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ARTICLE INFO ABSTRACT
Keywords: Studying consumer behaviour towards food and nutrition labelling (F&NL) is increasingly
ADO framework becoming important across the world. Bibliometric analysis is a way to identify influential
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research, track trends, and understand methodologies in any field. In this paper, we used bib-
liometric analysis and a review of theories too to critically evaluate theories and concepts used in
studying consumer behaviour towards F&NL. Using the Scopus database, we obtained 1017 ar-
ticles, which were further filtered to perform various analyses like Co-occurrence and co-
authorship network analysis. We found limited East and Southeast Asia-based research. Per-
sonal beliefs, attitudes, and past experiences were identified as influencers of consumer behaviour
regarding food labelling. Trending topics were food waste, purchase intention, and sustainability
labels.

1. Introduction
1.1. Food and nutrition labelling (F&NL) research and its importance

Food labels [1] provide information on food packaging that helps consumers make informed choices about the food they eat. It is a
legal requirement in many countries and typically includes a list of ingredients and nutritional information [2,3] such as the calorie
content [4,5], fat [6,7], protein [5,8], and carbohydrate levels [9], and any specific health claims [10,11] related to the food. The
purpose of F&NL is to ensure that consumers have access to accurate and helpful information about the food they buy, which can help
them make healthier choices [12] and manage their diets more effectively. In addition to promoting consumer health and well-being,
F&NL supports the food industry by providing transparency and building customer trust [13]. While reformulating food products,
including fortification with essential nutrients such as omega acids and proper food labelling [14], food manufacturers can enhance the
nutritional value of their products. Thus, they provide consumers with accurate information about the composition and health benefits
of what they consume.

Few review papers [7,9] have been published on F&NL research in the past 20 years. Earlier studies on F&NL have yet to cover the
entire range of this subject matter. Additionally, there needs to be more research exploring the underlying conceptual and intellectual
framework of this emerging field. To address these gaps, we utilized quantitative [15] and qualitative methods [16] to comprehen-
sively review existing literature and establish a guide for future research. This is the first systematic literature [17]review and
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bibliometric analysis [18] that provides a holistic overview of F&NL. Our study covers the latest advancements and is intended to assist
practitioners, policymakers, educators, and researchers.

1.2. Consumer behaviour towards food and nutrition labelling

Consumer behaviour [19] towards F&NL has recently gained significant attention. The food industry is constantly evolving, as are
consumers’ demands and preferences [20]. With an increasing emphasis on health and wellness, consumers are now more aware of the
nutritional value of their food [21]. As a result, F&NL have become important tools for consumers to make knowledgeable decisions
about their food selections [22]. F&NL provides information about the ingredients, nutritional value, and allergens in a product,
among other things. However, not all consumers are receptive to such labelling. Various factors such as age [23], gender [24], ed-
ucation [9], income [25], and cultural background [26] can influence how consumers interpret and use F&NL. Therefore, it is essential
to understand consumer behaviour related to F&NL.

1.3. Possible contributions to theory and practice

The present review aims to uncover various aspects of consumer behaviour concerning food and nutrition labelling research. It will
delve into consumers’ attitudes, perceptions, and decision-making processes when interpreting and utilizing food labels. The bib-
liometric review [27] will explore how different types of nutrition information, such as nutrient content, health claims, and
front-of-pack labels, influence consumers’ food choices. Additionally, it will analyse the impact of labelling formats, design elements,
and label clarity on consumer understanding and engagement. The review will also investigate any changes in consumer behaviour
over time in response to evolving food labelling regulations and marketing strategies. Ultimately, the review seeks to provide valuable
insights into consumer responses to food and nutrition labelling, helping to inform policymakers, businesses, and researchers about
effective strategies for promoting healthier food choices and enhancing consumer well-being.

1.4. Bibliometric analysis in F&NL research

Bibliometric analysis [28,29] is valuable for studying research trends, patterns, and relationships in the F&NL field. It involves
analyzing bibliographic data to identify key research areas, famous authors, and influential publications. In recent years, bibliometric
analysis has gained popularity as a tool for mapping the research landscape in various disciplines [30-32]. This study aims to conduct a
bibliometric analysis of research related to consumer behaviour toward F&NL. Analyzing and mapping [33] the patterns of published
literature, including articles, journals, and citations, this study aims to gain insights into the trends, growth, and impact of research in
this domain. Through this comprehensive analysis, researchers and practitioners can identify key themes, prominent authors, influ-
ential publications, and gaps in the existing literature, enabling them to make informed decisions, drive future research directions, and
develop strategies that better understand and cater to consumers’ preferences and behaviours in the context of F&NL products and
services.

This research incorporated a qualitative bibliometric analysis [34], which represents a recent advancement in the field. While
traditional bibliometric analysis focuses primarily on quantitative measures, such as citation counts and publication trends, our study
delved deeper into the qualitative aspects of the bibliographic data. This allowed us to gain a more nuanced understanding of the
content, context, and impact of the publications within our research domain. By embracing these latest developments in bibliometrics,
our study contributes to the ongoing evolution of the field. The utilization of the ADO framework and qualitative bibliometric analysis
enriches our research methodology and enhances the comprehensiveness of our findings. The study aims to answer the following
research questions to determine the scope of the research on this topic:

RQ1. What are the publication trends, influential authors, journals, affiliated countries, institutions, and articles in consumer
behaviour towards food and nutrition labelling? What are the prominent keywords used in this context?

RQ2. What are the significant research studies and themes that have had an impact on this field?

RQ3. How has the intellectual framework of research in F&NL developed over time, and what are the current trends in research
within this field?

This article is structured as follows: In section 2, we provide a detailed account of the review methodology used in this study.
Section 3 presents a performance analysis of F&NL research productivity and its impact (RQ1), exploring publication trends and
citation patterns to gauge the scholarly influence of the field. Moving on to section 4, we delve into the major themes that have shaped
the F&NL field (RQ2), identified through a thematic analysis of scholarly works. We shift focus to reveal the emerging topics in F&NL
(RQ3), shedding light on recent trends and areas of growing interest within the domain. Section 5 presents content analysis along with
conceptual framework, outlining key theoretical constructs and concepts (ADO framework). Section 6 provides major theories used in
F&NL research. Finally, section 7 represents the discussions and conclusions of the research paper. This section includes several
subsections, such as research and policy implications. Additionally, the section suggests limitations of the current study. It provides
suggestions for future research avenues that could further contribute to understanding consumer behaviour towards food and nutrition
labelling.
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2. Materials and methods
2.1. Data search and identification

The most significant bibliography sources are Scopus and Google Scholar [35,36]. When conducting this review, we relied on the
Scopus database. Scopus [37] is more comprehensive than other databases regarding publication quantity and journal coverage in
social sciences. We used the search phrases “food label,” “nutritional label,” “food and nutrition label,” “front of pack label,” “back of
pack label,” “traffic light label,” “nutrition facts panel label,” and “warning label” to find the information we needed. We used the
search terms only in English [38] academic journals that fell under the social sciences area and obtained 3450 articles.

2.2. Data extraction and cleaning

Elsevier’s Scopus database includes a wide range of journals, which include science, technology, social studies, humanities, and
more. The articles with key phrases on Tobacco, Cigarette, and Alcohol papers are removed, as these words are unrelated to food
products. We removed documents on medicine, Biochemistry, Genetics, and molecular biology, chemical science (1394) because they
used words like “pharmacology” or “molecular” that were not relevant to consumer studies. The researcher looked at each title, ab-
stract, and keyword and removed the papers which did not fulfil the criteria (chemical, pure science, tobacco, drug).

3. Performance analysis
3.1. Year-wise publication and citations trends

Table 1 shows that 1017 review articles were obtained from the Scopus database, all focused on food and nutrition labelling (F &
NL) research. Fig. 1 displays the publication trend of these 1017 articles over the years. The data depicted in Fig. 1 indicates a
consistent and notable increase in the number of papers published on F&NL, and the year 2021 recorded the highest number of
publications. An interesting observation is that out of the 1017 articles, 380 were published in the last five years, specifically between
2016 and 2020. This highlights the growing interest and significance of the subject in recent times. Fig. 2 illustrates the trends in F&NL
research publications and citations from 1996 to 2021 (RQ1). Throughout this time, the journal’s publication rate has risen steadily,
albeit with some fluctuations and cycles. Notably, there were periods of increased publication from 1991 to 1998, a decline from 1999
to 2004, and a subsequent increase from 2014 to 2022. Based on the publication’s performance over the first five months of 2023, it is
anticipated that this year will continue its upward trend. The observed cycles and surges in the publication trend can be attributed to
the proactive nature of F&NL researchers. Despite the declines, each succeeding low point in publication rate has been greater than the
preceding one. This pattern validates the overall growth of F&NL publications.

Articles published have increased year by year due to F&NL awareness. Looking at the number of citations received for those papers
published in specific years, for example, papers published in 2014 received the highest number of citations. However, the recently
published papers might receive fewer citations because of the short period. To represent the research trend visually, we categorized the
author’s keywords into eight periods. 2013-2015 (food safety plays a significant role), 2015-2017 (5 keywords), 2017-2019 (5
Keywords), 2019-2021 (3 keywords).

Fig. 3 shows that the current (2022) trending topics are food waste, purchase intention, packaging, and sustainability.

Food waste, purchase intention, packaging, and sustainability are critical and trending topics in F&NL research. Regarding food
waste, Wong et al. [39] suggest that labelling can significantly reduce food waste by providing consumers with information about food
shelf life, storage requirements, and proper handling. This information can help consumers make informed decisions about purchasing
and consuming food, reducing the likelihood of food waste in terms of purchase intention [39-43]. Alsini et al. [44] suggest that food
labelling can impact consumers’ purchase decisions, particularly regarding health and sustainability-related claims. Consumers are
increasingly seeking healthier and more sustainable food options, and food labelling can provide them with the necessary information
to make informed decisions. Packaging is also a crucial topic in F&NL research.

3.2. Top journals

We analyzed journals that published the top 100 most-cited publications on F&NLs. The findings indicated that articles are

Table 1
Year-wise academic writings.
Used in Title Source 1972-2000 2001-2005 2006-2010 2011-2015 2016-2020 2021 to Total
June academic
2023 writings
Usage of “food label”, " food and Scopus 28 70 104 224 380 211 1017
nutrition label”, or “front/back of data base

pack label “and “consumer” terms
in academic writings.
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Fig. 1. The flow of data search, extraction, and cleaning.
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Trend Topics
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Fig. 3. Top trending topics covered from 2007 to 2022.
Table 2
Top journals - 100 most cited publications.
Source TP TC CPP Cite score SNIP Scopus quartile
British Food Journal 422 6933 16 3.50 0.857 Q1
Food Policy 136 5865 43 7.70 2.401 Q1
Journal of Cleaner Production 137 4508 33 13.10 2.475 Q1
Journal of Consumer Affairs 34 1401 41 2.70 1.202 Q1
International Journal of Consumer Studies 110 2605 24 4.20 1.356 Q1
Journal of Public Policy and Marketing 85 4080 48 4.90 1.162 Q1
Journal of Marketing Research 13 934 72 9.60 3.039 Q1
Applied Economic Perspectives and Policy 6 271 45 4.8 1.904 Q1
Journal of Consumer Policy 36 1462 41 2.50 1.364 Q2
Health Promotion International 6 471 79 3.50 1.201 Q1
Journal of Food Products Marketing 43 348 8 3.50 0.813 Q2
Agribusiness 14 204 15 2.90 1.066 Q1
European Journal of Marketing 28 644 23 4.70 1.72 Q1
Journal of Consumer Marketing 7 133 19 2.80 1.07 Q1
Journal of Business Ethics 7 285 41 9.00 2.534 Q1
Journal of International Food and Agribusiness Marketing 22 205 9 2.70 0.984 Q2

Notes: TP = Total publications: TC = Total citations; CPP=Citations per publication; SNIP=Source normalized impact per paper; SJR=Scimago
Journal Ranking; Figures for 2022 provided by SCOPUS.

dispersed over a diverse range of journals. Each among the top 100 most-cited publications was published in at least 36 journals. On the
other hand, only 16 of those journals have published two or more papers (see Table 2). All but one is a top-ranked journal (Q1-Sci-
magoJR). This research demonstrates highly referenced publications in high-impact journals. In our analysis, we utilized the source
normalized impact per publication (SNIP) as a metric to determine the average number of citations per paper in a specific journal as a
percentage of the journal’s citation potential in each field, as proposed by Ref. [45]. Our findings indicate that all the top 16 journals in
this study have a SNIP larger than one, with the lowest being 0.813.

3.3. Top contributing authors

Table 3 highlights various prolific authors and their respective affiliations, along with citation statistics. Nayga Jr. R.M., with 33
articles, is affiliated with Texas A&M University in the USA and has received 1496 citations. Hercberg S., associated with Sorbonne
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Table 3
Top authors with affiliation detail.
S. Authors # of Institution Affiliation Country Citations
no articles Type
1 Nayga jr. 1. 33 Texas A&M University Education USA 1496
m.
2 Hercberg s. 31 Sorbonne Paris Nord University, Epidemiology and Statistics Research Centre Research France 750
-University of Paris (CRESS), Bobigny. Institute
3 Julia c. 30 Department of Public Health, Hopitaux Universitaires Paris Seine-Saint-Denis Government France 661
(AP-HP),
4 Ares g. 26 1A Centro de Investigacion ' Basica ' en Psicologia, Facultad de Psicologia, Education Uruguay 580

Universidad de la Reptiblica, Tristan ' Narvaja, CP 11200 Montevideo.
Sensometrics & Consumer Science, Instituto Polo Tecnol’ logic de Pando,
Facultad de Quimica, Universidad de la Republica, By Pass de Rutas 8 y 101 s/n,
CP 91000, Pando, Canelones.

5 Hammond 25 School of Public Health and Health Systems, Faculty of Applied Health Sciences,  Education Canada 842
d. University of Waterloo,
Waterloo, ON N2L 3G1.
6 Roberto c.a. 24 The Rudd Center for Food Policy and Obesity, Yale University, Education USA 930
7 Pettigrew s. 23 The George Institute for Global Health, Newtown NSW, Sydney. Medical Australia 509
Institute
8 Verbeke w. 21 Ghent University, Ghent. Education Belgium 1688
9 Taillie Ls. 19 Department of Nutrition, University of North Carolina at Chapel Hill, 135 Dauer ~ Education USA 374
Dr, Chapel Hill
10 Kelly b. 17 School of Health and Society, University of Wollongong, Wollongong, New Education Australia 866

South Wales.

Paris Nord University, Inserm, Inrae, Cnam, and other institutions in France, has authored 31 articles with 750 citations. Julia C., with
30 articles, is linked to the Department of Public Health at Hopitaux Universitaires Paris Seine-Saint-Denis in France, garnering 661
citations. Ares G., having 26 articles, is affiliated with institutions in Uruguay and has received 580 citations. Hammond D.,
contributing 25 articles, is associated with the School of Public Health and Health Systems at the University of Waterloo in Canada,
accumulating 842 citations. Roberto C.A., with 24 articles, is connected to The Rudd Center for Food Policy and Obesity at Yale
University in the USA, garnering 930 citations. Pettigrew S., having authored 23 articles, is affiliated with The George Institute for
Global Health in Australia and has received 509 citations. Verbeke W., with 21 articles, is associated with Ghent University in Belgium
and has received 1688 citations. Taillie L.S., contributing 19 articles, is linked to the Department of Nutrition at the University of North
Carolina at Chapel Hill in the USA, with 374 citations. Finally, Kelly B. has 17 articles, is affiliated with the School of Health and
Society at the University of Wollongong in Australia, and has received 866 citations.

3.4. Top universities

Table 4 presents the highest number of citations received for F&NL (Food and Nutrition Labelling) research from several top
universities worldwide. The University of North Carolina at Chapel Hill’s Population Centre in the United States has received the
maximum number of citations on F&NL research. Following closely are Purdue University’s Department of Agricultural Economics in
the USA, Harvard T.H. Chan School of Public Health’s Department of Nutrition in the USA, and the National Institute for Health
Innovation at the University of Auckland in New Zealand. The top seven universities have garnered over 19% of the total citations in
the field. Among these seven universities, three are from the USA, one from New Zealand, one from Slovenia, and one each from
Australia and Canada.

3.5. Top countries with international collaboration and relationship

Fig. 5 Countries that had a minimum of two publications were analyzed. US-based researchers have published almost as much as
the remaining countries (30.52%), double that of its competitor, the United Kingdom. Furthermore, the top three countries (the United

Table 4
Top research institutions based on F&NL research.
S.no Name No of documents No of citations Average citation
1 University of North Carolina at Chapel Hill, Population Centre, USA. 10 321 32.10
2 Purdue University, Department of Agricultural Economics, USA. 6 191 31.83
3 Harvard t.h. Chan School of Public Health, Department of Nutrition, USA. 10 197 19.70
4 National Institute for Health Innovation, University of Auckland, New Zealand. 6 182 30.33
5 Nutrition Institute, Slovenia. 8 109 13.63
6 Curtin University, School of Psychology, Australia. 7 335 47.86
7 University of Waterloo, School of Public health and Health systems, Canada. 8 144 18.00
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States, the United Kingdom, and Italy) jointly generated 50.08% of the publications. The findings reflect Asia’s minimal contributions
to labelling research. India, Norway, and Greece contributed less than 3%, whereas Australia, Germany, Spain, France, and Canada
each contributed 4.30% to the total publications. This, it appears, demonstrates the necessity for non-Western viewpoints on F&NLs.

Over 100 articles have received citations exceeding 1000 times, as depicted in Fig. 4. To enhance clarity, only countries that have
contributed a minimum of five articles are displayed in the graph.

4. Science mapping

Science mapping [46] explores the relationships between different research constituents [47]. Lim et al. [47] examine these
constituents’ intellectual interactions and structural connections. Various techniques are employed for science mapping [31],
including citation analysis, co-citation analysis, bibliographic coupling, co-word analysis, and co-authorship analysis. Combined with
network analysis, these techniques are crucial in presenting the research field’s bibliometric structure and intellectual structure (Baker,
Pandey, Kumar, & Haldar, 2020; Tunger & Eulerich, 2018).

4.1. Co-citation analysis based on authors

A co-citation analysis was conducted using the 1017 review articles under examination to gain deeper insights into the data. The
analysis revealed six distinct clusters of authors frequently cited together, as depicted in Fig. 6. Notably, the findings from both Fig. 6
and Table 5 validate each other, identifying a common group of major contributors to the field of F&NL research.

4.2. Co-citation analysis based on journals

Fig. 7 and Table 6 show the distribution of co-citations. The themes were categorized into six clusters based on their thematic
relevance. Cluster 1 focuses on food and agriculture, Cluster 2 on nutrition, Cluster 3 on health behaviour, Cluster 4 on business and
food composition, and Cluster 5 on environmental aspects. The data revealed that the journal “Appetite” and “Research Policy”
received the highest number of co-citations, as indicated in Table 6. Following carefully were the “Journal of Cleaner Production,”
“Food Policy,” and “British Food Journal. “The most prominent cluster in terms of cited sources was Cluster 1&3, which covered
various food and nutrition research topics. These findings were further supported by the keyword analysis in Fig. 6, suggesting a
consistent trend in the field.
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Fig. 4. Publications by country (100 most cited publications).
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(Gaubigea,)

Fig. 5. Collaboration network — countries. Note: Minimum number of articles by country was set at one, and phrases with ambiguous identifiers of
countries were omitted from the research.

g{. VOSviewer

Fig. 6. Co-citation analysis based on authors.

4.3. Keyword analysis

Visualizing bibliometric networks has garnered significant attention in bibliometric studies [48]. The researcher used VOS viewer
to analyse the co-occurrence of author keywords, and the results are displayed in Fig. 8.

As aresult, this criterion was satisfied by 81 of the 3801 terms tested. Replacing the same terms spelt differently with words from a
thesaurus file was necessary. This study did not include the keyword article since it was deemed unnecessary. As shown in Fig. 8, the
first and subsequent clusters appear near each other within the visualization network and are relatively distant from different sets. This
suggests a strong correlation between the keywords within this cluster and the rest, indicating a focus on consumer behaviour related
to food and nutrition labelling (F&NL) in this research study. The keyword analysis revealed six clusters of words, each represented by
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Table 5

Top 10 authors based on the number of co-citations.
S.no Author name No.of documents No. of citations Avg. citation per Item
1 Grunert K.G 7 1254 179.14
2 Julia C. 3 886 295.33
3 Hercberg S. 3 856 285.33
4 Verbeke W 5 832 166.40
5 Ares G. 4 800 200.00
6 Nayga R.M 3 787 262.33
7 Burton S. 4 750 187.50
8 Wills J.M 3 667 222.33
9 Roberto C.A 1 647 647.00
10 Hammond D. 4 615 153.75

fvosviewer N

Fig. 7. Most cited journals. Note: Minimum limit of 100 citations per article was utilized to understand the network structure better. Only 46 of the
50 networks are included in the database.

Table 6

Top 10 journals based on high citations.
S.no Journal name No.of documents Total citations
1 Appetite 160 6853
2 Food policy 62 3827
3 Nutrients 207 3112
4 Public health nutrition 109 2896
5 Food quality and preference 66 2545
6 Journal of the American dietetic association 53 1547
7 British food journal 71 1457
8 Journal of nutrition education and behaviour 37 1171
9 International journal of behavioural nutrition and physical activity 31 1135
10 American journal of preventive medicine 22 1109

a unique colour, as illustrated in Fig. 8. These clusters indicate groups of words that frequently occur together.
Major clusters are.

e Clusterl-Attitude, purchase intention, trust and regulations.
o Cluster 2- Retailing, organic foods, Consumer behaviour,
o Cluster 3-Sustainability, food policy, food consumption.
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Fig. 8. The most frequently used terms are linked in a co-occurrence network. Note: A minimum frequency of ten times for the keyword analysis
was taken.

o Cluster 4-Nutrition labelling and consumer research.
e Cluster 5-Public health, consumer choice, health, eye tracking.
e Cluster 6- Food waste, carbon food print and life cycle assessment.

The results of the keyword analysis reveal six distinct clusters of related articles. The first cluster predominantly revolves around
the theory of planned behaviour constructs. In contrast, the second cluster focuses on retailing and organic food. The third cluster is
centred on sustainable food consumption, while the fourth cluster delves into various aspects of consumer research. Moving on, the
fifth cluster is primarily concerned with public health and eye tracking matters. Lastly, the sixth cluster pertains to the critical subjects
of food waste and lifecycle assessment. These clusters help categorize and highlight the main themes explored within the articles.

The findings from the keyword analysis have provided valuable insights into the main themes and topics discussed within the
articles. The identified clusters offer a comprehensive view of the diverse areas of research and interest in the field. In this discussion
section, we will explore and interpret the implications of these clusters in the context of existing literature and potential future research
directions.

4.3.1. Cluster 1. Theory of planned behavior constructs

The presence of a distinct cluster centred around the theory of planned behavior constructs indicates a significant focus on un-
derstanding human behavior and decision-making processes. The theory of planned behavior has been widely employed in various
disciplines, including psychology, marketing, and public health, to explore the determinants of individual behavior. Scholars may have
used this theoretical framework to investigate how attitudes, subjective norms, and perceived behavioural control influence intentions
and actions related to specific domains, such as sustainable food consumption or food waste reduction.

4.3.2. Cluster 2. Retailing and organic food

The second cluster’s concentration on retailing and organic food highlights the growing interest in sustainable and organic food
products within the retail industry. Consumers’ increasing awareness of environmental and health concerns has driven the demand for
organic products. Researchers within this cluster may have explored consumer preferences, purchasing behaviors, and the marketing
strategies that influence the adoption and promotion of organic food items in retail settings.

4.3.3. Cluster 3. Sustainable food consumption

The third cluster’s primary focus on sustainable food consumption aligns with the global push for more eco-friendly and ethical
food choices. As sustainability concerns rise, consumers are increasingly interested in the environmental impact of their food choices.
Researchers within this cluster may have investigated the factors that drive sustainable food consumption, such as eco-labeling,
packaging, and supply chain practices, aiming to promote more environmentally friendly food habits.

4.3.4. Cluster 4. Consumer research

The fourth cluster’s concentration on consumer research suggests a broader scope of studies examining various consumer-related
topics. This cluster could encompass research on consumer behavior, preferences, attitudes, and decision-making processes across

10
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different domains beyond the ones explicitly covered in the other clusters. Studies in this cluster may contribute to a comprehensive
understanding of consumers’ needs and behaviors, influencing food-related policies and marketing strategies.

4.3.5. Cluster 5. Public health and eye tracking

The fifth cluster’s focus on public health and eye tracking indicates an interest in studying the relationship between visual attention
and health-related behaviors. Eye tracking research can provide valuable insights into how individuals process health-related infor-
mation and make decisions about their food choices. Understanding these processes can inform the design of effective public health
campaigns and interventions to promote healthier eating habits.

4.3.6. Cluster 6: food waste and lifecycle assessment

The final cluster’s emphasis on food waste and lifecycle assessment underscores the growing concern over food waste’s environ-
mental impact and sustainability. Research within this cluster may have explored methods to reduce food waste, assess the envi-
ronmental footprint of food production and consumption, and propose strategies for more sustainable food systems.

4.4. Three plot mapping (journal, author, keyword)

The width of the diagram (see Fig. 9) represents journals, authors, and author keyword frequency. At a time, we can analyse three
areas that primarily used authors’ keywords, which author used them the most, and which journal had a high impact. The diagram
depicts that the Journal of Food Public Policy and Marketing has the highest frequency of publications, which is why it appears as the
largest node in the diagram. The British Food Journal and Food Policy Journals have a relatively high frequency of publications and are
depicted as second higher nodes. The term “consumer behaviour” is commonly used by researchers such as Verbeke and Nyga Jr,
among others. Three-plot mapping is helpful for quickly identifying the journals that publish more papers on food and nutrition
research.

4.5. Analysis of clusters and multiple correspondences for high-frequency keywords

The researchers employed Multiple Correspondence Analysis (MCA) to analyse the keywords. Fig. 10 illustrates the structural
model of the keywords as presented. The positioning of keywords concerning the center signifies the level of attention they have
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received, with those closer to the center attracting significant interest.

Cluster 1, indicated in red and consisting of nine keywords, encompasses papers around organic food, consumer behaviour, quality,
consumers, and diet. The primary theme within this cluster is consumer preferences. Cluster 2, depicted in blue, comprises 31 key-
words primarily associated with publications related to willingness to pay, discrete choice experiment, conjoint analysis, nutrition
label/labelling, attitude, packaging, food labelling, marketing, food choice, and country of origin. The major theme observed in this
cluster is decision-making regarding food and nutrition labelling (F&NL).

5. Content analysis

The conceptual framework depicted in Fig. 11 summarizes an in-depth content analysis [49]. The analysis provides a compre-
hensive overview of the themes and topics covered in the research. The illustrated model provides a conceptual framework of the
factors that lead to F&NL and its impact on consumer behaviour and decision-making. In the context of these antecedents, de-
mographic variables such as age [50], gender [51], income [52], and socio-economic factors [53] have a significant influence on
individuals’ use of F&NL. The conceptual framework also represents the logical relationships between three constructs of F&NL [54].
have found that the attitude & knowledge about nutrition labels and consumer behaviour are interconnected, and this relationship
exists not only within the research field of F&NL (63).

Aryee et al. [55] found that individuals with good knowledge of nutrition labels are more likely to comprehend better fundamental
and advanced concepts related to nutrition labelling. Edenbrandt and Nordstrom [56] have suggested that consumer behaviour is
another factor that influences F&NL, and individuals who exhibit desirable consumer behaviour are more likely to participate in the
food market actively. Based on the Theory of Planned Behaviour (TPB) [57], the attitude towards nutrition labels mediates between
nutrition knowledge and consumer behaviour. This finding has been supported by the research conducted by Ref. [58]. Social
cognitive theory [59] explains that nutrition self-efficacy refers to an individual’s belief in their capacity to regulate their
nutrition-related behaviour. The idea that nutrition self-efficacy is essential for translating the use of F&NL into consumer
decision-making [60] behaviour has been supported by prior research [61]. The ability to confidently understand nutrition labels and
apply the acquired knowledge are the driving forces facilitating converting nutrition label knowledge into actual behaviour. In other
words, these factors can be likened to the wagons that carry the knowledge to its destination of translating into behaviour. Tian et al.
[22] argued that nutrition education is a prerequisite for fully absorbing the findings of food and nutrition label (F&NL) research and
for individuals to effectively utilize nutrition label knowledge in their healthy choice behaviour [62]. Therefore, only a nutritionally
educated individual can fully capitalize on the potential benefits that nutrition label knowledge offer [62].

6. Theories used in F&NL research

Researchers have developed several theories to understand why consumers make certain choices to provide frameworks for their
decision-making processes [63]. These theories include the “Theory of Planned Behaviour (TPB)" [64-66], “Social cognitive theory”
(SCT) [67-70], Health belief model (HBM) [52,71-73], “Information motivation behavioural skills model (IMB)" [74], Diffusion of
innovation theory (DIT) and Social Learning Theory (SLT) [55,75,76] are the most used theories in the context of F&NL research. These
theories provide insights into how attitudes, beliefs, social norms, and personal experiences influence consumer behaviour. Using these
theories, researchers can identify the factors that drive consumer behaviour and develop more effective marketing strategies and
interventions targeting these factors. Ultimately, understanding consumer behaviour can help businesses and organizations make
better decisions and improve their products and services to meet better the needs and preferences of their customers [77].

7. Discussions & conclusions

This research employed a bibliometric methodology to analyse the scientific literature on food and nutrition labelling (F&NL) from
a consumer behaviour perspective. Publication trends indicate a growing interest in food waste, purchase intention, packaging, and
sustainability. International collaboration in F&NL research showed significant contributions from the United States, the United
Kingdom, and Italy, while certain countries had minimal involvement (Zimbabwe, Slovakia). To address minimal involvement
countries like Zimbabwe, Slovakia, Iraq, and Latvia in research collaboration on food and nutrition labelling, it’s crucial to identify
shared interests and benefits, set clear objectives aligned with each country’s priorities, foster open communication with relevant
stakeholders, and offer capacity-building initiatives to enhance research capabilities. Emphasize mutual benefit, seek external funding,
establish a collaborative network, and ensure legal and ethical considerations are met. Recognize and give visibility to contributions
from all nations, maintain a long-term commitment to sustain the partnership, and work towards creating valuable outcomes for all
involved parties. The analysis of top journals, namely Appetite, Nutrients, and the British Food Journal, revealed a wide distribution of
highly cited publications with 6853, 3112, and 1457 citations, respectively. These high citation counts were attributed to 160, 207,
and 71 documents published in these journals. This finding emphasizes the importance of aiming for high-impact journals to maximize
the visibility and influence of research publications.

The study revealed a significant increase in publications over twenty years, from 70 in 2001 to 380 in 2022. This expansion signifies
a surge in research activity, leading to greater knowledge dissemination, scientific impact, and collaboration among researchers and
institutions. The rise in publications attracts global recognition and additional funding and fosters a competitive academic landscape.
However, it also raises concerns about maintaining research quality and ensuring the credibility of findings in the face of increased
volume. The findings indicate a dynamic and active research environment within the field, with both positive outcomes and challenges
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to address.

The analysis of keywords revealed “food labelling” as the most significant keyword, comprising 9% of the total keywords analyzed,
indicating a strong focus and interest in this topic. Other important keywords following “food labelling” include " “sustainability,”
“consumer behaviour,” “willingness to pay,” “nutrition label,” and “purchase intention.” These interconnected themes suggest a
multidimensional exploration of food labelling impact on consumer choices, sustainability, and nutrition awareness. The emphasis on
consumer behaviour and willingness to pay underscores the importance of understanding consumers’ preferences and decision-making
processes in designing effective labelling strategies. The presence of “sustainability” implies a growing interest in the environmental
and ethical aspects of food labelling. Overall, this research outcome reflects the relevance of food labelling in policymaking, industry
practices, and promoting informed consumer choices and sustainability efforts.

Among the less utilized keywords are “food adulteration,” “trans fat,” “ethical consumption,” “infant nutrition,” and “mislabeling.”
However, these keywords present valuable opportunities for further research through empirical investigation. Conducting studies on
these topics can yield important results that benefit academics and policymakers. By exploring issues related to food adulteration, trans
fat, ethical consumption, infant nutrition, and mislabeling, researchers can contribute to a deeper understanding of these areas and
offer insights that can inform policy decisions and practices.

The analysis of the six clusters offers a comprehensive overview of various themes and research interests within the field of interest.
Identifying these clusters, researchers and policymakers gain better understanding of the prevailing topics and gaps in current
research. The insights obtained from this study can serve as a foundation for future investigations, enabling scholars to address
pressing issues related to sustainable food consumption, waste reduction, consumer behavior, and public health. Moreover, the
findings may have practical implications for policymakers, retailers, and marketers seeking to promote sustainable and health-
conscious food choices among consumers. Further research in these areas will contribute to the broader goal of building a more
sustainable and healthier food system for the future.

Identifying prominent authors in the field of F&NL research, including Grunert, Julia, Nayaga, Herberg, and Ares, has significant
implications. Their prominence suggests recognized expertise and influential contributions to the field, shaping research directions
and highlighting key areas of interest. Collaborating with these established researchers can enhance the quality and impact of F&NL
studies and foster knowledge exchange (after personally reaching out to all five authors, the researcher received a response from
Grunert regarding food labelling research). Their frequently cited work can serve as foundational research, guiding future studies and
influencing policy decisions and industry practices related to food labelling. Additionally, their presence may indicate existing research
collaboration networks, promoting interdisciplinary research and international cooperation. Analyzing their work can offer insights
into emerging research trends, aiding researchers and policymakers in prioritizing areas of study for advancing Food and Nutrition
Labelling research.

The ADO framework utilized in this bibliometric analysis of F&NL research provided valuable insights into decision-making
processes and their outcomes. By examining antecedents, decisions, and outcomes, trends and patterns in F&NL research were
identified, shedding light on factors influencing food labelling decisions and their subsequent impact. Policymakers can leverage these
findings for evidence-based policymaking, designing targeted regulations that promote transparent and informative food labelling
practices. Additionally, the framework facilitates stakeholder engagement, allowing collaboration among industry, consumer advo-
cacy groups, and researchers to align interests and achieve positive outcomes. As a tool for impact assessment, the ADO framework
enables policymakers to evaluate existing policies and interventions, making data-driven adjustments for more effective food labelling
practices. Overall, the ADO framework is a valuable approach for understanding decision-making in F&NL research and holds sig-
nificant potential for shaping policy implications that improve food labelling standards and promote healthier dietary behaviours.

Among the commonly utilized theories in F&NL research are the Theory of Planned Behaviour [22], Social Cognitive Theory [59],
Health Belief Model [78], and Information Motivation Behavioural Skills Model [79]. Integrating these theories in future studies could
increase recognition and impact within the academic community. Several studies focused on the effects of food labelling on consumer
choices, the readability and comprehensibility of nutrition information, and the influence of demographic factors on label use.
Moreover, the results highlight the interdisciplinary nature of research in this area, with contributions from various fields such as
marketing, public health, and nutrition. Despite the growing body of research, several gaps still need to be addressed. For instance,
future research could explore how different types of food labelling, such as front-of-package labelling, influence consumer behaviour.
Moreover, given the widespread use of digital platforms for food purchases, future research could explore how digital food labelling
(QR codes, barcodes, or RFID tags, which can be scanned using a smartphone or other device to access information about the food
product) could be used to promote healthy food choices. Additionally, there is a need to examine how food labelling could be used to
address health disparities among different demographic groups.

”» .

2

Several countries have their own mandatory vs voluntary labelling policy schemes. For example, the United States and Euro-
pean Union follow a mandatory Nutrition Facts Panel labelling policy. Seven major nutrients, i.e., fat content, calorie, protein,
carbohydrates, sugars, salt, and saturated fat, must be part of the label (Regulation No.1169/2011; FDA,2016).In 2016, Chilean
food labelling law [80] covering advertising too was implemented. Therefore, packaged food sales declined, resulting in a small
but significant decline in purchasing high-calorie food, sodium, high fat, and sugars. Chilean warning label [81] law reduced the
availability of unhealthy foods in schools and discouraged unhealthy snacks and beverages [82].+ Thus, influencing consumer
behaviour through law is possible. Food labelling information is essential to know how label [83] works as a policy. It is
intended to change consumer behaviour [19].
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7.1. Theoretical, research & policy implications

The keyword analysis clusters hold both theoretical and practical implications. The focus on theory of planned behavior constructs
(Cluster 1) deepens our understanding of decision-making processes, while consumer research (Cluster 4) enriches insights into
consumer behavior. Practical applications emerge from the emphasis on retailing and organic food (Cluster 2), guiding marketers in
meeting the demand for organic products. Additionally, the sustainable food consumption cluster (Cluster 3) offers valuable insights
for policymakers to promote eco-friendly food choices and reduce food waste (Cluster 6) throughout the supply chain. Finally, the
research on public health and eye tracking (Cluster 5) informs the design of health campaigns to influence behavior positively.
Together, these implications bridge theoretical advancements with actionable strategies in various sectors related to food consumption
and behavior. Analyzing the top authors, top countries, and top cited papers in Food and Nutrition (F&NL) research related to con-
sumer behavior holds significant implications. It enables the recognition of influential scholars and their contributions, leading to role
models for aspiring researchers. Understanding the global research landscape highlights prominent countries in the field, encouraging
collaboration and knowledge exchange. Examining highly cited papers reveals key research themes and trends, driving theoretical
advancements in consumer behavior, particularly in F&NL contexts. This knowledge informs evidence-based policy-making and food
marketing strategies to promote healthier and sustainable food choices. Additionally, it addresses global nutrition challenges, such as
obesity and food insecurity, by developing targeted interventions. The analysis fosters collaboration and networking opportunities,
facilitating interdisciplinary approaches to tackle complex F&NL issues. Ultimately, these implications contribute to improved public
health, sustainable practices, and informed consumer decisions on a global scale.

The study addresses the research gap in consumer behaviour within the F&NL field by utilizing bibliometric and network analysis
to map its intellectual structure. By identifying the prominent theories employed in F&NL research, including the Theory of Planned
Behaviour, Social Cognitive Theory, and Health Belief Model, the study contributes significantly to understanding consumer behaviour
in this domain. Furthermore, the findings create new avenues for future research, encouraging the integration of multiple theories to
explore more comprehensive frameworks and innovative approaches. This interdisciplinary perspective can potentially uncover
previously unexplored factors influencing consumer behaviour towards F&NL, leading to more effective strategies for consumer
protection, purchase decisions, and adherence to health policy regulations. Ultimately, the study’s theoretical implications facilitate
progress in the field, advancing academic research and practical applications in consumer behaviour within F&NL.In summary, the
findings of this bibliometric analysis have important implications for policymakers, marketers, and researchers interested in promoting
healthy food choices among consumers. By understanding the factors influencing consumer behaviour towards F&NL, stakeholders
can develop effective strategies to promote healthier food choices and improve public health outcomes.

7.2. Limitations & directions for future research

In this study, we relied on a single database (Scopus) for our literature search. The results may be slightly dissimilar if a different
database or a collection of databases is used to obtain meaningful data. Packaging performs a crucial function in sales by encouraging
customers to be nutrient aware during product purchases. In the future, researchers can conduct a comparative study to explore and
compare different types of labelling to evaluate various factors, such as using color, typography, and imagery in packaging and
labelling designs. Through this comparative analysis, researchers may identify the best packaging and nutrition labelling practices that
can be applied to various industries to enhance consumer comprehension and promote informed decision-making. The label format (e.
g., health star label, multiple traffic light label, Nutri score) has been the center of public health attention. However, regulatory au-
thorities must also consider the legal framework (voluntary/mandatory), the foods covered, food scoring, and labels highlighting and
promoting transparency throughout the policymaking process. Future studies can optimize life cycle assessments for labelling certi-
fication (raw material extraction, manufacturing & processing, waste disposal), improve labelling visualization for more effective
communication, and standardize ecological labels (environmental choice, green seal, etc.) to promote sustainable consumption.
Further exploration is needed to understand the impact of emerging technologies, such as blockchain and smart packaging, on F&NL
and consumer behaviour. Investigating the effectiveness of these technologies in enhancing transparency, trust, and information
accessibility for consumers can provide valuable insights for policymakers and industry stakeholders. Next, there is a need to examine
the influence of cultural factors on consumers’ interpretation and response to F&NL. Exploring how cultural backgrounds shape in-
dividuals’ understanding and decision-making processes regarding food labelling can help design more targeted and effective labelling
strategies that cater to diverse consumer populations. Moreover, given the growing concern over sustainable food consumption, future
research should delve into the role of F&NL in promoting sustainable food choices and reducing food waste.

Examining how online reviews, social media influencers, and e-commerce platforms interact with labelling information and in-
fluence consumer choices can provide valuable insights for adapting and optimizing labelling strategies for the digital era. Addressing
these future research directions can contribute to a more comprehensive understanding of the dynamics between F&NL, consumer
behaviour, and societal challenges, enabling the development of more impactful and consumer-centric food labelling strategies.

The analysis of keyword clusters in F&NL research pertaining to consumer behavior reveals several key insights. Firstly, the
identified clusters underscore the diverse and multidisciplinary nature of F&NL research, illustrating the intricate web of factors
influencing food choices—from psychological elements to sustainability and health considerations. Secondly, notable themes such as
the constructs of the theory of planned behavior, sustainable food consumption, and food waste reduction come to the fore, high-
lighting the growing significance of addressing sustainability and health-related behaviors in the context of food consumption. Lastly,
the global impact of highly cited research emphasizes the universal relevance of F&NL research on consumer behavior, underscoring
the need for studies that account for cultural nuances and regional variations in food consumption trends. The analysis of clusters and
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research themes suggests several future research directions. These include fostering interdisciplinary approaches that incorporate
psychology, marketing, public health, and sustainability studies to comprehensively grasp food and nutrition-related consumer
behavior across social, cultural, and environmental dimensions. Longitudinal studies can illuminate evolving attitudes and behaviors
over time, while investigating cultural and regional disparities can inform targeted interventions.

Author contribution statement

All authors listed have significantly contributed to the development and the writing of this article.
Data availability statement

The data that has been used is confidential.
Additional information

Supplementary content related to this article has been published online at [URL].
Declaration of competing interest

The authors declare that they have no known competing financial interests or personal relationships that could have appeared to
influence the work reported in this paper.

References

[1] S.H. Yang, A.A. Suhandoko, D. Chen, Impact of nutritional information on consumers’ willingness to pay for meat products in traditional wet markets of taiwan,
Foods 9 (8) (2020).
[2] M. Hoteit, N. Yazbeck, A. Al-Jawaldeh, C. Obeid, H.A. Fattah, M. Ghader, et al., Assessment of the knowledge, attitudes and practices of Lebanese shoppers
towards food labelling: the first steps in the Nutri-score roadmap, F1000Research. 11 (2022).

[3] S. Araya, A. Elberg, C. Noton, D. Schwartz, Identifying food labelling effects on consumer behaviour, SSRN Electron. J. (2018), 1170029.

[4] M.J. Christoph, R. An, Effect of nutrition labels on dietary quality among college students: a systematic review and meta-analysis, Nutr. Rev. 76 (3) (2018)

187-203.

C. Fernan, J.P. Schuldt, J. Niederdeppe, Health halo effects from product titles and nutrient content claims in the context of "protein" bars, Health Commun. 33

(12) (2018) 1425-1433.

[6] H. Onyeaka, O. Nwaiwu, K. Obileke, T. Miri, Z.T. Al-Sharify, Global nutritional challenges of reformulated food: a review, Food Sci Nutr. 2023 (2022) 1-17.

[7]1 G. Ares, A.L. Velazquez, L. Vidal, M.R. Curutchet, P. Varela, The role of food packaging on children’s diet: insights for the design of comprehensive regulations to

encourage healthier eating habits in childhood and beyond, Food Qual. Prefer. 95 (July 2021) (2022).

M. Shah, B. Bouza, B. Adams-Huet, M. Jaffery, P. Esposito, L. Dart, Effect of calorie or exercise labels on menus on calories and macronutrients ordered and

calories from specific foods in Hispanic participants: a randomized study, J. Invest. Med. 64 (8) (2016) 1261-1268.

[9] A.Rondoni, S. Grasso, Consumers behaviour towards carbon footprint labels on food: a review of the literature and discussion of industry implications, J. Clean.

Prod. 301 (2021), 127031.

[10] G. Kollannoor-Samuel, F.M. Shebl, N.L. Hawley, R. Pérez-Escamilla, Nutrition facts panel use is associated with higher diet quality and lower glycated
hemoglobin concentrations in US adults with undiagnosed prediabetesl, Am. J. Clin. Nutr. 104 (6) (2016) 1639-1646.

[11] J. Barreiro-Hurlé, A. Gracia, T. De-Magistris, Does nutrition information on food products lead to healthier food choices? Food Pol. 35 (3) (2010) 221-229.

[12] L.M. Butcher, M.M. Ryan, T.A. O’Sullivan, J. Lo, A. Devine, Food-insecure household’s self-reported perceptions of food labels, product attributes and
consumption behaviours, Nutrients 11 (4) (2019).

[13] J. Wang, J. Tao, M. Chu, Behind the label: Chinese consumers’ trust in food certification and the effect of perceived quality on purchase intention, Food Control
108 (August 2019) (2020).

[14] R.B. Acton, A.C. Jones, S.I. Kirkpatrick, C.A. Roberto, D. Hammond, Taxes and front-of-package labels improve the healthiness of beverage and snack purchases:
a randomized experimental marketplace, Int. J. Behav. Nutr. Phys. Activ. 16 (1) (2019) 46.

[15] C.L. Newman, E. Howlett, S. Burton, Effects of objective and evaluative front-of-package cues on food evaluation and choice: the moderating influence of
comparative and noncomparative processing contexts, J. Consum. Res. 42 (5) (2016) 749-766.

[16] P. Love, A. Booth, C. Margerison, C. Nowson, C. Grimes, Food and nutrition education opportunities within Australian primary schools, Health Promot. Int. 35
(6) (2020) 1291-1301.

[17] S. Billore, T. Anisimova, Panic buying research: a systematic literature review and future research agenda, Int. J. Consum. Stud. 45 (4) (2021) 777-804.

[18] R. Kwasi Bannor, K.K. Arthur, D. Oppong, H. Oppong-Kyeremeh, A comprehensive systematic review and bibliometric analysis of food fraud from a global
perspective, J Agric Food Res 14 (2023), 100686.

[19] M.E. Latino, M. Menegoli, A. Corallo, Food label design — exploring the literature, Br. Food J. 122 (3) (2020) 766-778.

[20] S. La Vieille, J.O. Hourihane, J.L. Baumert, Precautionary allergen labelling: what advice is available for health care professionals, allergists, and allergic
consumers? J. Allergy Clin. Immunol. Pract. 11 (4) (2023 Apr 1) 977-985.

[21] R. Campagnaro, G. de O. Collet, MP de Andrade, S.L. Salles Jp da, M. de L. Calvo Fracasso, D.L.S. Scheffel, et al., COVID-19 pandemic and pediatric dentistry:
fear, eating habits and parent’s oral health perceptions, Child. Youth Serv. Rev. 118 (2020), 105469.

[22] Y. Tian, J.H. Yoo, H. Zhou, To read or not to read: an extension of the theory of planned behaviour to food label use, Int. J. Consum. Stud. 46 (3) (2022)
984-993.

[23] L. Kakinami, S. Houle-Johnson, J.J. McGrath, Parental nutrition knowledge rather than nutrition label use is associated with adiposity in children, J. Nutr. Educ.
Behav. 48 (7) (2016) 461-467.el.

[24] S.R. Dominick, C. Fullerton, N.J.O. Widmar, H. Wang, Consumer associations with the "all natural" food label, J. Food Prod. Market. 24 (3) (2018) 249-262.

[25] L.D. Silver, A.A. Padon, L. Li, B.J. Simard, T.K. Greenfield, Changes in sugar-sweetened beverage consumption in the first two years (2018 — 2020) of San
Francisco’s tax: a prospective longitudinal study, PLOS Glob Public Heal 3 (1) (2023 Jan 25), e0001219.

[26] A.E.E. Sobaih, M. Algezawy, I.A. Elshaer, Adopting an extended theory of planned behaviour to examine buying intention and behaviour of nutrition-labelled
menu for healthy food choices in quick service restaurants: does the culture of consumers really matter? Int. J. Environ. Res. Publ. Health 20 (5) (2023).

[27]1 N. Donthu, S. Kumar, D. Mukherjee, N. Pandey, W.M. Lim, How to conduct a bibliometric analysis: an overview and guidelines, J. Bus. Res. 133 (April) (2021)
285-296.

[5

o)

[8

—

16


http://refhub.elsevier.com/S2405-8440(23)06609-4/sref1
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref1
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref2
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref2
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref3
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref4
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref4
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref5
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref5
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref6
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref7
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref7
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref8
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref8
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref9
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref9
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref10
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref10
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref11
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref12
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref12
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref13
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref13
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref14
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref14
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref15
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref15
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref16
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref16
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref33
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref42
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref42
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref17
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref18
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref18
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref19
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref19
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref20
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref20
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref21
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref21
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref22
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref23
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref23
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref24
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref24
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref32
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref32

KM.

[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]
[38]
[39]
[40]
[41]
[42]
[43]
[44]

[45]
[46]

[47]

[48]
[49]

[50]

[51]
[52]

[531]
[54]
[55]
[56]
[57]
[58]
[59]
[60]

[61]
[62]

[63]
[64]

[65]
[66]
[67]
[68]
[69]

[70]

Priya and S. Alur Heliyon 9 (2023) e19401

R.E. Yonoff, G.V. Ochoa, Y. Cardenas-Escorcia, J.I. Silva-Ortega, L. Merino-Stand, Research trends in proton exchange membrane fuel cells during 2008-2018: a
bibliometric analysis, Heliyon 5 (5) (2019).

B. Marco-Lajara, J. Martinez-Falco, L.A. Millan-Tudela, E. Sanchez-Garcia, Analysis of the structure of scientific knowledge on wine tourism: a bibliometric
analysis, Heliyon 9 (2) (2023), 1-15.

K. Roychowdhury, R. Bhanja, S. Biswas, Mapping the research landscape of Covid-19 from social sciences perspective: a bibliometric analysis, Scientometrics
127 (8) (2022) 4547-4568.

N. Donthu, S. Kumar, D. Mukherjee, N. Pandey, W.M. Lim, How to conduct a bibliometric analysis: an overview and guidelines, J. Bus. Res. 133 (2021)
285-296.

S. Kumar, S. Vinodh, P. Agarwal, P.K. Das, Assessment of fit manufacturing readiness in viewpoint of Industry 4.0 using Grey theory approach: a case study, Int.
J. Process Manag. Benchmark. 14 (3) (2023) 378-399.

Y. Sharma, P. Silal, Mapping the effect of healthy and unhealthy food and beverages marketing: two decades of bibliometric analysis, Eur. J. Market. 57 (1)
(2023 Jan 1) 149-184.

A.N.M. Saif, A.E. Purbasha, Cyberbullying among youth in developing countries: a qualitative systematic review with bibliometric analysis, Child. Youth Serv.
Rev. 146 (2023), 106831.

N. Bakhmat, O. Kolosova, O. Demchenko, I. Ivashchenko, V. Strelchuk, Application of international scientometric databases in the process of training
competitive research and teaching staff: opportunities of web of science (wos), Scopus, Google scholar, J. Theor. Appl. Inf. Technol. 100 (13) (2022) 4914-4924.
H. Mohsen, Y. Sacre, L. Hanna-Wakim, M. Hoteit, Nutrition and food literacy in the mena region: a review to inform nutrition research and policy makers, Int. J.
Environ. Res. Publ. Health 19 (16) (2022).

R. Feteira-Santos, J. Fernandes, A. Virgolino, V. Alarcao, C. Sena, C.P. Vieira, et al., Effectiveness of interpretive front-of-pack nutritional labelling schemes on
the promotion of healthier food choices: a systematic review, Int. J. Evid. Base. Healthc. 18 (1) (2020 Mar 1) 24-37.

E. Adesina, B. Ajayi, E.O. Amoo, B. Adeyeye, M.P. Ajayi, T. Olawande, et al., Consumers’ knowledge and use of nutritional labelling information in lagos,
Nigeria, Sustain. Times 14 (1) (2022 Jan 1).

S.L. Wong, C.C. Hsu, H.S. Chen, To buy or not to buy? Consumer attitudes and purchase intentions for suboptimal food, Int. J. Environ. Res. Publ. Health 15 (7)
(2018).

R. Aitken, L. Watkins, J. Williams, A. Kean, The positive role of labelling on consumers’ perceived behavioural control and intention to purchase organic food,
J. Clean. Prod. 255 (2020), 120334.

T. Ramayah, J.W.C. Lee, O. Mohamad, Green product purchase intention: some insights from a developing country, Resour. Conserv. Recycl. 54 (12) (2010)
1419-1427.

H. Ates, Understanding students’ and science educators’ eco-labeled food purchase behaviours: extension of theory of planned behaviour with self-identity,
personal norm, willingness to pay, and eco-label knowledge, Ecol. Food Nutr. 60 (4) (2021) 454-472.

T. Petcharat, A. Leelasantitham, A retentive consumer behaviour assessment model of the online purchase decision-making process, Heliyon 7 (10) (2021),
e08169.

N. Alsini, H.A. Kutbi, N. Hakim, R. Mosli, N. Eid, Z. Mulla, Factors influencing grocery shopping choices and the prevalence of food label use among Saudi
mothers: a cross-sectional pilot study, Nutr. Food Sci. 53 (2) (2023 Jan 1) 432-444.

L. Waltman, N.J. van Eck, T.N. van Leeuwen, M.S. Visser, Some modifications to the SNIP journal impact indicator, Journal of Informetrics 7 (2013).

V. Moosa, M. Shareefa, Science mapping the most-cited publications on workplace learning, Journal of Workplace Learning. Emerald Group Holdings Ltd 32
(2020) 259-272.

W.M. Lim, S. Kumar, N. Pandey, D. Verma, D. Kumar, Evolution and trends in consumer behaviour: insights from journal of consumer behaviour, J. Consum.
Behav. 22 (1) (2023) 217-232.

N.J. van Eck, L. Waltman, Visualizing bibliometric networks, in: Measuring Scholarly Impact, Springer International Publishing, 2014, pp. 285-320.

R.A. Winett, D.M. Williams, B.M. Davy, Initiating and maintaining resistance training in older adults: a social cognitive theory-based approach, Br. J. Sports
Med. 43 (2) (2009) 114-119.

E. Mansfield, R. Wahba, E. De Grandpré, Integrating a health literacy lens into nutrition labelling policy in Canada, Int. J. Environ. Res. Publ. Health 17 (11)
(2020) 1-7.

N.J. Temple, Front-of-package Food Labels: A Narrative Review vol. 144, Appetite. Academic Press, 2020.

A.A. Cerda, L.Y. Garcia, Hesitation and refusal factors in individuals’ decision-making processes regarding a coronavirus disease 2019 vaccination, Front. Public
Health 9 (April) (2021).

N. Sharafkhani, Z. Paknahad, Z. Heidari, F. Mostafavi, The effects of an educational program based on social cognitive theory in adopting behaviours to prevent
excessive consumption of sugar-sweetened beverages in children, Application of Shad Social Network Software 10 (102) (2022) 16182-16194.

A. Booth, A. Barnes, A. Laar, R. Akparibo, F. Graham, K. Bash, et al., Policy action within urban african food systems to promote healthy food consumption: a
realist synthesis in Ghana and Kenya, Int J Heal policy Manag 10 (12) (2021) 828-844.

I.M. Rosenstock, V.J. Strecher, M.H. Becker, Social learning theory and the health belief model, Health Educ. Behav. 15 (2) (1988) 175-183.

AK. Edenbrandt, J. Nordstrom, The future of carbon labelling — factors to consider, Agric. Resour. Econ. Rev. 52 (1) (2023) 151-167.

1. Ajzen, M. Fishbein, A Bayesian analysis of attribution processes, Psychol. Bull. 82 (2) (1975) 261-277.

ZA Bin Abdul Latiff, G. Rezai, Z. Mohamed, M. Amizi Ayob, Food labels’ impact assessment on consumer purchasing behaviour in Malaysia, J. Food Prod.
Market. 22 (2) (2016) 137-146.

M.R. Beauchamp, K.L. Crawford, B. Jackson, Social cognitive theory and physical activity: mechanisms of behaviour change, critique, and legacy, Psychol. Sport
Exerc. 42 (2019) 110-117.

D. Drexler, J. Fiala, A. Havlickovd, A. Potickova, M. Soucek, The effect of organic food labels on consumer attention, J. Food Prod. Market. 24 (4) (2018)
441-455.

P. Kotler, K.L. Keller, Marketing management MARKETING MANAGEMENT marketing management, Pearson Pract Hall 23 (1) (2021) 833.

E.J. Van Loo, C. Grebitus, W. Verbeke, Effects of nutrition and sustainability claims on attention and choice: an eye-tracking study in the context of a choice
experiment using granola bar concepts, Food Qual. Prefer. 90 (June 2020) (2021), 104100.

L.M.S.S. Miller, D.L. Cassady, The effects of nutrition knowledge on food label use. A review of the literature, Appetite 92 (2015 Sep 1) 207-216.

V. Carfora, C. Cavallo, P. Catellani, T Del Giudice, G. Cicia, Why do consumers intend to purchase natural food? Integrating theory of planned behaviour, value-
belief-norm theory, and trust, Nutrients 13 (6) (2021).

H.J. Lim, M.J. Kim, K.W. Kim, Factors associated with nutrition label use among female college students applying the theory of planned behaviour, Nutr. Res.
Prac. 9 (1) (2015) 63-70.

H. Ates, Merging theory of planned behaviour and value identity personal norm model to explain pro-environmental behaviours, Sustain. Prod. Consum. 24
(2020) 169-180.

J. Lee, S. Jeong, G. Ko, H. Park, Y. Ko, Development of a food safety and nutrition education program for adolescents by applying social cognitive theory, Osong
Public Heal Res Perspect 7 (4) (2016) 248-260.

U. Seth, Promoting food label understanding among early adolescents through innovative education program based on the constructs of banduras social
cognitive theory, J. Educ. (2022 Jun 22), 00220574221110479.

N. Torkan, A. Kazemi, Z. Paknahad, P. Bahadoran, H.C.M. van Trijp, Relationship of social cognitive theory concepts to dietary habits of pregnant women, Iran.
J. Nurs. Midwifery Res. 23 (2) (2018) 125-130.

D.U. Seth, Innovative educational program based on banduras social cognitive theory for food label understanding in early adolescents, Int J Home Sci 4 (3)
(2018) 103-107.

17


http://refhub.elsevier.com/S2405-8440(23)06609-4/sref25
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref25
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref26
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref26
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref27
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref27
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref28
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref28
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref29
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref29
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref44
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref44
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref30
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref30
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref37
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref37
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref38
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref38
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref39
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref39
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref41
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref41
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref47
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref47
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref48
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref48
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref49
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref49
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref50
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref50
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref51
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref51
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref52
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref52
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref53
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref35
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref35
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref54
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref54
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref55
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref56
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref56
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref58
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref58
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref59
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref60
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref60
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref61
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref61
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref62
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref62
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref85
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref66
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref67
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref68
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref68
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref69
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref69
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref70
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref70
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref71
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref72
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref72
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref73
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref74
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref74
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref75
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref75
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref76
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref76
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref77
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref77
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref78
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref78
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref79
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref79
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref80
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref80

KM.

[71]
[72]
[73]
[74]

[75]
[76]

[77]
[78]

[79]
[80]
[81]
[82]

[83]

Priya and S. Alur Heliyon 9 (2023) e19401

S. Kim, S. Kim, Analysis of the impact of health beliefs and resource factors on preventive behaviours against the covid-19 pandemic, Int. J. Environ. Res. Publ.
Health 17 (22) (2020) 1-21.

W. Rimpeekool, C. Banwell, S ang Seubsman, M. Kirk, V. Yiengprugsawan, A. Sleigh, I rarely read the label": Factors that Influence Thai Consumer Responses to
Nutrition Labels. Glob J Health Sci 8 (1) (2016) 21-28.

A. Samoggia, B. Riedel, Assessment of nutrition-focused mobile apps’ influence on consumers’ healthy food behaviour and nutrition knowledge, Food Res. Int.
128 (2020), 108766.

Y.B. Limbu, C. McKinley, R.K. Gautam, A.K. Ahirwar, P. Dubey, C. Jayachandran, Nutritional knowledge, attitude, and use of food labels among Indian adults
with multiple chronic conditions: a moderated mediation model, Br. Food J. 121 (7) (2019) 1480-1494.

K. Glanz, A.M. Hewitt, J. Rudd, Consumer behaviour and nutrition education: an integrative review, J. Nutr. Educ. 24 (5) (1992) 267-277.

P. Hallinger, J. Kovacevi¢, A bibliometric review of research on educational administration: science mapping the literature, 2018. Vol. 89, Review of
Educational Research. SAGE Publications Inc.; 2019 (1960) 335-369.

J. Zhao, F. Xue, S. Khan, S.F.A. Khatib, WITHDRAWN: consumer behaviour analysis for business development, Aggress. Violent Behav. (2021), 101591.

A. Samoggia, B. Riedel, Assessment of nutrition-focused mobile apps’ influence on consumers’ healthy food behaviour and nutrition knowledge, Food Res. Int.
128 (2020), 108766.

Y.B. Limbu, C. McKinley, R.K. Gautam, A.K. Ahirwar, P. Dubey, C. Jayachandran, Nutritional knowledge, attitude, and use of food labels among Indian adults
with multiple chronic conditions, Br. Food J. 121 (7) (2019 Jan 1) 1480-1494.

L. Aliaga-Ortega, C. Adasme-Berrios, C. Méndez, C. Soto, B. Schnettler, Processed food choice based on the theory of planned behaviour in the context of
nutritional warning labels, Br. Food J. 121 (12) (2019) 3266-3280.

R.B. Acton, D. Hammond, The impact of price and nutrition labelling on sugary drink purchases: results from an experimental marketplace study, Appetite 121
(2018) 129-137.

C.A. Roberto, S.W. Ng, M. Ganderats-Fuentes, D. Hammond, S. Barquera, A. Jauregui, et al., The influence of front-of-package nutrition labelling on consumer
behaviour and product reformulation, Annu. Rev. Nutr. 41 (2021) 529-550.

N.J. Temple, Front-of-package food labels: a narrative review, Appetite 144 (2020), 104485.

18


http://refhub.elsevier.com/S2405-8440(23)06609-4/sref81
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref81
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref82
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref82
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref83
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref83
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref84
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref84
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref86
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref87
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref87
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref88
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref90
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref90
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref91
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref91
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref92
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref92
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref93
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref93
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref94
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref94
http://refhub.elsevier.com/S2405-8440(23)06609-4/sref95

	Analyzing consumer behaviour towards food and nutrition labeling: A comprehensive review
	1 Introduction
	1.1 Food and nutrition labelling (F&NL) research and its importance
	1.2 Consumer behaviour towards food and nutrition labelling
	1.3 Possible contributions to theory and practice
	1.4 Bibliometric analysis in F&NL research

	2 Materials and methods
	2.1 Data search and identification
	2.2 Data extraction and cleaning

	3 Performance analysis
	3.1 Year-wise publication and citations trends
	3.2 Top journals
	3.3 Top contributing authors
	3.4 Top universities
	3.5 Top countries with international collaboration and relationship

	4 Science mapping
	4.1 Co-citation analysis based on authors
	4.2 Co-citation analysis based on journals
	4.3 Keyword analysis
	4.3.1 Cluster 1. Theory of planned behavior constructs
	4.3.2 Cluster 2. Retailing and organic food
	4.3.3 Cluster 3. Sustainable food consumption
	4.3.4 Cluster 4. Consumer research
	4.3.5 Cluster 5. Public health and eye tracking
	4.3.6 Cluster 6: food waste and lifecycle assessment

	4.4 Three plot mapping (journal, author, keyword)
	4.5 Analysis of clusters and multiple correspondences for high-frequency keywords

	5 Content analysis
	6 Theories used in F&NL research
	7 Discussions & conclusions
	7.1 Theoretical, research & policy implications
	7.2 Limitations & directions for future research

	Author contribution statement
	Data availability statement
	Additional information
	Declaration of competing interest
	References


