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Abstract

Food environments are important determinants of food choice and consumption and, consequently, drivers
of global health and nutrition challenges such as obesity and noncommunicable diseases. These challenges
are intensified by the ubiquitous presence of digital technology, which affects food practices. The goal of
this study was to develop a middle-range theory for understanding the digital food environment in late
modernity. We conducted a critical realist grounded theory study based on elicited data (from
semi-structured interviews and observation of digital platforms, tools, and services) and extant data
(from interdisciplinary scientific literature). We conceptualize the digital food environment as an augmented
space where social and material food practices take place, mediated, enhanced, enabled, or replaced by
digital technology, influencing food consumption and impacting nutrition, health, and equity. Our proposed
model represents the digital food environment as a socially co-produced space, where the interplay between
structure and agency shapes food practices, driven by late modern processes such as digitalization,
informationalism, individualization, commercialization, and exposure amplification. The digital food
environment has a governance model where technology companies, digital content creators, and
non-human agents are key actors, increasing the complexity of food practices and power asymmetries that
affect food choice, consumption patterns, and health narratives. Policies to promote healthy food
environments must consider their increasingly digitalized nature.
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1. Introduction

Healthy diets are essential for maintaining good health, preventing malnutrition in all its forms, and reducing
the risk of several noncommunicable diseases (WHO, 2020). Yet globally, unhealthy diets contribute to high
morbidity, mortality, and loss of healthy life years (Afshin et al., 2019). They are also unequally distributed
within and across countries, affecting the poorest groups disproportionately (Development Initiatives, 2020;
FAO et al., 2024; WHO, 2023b). Disparities in food availability, accessibility, cost, and quality (Blanchard et al.,
2024) highlight the importance of addressing the social determinants of health and making food systems more
sustainable, resilient, and equitable to support healthy diets (Fanzo et al., 2021).

The food environment is a central concept used to understand the influences on people’s access to healthy
diets (Swinburn et al., 2011). Unhealthy food environments have been implicated in, for example, the obesity
crisis (Hall, 2018; Pineda et al., 2024), though measuring their direct impact on health and nutrition remains
a challenge (Hall, 2018; Lytle & Sokol, 2017; Penney et al., 2014). Multiple food environment frameworks
have been proposed in the past three decades since Egger and Swinburn (1997) first argued for an ecological
approach that considers the wider influences on individuals to better understand the obesity pandemic.

1.1. Current Approaches to the Conceptualization of the Food Environment

There are several approaches to understanding and defining the food environment. For Swinburn et al.
(2013, p. 25), the food environment is “the collective physical, economic, policy and sociocultural
surroundings, opportunities and conditions that influence people’s food and beverage choices and nutritional
status” (our emphasis). For Turner et al. (2018, p. 95), it is “the interface that mediates people’s food
acquisition and consumption within the wider food system” (our emphasis). Other definitions have, for
instance, described the food environment as the characteristics related to actual foods (Herforth & Ahmed,
2015), as the contexts related to eating behaviours (Story et al., 2008), as the “physical environment that
influences an individual’s diet” (our emphasis; Backholer et al., 2017, p. 3), or as the “range of food products
and sources that can be accessed” (our emphasis; Boise et al., 2023, p. 2).

Definitions converge on the idea that food environments are external to individuals and determine dietary
behaviours by shaping food choice, while acknowledging the role of individual characteristics. Frameworks
typically encompass one or more of the following dimensions: food availability, affordability, accessibility, price,
marketing and promotion, desirability, labelling, quality, convenience, and vendor properties (Backholer et al.,
2017; Fanzo et al., 2021; Global Panel on Agriculture and Food Systems for Nutrition, 2016; Raza et al., 2020;
Turner et al., 2018; van Berkum et al., 2018). Many also emphasize the role of broader sociocultural, economic,
and policy influences in shaping these environments (Bennett et al., 2024; Downs et al., 2020; High Level Panel
of Experts on Food Security and Nutrition, 2017; Story et al., 2008; Swinburn et al., 2011, 2013). Downs
et al. (2020) have highlighted sustainability in their approach, reflecting a recent shift towards integrating
planetary health and sustainable diets in food environment research and action. Others such as Glanz et al.
(2005), Caspi et al. (2012), and Raza et al. (2020) distinguish between different levels of the food environment,
such as the local/community, the consumer/personal, and the organizational levels. More recently, a family
food environment model has been proposed (Ambikapathi et al., 2024), as well as a model that distinguishes
between wild and cultivated food environments (Downs et al., 2020; Zeitler et al., 2024). The concept of the
food environment is sometimes used interchangeably with the concept of foodscapes (MacKendrick, 2014;
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Vonthron et al., 2020), though the linkage with health and nutrition outcomes is not always present or evident
in foodscape research.

Overall, research on the food environment has largely prioritized its physical dimensions (Cifuentes &
Sonnino, 2024), with limited attention to the theoretical exploration of this phenomenon, though its need
has been recognized (Turner et al., 2017). Recent contributions to this theoretical development include the
conceptualization of food environments as assemblages, developed by Cifuentes and Sonnino (2024),
highlighting their dynamic and transformational nature. From an assemblages perspective, the food
environment is “a dynamic place, which comprises heterogeneous (mobile and fixed) components,” which are
“assembled to serve its purpose(s)—which, so far, has narrowly been described as the availability and
accessibility of desirable foods” (Cifuentes & Sonnino, 2024, p. 4). Further, Mattioni et al. (2020) proposed a
sociological approach to food environments, in which the need to better integrate the sociocultural
understandings of food and food practices emerges. Rather than neutral places where physical transactions
with food occur (i.e., food purchase), they argue that retail outlets are cultural intermediaries that transmit
notions of food that have implications for diets (e.g., what counts as food, notions of healthiness), with social
food practices mediating how people interact with the food environment (Mattioni et al., 2020).

Indeed, framing food practices within the food environment as social practices enables a better
understanding of the dynamic relationship between the social context (structures) and people’s everyday
actions (agency), providing a conceptual lens for exploring the underlying social relations that connect
individuals in society and determine dietary patterns (Delormier et al., 2009). Understanding the interplay
between structure and agency is essential, as food environments are not passive, static contexts, but rather
continually and actively shaped by the social practices of individuals, groups, and organizations. As described
by Cifuentes and Sonnino (2024), food environments are not simply the background against people’s lives.
At the same time, there is overwhelming evidence that powerful structures shape nutrition, health, and
equity outcomes. The commercial determinants of health, which refer to the systems, practices, and
pathways through which commercial actors impact population health by influencing societal norms and
values, policies, economies, and behaviours in favour of profit (Gilmore et al., 2023), illustrate the power of
such social structures. Commercial actors in the food environment exert considerable influence over what
diets are attainable, as evidenced by the global rise in sales and consumption of unhealthy, ultraprocessed
foods (Baker et al., 2020; Monteiro et al., 2013; Moodie et al., 2021), despite evidence of their health harms
(Chen et al., 2020; Lane et al., 2024; Pagliai et al., 2021).

Conceptualizing food environments as contingent, relational, and active spaces emphasizes their dynamic
nature and susceptibility to transformation in the context of broader societal change, as that brought by
late modernity.

1.2. Food Environment Transformations in Late Modernity

Late modernity refers to the period of societal development from the mid-20th century to the present,
marked by profoundly transformative processes. One such process is globalization, which increases the
interconnectedness of economies and cultures, making information and communication more central to
society, fostering interdependence, and bringing distant events closer to people’s daily lives (Giddens, 1990).
Late modernity is also characterized by increased reflexivity, as individuals find themselves reevaluating and
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adapting their identities, beliefs, and lifestyles in response to the availability of information and rapid social
change that characterizes a more fluid, “liquid” society (Archer, 2012; Bauman, 2000; Beck &
Beck-Gernsheim, 2002; Giddens, 1991). This encourages a continuous process of self-identity formation and
improvement, promoting individualization rather than collective societal arrangements (Beck &
Beck-Gernsheim, 2002; Giddens, 1991). Underpinned by neoliberal ideology, these processes reframe
health as a matter of personal responsibility, shifting the burden of ill health to individuals rather than
considering the weight of the broader determinants of health and equity, thus downplaying the role of the
state in supporting healthy environments (De Souza, 2011; Dutta, 2015).

Another central feature of late modernity is the extended reach of science and information through
advancements in digital technology (Brossard, 2013; Castree et al., 2013). While these developments
contribute to the democratization of knowledge, they also expose deep inequalities in access. The digital
divide limits the ability of marginalized populations to fully participate in and benefit from the digitalization
of society (Lythreatis et al., 2022). Consequently, rather than universally empowering individuals, digital
advancements can reinforce existing socioeconomic disparities (Crawford & Serhal, 2020). Additionally,
expert knowledge is more widely available and continuously revised and scrutinized, allowing a pluralism of
expertise (Giddens, 1990). This contributes to the erosion of traditional scientific authority, creating
vulnerabilities such as widespread misinformation in a world where digital literacy remains a challenge
(Borges do Nascimento et al., 2022; Denniss & Lindberg, 2025; Estrela et al., 2023; Smith & Magnani, 2019;
Suarez-Lledo & Alvarez-Galvez, 2021; Swire-Thompson & Lazer, 2020; Tsao et al., 2021).

These late modern processes have implications for food environments. For instance, globalization has
altered the profile of foods available in the food environment, in terms of quantity, type, and cost, bringing
closer diets that used to be distant, thus broadening the scope of individual food choice, at least in theory
(Fonte, 2021; Hawkes, 2006). Furthermore, people may reevaluate and adapt their diets having been
influenced by social media content and digital marketing (Boyland et al., 2022; Hawkins et al., 2020).
The ubiquity of health and nutrition misinformation is also part of this context, undermining trust in official
health advice and promoting anxiety and uncertainty about diets (Diekman et al., 2023; Jackson, 2010;
Nagler, 2014; Ostberg, 2003; Vijaykumar et al., 2021). In short, the food environment has become a much
more complex landscape to understand and conceptualize.

Digital technology is increasingly integrated into every aspect of life, with growing recognition of the digital
determinants of health and equity (Chidambaram et al., 2024; Holly et al., 2025; Kickbusch & Holly, 2023;
Richardson et al., 2022; Tefera et al., 2025). As digital technologies become embedded in our daily activities, they
create new patterns, routines, interactions, and spatial configurations (Franklin, 2015). Digitalization affects the
different dimensions of the food environment (Granheim et al., 2021), from online food retail to meal delivery
smartphone apps and digital food marketing (Bennett et al., 2024; S. S. Jia et al., 2025). However, the digital
dimension is often underrepresented or absent in existing food environment frameworks.

The digital food environment is an emergent concept in scientific literature, with initial efforts at
conceptualization appearing since 2019 (Bennett et al., 2024; Cong et al., 2025; Granheim, 2019; WHO
EURO, 2021a). It has been described as the “online aspects of the modern food environment” (Bennett et al.,
2024, p. 2) and as “online settings through which flows of services and information that influence people’s
food and nutrition choices and behaviour are directed” (WHO EURO, 202143, p. 1). A tentative conceptual
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framework was proposed by Granheim (2019), indicating digital activities, digital settings, and digital actors
that comprise the digital food environment. Cong et al. (2025) developed a conceptual framework for food
environments and food systems that take digital platforms into account, while De Castro and Canella (2022,
p. 6) included “virtual surroundings” as part of their conceptual model on organizational food environments.
Nevertheless, these conceptual models remain preliminary and insufficiently grounded in social theory,
limiting their explanatory power and ability to account for the complex effects of digitalization on food
environments. Thus, further theorization of the digital food environment as a social phenomenon in the
context of late modernity is warranted.

Therefore, the main goal of this study was to develop a theoretical framework for understanding the digital
food environment in the context of late modernity, as a step towards more theory-informed food environment
studies. It acknowledges and builds upon decades of global scholarship across several fields of knowledge
that have conceptualized and advanced the notion of food environment, aiming to further extend this body
of work by accounting for the process of digitalization. We propose a definition and a theoretical framework
for the digital food environment that is empirically grounded and informed by social theory, thus offering an
ontological foundation for its continued investigation.

2. Methods

This study employed a critical realist grounded theory approach to develop a middle-range theory on the
digital food environment (Kempster & Parry, 2011; Looker et al., 2021; Oliver, 2011). Given that grounded
theory methodology is still underdeveloped within a critical realist framework, the study was heavily
informed by other traditions, in particular, the work of Charmaz (2014) and Corbin and Strauss (2015).
Middle-range theories are positioned between formal theories, which are more general, and substantive
theories, which are specific and more common in grounded theory research. Unlike substantive theories,
middle-range theories are not tied to a specific context or population group, but aim for broader
applicability, without seeking to create an all-encompassing, unified social theory (Merton, 1968). Our goal
was to develop a middle-range theory on the digital food environment as an overarching framework with
potential applicability across different contexts, without claims of universality or infallibility.

In line with a grounded theory approach, data collection and analysis were conducted iteratively and
concurrently over the course of the study, which took place between 2019 and 2025. Our proposed
middle-range theory is grounded in the analysis of elicited and extant data. The combination of multiple
sources of data is supported by the basic grounded theory premise that “all is data” (Glaser, 1998, p. 8).
Having different “slices of data” (Glaser & Strauss, 1999, p. 65) contributes to a richer understanding of the
phenomenon studied, allowing the creation of new codes and categories and helping to describe their
properties in ways that elicited data (interviews) alone could not achieve.

Extant data were collected in the form of published research articles related to the food environment and
digitalization. In the case of interdisciplinary studies, scientific literature is particularly useful as data in
grounded theory, as it helps integrate insights from multiple disciplines on a given phenomenon (Paterson
et al., 2001). It is also necessary when theorizing beyond substantive theories (Glaser & Strauss, 1999;
Martin, 2019). Extant data were initially collected through an interdisciplinary systematic scoping review of
the literature, which analysed 357 studies published between 2000 and 2019 (see Granheim et al., 2021 for

Urban Planning ¢ 2025 ¢ Volume 10 o Article 10635 5


https://www.cogitatiopress.com

S cogitatio

detailed methodology and results). This was supplemented by ongoing theoretical sampling of emerging
academic studies and grey literature throughout the course of this study. This allowed for the existing body
of knowledge regarding digitalization of food environments to constitute a core part of middle-range theory
building. The scoping review also supported the development of sensitizing concepts (G. A. Bowen, 2006)
that informed a semi-structured interview guide used as a starting point for the collection of elicited data.

Elicited data were collected through semi-structured interviews with young women aged 18-25 years in
Norway (n = 14), as well as theoretically sampled secondary materials mentioned during interviews
(e.g., websites, food-related smartphone apps, and social media influencer channels and their content).
Young women were deemed a relevant group for exploring the influence of digitalization on food-related
practices due to their high engagement with digital media and increased vulnerability to social media
representations of diet and body image (Brasil et al., 2024; Dane & Bhatia, 2023; Lupton, 2017a; Statistics
Norway, 2024). The intergenerational impact of nutritional status among women of reproductive age is
well-established in the literature, and women continue to bear the primary responsibility for food-related
tasks at home, in Nordic countries and elsewhere (S. Bowen, 2021; Stephenson et al., 2018; Storz et al.,
2022). The age group of 18 to 25 years was chosen as it represents a transitional phase into adulthood, with
changes in residence, employment, and social relationships, as well as increasing autonomy regarding food
choices, making them more active participants in their food environment.

Young women were purposively sampled both in person and online, through acquaintance referrals, social
media, emails, and leaflets distributed to youth organizations, public services, and universities. They were
asked about their use of digital technology in food-related activities such as food purchase, meal planning, and
seeking nutrition and health information. The elicited data from the young women informed the development
of a substantive theory on the digitalization of food environments in Norway (see Granheim et al., 2025 for
detailed methodology and results), which served as a foundational component in the development of the
middle-range theory presented in this article.

Interviews were transcribed verbatim and coded line-by-line (Charmaz, 2014) in NVivo. Memos documented
the observations from secondary elicited materials. The scoping review charting table and selected studies
were used to generate additional codes. As the data gathering and coding process developed, codes were
clustered into categories, which were then used to build core categories. Following the constant comparative
method of grounded theory, memoing and diagramming were employed throughout the analysis to capture
initial analyses, refine developing ideas, and enable comparisons and conceptual relationships, thereby
supporting the progression of the analysis beyond a descriptive account towards greater theoretical
abstraction (Charmaz, 2014; Corbin & Strauss, 2015). Recruitment ended when interviews no longer yielded
new insights that significantly advanced the developing theory, indicating that theoretical saturation had
been reached. Theoretical saturation was not fully reached for extant data, since the interdisciplinary nature
of the digital food environment and the rapid technological changes constantly taking place ultimately mean
that new processes and categories will continually emerge. As argued by Saunders et al. (2018), however,
theoretical saturation should align with the research questions, and there should be some limit to its scope,
in order to avoid stretching the study too widely and risk losing coherence and depth.

The analysis and theory-building process was underpinned by critical realism as a meta-theoretical
framework, drawing on Bhaskar's (1975) transformational model of social activity (TMSA). According to the
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TMSA, social life is ontologically constituted of four interrelated dimensions: social structures, human
agency, social interactions between people, and material transactions. Within this framework, social
structures simultaneously enable and constrain agency, while agents, through their actions and interactions,
reproduce or transform those same social structures (Bhaskar, 2016). The TMSA served as an ontological
lens for our analysis as we examined codes, categories, and core categories in relation to the four
dimensions of the TMSA and developed a definition and theoretical model of the digital food environment
that reflect this ontological understanding of social reality.

The constant comparative method of grounded theory applied in this study involved abductive/retroductive
reasoning. Abduction is not an exact technique but rather an intellectual process of discovery that involves
iterative interpretation and testing of explanations to reach a plausible theoretical interpretation of the
empirical data (Reichertz, 2007). Following Charmaz (2014), we began by examining data inductively to
develop codes and categories, which were compared and appraised in relation to each other, and, in relation
to relevant social theories that address late modernity, to develop a plausible theory with strong explanatory
power. Abductive reasoning overlaps with the logic of retroductive reasoning in critical realism, with Bhaskar
(2016) noting only a relative distinction between the two. While abduction focuses on interpreting empirical
data to generate plausible theoretical explanations, retroduction goes a step further by seeking to logically
infer the underlying conditions causing the empirical observations to occur. Thus, retroduction supports
the identification of what critical realists have termed generative mechanisms (Bhaskar, 1986, 2016;
Buch-Hansen & Nielsen, 2020; Danermark et al., 2019). Our approach was mostly abductive, through
iterative engagement with empirical data and existing theory, with the retroductive questioning of the data
used sparsely. Nevertheless, retroductive reasoning supported the abstraction process necessary for
developing our middle-range theory, enabling us to infer broader societal processes that act as drivers of the
digital food environment in the context of late modernity. These processes can be understood as the
generative mechanisms shaping the digital food environment in the form and dynamics that we observed
and interpreted.

The following example illustrates how our different sources of data were integrated through
abductive/retroductive reasoning during the analysis. Interviews with young women revealed a narrative of
self-optimization, reflected in practices such as using smartphone apps to track diets and tailor them to
personal health-related goals, alongside exposure to algorithmically personalized food-related content on
social media (see Granheim et al., 2025). Individually tailored features, such as personalized price promotions
and discounts, were also observed in the digital tools and platforms that they reported using and which we
analysed. Additional evidence from scientific literature identified a range of strategies through which digital
food marketing leverages personalization, for instance with artificial intelligence (Al) employed to optimize
engagement and individual targeting. Through iterative comparison of codes across data sources, the
category “personalization and tailoring to individuals” was developed. We inferred the existence of a broader
underlying process, individualization, as a potential generative mechanism shaping the digital food
environment and fostering the personalization and individual tailoring that we observed. To further
interrogate this interpretation, we consulted relevant social theorists of late modernity and identified that
some, such as Beck and Beck-Gernsheim (2002), have theorized individualization, which helped us
contextualize and refine our interpretation. We then assessed whether our developing theorization
accounted for the observations from elicited and extant data, and found that it provided a coherent
explanatory framework, thus warranting inclusion in the final theoretical framework.
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3. Findings and Discussion
3.1. Defining the Digital Food Environment

Our analysis of elicited and extant data indicated that digital technology has become profoundly embedded in
food environments in late modernity, shaping their configuration and functioning. We define the digital food
environment as an augmented space where social and material food practices take place, mediated, enhanced,
enabled, or replaced by digital technology, influencing food consumption and impacting nutrition, health, and
equity. Figure 1 presents a visual representation of this definition.

Oh g-‘m\ food environment

D-‘g;\ta\ augmentatj,,,,

Enhancing

¢ 00d environmg ne

Mediating Enabling

Social practices

Digital) Food availability (Digital) Food & health information
None Digital) Food retail and delivery (Digital) Social engagement Replacing
(ana |0gue) Digital) Food choice (Digital) Food entertainment
Digital) Food purchase (Digital) Meal planning practices
Food preparation (Digital) Dietary tracking
Food consumption (Digital) Food consumption
Food waste (Digital) Food marketing

Figure 1. A visual representation of the definition of the digital food environment.

This definition is intentionally constructed to convey certain notions. First, and building on Henri Lefebvre’s
theory of space (Lefebvre, 1991), it frames the digital food environment as a socially co-produced space. This
acknowledges that digital food environments are not naturally occurring phenomena, but rather a product
of collective action, shaped in the dynamic interplay between social structures and agency. The digital food
environment itself functions as a social structure that is shaped by the food practices enacted within it (agency)
and, in turn, shapes those very practices, for instance by constraining or enabling healthy food choices, thus
impacting directly and indirectly on nutrition, health, and equity.

More than static external contexts, interfaces, or physical settings where food is available, affordable, and
purchased, digital food environments are conceptualized here as dynamic spaces where social and material
food practices are enacted. This encompasses both physical and social dimensions of food, which are
interconnected, inseparable, and of equal significance. For this reason, and aligned with critical realist
ontology (Bhaskar, 1975, 2016), material and social food practices are depicted with equal prominence in
the visual representations we constructed (Figures 1-3). This perspective contrasts with existing models of
the food environment that tend to emphasize material aspects (Downs et al., 2020; Raza et al., 2020; Turner
et al., 2018). Material food practices refer to the interaction with food as a tangible object, which can be

Urban Planning ¢ 2025 ¢ Volume 10 o Article 10635 8


https://www.cogitatiopress.com

S cogitatio

chosen, touched, prepared, exchanged, gifted, donated, purchased, transported, consumed, or discarded.
Social food practices, on the other hand, extend beyond the material domain, encompassing the ways in
which individuals engage with each other about food, how meals are shared, and how food is understood,
desired, idealized, demonized, and promoted in society. The model presented in Figure 1 depicts the primary
material and social food practices identified in this study.

Second, the digital food environment is conceptualized as an augmented space because it represents an
expansion of the experiences, characteristics, functionality, and opportunities of analogue food
environments through the use of digital technology. Material and social food practices can occur
independently of digital technology but may also be digitally augmented to varying degrees. We represent
this digital augmentation through five overlapping and interwoven levels: analogue, mediating, enhancing,
enabling, and replacing. The inclusion of the first level, analogue (no digital augmentation), indicates that
social and material food practices can still occur in analogue form even in highly digitalized societies.

Digitally mediated food practices refer to a level of augmentation where digital technology acts as an
intermediary, a mediator for a transaction without fundamentally changing its character. This can be
observed, for instance, in food purchases where the payment occurs digitally, but digital technology plays no
other role in the decision-making and purchase processes.

Digitally enhanced food practices refer to a further level of augmentation, in which digital technology
fundamentally changes the experience, physical spaces, or services by adding transformative features.
For example, meal delivery apps are not a neutral mediator in the food purchase transaction. They have
features such as push notifications, discounts, and user interfaces that are designed to promote and increase
the frequency of purchase, shaping the types of meals purchased towards energy-dense foods of low
nutritional quality (Bennett et al., 2024; Brar & Minaker, 2021; Fernandez & Raine, 2021; WHO EURO,
2021b). Other examples include meal subscription kits, online food retail, and digital ordering kiosks in
physical restaurants.

Digitally enabled food practices have a level of augmentation where digital technology allows the existence of
products, services, and interactions that have no materiality and exist purely as digital data, thus pertaining
to practices occurring in cyberspace. Cyberspace refers to the medium created by computer networks such
as the internet, where online communication, data exchange, and social networking occur, including digital
settings such as social media platforms, websites, chat rooms, etc. (Castree et al., 2013; Dodge & Kitchin,
2001). Though supported by material technology infrastructure, digitally enabled food practices are
immaterial and largely online. In focusing on online settings, existing digital food environment definitions
(Bennett et al., 2024; WHO EURO, 2021a) align best with this level of digitalization, but insufficiently
accommodate the additional dimensions proposed in our framework. An example of digitally enabled
practices is food and nutrition-related support groups and communities in social media platforms, which
create a social environment that does not necessarily exist outside of cyberspace (Giacoman et al., 2024;
Jacobsen et al., 2017; Marcon et al., 2018; Pham et al., 2024; Supthanasup et al., 2021). Another example is
the emergence of digital food influencers, often understood as “food celebrities” who communicate about
food online, reaching broad and diverse audiences (Goodman & Jaworska, 2020, p. 184), whose very
existence is only possible due to digital technology.
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Digitally replaced food practices refer to those where digital technology displaces human transactions in the
digital food environment, as human choices and activities are outsourced to non-human agents. The growing
adoption of Al illustrates this, for instance, in Al analysis of consumer behaviour for autonomous targeting of
digital food advertisement (Baek, 2023; Gao et al., 2023).

Third, impacts on nutrition, health, and equity are deliberately prioritized in the definition, reflecting the
body of evidence linking these issues and recognizing that digitalization can contribute to widening social
inequalities (Kickbusch et al., 2021). Moreover, the definition is intentionally non-directional with respect to
outcomes, acknowledging that the digitalization of food environments has the potential to generate both
beneficial and detrimental outcomes.

Finally, given that the digital food environment is socially co-produced (and therefore a social product;
Lefebvre, 1991), each society, group, or individual produces their own digital food environment.
Consequently, multiple digital food environments coexist, co-produced across various scales, and can be
investigated at different levels of analysis. The issue of scale can be approached from different perspectives
and epistemological traditions (Manson, 2008). In our analysis, we integrate elements from Bhaskar’s
seven-scalar laminated system (Bhaskar et al., 2017) and Bronfenbrenner's socio-ecological theory
(Bronfenbrenner, 1977) to propose a stratification of scale in the digital food environment, which is itself
represented here as a meso-level phenomenon (Figure 2).

The different layers of the model in Figure 2 are fluid, mutually constitutive, and influence each other (indicated
by the arrow at the bottom left corner). The representation of fluidity is a limitation of this type of model,
although it remains a useful and familiar tool for illustrating different scales and levels of complexity. While
social and material food practices may be approached at the individual level, as implied in the model, they
may equally be approached from an institutional perspective. Although the digital architecture is depicted

proader determinants
Drivers

gocial structures
and institutions

o.\%'\ta\ augmentaﬁo”

Communities

Individuals

ance
framewO,ks

Material Social

oed Sub-individual ioed
practices practices
level

Biological, psychological

Govern,
gupe|ddd
SoueBEM!

ey

1uau|u0.\\.’\ue
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Figure 2. Levels of scale in the digital food environment.
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as encapsulating the lower levels of the model, it simultaneously influences the upper levels. Additionally,
the model in Figure 2 portrays levels of scale, but may inadvertently suggest that digital and analogue food
environments can be separated. We argue, however, that it is impossible to fully disentangle the digital and
analogue dimensions of the food environment in late modernity.

3.2. A Proposed Ontology for the Digital Food Environment

Our proposed ontology for the digital food environment is portrayed in Figure 3 following the realist
Context-Mechanism-Outcome configuration (Pawson & Tilley, 1997). In our conceptualization, the digital
food environment is ontologically positioned as a social structure that is co-produced in the interplay
between different domains: (i) agents (human and non-human), who (ii) perform social and material food
practices, which can be (iii) digitally augmented to varying degrees, and (iv) shape and are shaped by existing
social structures, which in turn (v) exist in the context of broader determinants of health and equity. These
interacting domains, illustrated through nested levels at the centre of Figure 3, are driven by late modern
processes, and have a number of outcomes in relation to nutrition, health, equity, human rights, and the
environment, which in turn feed back into all domains.

Over time, these domains and processes interact in a complex and interdependent dynamic, as human and
non-human agents reproduce or transform the shape and character of digital food environments through their
presence and activity, while simultaneously being enabled or constrained by social structures (including the
digital food environment itself) and broader determinants. The arrows at the top right corner indicate the
bi-directional flow between all components situated within these nested levels.
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3.2.1. Agency in the Digital Food Environment

The digital food environment is socially co-produced over time in the interplay between the different actors
who constitute it. In our proposed typology, we consider both human and non-human agents, each possessing
distinct properties and characteristics, as illustrated in Figure 4. These properties are not fixed attributes, but
rather dynamic elements which can be restructured over time, for instance towards more equitable outcomes
(Graham, 2007).

Characteristics
Health and nutrition status,
social position, resources,
time, (digital) literacy, taste,
preferences, beliefs,
cognitive bandwith, etc.

Persons ‘

Individuals
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Algorithmic bias,
computational capacity and
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cybersecurity risks, ethical
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Collectives (families, groups) ‘
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Figure 4. Typology of agents in the digital food environment. Note: Traditional food environment actors such
as the food industry, food retailers, as well as governments and regulatory bodies in all sectors directly and
indirectly related to food and health are omitted from this model for simplification purposes but are also part
of the digital food environment governance.

Human agents refer to individuals as well as different types of human organizations. This includes the
traditional actors in food environment governance, such as consumers, the food industry, food retailers, the
advertising industry, governments and regulatory bodies, academic and research institutions, and civil
society organizations (Kraak & Niewolny, 2024; Lobstein et al., 2013; Sacks et al., 2019). Food environments
are, however, contested spaces with significant power asymmetries, particularly between the public and
private sectors, where public health goals often conflict with the profit-oriented interests of commercial and
quasi-commercial entities (Lacy-Nichols et al., 2023; Mialon et al., 2015; Moodie et al., 2021).

In the digital food environment, these complexities are amplified by technology companies, which have
become integral to food environment governance. These actors create, provide, and enable food-related
digital services, such as food delivery apps and aggregators (Traynor et al., 2022), dark/ghost kitchens
(Hakim et al., 2023; Nigro et al., 2023), digital food marketing, and online food retail (e-Grocers). They have
also contributed to the transformation of food into a digital commodity, understood as “an intangible
product produced for profit but one that exists only in the electronic domain of bits and bytes” (Rotta &
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Parana, 2022, p. 1046). Digital food commodities encompass a wide range of products, from food imagery on
social media (Ibrahim, 2015) to diet-tracking apps (Griffiths et al., 2018).

Technology companies include the major multinational technology corporations such as Alphabet, Meta, and
Amazon (“Big Tech”), alongside app developers, Al companies, and social media platforms. They function as
gatekeepers of digital food and nutrition information, with the power to either facilitate or hinder the
dissemination of health- and nutrition-related (mis)information (Storeng & Puyvallée, 2021). They also
provide the digital infrastructure through which user data are collected and leveraged for targeted digital
food marketing, while enabling the rise of social media influencers (Abidin, 2016; Goodman & Jaworska,
2020; Miguel et al., 2024) as key actors in the digital food environment.

In our conceptualization, social media influencers and other digital content creators are a hybrid category of
agents, given that they may act in a personal capacity but often operate as commercial entities rather than
private individuals. They act as knowledge brokers, curators of information for the general public, and make
food into entertaining content to be consumed (Granheim et al., 2025). Their action influences and shapes
food culture, consumption habits, and the flow of narratives about food, nutrition, and health (Vilkaite-Vaitone,
2024). They have also become key figures in digital food marketing (Coates et al., 2019; Evans et al., 2024).

Furthermore, non-human agents are increasingly part of the digital food environment. The sociological
understanding of non-humans as agents is not new (Latour, 2005; Lupton, 2017b). In our analysis, we
identified the action of non-humans in the digital food environment, for instance, in the form of
recommendation algorithms that shape social media feeds with digital food content curated and tailored for
the individual (Bhandari & Bimo, 2022; Hermann, 2022), and in programmatic advertising through which the
process of buying digital advertisement placements is automated, based on an individual’'s personal data
(Nair & Gupta, 2021). In both these cases, the algorithms are responsible for deciding what digital content
individuals will be exposed to, though generally guided by parameters provided by humans.

Non-human agency has recently become a more pressing issue due to advancements in generative Al,
including large language models (LLMs) such as ChatGPT, which have become easily accessible and
affordable to individual users. Although this field is new and rapidly developing, emerging evidence suggests
that such technologies are currently being used to generate personalized meal plans and recipes based on
user input and characteristics (Papastratis et al., 2024), as well as to provide nutrition information and
dietary advice (Bayram & Ozturkcan, 2024; Niszczota & Rybicka, 2023; Ponzo et al., 2024). We have also
observed the use of generative Al to create digital food content in social media, including recipes, food
videos, and advertisements. Emergent forms of Al, such as Al agents (a more advanced form of LLMs), are
capable of making decisions and taking actions on behalf of humans even in the absence of explicit
instruction sets from a human (Gutowska, 2024; Wiesinger et al., 2024). Agentic Al has the potential to fully
displace human agency in key aspects of an individual's interactions with food, including determining what
to eat, planning meals, and purchasing food. These examples suggest ways in which important food-related
choices can be outsourced to Al, thus replacing human agency, although the reach of this application and
the outcomes for health, nutrition, and equity remain unknown.

Thus, the digital food environment has a governance model in which technology companies, digital content
creators, and non-humans have become key actors, enabling new, more sophisticated ways to shape consumer
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behaviour, preferences, and purchases. The existence of a new governance model is corroborated by emerging
research that increasingly recognizes the social media industry and digital media as commercial determinants
of health (Even et al., 2024; Kenworthy et al., 2023; Lafontaine et al., 2025; Zenone et al., 2022).

3.2.2. Social Structures and Broader Social Determinants

Social structures generally refer to patterns of social relationships, roles, rules, and institutions that
contribute to social order and cohesion, structuring individual and collective behaviour (Buch-Hansen &
Nielsen, 2020; Giddens, 1984; Porpora, 2015). According to Bhaskar (2016), structures pre-date agency, yet
they are reproduced or transformed through agency over time. We presented a number of social structures
in Figure 3. The digital food environment itself is ontologically positioned as a social structure, which enables
or constrains digitally augmented social and material food practices. For instance, the ordering of unhealthy
meals is facilitated by meal delivery apps, where their presence is prominent by design, and persuasive
digital marketing strategies are employed to promote sales.

Other social structures play a role in shaping the digital food environment and food practices. The food system
is a social structure that links the digital food environment with the broader dynamics of food production
systems that affect food availability, quality, sustainability, and price (Global Panel on Agriculture and Food
Systems for Nutrition, 2016; van Berkum et al., 2018). Further, a precondition for the existence of the digital
food environment is availability, affordability, and access to digital technology infrastructures and services.
The degree to which a society is digitalized more generally will impact the degree of digitalization of the
food environment.

Governance frameworks structure the organization and interaction of institutions by defining processes,
roles, and responsibilities, while simultaneously being shaped by underlying power dynamics that influence
their functioning and regulatory capacity. Within this context, existing policy and regulatory frameworks, as
well as those that are lacking, constitute a critical social structure by establishing the rules governing agents
that engage in digitally augmented social and material food practices. Regulation in the digital food
environment presents new challenges. For example, digital food marketing has raised new concerns given its
presence across national borders, the rapid evolution of marketing strategies driven by algorithmic
personalization, and the blurred boundaries between user-generated and commercial digital content (e.g.,
influencer marketing; WHO, 2023a; WHO EURO, 2016). Although recent regulatory initiatives such as the
introduction of food labelling standards for online food vendors (Joint FAO/WHO Codex Alimentarius
Commission, 2024) represent progress, existing regulatory frameworks are likely to be insufficient to
address the complexity and fluidity of the digital food environment.

Other key social structures are the digital media landscape, the built environment, the broader food culture,
including the specificities of digital food culture, and digital settings. We understand digital settings as the
places in cyberspace where people engage in their daily activities and interact with the digital food
environment. This includes the different social media platforms (e.g., Facebook, TikTok, Instagram, Snapchat),
chatrooms and messaging apps (e.g., WhatsApp, Messenger), websites, online supermarkets and other
digital food vendors, food sharing platforms, online communities and forums (e.g., Discord, Reddit, Facebook
groups), mobile health and nutrition apps (e.g., MyFitnessPal, Lifesum), content streaming platforms
(e.g., YouTube, Twitch), among others.
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In Figure 3, we depict social structures as taking place in the context of broader social, cultural, commercial,
political, environmental, and digital determinants of health and equity, which have been extensively described
in the literature (Dawes et al., 2022; Gilmore et al., 2023; Kickbusch & Holly, 2023; Marmot et al., 2010;
Paltriguera et al., 2024; Rice & Liamputtong, 2023). Although there may not be a strict ontological distinction
between social structures and social determinants, we opted to present them separately in the model for
greater analytical clarity. This distinction makes it possible to highlight the key structural forces that directly
shape the digital food environment, while also acknowledging the wider determinants (such as health systems,
health promotion interventions, climate change, among others) that influence it more broadly but fall outside
the scope of this study.

3.2.3. Late Modern Processes Driving the Digital Food Environment

This section describes the late modern processes that we identified as the major drivers of the digital food
environment. Our theoretical framework in Figure 3 reflects a temporally situated configuration of the digital
food environment, shaped by these processes. It does not represent a static or definitive model, but rather one
contingent on the dynamics currently observed. Therefore, different societal processes may shape a different
configuration for the digital food environment, for instance, at a different point in time or at a specific level
of scale.

These drivers are portrayed in the left circle in Figure 3, with the process of digitalization placed at the centre
of the circle, reflecting its dual influence both as a driver of the digital food environment and as a process
affecting all other drivers. The recurrence of digital/digitalization/digital augmentation in different places of
the model in Figure 3 may appear redundant but is intended to show how deeply embedded digital technology
is at all levels, representing a cross-cutting process that permeates the entire system.

Digitalization is intrinsically tied to the production, processing, and circulation of information. It is a core
driver of the informational flows that underpin contemporary social and economic systems. This process is
closely linked to the logic of informationalism, as conceptualized by Castells (2010), who argued that society
has entered a stage of development where information is the primary source of productivity, power, and
social organization. Our “informationalised” society is profoundly dependent on the generation, processing,
and transmission of information (Webster, 2014, p. 133), thus positioning digital information at the centre of
our existence in late modernity.

In the context of informationalism, the digital food environment is co-produced through continuous flows of
data and the meanings attributed to these data. Digital food commodities and services, as well as social
practices such as the sharing of digital food photos with family and friends, seeking health and nutrition
information via internet search engines, and consuming digital food content in social media, are, in essence,
informational flows. The digital food environment is therefore not only underpinned by food (as a material
object), but by the generation, circulation, and consumption of digital information.

Globalized flows of information intensify people’s need for a sense of identity, belonging, and personal value
within an increasingly interconnected and often homogenized world (Castells, 2010). This increased need for
turning attention to the self has been theorized as the process of individualization. Individualization refers to a
late modern process through which traditional structures and collective certainties lose their guiding influence,
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leaving individuals increasingly responsible for constructing their own life narratives, identities, and making
reflexive choices (Beck & Beck-Gernsheim, 2002; Giddens, 1991).

Our analysis indicated that individualization influences both agency and structure in the digital food
environment. On the one hand, individualization affects how people enact material and social food practices.
Individuals increasingly develop their dietary habits through reflexive engagement with digital media, for
instance by searching for food inspiration on social media or engaging in ongoing online food trends (Doub
et al., 2016; Lavis, 2017; Mclnnes et al., 2023; Topham & Smith, 2023). There is also high interest in digital
products and services that provide opportunities for self-monitoring and dietary customization, often based
on ideals of health optimization, self-improvement, and convenience (Granheim et al., 2025; Lupton, 2018;
Lupton & Jutel, 2015; Singh et al., 2019), the latter having been identified as a major driver of current food
environments (Bogard et al., 2024).

On the other hand, individualization also contributes to the structuring of the digital food environment itself.
Digital products and services are conceived with personalization as a core principle, designed to adapt to the
unique needs, preferences, and lifestyles of users. The development of digital food commodities and
services increasingly prioritizes features such as convenience, flexibility, and adaptability, attributes that
enhance their appeal and therefore purchase and use. This dynamic is further intensified by Al, which
enables mass personalization at an unprecedented scale, making digital content appear more relevant,
engaging, and satisfying (Hermann, 2022). While this personalization may increase consumer satisfaction, it
simultaneously serves commercial interests and risks reinforcing existing social inequalities, for instance by
disproportionately affecting individuals with limited critical digital literacy skills, and through the collection
and commodification of personal data without fully informed consent.

This is not to suggest that digital technology has failed to provide opportunities for collective action. On the
contrary, it has enabled new modes of operation for alternative food networks and food sharing platforms,
which strive for more sustainable and equitable food access (Granheim et al., 2021; Lewis, 2018; Michelini
et al., 2018; Rivera et al., 2023). However, these collective efforts remain marginal in relation to the dominant,
commercially driven dynamics of current digital food environments.

Individualization, with its emphasis on reflexivity, personal choice, and self-management, has been
interpreted as a manifestation of neoliberalism (Dawson, 2012; Lazzarato, 2009). In our study, we identified
commercialization as a key process shaping and driving the digital food environment. It refers to the growth-
and accumulation-oriented neoliberal ideology that promotes the expansion of individual entrepreneurial
freedom and free markets. According to Harvey (1990, 2005), such neoliberal ideology assumes that
unregulated market mechanisms will naturally generate growth and self-correct towards beneficial
societal outcomes.

Commercialization shapes food practices by positioning choice as a personal responsibility, which underpins
the current development of digital technologies. The proliferation of highly personalized digital food
commodities and services reflects the underlying market logic of continuous innovation and profit
maximization. For example, we observed that nutrition-related smartphone apps have become widespread,
as software developers compete to sell tools for dietary management, meal planning, and health monitoring,
designed to maximize user appeal through convenience and adaptability. Similarly, food retailers and
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delivery platforms increasingly deploy personalized discounts and product recommendations to enhance
consumer engagement and increase sales.

Further, the strategic incorporation of social media influencers and other digital content creators as
marketing agents contributes to creating a consumerist social media environment, where consumption is
normalized and incentivized (Khamis et al., 2017; Sikka, 2019). These practices often exploit consumer
vulnerabilities, negative self-perception, and dissatisfaction with their own bodies, diets, and lives, impacting
people’s emotional well-being as they need to navigate the market logics of neoliberalism when enacting
food practices (De Souza, 2025). Neoliberal ideology shapes the role and value of bodies in the market,
assigning blame for bodies that deviate from societal norms (lvancic, 2018).

This effect is amplified by the ubiquity of digital body and food imagery, which characterizes the exposure
amplification process we identified as a driver of the digital food environment. We observed that food imagery
and messaging are embedded across various digital platforms and services, leading to an amplified exposure to
food, which, beyond a material product, has become digital content, circulated through advertisements, social
media posts, recipe tutorials, cooking videos, and entertainment media. Further, we observed that exposure
to body imagery is also amplified. Digital content creators provide visibility to diverse body types, personal
body transformation stories, and fitness tutorials, which can promote inclusivity and reinforce the narrative
that all bodies have worth (Cwynar-Horta, 2016; Sastre, 2014). However, this positive narrative frequently
coexists with—and is likely overshadowed by—digital content reinforcing unrealistic and unhealthy body ideals,
impacting health negatively (Fioravanti et al., 2022; Holland & Tiggemann, 2016).

We argue that, in the digital food environment, this duality of exposure celebrating diversity while perpetuating
neoliberal-driven normative ideals is shaped by commercial agents, fostering confusion, cognitive overload,
and the internalization of unattainable expectations regarding own diets, bodies, and health. Regardless of
whether the messaging is framed positively or negatively, the persistent exposure to food and bodies in digital
settings carries implications for nutrition and health. The volume and pervasiveness of digital food content
can subtly but cumulatively influence food choices and consumption patterns in ways that are difficult to
identify and measure. We argue that the ubiquity of such content within daily digital food practices increases
the likelihood of its impact over time. As indicated by van Kessel et al. (2025), by being heavily exposed to
digital transformations, even younger and healthier populations are at risk of its adverse effects.

The dynamics of digital exposure risk exacerbating existing social inequalities. Opportunities to opt out of
this exposure are limited and often challenging to navigate, raising concerns about real opportunities to
exercise agency and autonomy in technology choices (Kuntsman et al., 2019; Taylor, 2017). When
individuals are compelled to exchange personal data for economic incentives, such as discounts offered
through supermarket apps, those most in need of financial relief may lack a genuine ability to opt out of
paying less. When the social norm is to consume digital food content regularly, groups with lower levels of
digital literacy may be unequipped to critically assess the credibility, intentions, and potential impacts of the
content they engage with, leaving them more vulnerable to persuasive marketing, misinformation, and
unhealthy dietary influences.
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3.2.4. Outcomes

The model in Figure 3 indicates that the dynamics of the digital food environment, driven by digitalization,
informationalism, individualization, commercialization, and exposure amplification, may have impacts on
nutrition, health, equity, human rights, and the environment. Our study did not map or measure specific
outcomes. Previous studies have indicated that digitalization of the food environment may be impacting
food choices, purchases, and intake, as well as body dissatisfaction, and thereby health and nutrition
outcomes (Granheim et al., 2021; Lafontaine et al., 2025; Powell & Pring, 2024). However, this is an
emerging area and further investigation is needed.

Recent studies have also explored ways in which the digital food environment may promote equitable
access to healthy and sustainable diets (Greenthal et al., 2024; He & Chen, 2024; Powell & Pring, 2024),
indicating the potential to leverage digital technologies in that direction. Nevertheless, access to digital tools,
digital literacy, and meaningful engagement with health-related resources remain unevenly distributed
(Badr et al., 2024). Digital technologies can both reflect and reproduce structural inequalities, hence the
impacts of the digitalization of the food environment are likely to be uneven globally and in relation to
sociodemographic groups.

3.3. Comparing Traditional Food Environments and Digital Food Environments

The elements that compose traditional food environment models are accommodated within our
conceptualization of the digital food environment. They fall, for the most part, under material food practices,
which include food properties such as nutritional value, quality, price, sustainability, safety, convenience,
among others. In our proposed models, however, social practices and the interplay between all domains
become more evident.

Not all aspects of the digital food environment represent entirely new practices. Many food practices we
observed have historically existed in the context of the food environment and endure, coexisting alongside
and entangled with digital practices. While people now watch cooking shows and other people eating
through live-streaming on digital platforms (Lee & Wan, 2023), audiences have enjoyed cooking programs
since the advent of television (Collins, 2015), and likely observed each other in cooking and eating situations
in domestic or community settings before television existed. Similarly, social media platforms facilitate
engagement and community building around shared interests, including food, but these activities
traditionally occurred in physical spaces where individuals gathered. While self-tracking apps now help
individuals monitor their diets on smartphones (Lupton, 2019), some people earlier kept physical food
journals. While it is now common practice to search for recipes and health information online (X. Jia et al.,
2021), people earlier consulted cookbooks, diet guides, and magazines for similar insights.

The distinction lies in the speed, reach, and volume of digitally augmented practices. A defining feature of
digital technology is its capacity to exponentially expand the reach and speed of information dissemination.
Unlike traditional media, where content distribution was more predictable, subject to editorial control and
temporal limitations, digital food content is spread globally within seconds. Algorithms further amplify this
reach by prioritizing content based on engagement metrics (e.g., likes, shares, comments), rather than
considerations of accuracy, reliability, or public health value. Information and inspiration are now available
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instantly and continuously, with digital food content being ubiquitous in unprecedented ways.
The convenience and ease of use of digital food tools and services facilitate engagement, exposing
individuals to ideas, trends, and products they might never have encountered otherwise.

This amplified pace, constancy, and breadth of digital exposure create a food environment that is more
persuasive and immersive than ever before. We argue that the relentless flow of digital food information, for
example in the form of new apps, new food trends on social media, and the frequent appearance of food in
digital media outlets, creates barriers to establishing stable and health-promoting societal narratives about
food and nutrition. The sheer volume of digital food information available makes navigating the digital food
environment more cognitively demanding than traditional food environments, requiring advanced critical
and digital health literacy levels, hence potentially widening the digital divide.

4. Limitations of This Study

The theoretical framework we have proposed offers a broad and flexible approach to understanding the
digital food environment. It is intended as an ontological model that identifies key dynamics shaping social
and material food practices in late modernity, rather than describing definitive categories. In a study of this
nature, it was not possible to measure direct impacts on health or nutrition outcomes. Future research can
build on this foundation to conduct in-depth empirical investigations into specific components of the model,
as well as explore the extent and direction of outcomes.

We recognize the Western-centric orientation of this model. Our elicited data were collected in Norway, and
the extant data draw primarily on studies conducted in high-income, Western contexts, reflecting the current
availability of research in this area. Integrating perspectives from low- and middle-income countries requires
further research to explore how processes associated with late modernity, such as urbanization and uneven
digital access, can be taken into account, in addition to the multiple burden of malnutrition in all its forms
affecting these countries. Adapting the model to reflect these diverse realities would improve its explanatory
power and applicability. Future studies could apply similar grounded theory approaches to explore the locally
situated dynamics of digital food environments across the globe.

Moreover, our analysis did not evaluate interventions or emerging approaches in the digital food environment
that leverage digital technology for improved health, nutrition, and equity. This remains an important gap, as
understanding the effectiveness, accessibility, and, crucially, the ethical implications of such innovations is
essential for informing evidence-based policy and practice in late modernity.

5. Policy Implications

While theoretical in nature, our model has practical implications for advocacy, policy, and regulatory efforts.
It challenges the adequacy of purely technocentric solutions (such as the proliferation of individual health
apps) that often overlook the complexity of social food practices and the interplay between agency and
broader social structures that we have illustrated in the framework. Current public health challenges,
including noncommunicable diseases, equity, and planetary health, require more than utilitarian,
individualized, technology-driven interventions. They demand attention to the complex and often
unintended consequences of technology on social practices.
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Further, the convergence of powerful commercial and quasi-commercial entities in the technology and food
sectors will likely amplify existing power asymmetries in food environment governance, framing social
structures in ways that benefit these entities and align with their goals. The involvement of public health
professionals in discussions on digital technology regulation and Al moving forward may support the
development of policies and regulations that are in line with public health goals.

National guidelines addressing food and nutrition challenges would benefit from acknowledging the
embeddedness of digital technologies in the everyday food practices of both individuals and organizations.
Our theory of the digital food environment indicates that agents such as social media influencers and Al are
not peripheral influences. They have become integral to food practices in late modernity. Further, research
and action on the digital food environment should consider that non-human agents are neither neutral nor
static entities. They too are a social product that can be designed and governed in ways that either reinforce
or challenge existing power relations and social inequalities. In the context of rapid technological change and
the increasing role of non-human agents, the protection of human rights (such as the right to health and the
right to adequate food) needs to be strengthened. The digital food environment, as a socially co-produced
space, could be regulated in ways that serve the public interest, prioritizing public health goals over
commercial or technological imperatives.

Existing policies and regulations need strengthening, for instance, with regard to the regulation of digital
food marketing, personal data protection, and requirements for transparency and accountability in
algorithmic systems that influence food practices (e.g., how food is digitally recommended or promoted).
Additionally, the equitable promotion of digital food literacy and critical thinking skills (including regarding Al
use) from an early age is essential so that individuals are better equipped to engage critically with their
digital food environments and challenge structural constraints.

Finally, growing attention should be paid to rising forms of human-technology interaction. Wearables that
monitor physical activity, diet, and body metrics are already commonplace, and emerging forms of human
enhancement (such as neural or subcutaneous implants) are progressing the integration between human and
non-human agents, thus warranting further investigation.

6. Conclusion

This study set out to conceptualize the digital food environment within the context of late modernity,
recognizing digitalization as a transformative force reshaping food environments. Our proposed ontology for
the digital food environment recognises its nature as a socially co-produced augmented space, and its
function as a social structure shaping and shaped by (social and material) food practices, where digital
technology mediates, enhances, enables, or replaces such food practices. The framework illustrates the
dynamic interplay between (human and non-human) agency and social structures, driven by late modern
processes such as digitalization, informationalism, individualization, commercialization, and exposure
amplification. These dynamics generate both opportunities and challenges for nutrition, health, equity,
human rights, and environmental sustainability.

Existing power asymmetries among human agents, such as those between public and commercial entities,
are exacerbated in the digital food environment by the inclusion of technology companies in food
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environment governance. The ontological foundation of our framework provides theoretical contributions to
challenging the neoliberal assumption that food choices are a product of individual responsibility, which has
been intensified in the context of late modernity.

By making visible the complex interdependencies between structure and agency, our study advances the
theoretical foundation for future research and policy, highlighting the need for policy approaches that address
the digital dimensions of food environments, ensuring that technological advancements serve public health
and equity objectives to avoid widening existing social inequalities. Policies and regulations to promote healthy
food environments must consider their increasingly digitalized nature.

Acknowledgments

We would like to thank Dr. Claire Thompson, Dr. Victor Chimhutu, and Dr. Vevila Dornelles for their
contributions to earlier versions of our models and conceptualization. Our figures are produced using the
scientific colour maps developed by Crameri et al. (2024) as a starting point, for improved data visualization
and accessibility of the images.

Funding
This study was funded by the University of Inland Norway.

Conflict of Interests
The authors declare no conflict of interests.

References

Abidin, C. (2016). Visibility labour: Engaging with influencers’ fashion brands and #OOTD advertorial
campaigns on Instagram. Media International Australia, 161(1), 86-100. https://doi.org/10.1177/1329878
x16665177

Afshin, A., Sur, P. J., Fay, K. A, Cornaby, L., Ferrara, G., Salama, J. S., Mullany, E. C., Abate, K. H., Abbafati, C.,
Abebe, Z., Afarideh, M., Aggarwal, A., Agrawal, S., Akinyemiju, T., Alahdab, F., Bacha, U., Bachman, V. F,,
Badali, H., Badawi, A,, ... Murray, C. J. L. (2019). Health effects of dietary risks in 195 countries, 1990-2017:
A systematic analysis for the Global Burden of Disease Study 2017. Lancet, 393(10184), 1958-1972.
https://doi.org/10.1016/s0140-6736(19)30041-8

Ambikapathi, R., Boncyk, M., Gunaratna, N. S., Fawzi, W., Leyna, G., Kadiyala, S., & Patil, C. L. (2024). Expanding
the food environment framework to include family dynamics: A systematic synthesis of qualitative
evidence using HIV as a case study. Global Food Security, 42, Article 100788. https://doi.org/10.1016/
j.gfs.2024.100788

Archer, M. (2012). The reflexive imperative in late modernity. Cambridge University Press.

Backholer, K., Candy, S., Farahnaky, A., Garvey, J., Lewis, J., Malek, L., Reineck, P., Schumacher, T., Strugnell, C.,
Webster, J., & Wong, V. (2017). Rethinking food and nutrition science: The food environment (2017 Theo
Murphy High Flyers Think Tank Discussion Paper). Australian Academy of Science. https://www.science.
org.au/files/userfiles/events/documents/tt17-the-food-environment.pdf

Badr, J., Motulsky, A., & Denis, J.-L. (2024). Digital health technologies and inequalities: A scoping review
of potential impacts and policy recommendations. Health Policy, 146, Article 105122. https://doi.org/
10.1016/j.healthpol.2024.105122

Baek, T. H. (2023). Digital advertising in the age of generative Al. Journal of Current Issues & Research in
Advertising, 44(3), 249-251. https://doi.org/10.1080/10641734.2023.2243496

Urban Planning ¢ 2025 ¢ Volume 10 o Article 10635 22


https://www.cogitatiopress.com
https://doi.org/10.1177/1329878x16665177
https://doi.org/10.1177/1329878x16665177
https://doi.org/10.1016/s0140-6736(19)30041-8
https://doi.org/10.1016/j.gfs.2024.100788
https://doi.org/10.1016/j.gfs.2024.100788
https://www.science.org.au/files/userfiles/events/documents/tt17-the-food-environment.pdf
https://www.science.org.au/files/userfiles/events/documents/tt17-the-food-environment.pdf
https://doi.org/10.1016/j.healthpol.2024.105122
https://doi.org/10.1016/j.healthpol.2024.105122
https://doi.org/10.1080/10641734.2023.2243496

S cogitatio

Baker, P., Machado, P, Santos, T., Sievert, K., Backholer, K., Hadjikakou, M., Russell, C., Huse, O., Bell, C,,
Scrinis, G., Worsley, A., Friel, S., & Lawrence, M. (2020). Ultra-processed foods and the nutrition transition:
Global, regional and national trends, food systems transformations and political economy drivers. Obesity
Reviews, 21(12), Article e13126. https://doi.org/10.1111/0br.13126

Bauman, Z. (2000). Liquid modernity. Polity.

Bayram, H. M., & Ozturkcan, A. (2024). Al showdown: Info accuracy on protein quality content in foods from
ChatGPT 3.5, ChatGPT 4, Bard Al and Bing Chat. British Food Journal, 126(9), 3335-3346. https://doi.org/
10.1108/BFJ-02-2024-0158

Beck, U., & Beck-Gernsheim, E. (2002). Individualization: Institutionalized individualism and its social and political
consequences. Sage.

Bennett, R., Keeble, M., Zorbas, C., Sacks, G., Driessen, C., Grigsby-Duffy, L., Adams, J., Burgoine, T., &
Backholer, K. (2024). The potential influence of the digital food retail environment on health: A systematic
scoping review of the literature. Obesity Reviews, 25(3), Article e13671. https://doi.org/10.1111/0br.
13671

Bhandari, A., & Bimo, S. (2022). Why's everyone on TikTok now? The algorithmized self and the future of
self-making on social media. Social Media + Society, 8(1). https://doi.org/10.1177/20563051221086241

Bhaskar, R. (1975). A realist theory of science. Leeds Books.

Bhaskar, R. (1986). Scientific realism and human emancipation. Verso.

Bhaskar, R. (2016). Enlightened common sense: The philosophy of critical realism. Routledge.

Bhaskar, R., Danermark, B., & Price, L. (2017). Interdisciplinarity and wellbeing: A critical realist general theory of
interdisciplinarity. Routledge.

Blanchard, L., Ray, S., Law, C., Vega-Salas, M. J., Rutter, H., Egan, M., Petticrew, M., Potvin Kent, M., Bennett, C.,
Lucas, P. J., & Knai, C. (2024). Inequalities in research on food environment policies: An evidence map of
global evidence from 2010-2020. Advances in Nutrition, 15(11), Article 100306. https://doi.org/10.1016/
j-advnut.2024.100306

Bogard, J. R., Downs, S., Casey, E., Farrell, P., Gupta, A., Miachon, L., Naughton, S., Staromiejska, W., & Reeve, E.
(2024). Convenience as a dimension of food environments: A systematic scoping review of its definition
and measurement. Appetite, 194, Article 107198. https://doi.org/10.1016/j.appet.2023.107198

Boise, S., Crossa, A., Etheredge, A. J., McCulley, E. M., & Lovasi, G. S. (2023). Concepts, characterizations, and
cautions: A public health guide and glossary for planning food environment measurement. The Open Public
Health Journal, 16, Article e187494452308210. https://doi.org/10.2174/18749445-v16-230821-2023-
51

Borges do Nascimento, I. J., Pizarro, A. B., Almeida, J. M., Azzopardi-Muscat, N., Goncalves, M. A, Bjorklund, M.,
& Novillo-Ortiz, D. (2022). Infodemics and health misinformation: A systematic review of reviews. Bulletin
of the World Health Organization, 100(9), 544-561. https://doi.org/10.2471/blt.21.287654

Bowen, G. A. (2006). Grounded theory and sensitizing concepts. International Journal of Qualitative Methods,
5(3), 12-23. https://doi.org/10.1177/160940690600500304

Bowen, S. (2021). Review of the book Everyday eating in Denmark, Finland, Norway, and Sweden: A comparative
study of meal patterns 1997-2012, edited by J. Gronow and L. Holm. Contemporary Sociology, 50(1), 49-52.
https://doi.org/10.1177/0094306120976390m

Boyland, E., McGale, L., Maden, M., Hounsome, J., Boland, A., Angus, K., & Jones, A. (2022). Association of food
and nonalcoholic beverage marketing with children and adolescents’ eating behaviors and health. JAMA
Pediatrics, 176(7), Article e221037. https://doi.org/10.1001/jamapediatrics.2022.1037

Brar, K., & Minaker, L. M. (2021). Geographic reach and nutritional quality of foods available from mobile online

Urban Planning ¢ 2025 ¢ Volume 10 o Article 10635 23


https://www.cogitatiopress.com
https://doi.org/10.1111/obr.13126
https://doi.org/10.1108/BFJ-02-2024-0158
https://doi.org/10.1108/BFJ-02-2024-0158
https://doi.org/10.1111/obr.13671
https://doi.org/10.1111/obr.13671
https://doi.org/10.1177/20563051221086241
https://doi.org/10.1016/j.advnut.2024.100306
https://doi.org/10.1016/j.advnut.2024.100306
https://doi.org/10.1016/j.appet.2023.107198
https://doi.org/10.2174/18749445-v16-230821-2023-51
https://doi.org/10.2174/18749445-v16-230821-2023-51
https://doi.org/10.2471/blt.21.287654
https://doi.org/10.1177/160940690600500304
https://doi.org/10.1177/0094306120976390m
https://doi.org/10.1001/jamapediatrics.2022.1037

S cogitatio

food delivery service applications: Novel opportunities for retail food environment surveillance. BMC Public
Health, 21(1), Article 458. https://doi.org/10.1186/s12889-021-10489-2

Brasil, K. M., Mims, C. E., Pritchard, M. E., & McDermott, R. C. (2024). Social media and body image:
Relationships between social media appearance preoccupation, self-objectification, and body image. Body
Image, 51, Article 101767. https://doi.org/10.1016/j.bodyim.2024.101767

Bronfenbrenner, U. (1977). Toward an experimental ecology of human development. American Psychologist,
32(7), 513-531. https://doi.org/10.1037/0003-066X.32.7.513

Brossard, D. (2013). New media landscapes and the science information consumer. Proceedings of the National
Academy of Sciences, 110(Suppl. 3), 14096-14101. https://doi.org/10.1073/pnas.1212744110

Buch-Hansen, H., & Nielsen, P. (2020). Critical realism: Basics and beyond. Bloomsbury.

Caspi, C. E., Sorensen, G., Subramanian, S. V., & Kawachi, |. (2012). The local food environment and diet:
A systematic review. Health & Place, 18(5), 1172-1187. https://doi.org/10.1016/j.healthplace.2012.05.
006

Castells, M. (2010). The rise of the network society (2nd ed.). Wiley.

Castree, N., Kitchin, R., & Rogers, A. (2013). A dictionary of human geography. Oxford University Press.

Charmaz, K. (2014). Constructing grounded theory (2nd ed.). Sage.

Chen, X,, Zhang, Z., Yang, H., Qiu, P.,, Wang, H., Wang, F., Zhao, Q., Fang, J., & Nie, J. (2020). Consumption
of ultra-processed foods and health outcomes: A systematic review of epidemiological studies. Nutrition
Journal, 19, Article 86. https://doi.org/10.1186/512937-020-00604-1

Chidambaram, S., Jain, B., Jain, U., Mwavu, R., Baru, R., Thomas, B., Greaves, F., Jayakumar, S., Jain, P., Rojo, M.,
Battaglino, M. R., Meara, J. G, Sounderajah, V., Celi, L. A., & Darzi, A. (2024). An introduction to digital
determinants of health. PLOS Digital Health, 3(1), Article e0000346. https://doi.org/10.1371/journal.pdig.
0000346

Cifuentes, M. L., & Sonnino, R. (2024). Transforming the food environment: An assemblage-based research
approach. Environmental Innovation and Societal Transitions, 52, Article 100874. https://doi.org/10.1016/
j-eist.2024.100874

Coates, A. E., Hardman, C. A., Halford, J. C. G., Christiansen, P., & Boyland, E. J. (2019). Social media influencer
marketing and children’s food intake: A randomized trial. Pediatrics, 143(4), Article e20182554. https://
doi.org/10.1542/peds.2018-2554

Collins, K. (2015). Cooking class: The rise of the “foodie” and the role of mass media. In C. Helstosky (Ed.),
The Routledge history of food (pp. 270-290). Routledge.

Cong, N., Koh, K., Kwan, M.-P,, & Zhang, H. (2025). Digital platform-based conceptual framework for
food environment research in China. Public Health Nutrition, 28(1), Article e57. https://doi.org/10.1017/
$1368980024002209

Corbin, J., & Strauss, A. (2015). Basics of qualitative research: Techniques and procedures for developing grounded
theory (4th ed.). Sage.

Crameri, F., Shephard, G. E., & Heron, P. J. (2024). Choosing suitable color palettes for accessible and accurate
science figures. Current Protocols, 4(8), Article e1126. https://doi.org/10.1002/cpz1.1126

Crawford, A., & Serhal, E. (2020). Digital health equity and Covid-19: The innovation curve cannot reinforce
the social gradient of health. Journal of Medical Internet Research, 22(6), Article e19361. https://doi.org/
10.2196/19361

Cwynar-Horta, J. (2016). The commodification of the body positive movement on Instagram. Stream:
Interdisciplinary Journal of Communication, 8(2), 36-56. https://doi.org/10.21810/strm.v8i2.203

Dane, A., & Bhatia, K. (2023). The social media diet: A scoping review to investigate the association between

Urban Planning ¢ 2025 ¢ Volume 10 o Article 10635 24


https://www.cogitatiopress.com
https://doi.org/10.1186/s12889-021-10489-2
https://doi.org/10.1016/j.bodyim.2024.101767
https://doi.org/10.1037/0003-066X.32.7.513
https://doi.org/10.1073/pnas.1212744110
https://doi.org/10.1016/j.healthplace.2012.05.006
https://doi.org/10.1016/j.healthplace.2012.05.006
https://doi.org/10.1186/s12937-020-00604-1
https://doi.org/10.1371/journal.pdig.0000346
https://doi.org/10.1371/journal.pdig.0000346
https://doi.org/10.1016/j.eist.2024.100874
https://doi.org/10.1016/j.eist.2024.100874
https://doi.org/10.1542/peds.2018-2554
https://doi.org/10.1542/peds.2018-2554
https://doi.org/10.1017/S1368980024002209
https://doi.org/10.1017/S1368980024002209
https://doi.org/10.1002/cpz1.1126
https://doi.org/10.2196/19361
https://doi.org/10.2196/19361
https://doi.org/10.21810/strm.v8i2.203

S cogitatio

social media, body image and eating disorders amongst young people. PLOS Global Public Health, 3(3),
Article e0001091. https://doi.org/10.1371/journal.pgph.0001091

Danermark, B., Ekstrom, M., & Karlsson, J. C. (2019). Explaining society: Critical realism in the social sciences
(2nd ed.). Routledge.

Dawes, D. E., Amador, C. M., & Dunlap, N. J. (2022). The political determinants of health: A global panacea for
health inequities. In D. McQueen (Ed.), Oxford research encyclopedia of global public health. https://doi.org/
10.1093/acrefore/9780190632366.013.466

Dawson, M. (2012). Reviewing the critique of individualization: The disembedded and embedded theses.
Acta Sociologica, 55(4), 305-319. https://doi.org/10.1177/0001699312447634

De Castro, I. R. R, & Canella, D. S. (2022). Organizational food environments: Advancing their conceptual
model. Foods, 11(7), Article 993. https://doi.org/10.3390/foods11070993

De Souza, R. (2011). Local perspectives on empowerment and responsibility in the new public health. Health
Communication, 26(1), 25-36. https://doi.org/10.1080/10410236.2011.527619

De Souza, R. (2025). Eating in a neoliberal environment: Daily disjunctures and “wicked subjectivities.”
Environmental Communication, 19(4), 559-581. https://doi.org/10.1080/17524032.2025.2458217

Delormier, T., Frohlich, K. L., & Potvin, L. (2009). Food and eating as social practice: Understanding eating
patterns as social phenomena and implications for public health. Sociology of Health & lliness, 31(2),
215-228. https://doi.org/10.1111/j.1467-9566.2008.01128.x

Denniss, E., & Lindberg, R. (2025). Social media and the spread of misinformation: Infectious and a threat
to public health. Health Promotion International, 40(2), Article daaf023. https://doi.org/10.1093/heapro/
daaf023

Development Initiatives. (2020). 2020 Global Nutrition Report: Action on equity to end malnutrition. https://
globalnutritionreport.org/reports/2020-global-nutrition-report

Diekman, C., Ryan, C. D., & Oliver, T. L. (2023). Misinformation and disinformation in food science and nutrition:
Impact on practice. Journal of Nutrition, 153(1), 3-9. https://doi.org/10.1016/j.tjnut.2022.10.001

Dodge, M., & Kitchin, R. (2001). Mapping cyberspace. Routledge.

Doub, A. E,, Small, M. L., Levin, A., Levangie, K., & Brick, T. R. (2016). Identifying users of traditional and
internet-based resources for meal ideas: An association rule learning approach. Appetite, 103, 128-136.
https://doi.org/10.1016/j.appet.2016.04.006

Downs, S. M., Ahmed, S., Fanzo, J., & Herforth, A. (2020). Food environment typology: Advancing an expanded
definition, framework, and methodological approach for improved characterization of wild, cultivated,
and built food environments toward sustainable diets. Foods, 9(4), Article 532. https://doi.org/10.3390/
foods9040532

Dutta, M. J. (2015). Neoliberal health organizing: Communication, meaning, and politics. Routledge.

Egger, G., & Swinburn, B. (1997). An “ecological” approach to the obesity pandemic. BMJ, 315(7106), 477 -480.
https://doi.org/10.1136/bm;j.315.7106.477

Estrela, M., Semedo, G., Roque, F., Ferreira, P. L., & Herdeiro, M. T. (2023). Sociodemographic determinants of
digital health literacy: A systematic review and meta-analysis. International Journal of Medical Informatics,
177, Article 105124. https://doi.org/10.1016/j.ijmedinf.2023.105124

Evans, R., Christiansen, P., Masterson, T., Barlow, G., & Boyland, E. (2024). Food and non-alcoholic beverage
marketing via Fortnite streamers on Twitch: A content analysis. Appetite, 195, Article 107207. https://
doi.org/10.1016/j.appet.2024.107207

Even, D., Abdalla, S. M., Maani, N., & Galea, S. (2024). News media as a commercial determinant of health.
Lancet Global Health, 12(8), e1365-e1369. https://doi.org/10.1016/s2214-109x(24)00191-8

Urban Planning ¢ 2025 ¢ Volume 10 o Article 10635 25


https://www.cogitatiopress.com
https://doi.org/10.1371/journal.pgph.0001091
https://doi.org/10.1093/acrefore/9780190632366.013.466
https://doi.org/10.1093/acrefore/9780190632366.013.466
https://doi.org/10.1177/0001699312447634
https://doi.org/10.3390/foods11070993
https://doi.org/10.1080/10410236.2011.527619
https://doi.org/10.1080/17524032.2025.2458217
https://doi.org/10.1111/j.1467-9566.2008.01128.x
https://doi.org/10.1093/heapro/daaf023
https://doi.org/10.1093/heapro/daaf023
https://globalnutritionreport.org/reports/2020-global-nutrition-report
https://globalnutritionreport.org/reports/2020-global-nutrition-report
https://doi.org/10.1016/j.tjnut.2022.10.001
https://doi.org/10.1016/j.appet.2016.04.006
https://doi.org/10.3390/foods9040532
https://doi.org/10.3390/foods9040532
https://doi.org/10.1136/bmj.315.7106.477
https://doi.org/10.1016/j.ijmedinf.2023.105124
https://doi.org/10.1016/j.appet.2024.107207
https://doi.org/10.1016/j.appet.2024.107207
https://doi.org/10.1016/s2214-109x(24)00191-8

S cogitatio

Fanzo, J., Haddad, L., Schneider, K. R., Béné, C., Covic, N. M., Guarin, A., Herforth, A. W., Herrero, M,
Sumaila, U. R., Aburto, N. J.,, Amuyunzu-Nyamongo, M., Barquera, S., Battersby, J., Beal, T., Bizzotto
Molina, P, Brusset, E., Cafiero, C., Campeau, C., Caron, P, . . . Rosero Moncayo, J. (2021). Viewpoint:
Rigorous monitoring is necessary to guide food system transformation in the countdown to the 2030
global goals. Food Policy, 104, Article 102163. https://doi.org/10.1016/j.foodpol.2021.102163

FAO, IFAD, UNICEF, WFP, & WHO. (2024). The state of food security and nutrition in the world 2024: Financing
to end hunger, food insecurity and malnutrition in all its forms. https://doi.org/10.4060/cd1254en

Fernandez, M. A,, & Raine, K. D. (2021). Digital food retail: Public health opportunities. Nutrients, 13(11),
Article 3789. https://doi.org/10.3390/nu13113789

Fioravanti, G., Bocci Benucci, S., Ceragioli, G., & Casale, S. (2022). How the exposure to beauty ideals on social
networking sites influences body image: A systematic review of experimental studies. Adolescent Research
Review, 7(3), 419-458. https://doi.org/10.1007/s40894-022-00179-4

Fonte, M. (2021). Food systems, consumption models and risk perception in late modernity. International
Journal of Sociology of Agriculture and Food, 10(1), 13-21. https://doi.org/10.48416/ijsaf.v10i1.337

Franklin, S. (2015). Control: Digitality as cultural logic. MIT Press.

Gao, B., Wang, Y., Xie, H., Hu, Y., & Hu, Y. (2023). Artificial intelligence in advertising: Advancements,
challenges, and ethical considerations in targeting, personalization, content creation, and ad optimization.
Sage Open, 13(4). https://doi.org/10.1177/21582440231210759

Giacoman, C., Juan, A., Camila, J., & Aguilera, . M. (2024). Vegan on a low budget: Enacting identity through
cuisine in an internet community. Food, Culture & Society, 27(5), 1339-1357. https://doi.org/10.1080/
15528014.2023.2191102

Giddens, A. (1984). The constitution of society: Outline of the theory of structuration. Polity.

Giddens, A. (1990). The consequences of modernity. Polity.

Giddens, A. (1991). Modernity and self-identity: Self and society in the late modern age. Polity.

Gilmore, A. B., Fabbri, A., Baum, F., Bertscher, A., Bondy, K., Chang, H.-J., Demaio, S., Erzse, A., Freudenberg, N.,
Friel, S., Hofman, K. J., Johns, P., Abdool Karim, S., Lacy-Nichols, J., de Carvalho, C. M. P., Marten, R,
McKee, M., Petticrew, M., Robertson, L., . . . Thow, A. M. (2023). Defining and conceptualising the
commercial determinants of health. Lancet, 401(10383), 1194-1213. https://doi.org/10.1016/50140-
6736(23)00013-2

Glanz, K., Sallis, J. F,, Saelens, B. E., & Frank, L. D. (2005). Healthy nutrition environments: Concepts and
measures. American Journal of Health Promotion, 19(5), 330-333. https://doi.org/10.4278/0890-1171-
19.5.330

Glaser, B. G. (1998). Doing grounded theory: Issues and discussions. Sociology Press.

Glaser, B. G., & Strauss, A. L. (1999). The discovery of grounded theory: Strategies for qualitative research.
Routledge.

Global Panel on Agriculture and Food Systems for Nutrition. (2016). Food systems and diets: Facing the
challenges of the 21st century. http://glopan.org/sites/default/files/ForesightReport.pdf

Goodman, M. K., & Jaworska, S. (2020). Mapping digital foodscapes: Digital food influencers and the grammars
of good food. Geoforum, 117, 183-193. https://doi.org/10.1016/j.geoforum.2020.09.020

Graham, H. (2007). Unequal lives: Health and socioeconomic inequalities. Open University Press.

Granheim, S. I. (2019). The digital food environment. UNSCN Nutrition, 44, 115-121.

Granheim, S. |, Lavhaug, A. L., Terragni, L., Torheim, L. E., & Thurston, M. (2021). Mapping the digital
food environment: A systematic scoping review. Obesity Reviews, 23(1), Article e13356. https://doi.org/
10.1111/0br.13356

Urban Planning ¢ 2025 ¢ Volume 10 o Article 10635 26


https://www.cogitatiopress.com
https://doi.org/10.1016/j.foodpol.2021.102163
https://doi.org/10.4060/cd1254en
https://doi.org/10.3390/nu13113789
https://doi.org/10.1007/s40894-022-00179-4
https://doi.org/10.48416/ijsaf.v10i1.337
https://doi.org/10.1177/21582440231210759
https://doi.org/10.1080/15528014.2023.2191102
https://doi.org/10.1080/15528014.2023.2191102
https://doi.org/10.1016/S0140-6736(23)00013-2
https://doi.org/10.1016/S0140-6736(23)00013-2
https://doi.org/10.4278/0890-1171-19.5.330
https://doi.org/10.4278/0890-1171-19.5.330
http://glopan.org/sites/default/files/ForesightReport.pdf
https://doi.org/10.1016/j.geoforum.2020.09.020
https://doi.org/10.1111/obr.13356
https://doi.org/10.1111/obr.13356

S cogitatio

Granheim, S. I., Terragni, L., Torheim, L. E., & Thurston, M. (2025). The digitalization of young women'’s food
environments in Norway. Health & Place, 96, Article 103552. https://doi.org/10.1016/j.healthplace.2025.
103552

Greenthal, E., Marx, K., Friedman, E., John, S., Johnson, J., LiPuma, C., Nara, D., Sorscher, S., Gardner, K., &
Musicus, A. (2024). Navigating the online food environment: Policy pathways for promoting food access,
transparency, and healthy food choices online. Frontiers in Nutrition, 11, Article 1473303. https://doi.org/
10.3389/fnut.2024.1473303

Griffiths, C., Harnack, L., & Pereira, M. A. (2018). Assessment of the accuracy of nutrient calculations of
five popular nutrition tracking applications. Public Health Nutrition, 21(8), 1495-1502. https://doi.org/
10.1017/51368980018000393

Gutowska, A. (2024). What are Al agents? IBM. https://www.ibm.com/think/topics/ai-agents

Hakim, M. P,, Dela Libera, V. M., Zanetta, L. D. A., Stedefeldt, E., Zanin, L. M., Soon-Sinclair, J. M., Wisniewska,
M. Z., & da Cunha, D. T. (2023). Exploring dark kitchens in Brazilian urban centres: A study of delivery-only
restaurants with food delivery apps. Food Research International, 170, Article 112969. https://doi.org/
10.1016/j.foodres.2023.112969

Hall, K. D. (2018). Did the food environment cause the obesity epidemic? Obesity, 26(1), 11-13. https://doi.
org/10.1002/0by.22073

Harvey, D. (1990). The condition of postmodernity: An enquiry into the origins of cultural change. Blackwell.

Harvey, D. (2005). A brief history of neoliberalism. Oxford University Press.

Hawkes, C. (2006). Uneven dietary development: Linking the policies and processes of globalization with
the nutrition transition, obesity and diet-related chronic diseases. Globalization and Health, 2, Article 4.
https://doi.org/10.1186/1744-8603-2-4

Hawkins, L. K., Farrow, C., & Thomas, J. M. (2020). Do perceived norms of social media users’ eating habits and
preferences predict our own food consumption and BMI? Appetite, 149, Article 104611. https://doi.org/
10.1016/j.appet.2020.104611

He, Z., & Chen, X. (2024). Can digitalization improve the equality and equity of food environment? Evidence
from greengrocers in central Shanghai. Frontiers in Nutrition, 11, Article 1452817. https://doi.org/10.3389/
fnut.2024.1452817

Herforth, A., & Ahmed, S. (2015). The food environment, its effects on dietary consumption, and potential
for measurement within agriculture-nutrition interventions. Food Security, 7(3), 505-520. https://doi.org/
10.1007/s12571-015-0455-8

Hermann, E. (2022). Artificial intelligence and mass personalization of communication content: An ethical
and literacy perspective. New Media & Society, 24(5), 1258-1277. https://doi.org/10.1177/146144482
11022702

High Level Panel of Experts on Food Security and Nutrition. (2017). Nutrition and food systems. https://www.
fao.org/cfs/cfs-hlpe/publications/hlpe-12

Holland, G., & Tiggemann, M. (2016). A systematic review of the impact of the use of social networking sites on
body image and disordered eating outcomes. Body Image, 17, 100-110. https://doi.org/10.1016/j.bodyim.
2016.02.008

Holly, L., Naing, S. Y., Pitt, H., Thomas, S., & Kickbusch, I. (2025). Health promotion and the digital determinants
of health. Health Promotion International, 40(2), Article daaf033. https://doi.org/10.1093/heapro/daaf033

Ibrahim, Y. (2015). Food porn and the invitation to gaze: Ephemeral consumption and the digital spectacle.
International Journal of E-Politics, 6(3), 1-12. https://doi.org/10.4018/ijep.2015070101

Ivancic, S. R. (2018). Body sovereignty and body liability in the wake of an “obesity epidemic”: A poststructural

Urban Planning ¢ 2025 ¢ Volume 10 o Article 10635 27


https://www.cogitatiopress.com
https://doi.org/10.1016/j.healthplace.2025.103552
https://doi.org/10.1016/j.healthplace.2025.103552
https://doi.org/10.3389/fnut.2024.1473303
https://doi.org/10.3389/fnut.2024.1473303
https://doi.org/10.1017/S1368980018000393
https://doi.org/10.1017/S1368980018000393
https://www.ibm.com/think/topics/ai-agents
https://doi.org/10.1016/j.foodres.2023.112969
https://doi.org/10.1016/j.foodres.2023.112969
https://doi.org/10.1002/oby.22073
https://doi.org/10.1002/oby.22073
https://doi.org/10.1186/1744-8603-2-4
https://doi.org/10.1016/j.appet.2020.104611
https://doi.org/10.1016/j.appet.2020.104611
https://doi.org/10.3389/fnut.2024.1452817
https://doi.org/10.3389/fnut.2024.1452817
https://doi.org/10.1007/s12571-015-0455-8
https://doi.org/10.1007/s12571-015-0455-8
https://doi.org/10.1177/14614448211022702
https://doi.org/10.1177/14614448211022702
https://www.fao.org/cfs/cfs-hlpe/publications/hlpe-12
https://www.fao.org/cfs/cfs-hlpe/publications/hlpe-12
https://doi.org/10.1016/j.bodyim.2016.02.008
https://doi.org/10.1016/j.bodyim.2016.02.008
https://doi.org/10.1093/heapro/daaf033
https://doi.org/10.4018/ijep.2015070101

S cogitatio

analysis of the soda ban. Health Communication, 33(10), 1243-1256. https://doi.org/10.1080/10410236.
2017.1351266

Jackson, P. (2010). Food stories: Consumption in an age of anxiety. Cultural Geographies, 17(2), 147-165.
https://doi.org/10.1177/1474474010363844

Jacobsen, L. F,, Tudoran, A. A., & Lahteenmaki, L. (2017). Consumers’ motivation to interact in virtual food
communities: The importance of self-presentation and learning. Food Quality and Preference, 62, 8-16.
https://doi.org/10.1016/j.foodqual.2017.06.015

Jia, S. S., Bennett, R., & Gupta, A. (2025). The emergence of meal delivery applications: A research agenda
to advance the next decade of progress in nutrition. European Journal of Clinical Nutrition, 79, 701-704.
https://doi.org/10.1038/s41430-025-01597-y

Jia, X, Pang, Y., &Liu, L. S.(2021). Online health information seeking behavior: A systematic review. Healthcare,
9(12), Article 1740. https://doi.org/10.3390/healthcare9121740

Joint FAO/WHO Codex Alimentarius Commission. (2024). Guidelines on the provision of food information for
pre-packaged foods to be offered via e-commerce (CXG 104-2024). FAO; WHO.

Kempster, S., & Parry, K. W. (2011). Grounded theory and leadership research: A critical realist perspective.
The Leadership Quarterly, 22(1), 106-120. https://doi.org/10.1016/j.leaqua.2010.12.010

Kenworthy, N., Storeng, K. T., & Zenone, M. (2023). The global technology sector as a commercial determinant
of health. In N. Maani, M. Petticrew, & S. Galea (Eds.), The commercial determinants of health (pp. 197-206).
Oxford University Press.

Khamis, S., Lawrence, A., & Welling, R. (2017). Self-branding, “micro-celebrity” and the rise of social media
influencers. Celebrity Studies, 8(2), 191-208. https://doi.org/10.1080/19392397.2016.1218292

Kickbusch, I., & Holly, L. (2023). Addressing the digital determinants of health: Health promotion must lead the
charge. Health Promotion International, 38(3), Article daad059. https://doi.org/10.1093/heapro/daad059

Kickbusch, I., Piselli, D., Agrawal, A., Balicer, R., Banner, O., Adelhardt, M., Capobianco, E., Fabian, C., Singh
Gill, A., Lupton, D., Medhora, R. P, Ndili, N., Rys, A., Sambuli, N., Settle, D., Swaminathan, S., Morales, J. V.,
Wolpert, M., Wyckoff, A. W., & Xue, L. (2021). The Lancet and Financial Times Commission on governing
health futures 2030: Growing up in a digital world. Lancet, 398(10312), 1727-1776. https://doi.org/
10.1016/50140-6736(21)01824-9

Kraak, V. I., & Niewolny, K. L. (2024). A scoping review of food systems governance frameworks and models
to develop a typology for social change movements to transform food systems for people and planetary
health. Sustainability, 16(4), Article 1469. https://doi.org/10.3390/su16041469

Kuntsman, A., Miyake, E., & Martin, S. (2019). Re-thinking digital health: Data, appisation and the (im)possibility
of “opting out.” Digital Health, 5. https://doi.org/10.1177/2055207619880671

Lacy-Nichols, J., Nandi, S., Mialon, M., McCambridge, J., Lee, K., Jones, A. Gilmore, A. B., Galea, S.,
de Lacy-Vawdon, C., de Carvalho, C. M. P.,, Baum, F., & Moodie, R. (2023). Conceptualising commercial
entities in public health: Beyond unhealthy commodities and transnational corporations. Lancet,
401(10383), 1214-1228. https://doi.org/10.1016/5S0140-6736(23)00012-0

Lafontaine, J., Hanson, I, & Wild, C. (2025). The impact of the social media industry as a commercial
determinant of health on the digital food environment for children and adolescents: A scoping review.
BMJ Global Health, 10(2), Article e014667. https://doi.org/10.1136/bmijgh-2023-014667

Lane, M. M., Gamage, E., Du, S., Ashtree, D. N., McGuinness, A. J., Gauci, S., Baker, P, Lawrence, M.,
Rebholz, C. M., Srour, B., Touvier, M., Jacka, F. N., O'Neil, A, Segasby, T., & Marx, W. (2024).
Ultra-processed food exposure and adverse health outcomes: Umbrella review of epidemiological
meta-analyses. BMJ, 384, Article e077310. https://doi.org/10.1136/bmj-2023-077310

Urban Planning ¢ 2025 ¢ Volume 10 o Article 10635 28


https://www.cogitatiopress.com
https://doi.org/10.1080/10410236.2017.1351266
https://doi.org/10.1080/10410236.2017.1351266
https://doi.org/10.1177/1474474010363844
https://doi.org/10.1016/j.foodqual.2017.06.015
https://doi.org/10.1038/s41430-025-01597-y
https://doi.org/10.3390/healthcare9121740
https://doi.org/10.1016/j.leaqua.2010.12.010
https://doi.org/10.1080/19392397.2016.1218292
https://doi.org/10.1093/heapro/daad059
https://doi.org/10.1016/S0140-6736(21)01824-9
https://doi.org/10.1016/S0140-6736(21)01824-9
https://doi.org/10.3390/su16041469
https://doi.org/10.1177/2055207619880671
https://doi.org/10.1016/S0140-6736(23)00012-0
https://doi.org/10.1136/bmjgh-2023-014667
https://doi.org/10.1136/bmj-2023-077310

S cogitatio

Latour, B. (2005). Reassembling the social: An introduction to actor-network-theory. Oxford University Press.

Lavis, A. (2017). Food porn, pro-anorexia and the viscerality of virtual affect: Exploring eating in cyberspace.
Geoforum, 84, 198-205. https://doi.org/10.1016/j.geoforum.2015.05.014

Lazzarato, M. (2009). Neoliberalism in action: Inequality, insecurity and the reconstitution of the social. Theory,
Culture & Society, 26(6), 109-133. https://doi.org/10.1177/0263276409350283

Lee, D., & Wan, C. (2023). The impact of mukbang live streaming commerce on consumers’
overconsumption behavior. Journal of Interactive Marketing, 58(2/3), 198-221. https://doi.org/10.1177/
10949968231156104

Lefebvre, H. (1991). The production of space. Blackwell.

Lewis, T. (2018). Digital food: From paddock to platform. Communication Research and Practice, 4(3), 212-228.
https://doi.org/10.1080/22041451.2018.1476795

Lobstein, T., Brinsden, H., Landon, J., Kraak, V., Musicus, A., & Macmullan, J. (2013). INFORMAS and advocacy
for public health nutrition and obesity prevention. Obesity Reviews, 14(S1), 150-156. https://doi.org/
10.1111/0br.12083

Looker, B., Vickers, J., & Kington, A. (2021). The case for a critical realist grounded theory research design. In
I. Psaroudakis, T. Miiller, & A. Salvini (Eds.), Dealing with grounded theory: Discussing, learning, and practice
(pp. 139-168). Pisa University Press.

Lupton, D. (2017a). Digital media and body weight, shape, and size: An introduction and review. Fat Studies,
6(2), 119-134. https://doi.org/10.1080/21604851.2017.1243392

Lupton, D. (2017b). Personal data practices in the age of lively data. In J. Daniels, K. Gregory, & T. McMillan
Cottom (Eds.), Digital sociologies (pp. 339-354). Policy Press.

Lupton, D. (2018). “I just want it to be done, done, done!” Food tracking apps, affects, and agential capacities.
Multimodal Technologies and Interaction, 2(2), Article 29. https://doi.org/10.3390/mti2020029

Lupton, D. (2019). “It's made me a lot more aware”: A new materialist analysis of health self-tracking. Media
International Australia, 171(1), 66-79. https://doi.org/10.1177/1329878X19844042

Lupton, D., & Jutel, A. (2015). “It's like having a physician in your pocket!” A critical analysis of self-diagnosis
smartphone apps. Social Science & Medicine, 133, 128-135. https://doi.org/10.1016/j.socscimed.2015.04.
004

Lythreatis, S., Singh, S. K., & El-Kassar, A.-N. (2022). The digital divide: A review and future research agenda.
Technological Forecasting & Social Change, 175, Article 121359. https://doi.org/10.1016/j.techfore.2021.
121359

Lytle, L. A., & Sokol, R. L. (2017). Measures of the food environment: A systematic review of the field,
2007-2015. Health & Place, 44, 18-34. https://doi.org/10.1016/j.healthplace.2016.12.007

MacKendrick, N. (2014). Foodscape. Contexts, 13(3), 16-18. https://doi.org/10.1177/1536504214545754

Manson, S. M. (2008). Does scale exist? An epistemological scale continuum for complex human-environment
systems. Geoforum, 39(2), 776-788. https://doi.org/10.1016/j.geoforum.2006.09.010

Marcon, A. R., Bieber, M., & Azad, M. B. (2018). Protecting, promoting, and supporting breastfeeding on
Instagram. Maternal & Child Nutrition, 15(1), Article e12658. https://doi.org/10.1111/mcn.12658

Marmot, M., Allen, J., Goldblatt, P, Boyce, T., McNeish, D., Grady, M., & Geddes, . (2010). Fair society, healthy
lives (The Marmot Review). Institute of Health Equity. https://www.instituteofhealthequity.org/resources-
reports/fair-society-healthy-lives-the-marmot-review

Martin, V. B. (2019). Using popular and academic literature as data for formal grounded theory. In A. Bryant
& K. Charmaz (Eds.), The Sage handbook of current developments in grounded theory (2nd ed., pp. 222-242).
Sage.

Urban Planning ¢ 2025 ¢ Volume 10 o Article 10635 29


https://www.cogitatiopress.com
https://doi.org/10.1016/j.geoforum.2015.05.014
https://doi.org/10.1177/0263276409350283
https://doi.org/10.1177/10949968231156104
https://doi.org/10.1177/10949968231156104
https://doi.org/10.1080/22041451.2018.1476795
https://doi.org/10.1111/obr.12083
https://doi.org/10.1111/obr.12083
https://doi.org/10.1080/21604851.2017.1243392
https://doi.org/10.3390/mti2020029
https://doi.org/10.1177/1329878X19844042
https://doi.org/10.1016/j.socscimed.2015.04.004
https://doi.org/10.1016/j.socscimed.2015.04.004
https://doi.org/10.1016/j.techfore.2021.121359
https://doi.org/10.1016/j.techfore.2021.121359
https://doi.org/10.1016/j.healthplace.2016.12.007
https://doi.org/10.1177/1536504214545754
https://doi.org/10.1016/j.geoforum.2006.09.010
https://doi.org/10.1111/mcn.12658
https://www.instituteofhealthequity.org/resources-reports/fair-society-healthy-lives-the-marmot-review
https://www.instituteofhealthequity.org/resources-reports/fair-society-healthy-lives-the-marmot-review

S cogitatio

Mattioni, D., Loconto, A. M., & Brunori, G. (2020). Healthy diets and the retail food environment: A sociological
approach. Health & Place, 61, Article 102244, https://doi.org/10.1016/j.healthplace.2019.102244

Mclnnes, C., Carstairs, S. A., & Cecil, J. E. (2023). A qualitative study of young peoples’ thoughts and attitudes
to follow a more plant-based diet. Frontiers in Psychology, 14, Article 1196142. https://doi.org/10.3389/
fpsyg.2023.1196142

Merton, R. K. (1968). Social theory and social structure. The Free Press.

Mialon, M., Swinburn, B., & Sacks, G. (2015). A proposed approach to systematically identify and monitor
the corporate political activity of the food industry with respect to public health using publicly available
information. Obesity Reviews, 16(7), 519-530. https://doi.org/10.1111/0br.12289

Michelini, L., Principato, L., & lasevoli, G. (2018). Understanding food sharing models to tackle sustainability
challenges. Ecological Economics, 145, 205-217. https://doi.org/10.1016/j.ecolecon.2017.09.009

Miguel, C., Clare, C., Ashworth, C. J., & Hoang, D. (2024). Self-branding and content creation strategies on
Instagram: A case study of foodie influencers. Information, Communication & Society, 27(8), 1530-1550.
https://doi.org/10.1080/1369118X.2023.2246524

Monteiro, C. A., Moubarac, J.-C., Cannon, G., Ng, S. W., & Popkin, B. (2013). Ultra-processed products are
becoming dominant in the global food system. Obesity Reviews, 14(S2), 21-28. https://doi.org/10.1111/
obr.12107

Moodie, R., Bennett, E., Kwong, E. J. L, Santos, T. M., Pratiwi, L., Williams, J., & Baker, P. (2021).
Ultra-processed profits: The political economy of countering the global spread of ultra-processed foods—
A synthesis review on the market and political practices of transnational food corporations and strategic
public health responses. International Journal of Health Policy and Management, 10(12), 968-982. https://
doi.org/10.34172/ijhpm.2021.45

Nagler, R. H. (2014). Adverse outcomes associated with media exposure to contradictory nutrition messages.
Journal of Health Communication, 19(1), 24-40. https://doi.org/10.1080/10810730.2013.798384

Nair, K., & Gupta, R. (2021). Application of Al technology in modern digital marketing environment. World
Journal of Entrepreneurship, Management and Sustainable Development, 17(3), 318-328. https://doi.org/
10.1108/WJEMSD-08-2020-0099

Nigro, C., lannuzzi, E., di Santo, N., & Sisto, R. (2023). Food delivery, ghost kitchens and virtual restaurants:
Temporary or long-lasting game changers? British Food Journal, 125(6), 2217-2233. https://doi.org/
10.1108/BFJ-02-2022-0095

Niszczota, P., & Rybicka, I. (2023). The credibility of dietary advice formulated by ChatGPT: Robo-diets for
people with food allergies. Nutrition, 112, Article 112076. https://doi.org/10.1016/j.nut.2023.112076

Oliver, C. (2011). Critical realist grounded theory: A new approach for social work research. British Journal of
Social Work, 42(2), 371-387. https://doi.org/10.1093/bjsw/bcr064

Ostberg, J. (2003). What's eating the eater? Perspectives on the everyday anxiety of food consumption in late
modernity [Unpublished doctoral dissertation]. Lund University. https://www.lunduniversity.lu.se/lup/
publication/7d50c4d7-a542-40d0-a292-18f538e0f55f

Pagliai, G., Dinu, M., Madarena, M. P., Bonaccio, M., lacoviello, L., & Sofi, F. (2021). Consumption of
ultra-processed foods and health status: A systematic review and meta-analysis. British Journal of Nutrition,
125(3), 308-318. https://doi.org/10.1017/s0007114520002688

Paltriguera, L., Beamud, F., Miiller, M., Pavlou, P, Tertre, L., Van Den Bos, S. Zamparutti, T., &
Buonsante, V. (2024). Environmental determinants of health, including those caused by climate change
(PE 754.209). European Parliament. https://www.europarl.europa.eu/RegData/etudes/STUD/2024/
754209/IPOL_STU(2024)754209_EN.pdf

Urban Planning ¢ 2025 ¢ Volume 10 o Article 10635 30


https://www.cogitatiopress.com
https://doi.org/10.1016/j.healthplace.2019.102244
https://doi.org/10.3389/fpsyg.2023.1196142
https://doi.org/10.3389/fpsyg.2023.1196142
https://doi.org/10.1111/obr.12289
https://doi.org/10.1016/j.ecolecon.2017.09.009
https://doi.org/10.1080/1369118X.2023.2246524
https://doi.org/10.1111/obr.12107
https://doi.org/10.1111/obr.12107
https://doi.org/10.34172/ijhpm.2021.45
https://doi.org/10.34172/ijhpm.2021.45
https://doi.org/10.1080/10810730.2013.798384
https://doi.org/10.1108/WJEMSD-08-2020-0099
https://doi.org/10.1108/WJEMSD-08-2020-0099
https://doi.org/10.1108/BFJ-02-2022-0095
https://doi.org/10.1108/BFJ-02-2022-0095
https://doi.org/10.1016/j.nut.2023.112076
https://doi.org/10.1093/bjsw/bcr064
https://www.lunduniversity.lu.se/lup/publication/7d50c4d7-a542-40d0-a292-18f538e0f55f
https://www.lunduniversity.lu.se/lup/publication/7d50c4d7-a542-40d0-a292-18f538e0f55f
https://doi.org/10.1017/s0007114520002688
https://www.europarl.europa.eu/RegData/etudes/STUD/2024/754209/IPOL_STU(2024)754209_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/STUD/2024/754209/IPOL_STU(2024)754209_EN.pdf

S cogitatio

Papastratis, ., Konstantinidis, D., Daras, P., & Dimitropoulos, K. (2024). Al nutrition recommendation using
a deep generative model and ChatGPT. Scientific Reports, 14(1), Article 14620. https://doi.org/10.1038/
s41598-024-65438-x

Paterson, B. L., Thorne, S. E., Canam, C., & Jillings, C. (2001). Meta-study of qualitative health research: A practical
guide to meta-analysis and meta-synthesis. Sage.

Pawson, R., & Tilley, N. (1997). Realistic evaluation. Sage.

Penney, T. L., Almiron-Roig, E., Shearer, C., Mclsaac, J.-L., & Kirk, S. F. L. (2014). Modifying the food environment
for childhood obesity prevention: Challenges and opportunities. Proceedings of the Nutrition Society, 73(2),
226-236. https://doi.org/10.1017/50029665113003819

Pham, S., Churruca, K., Ellis, L. A., & Braithwaite, J. (2024). “No matter what time of day”: The value of
joining Facebook groups supporting women'’s self-management of gestational diabetes mellitus. Health
Expectations, 27(3), Article e14082. https://doi.org/10.1111/hex.14082

Pineda, E., Stockton, J., Scholes, S., Lassale, C., & Mindell, J. S. (2024). Food environment and obesity:
A systematic review and meta-analysis. BMJ Nutrition, Prevention & Health, 7(1), 204-211. https://doi.org/
10.1136/bmjnph-2023-000663

Ponzo, V., Goitre, |., Favaro, E., Merlo, F. D., Mancino, M. V., Riso, S., & Bo, S. (2024). Is ChatGPT an effective
tool for providing dietary advice? Nutrients, 16(4), Article 469. https://doi.org/10.3390/nu16040469

Porpora, D. (2015). Reconstructing sociology: The critical realist approach. Cambridge University Press.

Powell, J., & Pring, T. (2024). The impact of social media influencers on health outcomes: Systematic review.
Social Science & Medicine, 340, Article 116472. https://doi.org/10.1016/j.socscimed.2023.116472

Raza, A, Fox, E. L., Morris, S. S., Kupka, R., Timmer, A., Dalmiya, N., & Fanzo, J. (2020). Conceptual framework
of food systems for children and adolescents. Global Food Security, 27, Article 100436. https://doi.org/
10.1016/j.gfs.2020.100436

Reichertz, J. (2007). Abduction: The logic of discovery of grounded theory. In A. Bryant & K. Charmaz (Eds.),
The Sage handbook of grounded theory (pp. 214-228). Sage.

Rice, Z. S., & Liamputtong, P. (2023). Cultural determinants of health, cross-cultural research and global public
health. In P. Liamputtong (Ed.), Handbook of social sciences and global public health (pp. 689-702). Springer.

Richardson, S., Lawrence, K., Schoenthaler, A. M., & Mann, D. (2022). A framework for digital health equity.
npj Digital Medicine, 5, Article 119. https://doi.org/10.1038/s41746-022-00663-0

Rivera, A. F.,, Smith, N. R., & Ruiz, A. (2023). A systematic literature review of food banks’' supply chain
operations with a focus on optimization models. Journal of Humanitarian Logistics and Supply Chain
Management, 13(1), 10-25. https://doi.org/10.1108/JHLSCM-09-2021-0087

Rotta, T. N., & Parand, E. (2022). Bitcoin as a digital commodity. New Political Economy, 27(6), 1046-1061.
https://doi.org/10.1080/13563467.2022.2054966

Sacks, G., Vanderlee, L., Robinson, E., Vandevijvere, S., Cameron, A. J., Ni Mhurchu, C., Lee, A., Ng, S. H.,
Karupaiah, T., Vergeer, L., LAbbé, M., & Swinburn, B. (2019). BIA-Obesity (Business Impact Assessment—
Obesity and population-level nutrition): A tool and process to assess food company policies and
commitments related to obesity prevention and population nutrition at the national level. Obesity Reviews,
20(S2), 78-89. https://doi.org/10.1111/0br.12878

Sastre, A. (2014). Towards a radical body positive. Feminist Media Studies, 14(6), 929-943. https://doi.org/
10.1080/14680777.2014.883420

Saunders, B., Sim, J., Kingstone, T., Baker, S., Waterfield, J., Bartlam, B., Burroughs, H., & Jinks, C. (2018).
Saturation in qualitative research: Exploring its conceptualization and operationalization. Quality &
Quantity, 52(4), 1893-1907. https://doi.org/10.1007/s11135-017-0574-8

Urban Planning ¢ 2025 ¢ Volume 10 o Article 10635 31


https://www.cogitatiopress.com
https://doi.org/10.1038/s41598-024-65438-x
https://doi.org/10.1038/s41598-024-65438-x
https://doi.org/10.1017/S0029665113003819
https://doi.org/10.1111/hex.14082
https://doi.org/10.1136/bmjnph-2023-000663
https://doi.org/10.1136/bmjnph-2023-000663
https://doi.org/10.3390/nu16040469
https://doi.org/10.1016/j.socscimed.2023.116472
https://doi.org/10.1016/j.gfs.2020.100436
https://doi.org/10.1016/j.gfs.2020.100436
https://doi.org/10.1038/s41746-022-00663-0
https://doi.org/10.1108/JHLSCM-09-2021-0087
https://doi.org/10.1080/13563467.2022.2054966
https://doi.org/10.1111/obr.12878
https://doi.org/10.1080/14680777.2014.883420
https://doi.org/10.1080/14680777.2014.883420
https://doi.org/10.1007/s11135-017-0574-8

S cogitatio

Sikka, T. (2019). The contradictions of a superfood consumerism in a postfeminist, neoliberal world. Food,
Culture & Society, 22(3), 354-375. https://doi.org/10.1080/15528014.2019.1580534

Singh, K., Meyer, S. R, & Westfall, J. M. (2019). Consumer-facing data, information, and tools:
Self-management of health in the digital age. Health Affairs, 38(3), 352-358. https://doi.org/10.1377/
hlthaff.2018.05404

Smith, B., & Magnani, J. W. (2019). New technologies, new disparities: The intersection of electronic health and
digital health literacy. International Journal of Cardiology, 292, 280-282. https://doi.org/10.1016/j.ijcard.
2019.05.066

Statistics Norway. (2024). Norsk mediebarometer 2023. https://www.ssb.no/kultur-og-fritid/tids-og-
mediebruk/artikler/norsk-mediebarometer-2023

Stephenson, J.,, Heslehurst, N., Hall, J., Schoenaker, D. A. J. M., Hutchinson, J., Cade, J. E., Poston, L., Barrett, G.,
Crozier, S. R, Barker, M., Kumaran, K., Yajnik, C. S., Baird, J., & Mishra, G. D. (2018). Before the beginning:
Nutrition and lifestyle in the preconception period and its importance for future health. Lancet, 391(10132),
1830-1841. https://doi.org/10.1016/50140-6736(18)30311-8

Storeng, K. T., & Puyvallée, A. d. B. (2021). The smartphone pandemic: How Big Tech and public health
authorities partner in the digital response to Covid-19. Global Public Health, 16(8/9), 1482-1498. https://
doi.org/10.1080/17441692.2021.1882530

Story, M., Kaphingst, K. M., Robinson-O'Brien, R., & Glanz, K. (2008). Creating healthy food and eating
environments: Policy and environmental approaches. Annual Review of Public Health, 29,253-272. https://
doi.org/10.1146/annurev.publhealth.29.020907.090926

Storz, M. A, Beckschulte, K., Brommer, M., & Lombardo, M. (2022). Current sex distribution of cooking and
food shopping responsibilities in the United States: A cross-sectional study. Foods, 11(18), Article 2840.
https://doi.org/10.3390/foods11182840

Suarez-Lledo, V., & Alvarez-Galvez, J. (2021). Prevalence of health misinformation on social media: Systematic
review. Journal of Medical Internet Research, 23(1), Article e17187. https://doi.org/10.2196/17187

Supthanasup, A., Banwell, C., Kelly, M., Yiengprugsawan, V. S., & Davis, J. L. (2021). Child feeding practices
and concerns: Thematic content analysis of Thai virtual communities. Maternal & Child Nutrition, 17(2),
Article e13095. https://doi.org/10.1111/mcn.13095

Swinburn, B., Sacks, G., Hall, K., McPherson, K., Finegood, D., Moodie, M., & Gortmaker, S. (2011). The global
obesity pandemic: Shaped by global drivers and local environments. Lancet, 378(9793), 804-814. https://
doi.org/10.1016/S0140-6736(11)60813-1

Swinburn, B., Vandevijvere, S., Kraak, V., Sacks, G., Snowdon, W., Hawkes, C., Barquera, S., Friel, S., Kelly, B.,
Kumanyika, S., LAbbé, M., Lee, A., Lobstein, T., Ma, J., Macmullan, J., Mohan, S., Monteiro, C., Neal, B.,
Rayner, M., . . . Walker, C. (2013). Monitoring and benchmarking government policies and actions to
improve the healthiness of food environments: A proposed Government Healthy Food Environment Policy
Index. Obesity Reviews, 14(S1), 24-37. https://doi.org/10.1111/0br.12073

Swire-Thompson, B., & Lazer, D. (2020). Public health and online misinformation: Challenges and
recommendations. Annual Review of Public Health, 41, 433-451. https://doi.org/10.1146/annurev-
publhealth-040119-094127

Taylor, L. (2017). What is data justice? The case for connecting digital rights and freedoms globally. Big Data
& Society, 4(2). https://doi.org/10.1177/2053951717736335

Tefera, Y., Williams, C., Stankov, |., & Kickbusch, I. (2025). Digital determinants of health: Futureproofing
the health promotion community to navigate societal digital transformation. Health Promotion Journal of
Australia, 36(1), Article e914. https://doi.org/10.1002/hpja.914

Urban Planning ¢ 2025 ¢ Volume 10 o Article 10635 32


https://www.cogitatiopress.com
https://doi.org/10.1080/15528014.2019.1580534
https://doi.org/10.1377/hlthaff.2018.05404
https://doi.org/10.1377/hlthaff.2018.05404
https://doi.org/10.1016/j.ijcard.2019.05.066
https://doi.org/10.1016/j.ijcard.2019.05.066
https://www.ssb.no/kultur-og-fritid/tids-og-mediebruk/artikler/norsk-mediebarometer-2023
https://www.ssb.no/kultur-og-fritid/tids-og-mediebruk/artikler/norsk-mediebarometer-2023
https://doi.org/10.1016/S0140-6736(18)30311-8
https://doi.org/10.1080/17441692.2021.1882530
https://doi.org/10.1080/17441692.2021.1882530
https://doi.org/10.1146/annurev.publhealth.29.020907.090926
https://doi.org/10.1146/annurev.publhealth.29.020907.090926
https://doi.org/10.3390/foods11182840
https://doi.org/10.2196/17187
https://doi.org/10.1111/mcn.13095
https://doi.org/10.1016/S0140-6736(11)60813-1
https://doi.org/10.1016/S0140-6736(11)60813-1
https://doi.org/10.1111/obr.12073
https://doi.org/10.1146/annurev-publhealth-040119-094127
https://doi.org/10.1146/annurev-publhealth-040119-094127
https://doi.org/10.1177/2053951717736335
https://doi.org/10.1002/hpja.914

S cogitatio

Topham, J., & Smith, N. (2023). One day of eating: Tracing misinformation in “What | Eat In A Day” videos.
Journal of Sociology, 59(3), 682-698. https://doi.org/10.1177/14407833231161369

Traynor, M., Bernard, S., Moreo, A., & O'Neill, S. (2022). Investigating the emergence of third-party online food
delivery in the U.S. restaurant industry: A grounded theory approach. International Journal of Hospitality
Management, 107, Article 103299. https://doi.org/10.1016/j.ijhm.2022.103299

Tsao, S.-F., Chen, H., Tisseverasinghe, T., Yang, Y., Li, L., & Butt, Z. A. (2021). What social media told us in
the time of Covid-19: A scoping review. Lancet Digital Health, 3(3), e175-e194. https://doi.org/10.1016/
$2589-7500(20)30315-0

Turner, C., Aggarwal, A., Walls, H., Herforth, A., Drewnowski, A., Coates, J., Kalamatianou, S., & Kadiyala, S.
(2018). Concepts and critical perspectives for food environment research: A global framework with
implications for action in low- and middle-income countries. Global Food Security, 18, 93-101. https://
doi.org/10.1016/j.gfs.2018.08.003

Turner, C., Kadiyala, S., Aggarwal, A., Coates, J., Drewnowski, A., Hawkes, C., Herforth, A., Kalamatianou, S.,
& Walls, H. (2017). Concepts and methods for food environment research in low and middle income countries.
Agriculture, Nutrition and Health Academy. https://anh-academy.org/sites/default/files/FEWG_Technical
Brief_low.pdf

van Berkum, S., Dengerink, J., & Ruben, R. (2018). The food systems approach: Sustainable solutions for a sufficient
supply of healthy food. Wageningen Economic Research.

van Kessel, R, Seghers, L. E., Anderson, M., Schutte, N. M., Monti, G., Haig, M., Schmidt, J., Wharton, G.,
Roman-Urrestarazu, A., Larrain, B., Sapanel, Y., Stiiwe, L., Bourbonneux, A., Yoon, J., Lee, M., Paccoud, I,
Borga, L., Ndili, N., Sutherland, E., . . . Mossialos, E. (2025). A scoping review and expert consensus on
digital determinants of health. Bulletin of the World Health Organization, 103, 110-125H. https://doi.org/
10.2471/blt.24.292057

Vijaykumar, S., McNeill, A., & Simpson, J. (2021). Associations between conflicting nutrition information,
nutrition confusion and backlash among consumers in the UK. Public Health Nutrition, 24(5), 914-923.
https://doi.org/10.1017/51368980021000124

Vilkaite-Vaitone, N. (2024). From likes to sustainability: How social media influencers are changing the way
we consume. Sustainability, 16(4), Article 1393. https://doi.org/10.3390/su16041393

Vonthron, S., Perrin, C., & Soulard, C.-T. (2020). Foodscape: A scoping review and a research agenda for
food security-related studies. PLoS ONE, 15(5), Article e0233218. https://doi.org/10.1371/journal.pone.
0233218

Webster, F. (2014). Theories of the information society (4th ed.). Routledge.

WHO. (2020). Healthy diet. https://www.who.int/news-room/fact-sheets/detail/healthy-diet

WHO. (2023a). Policies to protect children from the harmful impact of food marketing. https://www.who.int/
publications/i/item/9789240075412

WHO. (2023b). Transforming food systems to reduce global inequality and improve food safety and health.
https://www.who.int/publications/m/item/transforming-food-systems-to-reduce-global-inequality-
and-improve-food-safety-and-health

WHO EURO. (2016). Tackling food marketing to children in a digital world: Trans-disciplinary perspectives.
Children’s rights, evidence of impact, methodological challenges, regulatory options and policy implications for
the WHO European Region. https://iris.who.int/handle/10665/344003

WHO EURO. (2021a). Digital food environments. https://www.who.int/europe/publications/i/item/WHO-
EURO-2021-2755-42513-59052

WHO EURO. (2021b). Slide to order: A food systems approach to meal delivery apps. https://iris.who.int/handle/
10665/350121

Urban Planning ¢ 2025 ¢ Volume 10 o Article 10635 33


https://www.cogitatiopress.com
https://doi.org/10.1177/14407833231161369
https://doi.org/10.1016/j.ijhm.2022.103299
https://doi.org/10.1016/S2589-7500(20)30315-0
https://doi.org/10.1016/S2589-7500(20)30315-0
https://doi.org/10.1016/j.gfs.2018.08.003
https://doi.org/10.1016/j.gfs.2018.08.003
https://anh-academy.org/sites/default/files/FEWG_TechnicalBrief_low.pdf
https://anh-academy.org/sites/default/files/FEWG_TechnicalBrief_low.pdf
https://doi.org/10.2471/blt.24.292057
https://doi.org/10.2471/blt.24.292057
https://doi.org/10.1017/S1368980021000124
https://doi.org/10.3390/su16041393
https://doi.org/10.1371/journal.pone.0233218
https://doi.org/10.1371/journal.pone.0233218
https://www.who.int/news-room/fact-sheets/detail/healthy-diet
https://www.who.int/publications/i/item/9789240075412
https://www.who.int/publications/i/item/9789240075412
https://www.who.int/publications/m/item/transforming-food-systems-to-reduce-global-inequality-and-improve-food-safety-and-health
https://www.who.int/publications/m/item/transforming-food-systems-to-reduce-global-inequality-and-improve-food-safety-and-health
https://iris.who.int/handle/10665/344003
https://www.who.int/europe/publications/i/item/WHO-EURO-2021-2755-42513-59052
https://www.who.int/europe/publications/i/item/WHO-EURO-2021-2755-42513-59052
https://iris.who.int/handle/10665/350121
https://iris.who.int/handle/10665/350121

S cogitatio

Wiesinger, J., Marlow, P., & Vuskovic, V. (2024). Agents. Google. https://ppc.land/content/files/2025/01/
Newwhitepaper_Agents2.pdf

Zeitler, L., Downs, S., & Powell, B. (2024). Adapting food environment frameworks to recognize a
wild-cultivated continuum. Frontiers in Nutrition, 11, Article 1343021. https://doi.org/10.3389/fnut.2024.
1343021

Zenone, M., Kenworthy, N., & Maani, N. (2022). The social media industry as a commercial determinant of
health. International Journal of Health Policy and Management, 12, Article 6840. https://doi.org/10.34172/
ijhpm.2022.6840

About the Authors

Sabrina lonata Granheim is a senior lecturer in food, nutrition, and health at the University
of Inland Norway. She is an interdisciplinary researcher with academic degrees in both
nutrition and the social sciences, and is completing her PhD in health and welfare, focusing
on the digitalization of food environments. Her research and professional experience
encompass nutrition policy, food environments, the human right to food, and public
health communication.

Liv Elin Torheim is a researcher at the Norwegian Institute of Public Health and is vice
chair of the Centre for Sustainable Diets. She is also advisor at the Norwegian Ministry
of Health and Care Services and holds a position as professor of public health nutrition
at Oslo Metropolitan University (OsloMet). Her research focuses on food intake and
its determinants, food environments, nutrition policies and interventions, and food as a
human right.

Laura Terragni is a professor of public health nutrition at Oslo Metropolitan University
(OsloMet). She has led multiple projects focused on food security, eating habits among
immigrant populations, and the improvement of food environments in various settings.
Her research focuses on the social and cultural aspects influencing eating habits, food and
migration, and sustainable food consumption.

Miranda Thurston is a professor of public health at the University of Inland Norway, where
she is leader of the Critical Public Health Research Group. She has an honorary professorial
position in the Division of Public Health, Sport and Wellbeing at the University of Chester,
UK, and a professor Il position at the Western Norway University of Applied Sciences. She is
a fellow of the Royal Society for Public Health, UK. Her research interests include food and

physical activity practices in populations, particularly with regard to social determinants and
social inequalities in health.

Urban Planning ¢ 2025 ¢ Volume 10 o Article 10635 34


https://www.cogitatiopress.com
https://ppc.land/content/files/2025/01/Newwhitepaper_Agents2.pdf
https://ppc.land/content/files/2025/01/Newwhitepaper_Agents2.pdf
https://doi.org/10.3389/fnut.2024.1343021
https://doi.org/10.3389/fnut.2024.1343021
https://doi.org/10.34172/ijhpm.2022.6840
https://doi.org/10.34172/ijhpm.2022.6840

	1 Introduction
	1.1 Current Approaches to the Conceptualization of the Food Environment
	1.2 Food Environment Transformations in Late Modernity

	2 Methods
	3 Findings and Discussion
	3.1 Defining the Digital Food Environment
	3.2 A Proposed Ontology for the Digital Food Environment
	3.2.1 Agency in the Digital Food Environment
	3.2.2 Social Structures and Broader Social Determinants
	3.2.3 Late Modern Processes Driving the Digital Food Environment
	3.2.4 Outcomes

	3.3 Comparing Traditional Food Environments and Digital Food Environments

	4 Limitations of This Study
	5 Policy Implications
	6 Conclusion

