, Yan See-Wan, Mohd Noor Ismail, Chong Li-Choo and Phuah Eng-Tong

Marciani, L., Gowland, P., Spiller, R., Manoj, P., Moore, R., … Fillery-Travis, A. (2001). 
Effect of meal viscosity and nutrients on satiety, intragastric dilution, and emptying 
assessed by MRI. American Journal of Physiology-Gastrointestinal and Liver Physiology, 
280(6), G1227−G1233.

Mars, M., Hogenkamp, P., Gosses, A., Stafleu, A., & De Graaf, C. (2009). Effect of viscosity 
on learned satiation. Physiology & Behavior, 98(1−2), 60−66.

Mattes, M., & Vickers, Z. (2018). Better-liked foods can produce more satiety. Food Quality 
and Preference, 64, 94−102.

Mattes, R., & Popkin, B. (2008). Non-nutritive sweetener consumption in humans: Effects 
on appetite and food intake and their putative mechanisms. The American Journal of 
Clinical Nutrition, 89(1), 1−14.

McCrickerd, K., Lim, C., Leong, C., Chia, E., & Forde, C. (2017). Texture-based differences 
in eating rate reduce the impact of increased energy density and large portions on meal 
size in adults. The Journal of Nutrition, 147(6), 1208−1217.

Meyer-Gerspach, A., Wölnerhanssen, B., Beglinger, B., Nessenius, F., Napitupulu, M., … 
Beglinger, C. (2014). Gastric and intestinal satiation in obese and normal weight healthy 
people. Physiology & Behavior, 129, 265−271.

Møller, P. (2015). Satisfaction, satiation and food behaviour. Current Opinion in Food Science, 
3, 59−64.

Mosca, A., Torres, A., Slob, E., de Graaf, K., McEwan, J., & Stieger, M. (2019). Small food 
texture modifications can be used to change oral processing behaviour and to control ad 
libitum food intake. Appetite, 142, 104375.

Mozaffarian, D., Angell, S., Lang, T., & Rivera, J. (2018). Role of government policy in 
nutrition—barriers to and opportunities for healthier eating. BMJ, 361, k2426.

Nguyen, Q., Wahlgren, M., Almli, V., & Varela, P. (2017). Understanding the role of 
dynamic texture perception in consumers’ expectations of satiety and satiation. A case 
study on barley bread. Food Quality and Preference, 62, 218−226.

Nielsen, L., Kristensen, M., Klingenberg, L., Ritz, C., Belza, A., … Raben, A. (2018). Protein 
from meat or vegetable sources in meals matched for fibre content has similar effects on 
subjective appetite sensations and energy intake—A randomized acute cross-over meal 
test study. Nutrients, 10(1), 96.

Ortinau, L., Hoertel, H., Douglas, S., & Leidy, H. (2014). Effects of high-protein vs. high- 
fat snacks on appetite control, satiety, and eating initiation in healthy women. Nutrition 
Journal, 13, 97.

Overduin, J., Gibbs, J., Cummings, D., & Reeve, J. (2014). CCK-58 elicits both satiety and 
satiation in rats while CCK-8 elicits only satiation. Peptides, 54, 71−80.

Panahi, S., & Tremblay, A. (2016). The potential role of yogurt in weight management 
and prevention of Type 2 Diabetes. Journal of the American College of Nutrition, 35(8), 
717−731.

Peters, H., Bouwens, E., Schuring, E., Haddeman, E., Velikov, K., & Melnikov, S. (2013). 
The effect of submicron fat droplets in a drink on satiety, food intake, and cholecystokinin 
in healthy volunteers. European Journal of Nutrition, 53(3), 723−729.



APJIHT Vol. 11 No. 3 (2022) 
Special Issue: New Methods in the Study of Food Behaviour

Potential of Satiety and Satiation Enhancement through Food Matrix Modification:  
A New Approach in Appetite Control towards Weight Management in Asia

 89

Poppitt, S., Budgett, S., MacGibbon, A., Quek, S., Kindleysides, S., & Wiessing, K. (2017). 
Effects of lipid emulsion particle size on satiety and energy intake: A randomised cross-
over trial. European Journal of Clinical Nutrition, 72(3), 349−357.

Pozza, C., & Isidori, A. (2017). What’s behind the obesity epidemic. In A. Laghi, & M. 
Rengo (Eds), Imaging in bariatric surgery (pp. 1-8). Cham, Switzerland: Springer. 

Purwandari, U., Bimantara, M. A. & Hidayati, D. (2017). Functional properties of gluten-
free gathotan noodle: Lipid profile and satiety power. International Food Research Journal, 
24(2), 672−678.

Rebello, C., Johnson, W., Martin, C., Han, H., Chu, Y., … Greenway, F. (2015). Instant 
oatmeal increases satiety and reduces energy intake compared to a ready-to-eat oat-
based breakfast cereal: A randomized crossover trial. Journal of the American College of 
Nutrition, 35(1), 41−49.

Roe, L., Kling, S., & Rolls, B. (2016). What is eaten when all of the foods at a meal are served 
in large portions? Appetite, 99, 1−9.

Rogers, P., & Schutz, H. (1992). Influence of palatability on subsequent hunger and food 
intake: a retrospective replication. Appetite, 19(2), 155−156.

Rolls, B., Castellanos, V., Halford, J., Kilara, A., Panyam, D., …Thorwart, M. (1998). 
Volume of food consumed affects satiety in men. The American Journal of Clinical 
Nutrition, 67(6), 1170−1177.

Shevade, A., O’Callaghan, Y., O’Brien, N., O’Connor, T., & Guinee, T. (2018). The 
proportion of fermented milk in dehydrated fermented milk–parboiled wheat 
composites significantly affects their composition, pasting behaviour, and flow properties 
on reconstitution. Foods, 7(7), 113.

Simopoulos, A. (2016). An increase in the Omega-6/Omega-3 fatty acid ratio increases the 
risk for obesity. Nutrients, 8(3), 128.

Slavin, J., & Green, H. (2007). Dietary fibre and satiety. Nutrition Bulletin, 32(1), 32−42.
Slyper, A. (2018). A paradigm shift for the prevention and treatment of individual and global 

obesity. Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy, 11, 855−861.
Tahavorgar, A., Vafa, M., Shidfar, F., Gohari, M., & Heydari, I. (2015). Corrigendum to 

“Whey protein preloads are more beneficial than soy protein preloads in regulating 
appetite, calorie intake, anthropometry, and body composition of overweight and obese 
men” [Nutr Res 2014;34:856-861]. Nutrition Research, 35(11), 1028−1029.

Tarrega, A., Marcano, J., & Fiszman, S. (2016). Yogurt viscosity and fruit pieces affect 
satiating capacity expectations. Food Research International, 89(Part 1), 574−581.

The Economist Intelligence Unit. (2017). Tackling obesity in ASEAN. Prevalence, impact, and 
guidance on interventions. London, UK: The Economist Intelligence Unit. 

The Nielsen Company. (2016). What’s in our food and on our mind: Ingredient and dining-out 
trends around the world. New York, NY: The Nielsen Company. 

Tremblay, A., Doyon, C., & Sanchez, M. (2015). Impact of yogurt on appetite control, 
energy balance, and body composition. Nutrition Reviews, 73(suppl 1), 23−27.



APJIHT Vol. 11 No. 3 (2022) 
Special Issue: New Methods in the Study of Food Behaviour

90 Lau Chei-Wei, Yan See-Wan, Mohd Noor Ismail, Chong Li-Choo and Phuah Eng-Tong

Warrilow, A., Mellor, D., McKune, A., & Pumpa, K. (2018). Dietary fat, fibre, satiation, and 
satiety—A systematic review of acute studies. European Journal of Clinical Nutrition, 
73(3), 333−344. 

Westerterp-Plantenga, M., Luscombe-Marsh, N., Lejeune, M., Diepvens, K., Nieuwenhuizen, 
A., … Westerterp, K. (2006). Dietary protein, metabolism and body-weight regulation: 
Dose–response effects. International Journal of Obesity, 30(S3), S16−S23.

Wijlens, A. G. M., de Graaf, C., Erkner, A. & Mars, M. (2016). Effects of oral exposure 
duration and gastric energy content on appetite ratings and energy intake in lean men. 
Nutrients, 8(2), 64.

World Health Organization (WHO). (2021, June 9). Obesity and overweight. Retrieved from 
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight 

Yach, D. (2013). Food industry: friend or foe? Obesity Reviews, 15(1), 2−5.
Yalçin, T., Dedebayraktar, D., & Rakıcıoğlu, N. (2018). The effects of eating out of home on 

dietary intake. Clinical Nutrition, 37, S247.
Zaremba, S., Gow, I., Drummond, S., McCluskey, J., & Steinert, R. (2018). Effects of oat 

β-glucan consumption at breakfast on ad libitum eating, appetite, glycemia, insulinemia 
and GLP-1 concentrations in healthy subjects. Appetite, 128, 197−204.

Zhu, L., Huang, Y., Edirisinghe, I., Park, E., & Burton-Freeman, B. (2019). Using the 
avocado to test the satiety effects of a fat-fibre combination in place of carbohydrate 
energy in a breakfast meal in overweight and obese men and women: A randomized 
clinical trial. Nutrients, 11(5), 952.



APJIHT Vol. 11 No. 3 (2022) 
Special Issue: New Methods in the Study of Food Behaviour

APJIHT Vol. 11 No. 3 (2022)  
Special Issue: New Methods in the Study of Food Behaviour pp. 91–96

e-ISSN 2710–6519

Research Paper

Moving Forward with Augmented Reality Menu: Changes in Food 
Consumption Behaviour Patterns 

© The Author(s) 2022. This article is published with open access by Taylor’s Press.
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Introduction

In recent decades, there has been an increase in health problems among consumers 
due to poor eating habits and lack of physical activities (Chin & Mansori, 2019). 
Moreover, the rising death toll worldwide as a result of chronic diseases can be 
primarily attributed to changes in eating behaviour, lack of health awareness and 
rapid changes taking place in the food industry (World Health Organization, 2019). 
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Nevertheless, the rise of new digital industrial technology is poised to revolutionise 
the service delivery of the hospitality industry globally. Today’s consumers are very 
much keen on health benefits from their meal choices in restaurants due to the rise in 
diseases related to obesity, which is caused by changes in eating habits and sedentary 
modern lifestyles. We can also see eating out has significantly increased amongst the 
millennial and Gen Z consumer market segments. 

Numerous studies in the past have confirmed that the present generation of 
consumers are more conscious of their own health, which explains, their focus and 
growing interest in healthy eating and nutrition (Feiner, 1999; Baillot & Rosenblum, 
2001; Nam, DiSalvo, Do, and Mendenhall, 2010). Consequently, to fulfil these new 
consumer demands, the restaurant sector is undergoing a paradigm shift, focusing more 
towards the integration of more information and better services in order to attract these 
heath-conscious consumers to their establishments. The emergence of augmented reality 
(AR) and ambient intelligence has unravelled many new pathways for the restaurant 
sector and motivated several research efforts to integrate technological advancements 
within restaurant establishments. For instance, augmented dining tables, menus, facilities 
and service delivery processes are aimed at entertaining dining guests, socialisation during 
dinner, and dissemination of health information to consumers (Margetis et al., 2013).

Health Concerns with regard to Changes in  
Food Consumption Behaviour Patterns 

In recent decades, there is an increased concern for healthy eating habits among 
consumers, for both eating at home and outside (Din, Zahari, & Shariff, 2012). 
The state of public health is directly influenced by people’s food preferences and 
eating habits (Jin & Lee, 2016). The restaurant industry plays a significant role in 
today’s market to reduce the prevalence of obesity and diabetics by incorporating 
dietary information into the restaurant menu to create healthier food choices for its 
diners. In the restaurant business, the menu is the core product of food and beverage 
operations which captures the dominant position amongst competition (Ozdemir & 
Caliskan, 2014). In response to rising healthy food preferences among consumers, 
the traditional printed menu with individual food and beverage prices, product 
descriptions, portion size and visual presentations has been transformed into a digital 
menu in the form of iPad, kiosk, and mobile applications, complete with cooking 
videos and dietary information, with the help of rapidly evolving technology.

AR Technology in the Hospitality Industry

Hospitality service providers continue to transform and adapt in tandem with 
the ever-evolving technology to stay relevant and to thrive in this competitive 
industry. In Industrial Revolution 4.0, the integration of AR and beacons in hotels 
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and restaurants has become a new way to attract consumers (Kansakar, Munir, & 
Shabani, 2017). A dedicated AR headset or the customer’s own smartphone can be 
used to experience digitalised in-room services, interactive menu with information on 
healthy diet, digital review wall pages and immersive platforms to explore in-house 
points of interest (Perey, 2015). This kind of immersive services can be embedded 
into in-house loyalty application for long-term customer engagement (Hospital 
Technology, 2015). Many hoteliers have already incorporated AR and beacons in 
their establishments due to the shift in consumer behavioural pattern, specifically 
amongst millenials. It was expected that millennials will make up the largest market 
segment with high disposable income and spending power, estimated at around $4.1 
trillion annually, by 2020 (Hospital Technology, 2015). A recent study confirmed 
that the disposable income of Gen Z in 2020 touched close to $360 billion as they 
earned around $263 billion from full-time or part-time employment as well as  $40 
billion through viable side hustles  (Gen Z Planet LLC, 2021).

Augmented Reality Application in Restaurants

AR is a specific technology that allows the user to enjoy an immersive experience of 
the real world with the help of embedded virtual images, videos and information. 
The potential of AR within the restaurant context has been extensively explored with 
regard to perceived values of restaurants such as getting restaurant recommendations 
(Balduini et al, 2012; Chatzopoulos & Hui, 2016), engaging with games at the 
table (Ilhan & Çeltek, 2016; Shabani, Munir, & Hassan, 2019), chef storytelling 
at the table (Le Petit Chef, 2019) and exploration of local cultures while waiting to 
be served. The AR-based menu also helps customers to choose dishes based on the 
dietary information provided to have a healthy dining experience (Koui, 2017). 

Augmented Reality, Technology, Human-Food Interaction and User Experience

The common factors, apart from the sensory attributes that affect our perception 
towards food choices, are mainly the menu, nutrition labelling/information, brand 
loyalty and price, whereby there is need for more creative nutrition labelling to 
grab consumers’ attention (Dixon, Kimes, & Vermes, 2009). The table-based menu 
acts as great tool for providing various dietary information in a highly impressive 
graphical format to consumers (Yepes, 2015). The AR technology can also be used 
in the dining space to improve human-food interactions (Bruijnes, Huisman, & 
Heylen, 2016). For instance, the AR technology can help modify eating behaviours 
and also promote healthier eating patterns. Today, AR is widely acknowledged as a 
vital customer-engaging platform for any hotel marketing campaign as it collates 
important marketing data such as guest reviews and recommendations as well as 
communicates promotions or offers through bar or restaurant menus. Additionally, 
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hotels can create an immersive experience for their customers by allowing them to 
check turn-down service time, obtain pop-up information in the menu, or browse 
the map around the property using the AR technology.

Conclusion

The rising obesity prevalence has become a serious epidemic globally, especially 
for Malaysia which has the fastest growing rate in the ASEAN region, with 
approximately half of its population overweight or obese. Even though obesity is a 
social phenomenon, the hospitality industry plays an important role in choosing the 
right transformation path to help support customers adopt healthy dining with the 
help of the AR platform. The transformation of the traditional menu into an AR-
integrated menu can provide healthy information such as notes on allergy, nutritional 
information and other health-related information to pique the customer's interest 
to visit the particular restaurant for a new dining experience. The AR-integrated 
menu will change the way food and beverages are presented to draw the attention 
of customers, with sumptuous images, pop-ups of dietary information and cooking 
videos, in addition to creating a healthy dining experience. This innovative menu 
opens up opportunities for customers to explore and create a realistic/immersive 
dining space combined with healthy eating. 

The consumption of food and beverages is one of the common daily activities 
in human life, which is not easy to control. In striving towards a healthy society, 
it is important for all concerned parties to work together to inform and motivate 
diners towards healthy eating behaviour. This is particularly important in light of the 
rising cases of various non-communicable diseases associated with unhealthy eating. 
This development can also have a domino effect on the country’s economy as public 
healthcare costs rise and the society’s productivity level decreases. 

Internationally, various measures are being implemented to educate consumers on 
healthy eating such as controlling portion size, but the AR-integrated menu can have 
a greater impact as today’s diners are personally attached to their smartphones and are 
highly attracted to visuals. So, restaurateurs should take this opportunity to use the 
AR-integrated menu to provide accurate estimation of food portion size or nutritional 
information so that diners can make healthy eating choices. 

Future Research

A healthy lifestyle is important for everyone, so designing AR-integrated menus 
with health-related functions can help diners control their food intake and reduce 
their health risks. In this regard, future studies should focus on the effectiveness, 
applications, applicability and perceived satisfaction of the AR-integrated menu for 
diners. 
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Introduction

Advances in technology have meant that by using Virtual Reality (VR), people 
can now consume their favourite tastes, while at the same time, avoid unwanted 
side effects such as extra calorie intake and food allergens. VR is an innovative 
technique that is able to evolve one in other realities that exist outside of the self 
(Riva & Waterworth, 2003). The visual presentation of the virtual scenario has been 
proved to be more real and vivid compared to the one people create by using their 
imagination and memory (Gorini & Riva, 2008). As opposed to real-life settings, 
the virtual environment is safe and can be tailored to different user needs (Gorini, 
Griez, Petrova & Riva, 2010). It creates a sense of presence in users by allowing them 
to interact and manipulate the 3D environment, mimicking interaction with objects 
in the real word (Gorini et al., 2010). 

The VR technology has become a useful therapeutic tool in clinical psychology 
treatment. Past researchers demonstrated that VR is more effective than traditional 
treatment in improving eating disorders (Perpiñá et al., 1999; Riva, Bacchetta, 
Baruffi, Rinaldi, & Molinari, 1999; Riva, Bacchetta, Baruffi, & Molinari, 2002). An 
interesting preliminary study was conducted by Gorini et al. (2010), who compared 
the reactions of patients with an eating disorder and healthy subjects towards real 
food, food in photographs and virtual food. The findings reveal that virtual foods 
and real foods were equally effective in inducing emotional responses among patients 
with eating disorders, whereas photographs had little effect. However, there was no 
significant difference found within the control group, as food does not represent 
a stressful stimulus for healthy people. The researcher argued that the result is not 
surprising as the sense of presence created by VR immersion, as opposed to static 
pictures, is as effective as real exposure in eliciting humans’ emotional responses. The 
findings from the research suggest that the potential usage of VR is not limited to 
experiment, training and clinical contexts. 

With the ongoing technological advancements, there will come a time when 
VR is commercialised and used as part of our daily lives. However, as the technology 
is new to the market, perception, as well as the acceptability of consumers towards 
virtual food, remains unclear. Thus, the objective of this study is to explore consumers’ 
general perception of virtual food via online reviews. The netnographic approach 
was employed to understand the perception of the general audience. The comments 
collected relate to a video posted on three online social media platforms. This rich 
data was analysed thematically. A few positive and negative themes emerged from 
the analysis. Some positive ones are: eating healthily, avoiding food-borne diseases, 
and solving the limitation of access to food. Negative themes, which were fewer than 
positive ones, include waste of money on this kind of project, and preference for 
actual food as the taste is perceived to be better.
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Literature Review

The Meaning of Food 

The study of human response to food is a complicated yet evolving field (Cardello, 
1994). According to Counihan (1999), food is central to humans’ biological and 
social lives. Humans begin their food trajectory from a single food such as milk 
before expanding to incredible varieties of foods and preparations, attitudes, and 
food-related rituals as they grow older (Rozin, 1976). The motivation for variety-
seeking in foods can be justified using the Omnivore’s Dilemma Theory, as proposed 
by Michael Pollan (2006). 

Humans, as omnivores, can adjust to environmental shifts due to the flexibility 
that they have in food selection (Rozin, 1976; Fischler, 1988; Pollan, 2006). However, 
the disadvantage of being omnivorous is the constraint of the diet. People are required 
to seek variety in food for survival, as no single food can provide all nutrients. Since 
some of these foods may be poisonous, which may be physiologically harmful to the 
human body, a dilemma arises when omnivores need be diverse in food intake and 
yet, on the other hand, must be conservative in food selection to protect themselves 
against poisonous foods (Kittler, Sucher, & Nelms, 2012; Pollan, 2006). Hence, 
whenever omnivores encounter any new food, they will find themselves torn between 
two conflicting emotions: neophobia, the fear of consuming anything new that may 
lead to death; and neophilia, a risky but necessary openness to new taste (Pollan, 2006). 

The omnivore’s dilemma challenges the daily food selection of humans. 
According to Wansink and Sobal (2007), individuals make, on average, 220 food-
related decisions on “what, when, how much, where, and with whom” they eat. As 
such, the researchers concluded that eating is not a mindless behaviour (Wansink 
& Sobal, 2007). The types and quantity of food that one consumes is determined 
partly by personal norms (what he or she usually eats), but it can also be affected by 
other more complicated external factors, such as the eating environment and food 
environment (Wansink & Sobal, 2007). In the modern, developed world in which 
there is a surplus of food, and wide varieties of foods are easily accessible without 
requiring significant energy to secure them, the decision making in selecting food is 
overwhelmed by other, more complicated factors (Rozin, 2005). 

The function of food has extended beyond merely providing essential nutrients 
for humans to survive. Besides the nutritive value gained from food, food also serves 
as a vehicle for the expression of social relations and values; for example, food sharing 
with family and friends (Rozin, 2005; Kittler et al., 2012). Moreover, food is also 
a marker for identity and differences (Caplan, 1997). The way humans use food, 
including how the food is obtained, selected and distributed, and who prepares, 
serves and eats it, help them to identify both their oneness and their otherness from 
those who eat differently (Fischler, 1988; Kittler et al., 2012). In other words, the 
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food that we eat reflects our self-identity, and differences in eating habits indicate our 
differences with others. In short, the food that we eat is a reaffirmation of our self, as 
well as our cultural identity. 

Visual Cues and Consumer Perception

The traditional concept of culturally determined food preferences and consumption 
has changed in the 21st century, as decisions are now influenced by other, more 
complicated factors such as information, attitudes, perceptions, and other 
psychological factors (Senauer, 2001). According to Costell, Tárrega, and Bayarri 
(2010), the process by which an individual accepts or rejects food is multi-
dimensional. This process is dynamic and varies among different individuals within a 
group and even the same individual in different contexts and periods. In past studies, 
the factors that were found to be critical in influencing consumer perception include 
taste, odour, knowledge and information from labelling and images, past experience, 
price, prestige, nutritional content, health, belief, familiarity and brand loyalty 
(Krondl & Lau, 1978; Krondl, Lau, Yurkiw, & Coleman, 1982; Imram, 1999). 

Among these factors, visual cues, which include appearance, flavour and texture 
of the food product, have been known and well-proven to be the most significant 
factor in influencing consumer perception and acceptance of a food product (Cardelo, 
1994; Imram, 1999; Eartmans, Baeyens & Van den Bergh, 2001; van der Laan, de 
Ridder, Viergever, & Smeets, 2011). The visual system primarily guides the human’s 
food selection. As the common proverb goes, “We always eat with our eyes first.” 
As the first encounter humans have with food is always visual, a first impression is 
created that guides the person’s perception of the food, which leads to the subsequent 
willingness to accept or decision to reject the food (Imram, 1999). 

Kramer and Szczesniak (1973) illustrated the qualities of food in the form of a 
sensory circle. According to the researchers, the sensory circle can be categorised into 
three different areas based on the primary senses: eyes capture appearance, tongue 
and nose detect the flavour, and texture properties are sensed by muscle sensors. 
These three senses are usually perceived in isolation while, the perceptions are 
interrelated. Some properties may be detected by more than one sense. Meanwhile, 
the perception of a product formed by an individual could be a combination of 
signals that arise from different senses (Hutchings, 1977). The situation, time and 
individual’s involvement influence the importance of different product attributes 
(Hutchings, 1977). 

Appearance, which involves several primary sensory attributes such as visual 
structure, shape, colour, size, visual texture, and the perceived flavour, is critical in 
determining the food acceptability of a consumer (Imram, 1999). It can function as 
a “screening mechanism” before customers get a closer examination of the product. 
Of all these visual aspects, the colour of the food shows a strong association with 
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perception. In past studies, some researchers argued that colours have a significant 
influence on individuals’ flavour perception and taste (Spence, 2015; Spence, Levitan, 
Shankar, & Zampini, 2010). Consumer perception of an acceptable colour has been 
proven to be well correlated with the other attributes, including flavour, nutrition, 
and level of satisfaction (Christensen, 1983) as well as food acceptability (Johnson & 
Clydesdale, 1992). As in food choice, especially when consumers encounter any new 
food product, the first impression is typically created through the colour and other 
visual attributes of the food product. 

However, besides the visual cues, the influence of food habits, attitudes, beliefs 
and opinions on food choice and purchase are also critical in influencing humans’ 
acceptability of a food product (Costell et al., 2010). With ever-changing environment 
and technology, people are looking for other, more complicated attributes in food 
selection such as health (Kim, Lee, Gon Kim & Kim, 2013; Jang, Kim & Yang, 
2011), excellent service and pleasant dining atmosphere (Susskind & Chan, 2000), 
food safety (Kornelis, De Jonge, Frewer, & Dagevos, 2007) and others. In other 
words, eating behaviour is no longer meant only to satisfy physical hunger. 

Virtual Food

As technology advanced, people’s use of food also changed. Traditionally, while 
taste might have been the most prominent element in the decision-making process, 
the consumption of food was decided using practical determining factors such as 
availability, cost, and convenience. A combination of these factors led over time to 
the shaping of cultural norms, where the consumption of food was primarily dictated 
by the societies in which people lived. However, the modern-day attitude to food 
has shifted, with additional, more complex issues coming into play; for example, 
nowadays, people have easy access to vast amounts of information online and may 
be influenced by changing perceptions of food or hitherto unexplored psychological 
concerns (Senauer, 2001), or simply by easier access to a broader range of food. 
Increasing importance is now placed on aspects such as health (Kim et al., 2013), 
level of service and dining ambience (Susskind & Chan, 2000), and food safety 
standards (Kornelis et al., 2007).

A relatively new entrant into the culinary world is virtual reality (VR). VR is 
created using advanced technology, which invokes a sense within users that they 
are experiencing a world that exists outside of the self (Riva & Waterworth, 2003). 
Research has shown that VR is able to generate a more real, vivid sensation than one 
conjured up simply by using imagination alone (Gorini & Riva, 2008). Users feel 
a sense of presence within the world as it closely mirrors the way in which people 
interact with objects in real life. The VR environment is safe and can be personalised 
according to a user’s requirements (Gorini et al., 2010). As a result, within a virtual 
world, a user can enjoy experiences which, to all intents and purposes, seem real, but 
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without suffering the real world side effects or consequences. For instance, sampling 
food using VR allows users to enjoy the taste without worrying about excessive 
calorie intake or potentially harmful allergies.

In the present day, health is a leading concern when it comes to food choice. 
Being able to enjoy food without taking on excessive calories is a highly desirable 
situation for many people, and virtual food could help turn this into a reality. The 
appeal of food to human appetites comes from the taste stimuli: sweet, savoury, salty, 
bitter, and umami (Limbasiya, 2018). Additionally, environmental influences also 
play a part in the decision-making process. According to the Journal of Food Science, 
researchers at Cornell University found that even with real food, perceptions can 
be changed by altering surroundings. Wearing VR headsets, 50 people were given 
samples of blue cheese which, unbeknown to them, were identical. They were then 
placed in different virtual environments, and their reactions to the cheese in terms of 
pungency and saltiness were recorded. Pungency was rated much higher when users 
were in a virtual cow barn environment than when they were in a standard setting 
or on a pleasant park bench. Their response to saltiness, on the other hand, did not 
differ significantly according to the environment (Cornell University, 2018). The 
results demonstrate that the nature of the immersive virtual environment has an 
effect on respondents’ sensory responses to food. Therefore, people’s perceptions of 
what they are consuming can be manipulated using the VR technology.

While VR is known to simulate sounds and sights, simulating taste and smell 
is a more recent development. Taste, in particular, has been described as the last 
frontier of VR (Iwata et al., as cited in Limbasiya, 2018). Researchers from Japan and 
Singapore have been conducting experiments with the aim of convincing people that 
they are tasting non-existent food. The method behind this involves using electrical 
and thermal probes to manipulate neurones within the brain that are sensitive to 
temperature changes. They discovered that by rapidly changing the temperature of 
thermoelectric elements on a subject’s tongue, in either direction, they could induce 
a sweet taste. Differing speeds of heating or cooling could also be deployed to evoke 
spicy and minty flavours. By using electrical currents rather than heat, salty, sour 
and bitter tastes could be created. Electrodes were attached to the muscles in the jaw 
to simulate the feeling of chewing, to create a physical feeling of eating actual food 
(Daigneault, 2016). Another project that seeks to find ways in which people can 
experience virtual food is Project Nourished. This is an ongoing work that allows 
users to fully experience virtual dishes, using algae-based 3D printed cubes to deliver 
texture and taste that closely resemble real food. Using VR headsets, the 3D cube 
is transformed into a visual representation of the dish that the user believes they are 
eating. The smell is provided by an aromatic diffuser, and chewing is simulated by 
bone conduction technology. Using this technology, they have so far been able to 
create virtual versions of steak, sushi and pie (www.projectnourished.com).
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Methodology

This research aims to explore the general perception of virtual food through the analysis 
of online comments about the concept. This study employed interpretative content 
analysis using a netnographic approach and is driven by the social constructivism 
paradigm. The internet has become a key context for the social construction of many 
phenomena involving “discursive forms of presentation and interaction.” This useful 
information enables researchers to analyse the negotiation of meaning and identity 
(Markham & Stavrova, 2016). Kozinets (1998) developed the idea of netnography to 
analyse the online discussion of franchise fans. This method is widely used in many 
disciplines, although it began in marketing and customer research. However, a study 
done by Tavakoli and Wijesinghe (2019) shows a general gap in netnographic research 
in the discipline of tourism and hospitality. Particularly, the paucity of published 
netnography on the different levels of the web was highlighted by Tavakoli and Mura 
(2020). The data for this netnography was collected from web 2.0 platform (Facebook) 
while the technology of the subject lies under the web 4.0 category.    

Two reasons lie behind this choice. Firstly, virtual food is not conceptualised 
in the field of social sciences since it is a very new technological concept. Secondly, 
the study is based on the assumption that qualitative research designs are more 
appropriate than quantitative approaches to examine the complexity of the sociology 
of food consumption. Idea validation and market research through social media have 
become an effective strategy for many developers to get feedback from the audience 
before mass production (Batra & Keller, 2016). Therefore, the current study tries 
to analyse the general comments on a commercialised version of a video on virtual 
food, which provides some basic information about the future of the concept. This 
one-minute video promotes virtual food as a way to enjoy food without gaining 
calories. Project Nourished allows users to experience the taste, smell and feel of any 
dish. It starts with an algae-based 3D printed cube that provides texture and taste. 
A gyroscopic utensil tracks the morsel’s position in the virtual space, which allows 
the users of VR headsets to make the cube look like the dish that they are eating. An 
aromatic diffuser provides the appropriate smells, while bone conduction technology 
mimics the sensation of chewing. An LA-based start-up called Kikori developed this 
gastronomic VR experience. To date, they have made simulations for steak, sushi and 
pie, with more on the way.

The collected data was posted from May 2016 to July 2019. These comments 
were made after Kikori shared the idea in three different Facebook pages, named 
Futurism, Food Inc and 2045 Initiative. People from different parts of the world, of 
various ages and backgrounds, gave their feedback. This provided the researcher with 
an excellent opportunity to understand various points of view. The video has been 
viewed more than 560,000 times. Many people (more than 1,500) reacted by hitting 
the like, wow and love emojis. However, fewer people (almost 250) tended to provide 
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rich comments, which were then collected by the researchers. The researchers did not 
report the sociological profile of the people who commented on the video; they are not 
accessible in most cases, as many people tend to keep their profiles private; although if 
they were available, they could provide very in-depth insights. Therefore, this research 
applied passive observation netnography. Moreover, this paper aims to highlight a part 
of the existing reality created by the online community that uses Facebook. 

A total of 487 existing comments was collected by the researchers. After cleaning 
the data by removing comments that contained only emoticons, images and gifs 
or tagging other people in the comments, 250 textual comments were retained for 
analysis. The collected data was treated qualitatively, and the technique of interpretative 
thematic analysis was applied for the coding of the comments (Neuendorf, 2016). The 
main focus of this method is observing and coding the messages in order to form 
a conceptual theatrical frame. Content analysis has become very popular among 
researchers, especially after the birth of social media, as users voluntarily generate an 
abundance of valuable content. This method is traditionally defined as an objective, 
systematic, quantitative analysis of message characteristics (Neuendorf, 2016). Recently, 
many researchers have applied qualitative methods to analyse messages and comments 
on weblogs, Facebook and Twitter, as well as on specialised social media platforms such 
as TripAdvisor and Airbnb in the field of tourism and hospitality.

All the comments were gathered on one sheet, and the researchers used constant 
comparison by conducting a thematic analysis. The differences and similarities of 
the dataset were identified by applying the constant comparison method (Charmaz, 
2014; Glaser & Strauss, 1967). The categorisation comprised three general themes: 
positive, negative, and neutral. Each theme contained a few subcategories to elaborate 
on the concept. 

Findings

The findings of this study are categorised into three main themes. The first and most 
common reactions were positive and having an optimistic view of the future of the 
virtual food, such as eating without gaining calories. The second theme emerged 
based on negative thoughts; their main concern was resources spent on these kinds 
of technologies are wasteful. Finally, the third group was more neutral about virtual 
food consumption and they linked it to related philosophical dimensions. 

Positive Thoughts and Possible Future Implications

The majority of the comments were very positive and reflected a high level of 
acceptance of this technology. Moreover, it seems the video led viewers to think about 
the future of virtual reality more positively than before. They wrote their thoughts 
about virtual tourism and how they might travel to space, underwater, or to the past. 
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One viewer even considered VR to be an incredible platform for learning. 
Another believed that even within the next few years, parents will be facilitating 
children growing up in virtual reality, providing them with VR suits to experience all 
the facets of the virtual world. He believed that our food consumption and sleeping 
behaviour would change and that visiting family members using the hologram 
technology would no longer be a fantasy. He added the caveat “unfortunately”, 
suggesting that not all of these changes are positive. Some others took the idea even 
further, suggesting that the technology of virtual food could be incorporated for 
future residents of other planets. 

“I think that virtual reality could become something magnificent. Haven’t 
you ever wondered what it would be like to traverse space? Or the bottom 
of the ocean? Or what about going to temples that have since been lost to 
us? With the information and technology we have available to us now, just 
imagine what an incredible learning experience virtual reality could provide 
us.”  (Nicole Katherine)

“And this is today; July 2016; imagine 2020 or 2030. No need to do anything 
other than be born. Parents will put fully integrated VR suits on their kids, 
program it for a good 5 years at a time, put on their own VR suits and go to 
the Maldives or be a movie star or whatever....algae-based nutrition, exercise 
in VR, optimal sleep, meeting family holographically etc....not a fantasy 
anymore....unfortunately....”  (Tom Einar Jensen)

“Great for other planet habitation?”  (Steve Druhe)

Moreover, the idea of virtual food was not seen as abnormal; it was the dream 
of many. This shows that many people were already thinking about it, and they 
were waiting for it to become a reality. In this case, technology acceptance and new 
food acceptance would not be an issue anymore, and people would be excited to 
experience it. 

“Exactly what I was thinking aha.”  (Alejandro Velez)

“It happened. I have told you about this a long time ago :P Sabrina Coudry” 
 (Stevanus Kristianto Nugroho)

“Jonathan Skivo your dreams have now all come true.”  (Bill Smith)

“Vlasak Chris Walters didn’t we talk about this last weekend?”  (Jan Felix)
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It is more than simple acceptance of the technology; many were looking forward 
to using the equipment to experience their dreams in actual life. Moreover, the video 
made them think about the positive implications of virtual food, such as saving 
resources and health concerns. 

Solving the Hunger Issue

There were positive thoughts about saving and managing resources efficiently by 
using this technology. There was also a suggestion of using virtual food to overcome 
the issue of hunger. 

“…now we can send virtual food to third world countries!” (Michiel Heckemann)

This comment sounds very colonial, although the user may have made it with 
good intentions. The question is, whether the budget required for this kind of project  
is higher than that which would be needed to provide real food to solve the hunger 
problem? 

Health Concerns

Eating healthy food and healthy eating have become hot topics in food studies. 
Massive amounts of money are being spent to control obesity and to promote different 
healthy diets. This can be attributed to the general public being concerned about 
eating healthily and weight control, which is also obvious from the comments. Some 
viewers believed virtual foods could be a solution for avoiding alcohol poisoning, 
drunkenness, allergenic foods and chemical foods. It could also be used to change 
the taste of pills and help people with stomach problems. Some others believed that 
virtual food technology should focus on non-healthy foods rather than sushi and 
steak, which, in the opinion of the commenter, are already considered healthy foods.  

“Imagine if you could drink virtual wine. There would be no spills or 
hangover”  (Amy Robinson)

“Or drunkenness”  (Susan Etheridge)

“The protein pills of the future - and they taste like the chocolate pudding of 
the past.”  (Alison Sammes)

“Consume your favorite foods--literally without the chemicals!” (Henry Esteban)

“What if you’re allergic to a certain type of food and love the taste or smell of 
it?”  (Adam Bouktila) 
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 “For people with stomach disorders, this would be amazing. So many people 
(including kids) are tube fed, for different reasons, and can’t eat. This would 
be so nice!”  (Toni Kay Pettit)

“Amy Robinson I absolutely need this when they make chocolate ice cream 
and donuts - sushi and steak pffft seriously that’s already healthy foods what a 
waste of resources”  (Mel Anderson)

The most highlighted issue was that of weight control. Commenters perceived 
virtual food as an option to decrease the level of obesity and extra weight, mainly 
from a female perspective. 

“I would be skinny if I ate virtual food instead of real food ”  (Hye Young)

“I just want to eat a whole plate of nachos without any of the calories. ” 
 (Jenna Nand)

“Diets of the future Zehra Ulgen”  (Gina Ulgen)

“Love this idea!! This would satiate me on cheat day!!”  (Zehra Ulgen)

“Great for junk food craves!!”  (Joyce Schuler)

“I think you’re all [referring to the people who are against the idea] stupid 
because you’re missing the great implications of this. People with morbid 
obesity can now reduce how much they eat by simulating food. The less calories 
they’re absorbing means they’ll rapidly drop weight. This means they can soon 
start exercising and not have to have a limb cut off just to live. I swear the 
comments in here are fucking pathetic.”                         (Daniel Epfaust)

Future of Virtual Food

Some of the comments highlighted the implications of virtual food for immersive 
experiences such as virtual toys and games. 

“How about cue further advancement in virtual reality allowing a more 
immersive experience. Cue people being able to use it for health, only actually 
in taking what the body requires.”  (Corey Lindgren)

“We need this for your VR toy- James Riemers”  (Christine Campbell)
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“Looking forward to it, it will be another step close to virtual reality games” 
 (Ou Ye)

Virtual food was perceived to be the missing puzzle piece of virtual tourism. 
Previous studies on virtual tourism highlighted that many respondents were 
commenting on the unrealistic or inauthentic food experiences in virtual destinations 
(Tavakoli & Mura, 2015; Mura, Tavakoli & Sharif, 2017). 

Negative Thoughts

A few people who commented on the video were not overly positive about this 
technology, as some perceived it as possibly controlling the society. Moreover, there 
was an argument between a few of them about the waste of resources. Some believed 
that investing in this kind of project would not be beneficial, and the amount of 
money used in these projects could be used for more critical issues, while others 
believed virtual foods could be a solution for the hunger issue.  

 
“I’m rarely cynical of new technology but can we invest in providing *real* 
food for the world, plz thnx”  (Matt Saunders)

“This is a huge and total waste of financial resources...those resources could be 
allocated to projects that actually matter.”  (Erin Nelson)
 
“But now we can send virtual food to third world countries!”  
 (Michiel Heckemann)

“Michiel Heckemann you are too funny. I just can’t imagine the faces of all 
of the CFO’s for cutting edge tech that will solve critical issues trying to get 
funded and hearing that the grant they applied for went to some virtual food 
venture.”                              (Erin Nelson)

“How is this kind of research bad? If you assume that any knowledge gained 
here only can be applied in this field you are very wrong. One example would 
be the radar, tech from it is now in your home warming food for you. Radar 
was invented for war; now it keep thousands of airplanes safe in the skies.”         
 (Kim Wahlman)

“Kim Wahlman I am not saying its bad, but there are more time sensitive and 
critical issues that need solutions and funding now, fake virtual food is not 
critical lol.”  (Erin Nelson)
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“Ridiculous! They can do this but not cure cancer? Or even the common cold? 
Go on a stinking diet! Use some self control!” (Deborah Anderson)

“Sounds like the poster about those starving kids, saying ’thank you for your 
prayers, they were very tasty and filling’.”   (Irmeli Elandriel)

Negative Health Concerns

Not everyone agreed on the positive aspects of virtual food; some believed it may 
cause disorders such as anorexia. 

“I can see this innovation actually causing disorders XD”  (William H. Fleming)

“Way to promote anorexia, ya jerks. This is ridiculous.”  (Ari B Hopkins)

Taste

Taste is the main concern for many people in terms of trying new foods. However, 
only one person complained about virtual fudge. 

“This virtual fudge tastes like crap. Mmm. Mmm. Not half as good as cyber-
fudge.”  (Nate Gutierrez) 

Technology Acceptance

There has always been some resistance to the acceptance of both new foods and new 
technologies. In this case, some people could accept the technology but insisted 
that they prefer actual food. However, some others totally disagreed with the idea of 
virtual food, and believed it as a waste of time and energy. 

“Nice! But real food is always better!”  (Al Samiu Ahmed)

“These people were so preoccupied with this ’thing’ they didn’t even stop to 
think if they should invent this.”  (Muhammad Abdullah)

“Yes......you Can take a good thing Too Far....”  (Joel Baxter)

“More pointless science”  (Marshall Tenbears)

“Waste of time.”  (Lee Bromz)
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“Seriously what is the purpose of this?! ”  (Viola Halas)

“Eating fake food, how is that fun?”  (Obleo Beck)

Neutral and Philosophical Aspects

Many viewers associated the concept of virtual food with the idea of mixing realities, 
primarily referring to the movie, The Matrix. This could refer to the two main 
philosophical aspects of food consumption: firstly, the existence of multiple realities, 
and secondly, the sociology of food. Virtual food opens a window to new realities 
and adds more meaning to the existing perception of food. Moreover, this new type 
of food, as it comes hand in hand with technology, may receive wider acceptance 
than other suggestions for saving resources, such as consuming insects.

   
“Matrix within the matrix”  (Faux Real)

"’Why does everything taste like Chicken?’ - The Matrix.”  (Lee B Langer)

“Reminds me of The Matrix”  (Ellen Leung)

“It’s going to be used to keep us all in cages.”  (Nic Tanghe)

Discussion

The ubiquitous presence of digital screens in the modern life has seen enormous 
growth in our exposure to pictures of food. The constant presence of virtual food in 
people’s lives could be driving an unhealthy level of physiological hunger caused by 
the neural, physiological and behavioural responses to the pictures of food (Spence, 
Okajima, Cheok, Petit, & Michel, 2016). This could be one factor in the growing 
problem of obesity and food-related illnesses. The consequences of this are manifold. 
They include expanding populations with poor health, the cost of public healthcare 
to treat contingent problems, and the environmental costs of rising demand in food 
production. If carefully managed, visual representations of healthy food used sparingly 
might help to stem the tide of obesity-related problems. VR also has a part to play 
in the presentation of healthy packaging and layout in supermarkets. In essence, this 
means using VR to improve the way products are designed, produced and positioned 
to stand out to health-conscious consumers (Slater & Sanchez-Vives, 2016). Helping 
people to change their food-related behaviours and steering them towards healthier 
choices could also help the fight against environmental challenges such as excessive 
meat consumption and overuse of natural resources (Spence et al., 2016). 



APJIHT Vol. 11 No. 3 (2022) 
Special Issue: New Methods in the Study of Food Behaviour

A Netnographic Study on the Perceptions of Consuming Virtual Food  111

A notable practical use of VR in relation to food is in the field of clinical 
psychology, where virtual food has been incorporated into the treatment of eating 
disorders. According to the findings of numerous researchers, VR has proven to be 
a more effective treatment for eating disorders than traditional methods (Perpiñá 
et.al., 1999; Riva et al., 1999; Riva et al., 2002). Gorini et al. (2010) studied the 
different reactions to virtual food, static pictures of food and real food among two 
groups: one consisting of people with eating disorders, and another made up of 
healthy subjects. They found that people with eating disorders responded equally to 
both real and virtual food, while those without eating disorders were not significantly 
affected by either. As an explanation, the researchers suggested that VR creates a 
sense of presence, which mirrors real life in evoking emotional responses, while static 
pictures do not have the same impact. In addition, Ferrer-Garcia et al. (2015, as 
cited in Allman-Farinelli et al., 2019) conducted a similar study concentrating only 
on healthy subjects. Using VR, they constructed four settings, including restaurants 
and kitchens, to look at the way in which a sample of female students reacted to 
high-calorie and low-calorie food environments. Again, there was a high correlation 
between the virtual and real-world scenarios, and cravings were shown to be stronger 
for high-calorie food in both cases, regardless of factors such as body mass index 
(Ferrier-Garcia et al., 2015, cited in Allman-Farinelli et al., 2019).

There are numerous potential benefits that VR could bring to eating disorder 
treatment. For example, it could help to reduce food cravings by simulating the 
experience of consuming food without actually taking on the calories. It could also 
help people to regulate their emotions when responding to food stimuli. Exposure 
to virtual food stimuli has been found to increase anxiety and alter people’s moods 
in a similar way to actual life situations. By managing these reactions using virtual 
simulations of healthy body shapes, negative emotional responses can be reduced, and 
this, in turn, can lead to improved body image (Freeman et al., 2017). The benefits 
are not limited to eating disorders linked with obesity; in other research related to 
the subject, patients with anorexia nervosa were given healthy body mass indexes 
using VR. As a result, their tendency to overestimate their body size was temporarily 
reduced (Keizer et al., 2016, as cited in Freeman et al., 2017). A growing area of 
research is the use of virtual food in experimental settings. This involves presenting 
visual images of food to get an idea of how people arrive at their preferences. 
The purpose of such experiments is to aid food providers in improving the ways 
they visually present food. Using the data generated by the studies, providers can 
design their virtual food displays in ways which are proven to appeal to consumers. 
Eventually, the results of such studies could be used as a basis for public health 
policy. Making healthy food more visually attractive could help to encourage people 
towards a healthier diet (Spence et al., 2016). 
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Conclusion

Many studies have been conducted on virtual food (Gorini et al., 2010; Narumi, 
Nishizaka, Kajinami, Tanikawa & Hirose, 2011a, 2011b, 2012; Ranasinghe, Nakatsu, 
Nii & Gopalakrishnakone, 2012); most of which focusing on the technological aspect. 
There is a paucity of empirical studies that explore people’s perception of consuming 
virtual food. Furthermore, the findings of this study contribute to the body of 
knowledge, as they cast light on the perception of the future of virtual food. The other 
contribution of this paper lies in the methodological approach, as the content of the 
data set was qualitatively analysed. Netnography has been comparatively neglected 
in tourism and hospitality studies (Tavakoli & Wijesinghe, 2019). Finally, this study 
contributes to the symbolic understanding of the meaning of food. 

One of the most highlighted themes that emerged from the data set is that 
conserving the future of virtual food would be hugely beneficial, not only in the 
tourism and leisure industry but also in daily life. Many people were positive about 
the future of virtual food, as they believe it could be a solution for new planet 
habitats, or it may change our food habits in the future. The other significant 
favourable implication of virtual food is in how it could help to deal with health 
concerns. This is associated to solving hunger, obesity issues, and other stomach 
disorders. Moreover, the economic aspect of this technology was considered in a 
positive light, as people would not need to spend huge amounts of money on food 
products. Another aspect is the implication of virtual food in virtual environments. 
However, there were a few negative thoughts as well, as some believed that investing 
in this kind of project is a waste of resources, and the amount of money invested 
could be used for more practical projects. Despite the positive perspective of virtual 
food, there are some negative perspectives on health issues; some believed that virtual 
food could contribute to disorders such as anorexia.    

Finally, further research is needed to provide an in-depth understanding of the 
social construction of the meaning of virtual food and consumer behaviours. This 
research could contribute to the body of knowledge by providing more details about 
market segmentation and idea validation in this field. 
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ASEAN TOURISM RESEARCH ASSOCIATION (ATRA)
ATRA or Asean Tourism Research Organization  aims  to  support  the ASEAN  integration 
policies through tourism research and innovation, enhance collaboration on tourism for the 
academia and researchers within and outside ASEAN by establishing a network of tourism 
research clusters in Institutions of Higher learning from the region.

Mission and Vision
•  Establishing  a  network  of 

Tourism research clusters in 
ASEAN Universities.

•  Developing  links  between 
ASAEAN researchers in tourism 
with common projects.

•  Providing a recognized multi-site 
resource and expertise related to 
ASEAN Tourism.

•  Contributing to the development 
of the Tourism Human capacity 
for ASEAN Countries.

•  Supporting  the  ASEAN 
integration policies.

Scope of Activities
In pursuance of the aims and objectives defined above the Association shall:
•  Carry out research related to tourism in ASEAN.
•  Organize seminars, forums, symposiums, exhibitions, workshops and conferences, carry 

out studies, research and raise issues in accordance with the objectives of the Association.
•  Integrate,  publish  and  disseminate  materials,  such  as  books,  research  reports  and 

periodicals relevant to the tourism industry in ASEAN and other activities pertaining to 
the promotion of the objectives stated above.

•  Maintain a database of tourism research expertise with a focus on ASEAN.
•  Assist members  of  the  association  to  find  the  right  expertise  and  clusters  for  research 

collaborations in compliance with the objectives of the association.
•  Accept  and  raise  grants,  endowments  and  financial  support  from  available  legitimate 

sources in support of its programmes and activities.
•  Collaborate with other recognized associations or bodies within or outside ASEAN, which 

subscribe to the associations objectives.

Objectives
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