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Abstract

This dissertation examines how sustainability challenges in contemporary food systems
are reflected in everyday eating by focusing on two connected aspects: the rapid global
expansion of online meal delivery services (OMDS) and current practices of Japanese home
cooking. Food systems involve environmental, health, and social concerns, which are
reflected in how food is accessed, prepared, and consumed in daily life, making everyday
eating practices an important entry point for understanding food-system sustainability. By
analyzing OMDS and household cooking as two key sites of everyday food practice, this
study investigates how changes in food access interact with cooking practices and
food-related judgment in shaping contemporary eating.

Chapter 2 presents a systematic mapping review of research on OMDS. Using the Web
of Science database, the study identified 128 English-language journal articles published
between 2000 and 2022 through keyword searches combining meal delivery and
sustainability-related terms. Among these, 50 articles explicitly addressed impacts relevant
to the SDGs. To assess SDG relevance, the study combined text mining, which identified
and counted SDG-related keywords in the full texts, with close reading to confirm how those
terms were used in context and whether they referred to concrete environmental, social,
health, or economic impacts associated with OMDS. The literature most frequently
discusses packaging waste, food waste, delivery-related CO2 emissions, precarious working
conditions for delivery riders, nutritional risks linked to convenience-oriented consumption,
and economic effects such as flexible employment opportunities and competitive pressure
on small independent restaurants. However, existing research remains fragmented: most
studies examine single outcomes in isolation, and only a small number analyze
environmental, social, and economic impacts within the same analytical framework. In
addition, several important longer-term effects remain insufficiently studied, including
changes in children’s food learning when home cooking is replaced by delivery, the
implications of OMDS use for the division of household labor, and whether platform-based
work promotes or constrains social mobility over time.

Chapter 3 analyzes sustainability-relevant features of contemporary Japanese home
cooking through a dish-level content analysis of recipes from NHK’s Today’s Cooking. The
study compiled 120 recipes introduced between 2023 and 2025 and coded each recipe for
protein sources, seasoning types, cooking methods, and salt content. The results show that
protein sources are distributed in line with national consumption statistics, with greater
reliance on pork, chicken, fish, and soy products than on beef. Seasonal ingredients are used
extensively. Fermented seasonings such as miso, soy sauce, and mirin appear frequently, and
many dishes rely on simple techniques such as pickling, simmering, and light stir-frying.
Nutritionally, the average salt content per recipe is below daily intake guidelines established
by the World Health Organization and Japan’s Ministry of Health, Labour and Welfare.
However, because the analysis focuses on individual dishes rather than daily menus, it
cannot determine how these recipes are combined within complete meals or across the
course of a day. Certain combinations of dishes could therefore exceed recommended salt
intake levels. The recipe corpus reflects several features associated with the UNESCO
recognition of washoku, including the use of diverse and fresh ingredients, attention to



nutritional balance, and the use of seasonal products. At the same time, the high prevalence
of fish-based recipes highlights a potential tension between nutritional goals and marine
resource conservation, which cannot be assessed accurately without more detailed analysis
of species composition and fishing origins. The recipe analysis shows how
sustainability-related choices and constraints are embedded in everyday cooking, and
suggests that this approach can be extended to cookbooks, cooking classes, and similar
culinary materials, making it applicable to the study of home cooking in different countries.
This dissertation develops a complementary analytical approach that combines
system-level analysis of food access through online meal delivery services with
practice-level analysis of home cooking. This approach provides a more grounded basis for
evaluating sustainability in everyday eating, moving beyond aggregate consumption
indicators to focus on culturally embedded recipes and routine food-related decisions.
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1. Introduction



1.1 Food, sustainability, and a pressing global challenge

Food occupies a unique and foundational place in the sustainability discourse. It sustains
not only human life but also cultural identity, social relationships, and the global economy.
Yet the ways food is produced, distributed, and consumed now place immense pressure on the
Earth’s ecosystems, contributing significantly to climate change, biodiversity loss, and
resource depletion (Foley et al., 2011). These environmental disruptions also deepen social
and economic inequalities, forming a cycle that undermines both ecological and human
well-being. In recent decades, the interdependence between food systems and sustainable
development has become one of the major areas of focus in global research and policy (Béné
et al., 2019; Moreno-Miranda & Dries, 2022). Food is now viewed not only as a biological
necessity but as an integrated system linking environmental, economic, and cultural
dimensions. Within this system, environmental integrity, human health, and cultural identity
are deeply interconnected.

At the global level, the modern food system stands as a remarkable achievement of
technological innovation, yet it has also generated a profound sustainability dilemma.
Industrial agriculture, mechanized processing, and international trade have made food more
abundant and affordable than at any point in history. However, these achievements have been
accompanied by escalating ecological pressures that now threaten planetary boundaries.
Agriculture and livestock production together occupy roughly 40% of the world’s arable land
and account for nearly 70% of all freshwater withdrawn for human use (Fanzo et al., 2021).
Moreover, recent analyses reveal that agrifood systems are now responsible for nearly
one-third of total anthropogenic greenhouse gas emissions (FAO, 2021). These environmental
inefficiencies are compounded by systemic failures on the consumption side of the food
system. Food waste represents a striking manifestation of global imbalance. Each year, more
than one trillion U.S. dollars’ worth of edible food, accounting for approximately one-third of
total production, is discarded, contributing to an estimated 8 to 10% of global greenhouse gas
emissions and consuming nearly 30% of the world’s agricultural land (UN Environment
Programme, 2024).

Paradoxically, the modern food system generates both ecological and social
contradictions. While vast amounts of food are wasted each year, 783 million people globally
face hunger (UN, 2024), and 150 million children under five suffer stunted growth from
chronic malnutrition (WHO, 2025). Despite a decline in relative undernourishment, 673
million people remained hungry in 2024, even as adult obesity rose from 12.1% in 2012 to
15.8% in 2022 (FAO, 2025a). This coexistence of excess and deprivation reveals deep
structural inequities in access, distribution, and diet quality — proving that sustainability
challenges are not just about production efficiency, but rooted in social and economic systems
that drive both overconsumption and hunger.

At this juncture, the global food system stands at a crossroads. On one side lies a century
of technological achievement that has dramatically expanded supply and reduced hunger; on
the other lies an intensifying convergence of ecological degradation, health disparities, and
social fragmentation. Addressing these tensions requires greater attention not only to
production processes but also to the everyday realities of food consumption—including how
food is accessed, eaten, shared, and given meaning in daily life.

In everyday contexts, these realities are shaped by broader social and temporal



constraints. Combined with increasing time constraints and the rise of dual-income
households, these changes have contributed to a decline in opportunities for home-based
cooking and a growing reliance on packaged and ready-to-eat foods (Jabs & Devine, 2006).
As access to ready-to-eat food becomes increasingly efficient, the cultural practices and
embodied knowledge involved in cooking and dietary judgment do not necessarily develop at
the same pace. This dissertation therefore investigates how sustainability-related tensions
emerge within ordinary eating practices, focusing on how shifts in food access interact with
everyday judgments about how food is selected, prepared, and valued, and how these
dynamics shape the possibilities for maintaining sustainable diets.

1.2 From global challenge to everyday practice: food access and judgement in
contemporary eating

In response to such contradictions, the international community has positioned food
transformation as integral to the United Nations Sustainable Development Goals (SDGs). As
the FAO notes, sustainable agrifood systems represent the foundation of the 2030 Agenda,
linking economic development with social equity and environmental protection. Because of
their integrative nature, transformations in these systems influence all seventeen Sustainable
Development Goals and determine the extent to which they can be achieved (FAO, 2025b).
How societies eat and manage food resources will therefore decisively shape the achievement
of sustainability targets. Earlier sustainability efforts concentrated mainly on increasing
agricultural productivity and efficiency (World Bank Group, 2022), but the debate has
gradually expanded to encompass consumption and dietary behavior. This shift reflects the
recognition that people’s eating habits, together with the ways they prepare, share, and
dispose of food, profoundly affect both ecosystems and human health. Defined jointly by
FAO and the WHO, sustainable healthy diets are “dietary patterns that promote all dimensions
of individuals’ health and well-being; have low environmental pressure and impact; are
accessible, affordable, safe, and equitable; and are culturally acceptable” (FAO and WHO,
2019). Empirical evidence shows that shifting diets toward more plant-based or flexitarian
patterns, together with reducing food loss and waste, can substantially lower greenhouse gas
emissions and other environmental impacts of the global food system (Springmann et al.,
2018). Yet such transitions cannot be realized through rational persuasion or regulation alone,
because food practices are embedded in emotion, memory, and identity.

Sustainability encompasses not only technological and policy dimensions but also
cultural and behavioral ones. Food practices, in particular, embody these dimensions: eating is
a way we connect with others, and cooking is an act of care and creativity. Shifting to
sustainable food systems means changing not only how food is produced and distributed but
also how we think about and relate to food in our daily lives. According to Johnston et al.
(2014), sustainable diets are shaped by social-cultural factors such as cultural norms,
consumer knowledge and skills, and thus one promising pathway of change is through social
learning processes in which environmental awareness becomes linked with everyday food
practices. To truly understand food sustainability, we need to look beyond statistics and
consider the daily choices and behaviors of individuals.

Urbanization, globalization, and technological innovation have drastically reshaped those
decisions. The majority of the world’s population now lives in cities, where food access is



increasingly mediated by retail networks such as supermarkets, convenience stores, and
fast-food chains that have expanded globally, standardizing flavors and normalizing
ready-to-eat consumption. While these developments bring convenience and diversity, they
also accelerate resource use and erode local food traditions.

This transformation operates across economic, temporal, and cultural dimensions. Food
is now designed for speed—quick preparation, minimal engagement, and constant availability.
Earlier technologies such as refrigeration, microwaves, and frozen meals marked milestones
in this pursuit of efficiency. In the digital era, online platforms extend this logic, integrating
selection, ordering, and delivery into seamless digital processes. The COVID-19 pandemic
accelerated this shift, embedding online meal-delivery services into everyday life worldwide.
Yet, while such innovations improve accessibility, they also produce new environmental and
ethical challenges—ranging from packaging waste to the carbon intensity of rapid-delivery
logistics (Iimuro & Tabata, 2024). Moreover, modern technologies are reshaping how cooking
is practices and understood. As machines, apps, or delivery services take on tasks that were
once part of meal preparation, opportunities for engaging with cooking skills and shared
food-related routines may become less frequent in everyday life.

In response to these disruptions, counter-movements have arisen to reclaim food as a
source of ecological awareness and cultural belonging. Initiatives such as “Slow Food,”(Slow
Food, 2025) and “Farm to Fork,”(European Commission, 2025) advocate food systems that
are high-quality, environmentally responsible and socially just, emphasising cultural diversity,
fair livelihoods and healthy, sustainable diets. The recognition by UNESCO of culinary
practices as intangible cultural heritage highlights how traditional foodways support social
identity and cultural continuity, and as noted by UNESCO, many such practices also
“promote a varied diet that respects ecosystems and maintains genetic biodiversity (Bessiére,
2013; UNESCO, 2025). These developments suggest that the challenge for sustainable eating
lies in how effciency-oriented food systems are integrated into everyday practices and
food-related judgment.

Although sustainability research has increasingly called for broader perspectives on food
systems, scholarly attention remains uneven. Most studies continue to prioritize
production-oriented metrics such as carbon footprints, yield efficiency, or trade flows, while
giving limited attention to the cultural and communicative dimensions of eating. This neglect
restricts understanding of how sustainability is interpreted and practiced in everyday contexts.
Food systems are not only physical infrastructures but also social and cultural systems
through which values of health, responsibility, and pleasure are negotiated. They are mediated
through diverse channels—television, advertising, recipe media, and digital platforms—that
shape collective perceptions of what counts as “sustainable” or “desirable” food.

1.3 Research focus and analytical framework

This recognition forms the conceptual foundation of the present research. Food
sustainability is shaped by everyday practices through which food is accessed, prepared, and
valued, as well as by the technological systems that organize these practices. Contemporary
food environments compel individuals to navigate constant trade-offs between efficiency and
meaning, innovation and memory. Understanding how these tensions unfold in everyday life
offers critical insight into whether global sustainability goals can translate into practical
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realities. Accordingly, this dissertation proceeds from the awareness that food mirrors the
broader sustainability paradox: while technological innovation promises solutions, it also
deepens dependence on external systems; while cultural traditions offer moral guidance, they
risk idealization. The central question motivating this study is how individuals and societies
negotiate these competing logics—how they balance convenience with conscience, speed
with care, and progress with preservation.

Building upon these insights, this dissertation investigates two pivotal dimensions of
contemporary food systems: efficiency-oriented forms of food access and everyday cooking
practices. Rather than treating sustainability as located in a single domain, the study brings
together analyses of food acquisition and food preparation to clarify how
sustainability-related tensions are negotiated across different sites of everyday eating.

For this purpose, the dissertation combines a global review of research on online
meal-delivery services with a practice-based analysis of home cooking. Although the analysis
draws on empirical materials from Japan, its primary aim is not to characterize a national
dietary pattern but to develop an analytical approach to home cooking as a practice through
which food-related judgment, cultural knowledge, and sustainability concerns are enacted.
The structure of the dissertation and the relationship between the two studies are summarized
in Table 1.1
Table 1.1 Overview of the two studies examined in this dissertation

Analytical Dimension Study 1: Online meal delivery services

(Chapter 2) (Chapter 3)

Study 2: Home cooking practices

Primary research object Online meal delivery services Home cooking practices

Position in food system Food access and consumption mediated by Domestic food preparation

digital platforms

Geographical scope

Global

Empirical materials from Japan

Empirical materials

Peer-reviewed international research

literature

Recipes from NHK Today’s Cooking

Methodological approach

Systematic literature review

Dish-level analysis

Temporal scope

Contemporary and rapidly expanding

phenomenon

Longitudinal archive

Analytical focus

Sustainability implications of digitally

mediated food access

Sustainability as enacted through

everyday cooking practices

Role in overall argument

Illuminates challenges associated with

efficiency-oriented food access

Reveals the role of cultural knowledge
and practice in sustaining food-related

values

1.4 Scholarly and social contributions

The dissertation’s contributions are both scholarly and practical. Academically, it
broadens the field of sustainability studies by bringing cultural, media, and practice-based
perspectives into discussions traditionally dominated by environmental science and policy. It
also introduces the dish-level method as a new analytical framework for examining how
sustainability is embodied in domestic cooking and media representation.

Socially, the findings indicate that sustainable transformation involves aligning
innovation with cultural continuity, with everyday cooking practices serving as important sites



for cultivating habits that reconcile convenience and tradition; policymakers and educators
can therefore draw on cultural knowledge and media to design interventions that are both
effective and culturally resonant.

Finally, the dissertation offers a reflexive contribution to scholarship itself. By
combining a systematic review with a practice-based cultural analysis, the study shows how
understandings of sustainability are shaped through both lived experience and scholarly
interpretation. This methodological diversity reflects an effort to connect global patterns with
local realities, and quantitative analysis with qualitative insight, paralleling the very tensions
that sustainability seeks to resolve.

1.5 Organization of the dissertation

Chapter 1 has outlined the research background, conceptual framework, academic
significance, and contributions of this study. Chapter 2 presents the first investigation, “How
might the spread of online meal delivery services impact achievement of the SDGs?”,
synthesizing current scholarship on digital food systems and their sustainability implications.
Chapter 3 then turns to “Traditional wisdom for modern sustainability: A dish-level analysis
of Japanese home cooking in NHK Today’s Cooking”, exploring how traditional culinary
sensibilities such as balance and seasonality are expressed in everyday cooking as forms of
sustainability. Chapter 4 concludes by bringing together insights from both studies to discuss
their implications for sustainability research and practice, focusing on how changes in food
access and everyday cooking practices shape the ways sustainability is understood and
negotiated in daily eating..



2. How might the spread of online meal-delivery services impact

achievement of the SDGs?



Abstract

The development of the online meal-delivery industry is a double-edged sword, with potential
to both hamper and drive progress towards achievement of the Sustainable Development
Goals (SDGs). Yet most studies examining this industry have been conducted from the narrow
perspective of specific academic fields, focusing on single issues or on individual cases. In
this paper, by drawing upon the thematic foci of the SDGs as an analytical framework, we
conducted a systematic and objective review to assess consequences of the online
meal-delivery’s development for sustainable development. After selecting and reviewing 128
peer-reviewed articles identified on Web of Science, we systematically coded their contents,
and examined key trends along with knowledge gaps. The review shows that direct
consequences for the SDGs—for instance, human health, plastic waste, carbon emissions, and
labor conditions—have been thoroughly discussed. Conversely, we found a lack of attention
to other indirect but important consequences, including impacts on poverty, hunger, education,
and gender equality, which are yet to be thoroughly investigated. Particularly, our findings
point to a need for more knowledge on how the industry is impacting food access in light of
the “digital divide” between IT-literate consumers and those possessing less familiarity with
digital technologies, how employment opportunities contribute to poverty alleviation or
exacerbation of class gaps, and how the meal-delivery industry can contribute to achieving
zero hunger by increasing food access to vulnerable populations. Our findings generate
important insights to guide the formulation of more targeted countermeasures to address
issues that risk hindering achievement of sustainable development.



2.1 Introduction

With the increasing popularity, development and diffusion of the Internet, smartphones
and digital payments, the online meal-delivery market is rapidly expanding worldwide.
Online meal-delivery is the process of ordering ready-to-eat meals from a commercial entity,
typically via an application on an Internet-connected device. The COVID-19 pandemic has
considerably accelerated the use of meal-delivery services, since restaurants in many
countries were forced to suspend dine-in services and were only allowed to operate via
meal-delivery, or other contactless distribution methods (Meena and Kumar, 2022).
Consequently, many restaurants have shifted their focus to meal-delivery, which has since
become the key driver for their sales and revenue growth (Chotigo and Kadono, 2021). In
2026, the global revenue of this market is expected to reach US $474.3 billion, with the
number of online meal-delivery users reaching 2.69 billion (Statista, 2022).

The rise and popularity of digital meal-delivery services marks a fundamental change in
our “food environment”, referring to the interlinked physical, economic, political and social
conditions shaping the production and consumption of food (Horta et al.,, 2020).
Contemporary food environments have already experienced major changes due to
globalization, urbanization, and rising incomes (WHO European Office, 2021a). Yet digital
technologies, such as mobile terminal technologies and the spread of wireless internet
infrastructure, are propelling these transformations further, complicating an already complex
system that influences food-related behaviors and eating practices (Fernandez and Raine,
2021; WHO European Office, 2021a). The emergence of digital food-consumption practices,
of which apps and meal-delivery are core components, is one of the hallmarks of this
transformation, providing both opportunities and barriers to efforts to promote healthy eating
and sustainable development.

Indeed, on September 23, 2021, the United Nations (UN) Food Systems Summit was
held during the General Assembly in New York. Declaring that “Changing food systems is not
only possible but necessary, for our planet, for people, for prosperity”, this summit set a
transformative agenda for food production and consumption, linking this shared global
challenge to efforts to achieve the Sustainable Development Goals (SDGs) by 2030. This call
for action builds on the multiple references to food systems in the SDGs. For instance, SDG 2
advocates for sustainable agriculture and the proper functioning of food commodity markets,
while SDG 3 states a need to promote access to adequate nutrition to contribute to disease
prevention, good health, and cognitive development (United Nations, 2021). Furthermore, the
production and consumption of food directly impact poverty (SDG 1), climate change (SDG
13) and biodiversity (SDG 15), and are also strongly relevant for education (SDG 4), gender
quality (SDG 5), and decent work (SDG 8). Food systems are even considered as one of the
entry points or key transitions that can have catalytic and multiplier effects across the SDGs
(see UN Sustainable Development Group, 2023).

Conversely, the environmental and societal externalities of industrial food systems —
including greenhouse gas (GHG) emissions, deforestation, destruction of biodiversity, waste,
use of dangerous chemicals and societal harms — all hamper progress towards these goals
(Dekker et al., 2020). While many of these externalities are associated with food production,
consumption behavior is an equally critical driver of the sustainability of food system (see
Polzin et al., 2023). Indeed, dietary choices, such as plant-based or animal-based diets, and



purchasing habits, such as seasonality and local sourcing, are crucial in shaping greenhouse
gas emissions, land use and biodiversity impacts, often in locations far away from
consumption activity (see Springmann et al., 2018). Additionally, rising incomes, population
growth, and increasingly diverse food purchasing channels contribute to increased food waste,
particularly in developing countries (see Barrera and Hertel, 2021). This growing issue of
food waste, alongside persistent global hunger, poses a significant social challenge.
Furthermore, excessive purchases of high calorie foods have been linked to problems such as
obesity, diabetes, and impaired mental health (see Barrera and Hertel, 2023). And since many
environmental and societal impacts are interlinked, both food production and consumption
influence multiple SDGs in both positive and negative ways (see Kennedy et al., 2020).

Online meal-delivery services are an important driving force for this transformation,
exerting considerable impacts in terms of food access, innovation, job creation, economic
livelihoods, etc. Furthermore, since such impacts can be both positive and negative (Li et al.,
2020), the development of online meal-delivery services can either hinder or drive progress
towards SDGs. Thus, there is a pressing need to deepen our understanding of the various
impacts caused by the spread of online meal-delivery services so that this digital
transformation of our food system can become a critical driving force to achieve the SDGs by
2030.

Following the accelerating uptake of online meal-delivery services around the world,
associated research has rapidly accumulated. However, it suffers from multiple limitations.
First, interdisciplinary and holistic discussions are lacking, since a considerable number of
studies have been conducted from the narrow perspective of specific academic fields, be they
nutrition and dietetics (Zhao et al., 2021), pubic, environmental and occupational health
(Keeble et al., 2021), or business and economics (Umer et al., 2021). Second, numerous
studies have highlighted several problems that are accompanying the digitally driven spread
of meal-delivery services. These include discussion of whether the food offerings on
meal-delivery apps are healthy or not (Brar and Minaker, 2021), environmental impacts such
as plastic waste generation, food waste, and carbon emissions (Liu, 2020; Zhang et al., 2022),
and working conditions for delivery riders (Abilio et al., 2021). Yet these analyses are
typically focused on single issues or on individual case studies. Conversely, there is a lack of
studies that identify common issues running across a large number of cases around the world.
Although a cross-cutting perspective by Jia and colleagues (2022) raises concerns that the
rapid increase of meal delivery apps has potential to hamper progress towards many SDGs,
the rapidly accumulating evidence of diverse sustainability impacts in the scientific literature
has yet to be comprehensively and systematically assessed. Similarly, another study by Li et
al. (2020) identifies overarching issues cutting across several geographies and academic fields.
However, the focus on grey literature similarly leaves unexamined the rapidly accumulating
scientific literature discussing online meal-delivery impacts.

To address these gaps, we carried out a literature review to systematically investigate the
manifold impacts of online meal-delivery services on sustainable development through the
lens of the 17 SDGs. Our research proceeds from the following question: What types of
impacts with relevance for sustainability are discussed in the literature on meal-delivery
services, and how might they affect achievement of the SDGs?

To answer this question, we systematically searched for academic papers on Web of
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Science, identifying 128 papers published since 2014 that we examine herein. We employed a
mapping review approach, drawing on established methodologies (James et al., 2016;
Granheim et al., 2021; Trencher et al., 2023) to systematically code the contents of these
studies, and subsequently examine key trends using visualizations of both quantitative and
qualitative evidence.

This study’s novelty and contribution to the literature are at least three-fold. Firstly, by
integrating the experiences of numerous and diverse meal-delivery initiatives across the world,
this study provides the most comprehensive view to date of diverse impacts and their
implications for sustainable development. Second, the SDGs provides an ideal framework to
objectively identify multiple issues undermining the sustainability of the digital meal delivery
industry. Additionally, the multi-faceted perspective is also suited to discussing interlinkages
and tradeoffs across impacts as well as potential positive contributions to sustainable
development. Third, by systematically identifying commonly discussed themes in the
literature as well as underrepresented or yet to be researched areas, our analysis identifies
several promising avenues for carrying out future research.

2.2 Methodology
2.2.1 Scope of analysis

When using "meal-delivery” or “food-delivery” in the subsequent discussions, we refer
to a service in which the general public uses an app or website from a mobile device like a
smart phone, tablet or computer to order ready-to-eat meals from restaurants or independent
meal-delivery companies, which are then delivered to the consumers by delivery riders (Fig.
2.1). In previous scholarly work, many studies on meal-delivery used the item “food delivery”
(Zhao et al., 2021; Sharma et al., 2021; Keeble et al., 2021). However, the word “food”
includes ready-to-eat meals along with specific ingredients and foods, such as vegetables,
meat and organic food. In this study, we exclude such applications and limit the scope of our
analysis to the delivery of ready-to-eat meals prepared by restaurants and commercial
kitchens. Meanwhile, we use the term “meal-delivery” when referring to ready-to-eat meals,
and “food” when pointing to edible substances more broadly.

~

Pickup & delivery @ e Consumer

P
{

®
O
| I I I ; @ Search restaurants
|| & offers

Accept &
prepare meal ‘

Social media & digital marketing
(online meal-delivery apps)

Pay 9 Q Select meal items

\_//

Fig. 2.1 A simplified representation of the app-based meal-delivery process based on WHO
(2021b)
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2.2.2 Search strategy

To identify relevant publications, we used Web of Science, the world’s most authoritative
and widely used database of academic research (Birkle et al., 2020), carrying out the search
on March 31, 2022. The search string was as follows: (food-delivery OR meal-delivery) AND
(sustainable OR sustainability OR SDG* OR Agenda 2030 OR environment* OR societ* OR
social OR econom*) AND (Year Published: 2000-2022) AND (Language: English) AND
(Document Type: Article OR Review).

Our search extracted articles or reviews in English that contained “meal-delivery” or
“food-delivery” in the article title, keywords or abstract. To locate publications engaging with
perspectives relevant to the SDGs, the search string included “sustainable”, “sustainability”,
“SDGs”, and “Agenda 2030”. However, few papers to date have explicitly discussed the
connection between the development of meal-delivery and the achievement of the SDGs. To
overcome this limitation and identify papers from a broader set of literature that nonetheless
discusses varied impacts from the development of the meal-delivery industry on society, the
environment, and the economy, we expanded the search scope to include these keywords.
Finally, we limited the publication year to 2000 for the reason that online meal-delivery is a
relatively young industry, recognizing that some of the first companies in continental Europe
were founded in 2000 and 2001 (WHO European Office, 2021b).

Recognizing that many scholars use Scopus for literature reviews, we validated the
soundness of our decision to only use Web of Science by performing a test on Scopus using
the same search settings outlined above. The above search procedure yielded 350 and 295 hits
respectively. Upon comparing the two datasets, we found that Web of Science provided a
more comprehensive set of results, including all those available in Scopus. Consequently, we
proceeded with the Web of Science results for our further analysis.

2.2.3 Screening

We then used a procedure summarized in Figure 2.2 to identify a sample of relevant
papers for the review. First, we used the Web of Science field classification settings to exclude
those found to discuss meal-delivery from perspectives unsuited to the focus of our study.
These included the life sciences such as zoology and neurology, chemistry and oceanography,
amongst which irrelevant discussions included animal fodder deliveries and medical
experiments, for instance. Second, we then checked the abstracts of the excluded 150 papers.
After finding that two had a suitable focus, we subsequently added these to our sample. Third,
we then screened the titles and abstracts of the resulting 202 papers for eligibility, omitting
those that did not explicitly mention the act of ordering ready-to-eat meals among the general
public. This resulted in the elimination of 74 papers. These included those focused on specific
users (e.g., children, the elderly, the homeless, etc.) and deliveries of food ingredients rather
than ready-to-eat meals. This reduced the sample to 128 publications that were then subjected
to a full-text reading. Of these, we found 50 papers that explicitly discussed
sustainability-related impacts in the online meal-delivery industry. We subjected these papers
to our coding analysis of which the results appear in Table 1 and Figure 7. The remaining 78
publications, although not explicitly discussing sustainability impacts, still provided us with
important insights into the nature of the industry’s development along with its various
consequences. For example, many of these papers explore the demographics and
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behavior of consumers, barriers to usage, service failures, and so forth. Because such
discussions still allow us to infer indirect or secondary connections between meal-delivery
and the SDGs, we included these papers in the corpus of literature (see Supplementary
material 1) upon which we now perform our review.

Records identified through Web of
Science database searching (n=350)

=z Records from excluded academic fields (n=150):
'C:> | *  Biology-related (e.g., Zoology, Marine Freshwater, Biology... )
f_f- ) Medical science-related (e.g., Neurosciences, Pharmacology, Pharmacy...)
E ¢ b Chemistry-related (e.g., Chemistry, Multidisciplinary, Analytical...)
2 +  Other unrelated fields (e.g., Fisheries, Ecology, Oceanography...)
a

Records remaining after the removal of

unrelated areas (n=200)

|< Abstracts of excluded articles were checked.
¢ Those found to be relevant were recovered for inclusion (n=2)

z
=l
w
3 Records rechecked (n=202)
£
w
g | Excluded records (n=74)
< > - Unrelated research areas (e.g., zoology, neurology, animal fodder deliveries,
g J’ medical experiments) (n=14)
£ . Focused on specific users (e.g., children, students, older people, diabetics,
w -
~ Eligible records after the title and abstract the homeless, NG_OS) (nfam )
@ < Focused on food ingredients instead of ready-to-eat meals (n=30)

screening (n=128)
]
= Total records included for full-text reading (n=128)
o Records explicitly addressing sustainability-related impacts (n=50)
z

Records without explicit sustainability-related discussions (n=78)

Fig. 2.2 Flowchart showing the systematic process for selecting relevant studies

2.2.4 Analysis and coding of literature

As shown in Fig. 2.3, we analyzed the corpus of 128 papers from both a macro, meso
and then micro perspective. The macro-level analysis aimed to objectively identify overall
thematic trends by creating quantitative descriptions of the dataset. As a first step, we used
text mining to identify the most commonly discussed keywords and concepts across the entire
dataset. As a second step from a meso perspective, we built visualizations of the thematic foci
of individual papers after coding their contents according to variables described in
Supplementary Material 2 (Table S1). Finally, in a third step carried out at the micro-level, we
aimed to deepen qualitative understanding of the literature by discussing the main themes
identified from the macro-level analysis and then identifying knowledge gaps. This discussion
was organized into three sections: frequently discussed impacts, seldomly discussed
perspectives, and missing perspectives.

13



Identify most commaonly mentioned keywords and concepts

Identify the number of papers discussing impacts
with relevance to each SDG

3. Micro-level |dentification of:
ifialiatics ahmyss) -Frequently discussed impacts
Detailed reading of full texts, «Seldomly discussed perspectives

concentrating on themes +Not discussed perspectives
identified in Step 2 PRtR

Fig. 2.3. Research design and methods used for analysis

For step one, when implementing the text-mining procedure, we built a list of ten
keywords for each SDG (Supplementary Material 2 Table S2). We started by selecting up to
five of the most frequently used keywords from each SDG’s description within the document
Transforming our world: the 2030 Agenda for Sustainable Development (United Nations,
2015). We then selected the remaining keywords to arrive at a total of ten by examining the
most commonly used concepts and keywords on the official UN-SDG website and The
Sustainable Development Goals Report 2023 (see United Nations, 2023). We utilized KH
coder, an open-source software for text mining, to calculate the frequency of keyword
appearances in the aforementioned documents. Keywords were lemmatized to the root term to
identify all related words. For instance, “transport®” captures mentions of “transport”
“transportation” and “transported”. Subsequently, we contracted a data service firm to count
the occurrence of the keywords in the full texts of all articles in our corpus, using the keyword
lists for each SDG we provided. We then created visualizations to show the frequency of all
keywords appearing 100 or more times in the corpus. The results allowed us to identify key
issues or goals most mentioned in our corpus.

The coding analysis conducted in the second step addresses the limitation of the
text-mining method used in the first step, which cannot capture the context in which particular
keywords are used. During the coding process, we systematically examined each article that
referenced SDG-related keywords to assess the extent to which the issues were mentioned or
addressed. Specifically, we categorized mentions sustainability related impacts represented a
primary focus, a minor focus, or a passing mention. To ensure accuracy, we only coded a
paper as discussing a particular SDG if an explicit mention was made about a relevant societal
or environmental impact in the online meal-delivery industry or if a strong correlation was
observed. For instance when keywords such as “school” and “education”—closely associated
with SDG 4—were identified, we inferred the paper’s relevance to SDG 4 only if these words
were used to discuss connections between education and the meal-delivery industry.
Conversely, if the paper merely presented statistical data on meal-delivery workers'
educational background as part of a statistical analysis without providing deeper discussions
from the perspective of SDG 4, we did not categorize it under that goal. Additionally, we
incorporated variables such as publication year, country of investigation, and field of
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publication, utilizing data from the Web of Science database.

In the final step, we read the papers in full to build a more detailed and qualitative
picture of the nature of discussions about various impacts of the online meal-delivery industry.
Using the results of the coding analysis, we focused our qualitative discussion on the most
frequently discussed impacts and topics, while also identifying seldomly discussed or
undiscussed topics.

2.3 Results and discussion
2.3.1 Characteristics and thematic focus of the literature

As shown in Fig. 2.4, the bulk of studies has emerged since 2019, indicating a rapid
growth of scholarly interest in the development of the meal-delivery industry along with its
various impacts. This surge of scholarly interest points to the timeliness of this review of
key discussions in this field. Moreover, among the 128 papers, 43 mentioned COVID-19, thus
testifying to the pandemic’s driving influence on the sudden expansion of the industry.
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Fig. 2.4 Publication years of the corpus (n=128)
Note: Data for 2022 is limited to January 1% to March 31'.

The research to date has predominantly concentrated on activities in Asian countries,
such as China and South Korea (Fig. 2.5). In particular, studies on China dominate the
literature, making up 24% of publications. This can largely be explained by the rapid growth
of the market in this country. Western countries have also received attention in the literature,
notably English-speaking countries such as the USA, Australia and the UK along with Italy
and other European nations. The studies on the global north mostly focus on how digital food
ordering affects health and wellness from the perspective of the individual or public health,
and whether the users of these applications might become overweight or obese (Partridge et
al., 2020; Keeble et al., 2020,2021; Brar and Minaker, 2021). Meanwhile, other researchers
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taking interest in developments in these regions have examined issues of how meal-delivery

app algorithms work (Belanche et al., 2020; Ahn and Kwon, 2021; van Doorn and Chen, 2021)
and the logistical patterns that lead to a more profitable meal-delivery business (Steever et al.,

2019; Niu et al., 2021).

Conversely, our results also show an absence of articles focused on Africa within the
corpus. Although the online meal-delivery market in Africa is still in its infancy, it is expected
to grow and diversify in the coming years due to rapidly increasing urban populations and the
rising demand for convenient and quick meal options. Indeed, online meal-delivery services
have already began to penetrate into some countries on the continent. For instance, Uber Eats
operates in Kenya and South Africa (see Uber Technologies Inc., 2024a, 2024b) and Jumia
Food in Algeria, Cote d'Ivoire, Kenya, Morocco, Nigeria, Tunisia, Ghana, Senegal, Egypt,
Kenya and Uganda (see Jumia, 2024). However, although this emergence of the meal-delivery
industry in the African context is discussed in the scholarship (see Bannor and Amponsah,
2024), the corpus contains no explicit discussions about issues affecting Africa from an SDG

perspective.
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Fig. 2.5 Investigation areas of the literature (n=128)
Note: Some studies discussing multiple countries appear in the results of multiple regions.
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Fig. 2.6 Frequency of SDG-related words in the corpus
(6a) Width of bars and numbers show the total mentions for all 10 keywords used for each SDG
(Supplementary Material Table S2). (6b) Width of bars and numbers show the frequency of all

keywords appearing 100 or more times in the corpus.

The results of the text mining analysis (Fig. 2.6) indicate strong attention to SDGs 8,
12, 3 and 9. In terms of specific keywords, discussions relevant to SDG 8 frequently
involve references to the economy, markets, jobs, workers, employment conditions, the
nature of gig work, and financial aspects. Investigations evoking sustainability aspects
pertinent to SDG 12 mainly refer to waste, packaging and consumption behavior.
Dimensions relevant to SDG 3 are also frequently mentioned, namely health, the pandemic,
obesity and lifestyles. Mentions of the technology-based nature of the meal-delivery
industry and its structural characteristics hold relevance to SDG 9, chiefly comprising of
keywords such as digital, internet, innovation and supply chains. The text mining results
also show frequent mention of carbon and CO2 emissions, highlighting consideration of
impacts relevant to climate change and SDG 13. Conversely, our results reveal a relatively
lower frequency of keywords of relevance to SDGs 6, 10, 14, 16, and 17. This indicates
that the literature has paid less attention to impacts and issues that pertain to freshwater and
marine resources and eco-systems, social and economic inequalities, peace and justice, and
capacity-building, partnerships, or international cooperation.

While this macro-level analysis identifies key areas where the corpus of literature has
discussed sustainability dimensions in the online meal-delivery industry, the text-mining
analysis is unable to quantify the number of publications that have engaged with each
theme or the extent of this engagement. We thus address this objective in the following

section.
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2.3.2 Analysis of sustainability impacts

We read the full texts of the entire sample of relevant publications (n=128) with the goal
of extracting discussions on how online meal-delivery services might impact the
achievements of the SDGs.

Table 2.1 compiles the particular SDGs given attention in the papers that explicitly
discuss sustainability impacts along with the academic field of the paper, following the
categories suggested by Web of Science.

With respect to academic disciplines, we found that most papers fall in the fields of
environmental science, nutrition, and engineering. Results also indicate that the type of
academic field significantly influences the nature of the discussions about meal-delivery. For
example, scholars from the fields of environmental sciences and engineering along with
science and technology tend to evoke environmental issues like plastic waste, climate
problem or road congestion. These discussions are strongly interrelated with SDG 12 and 13.
Publications from disciplines such as nutrition, environmental and occupational health are
generally more attentive to health-related issues, which concern SDG 3. Meanwhile,
publications from business and economics, and policy or law related fields tend to discuss
social issues, such as women in gig work, worker demographics and labor conditions, and
employment protection as well as difficulties in ordering meals online among older adults.
Finally, papers dealing with the topics of sustainable cities and communities (SDG 11) are
usually found in the fields related to geography, transportation, and so on. This analysis also
demonstrates SDG related discussions that are yet to find traction in the literature. For
instance, across all fields, there is a noticeable lack of engagement with SDG 1, 2, 4, 6, 10, 16
and 17. This suggests that the correlation between online meal-delivery and ending poverty
and hunger, quality education, etc., have not been fully cognized yet.
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Table 2.1 SDGs emphasized in each academic field

SDGs Number

1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17of papers

Environmental Sciences & Ecology 5 2 3 1 711 1 1 17
Nutrition & Dietetics 10 1 2 1 1 1 10
Engineering 1 3 5 6 9
Science & Technology 1 2 1 4 5 7
Business & Economics 1 1 1 4 1 1 2 7
Public, Environmental & Occupational Health 4 4
Geography 2 1 2 3
Psychology 1 1 1 2
Urban Studies 1 2 1 2
Transportation 1 2 1 2
Sociology 1 1 1 1 2
Social Sciences 1 1 1 1 2
Government & Law 2 2
Energy & Fuels 1 1 2
Toxicology 1 1 1 1 1
Thermodynamics 1 1
Telecommunications 1 1 1
Public Administration 1 1
Food Science & Technology 1 1 1
Construction & Building Technology 1 1
Computer Science 1 1 1

Note: This table compiles coding results for all papers explicitly discussing impacts with
relevance to the SDGs. There are 26 papers with relevance to one goal, 15 papers to 2 goals, 6
papers to 3 goals, and 3 papers to 4 goals. One paper may be classified into more than one
research field.

Figure 2.7 compiles the results for the analysis of SDG-related impacts discussed in the
coded publications. If a relevant perspective of the SDGs appeared in parts of the findings or
conclusion, we considered it as main context of the paper. On the other hand, if it appeared
elsewhere, we coded it as “minor context”.

Based on these results, we organize the remainder of our results into three sections. The
first section summarizes the state of debates about frequently discussed topics, namely SDGs
3,8, 11, 12 and 13. In the second section, we summarize the state of discussions appearing
less frequently in the literature, then identifying opportunities for further research. Finally, in
the third section, we identify topics which, although highly relevant for the sustainability of
meal-delivery, are conspicuously missing from the literature (SDGs 1, 2, 4).

It should be noted that when making claims about different kinds of sustainability
impacts caused by the meal-delivery industry, we were often confronted with a lack of
comprehensive or rigorous evidence in the reviewed publications. We thus supplemented the
corpus by integrating knowledge gained from our own research with additional documents

19



(both grey and academic) from outside the sample. These documents are marked with “see”
inside the citation bracket.
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Fig. 2.7 Number of papers discussing meal-delivery impacts with relevance for SDGs

Note: This figure compiles coding results for all papers explicitly discussing impacts with
relevance to the SDGs. There are 26 papers with relevance to one goal, 15 papers to 2 goals, 6
papers to 3 goals, and 3 papers to 4 goals. No mention was made of goals 1, 2, 4, 6, 10, 16, and 17.

2.3.3 Frequently discussed impacts
2.3.3.1 Health topics related to SDG 3

Topics with relevance to SDG 3 were by the far the most frequently discussed in the
literature, discussed in 26 of the 50 papers. As shown in Table 2.2 below, the health issues
triggered by meal delivery are mainly those related to users (discussed by 19 papers), with
discussions about delivery riders mentioned in 7 papers.

In the sections below we unpack the details of these discussions.

Table 2.2 Topics related to SDG 3

No. of publications No. of publications
For users 19  For riders 7
Unhealthy diets associated with obesity 12 Traffic accidents 4
Promotion of sedentary lifestyle 2 Risk of infection with COVID-19 2
Effective regulation of ghost kitchens 2 Irregular eating pattern 1
Reduced communication with others when dining alone 2

Higher risk of emotional overeating 1

Risk of ingesting harmful chemicals from meal-delivery containers 1
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The negative consequences of unhealthy meal-delivery options for public health are
highlighted by several studies, with particular attention given to increased obesity risks.
Research has shown that the popularity of meal-delivery services has expanded the
obesogenic nature of the contemporary food environment (Fernandez and Raine, 2021;
Keeble et al., 2021; Maimaiti et al., 2018). Indeed, most of the food provided through delivery
services contains more fat, salt, and calories than when home-cooked (Keeble et al., 2021).
Although many restaurants also sell salads and other healthy menu options, the overwhelming
majority of popular foods are still those seems unhealthy (Fernandez and Raine, 2021).

However, risks of increased obesity not only stem from the nature of delivered meals
themselves, but also from consumption habits. Following the rapid growth of the
meal-delivery industry, many platforms have leveraged marketing strategies such as low
delivery prices and various discounts to promote sales. A study by Zhang et al. (2022)
highlights the potential health consequences of this trend, finding that more than half of
surveyed consumers have admitted a tendency to buy more food than needed in order to meet
the delivery starting price or as a means of taking advantage of various discounts.

In addition, several researchers have focused on linkages between plastic containers and
health (Wang, XH., et al., 2021; Maimaiti et al., 2020). Since most containers used for
delivered food are made of plastic, if leaked into foods and then ingested, the phthalic acid
esters (PAEs) contained in these pose potential risks to human health (Wang, XH., et al.,
2021). Although PAEs are widely used plasticizers and additives in food packaging, they are
also classified as carcinogenic, toxic, and endocrine-disrupting compounds, which have
adverse effects on the developmental stage of organisms (see Anne and Paulauskiene, 2021).

Interest in health-related topics is also driven by concerns related to “ghost kitchens”
(see Cai et al., 2021; Keeble et al., 2021; Horta et al., 2021). As a part of the restaurant
industry’s response to the skyrocketing demand for off-premise dining and delivery by
third-party online providers, ghost kitchens have stepped in to meet demand (see Rivera,
2019). Ghost kitchens are also known as “virtual restaurants” or “cloud kitchens”. Such
kitchens conduct food operations exclusively for the purpose of delivery, having no dining
areas or physical storefronts visible to the general public (see Volpe, 2020). It is this hidden
nature of such enterprises that provides scope for minimal hygiene and sanitation regulation.
Consequently, in most cases users will place orders from these restaurants without knowing
where or how the food is prepared (see WHO European Office, 2021b). Moreover, it is not
easy for customers to verify whether ghost kitchens are in compliance with hygiene
regulations. Due to the virtual nature of the meal-delivery industry, consumers placing orders
cannot view health inspection certifications (e.g. lettered grades) as easily as if visiting a
traditional restaurant, where proof of inspection is often displayed in storefronts or dining
areas. Although the food safety regulations for ghost kitchens are generally the same as for
traditional restaurants, the absence of dine-in spaces and the operational focus on delivery
reduces exposure to the public eye, thereby creating barriers to the oversight of food safety
practices. In this context, some researchers have raised concerns about the difficulties in
regulating such businesses and assuring adherence to hygiene standards (Keeble et al., 2021;
Horta et al., 2021).

People’s health can be affected not only by the delivered food itself, but also by the
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sedentary lifestyle behaviors brought about by dependance on delivered meals (Partridge et al.,
2020). Not only does the convenience of ordering pre-cooked food spare the labor of cooking
and dish washing, but such a lifestyle can also decrease physical energy expenditure by
keeping the consumer at work or at home and by eliminating the need to go out grocery
shopping. For such reasons, several researchers have raised concerns that frequent
consumption of delivered meals could further exacerbate sedentary lifestyles, thereby
increasing the risk of negative health outcomes (Maimaiti et al., 2018; Li and Wang, 2022).

In addition, some studies (Maimaiti et al., 2018; Fernandez and Raine, 2021) point out
that lifestyle changes brought about by increasing consumption of delivered meals might also
affect mental health. Concretely, concerns have been raised that growing tendencies for
consumers to eat alone can result in reduced opportunities to communicate with others, which
can then negatively impact social skills. Since eating a meal can also be a social activity that
strengthens individuals’ relationships with others (see Cruwys et al., 2015), the significance of
this act reaches far beyond the physical nutrition gained from consuming food. Yet eating
alone may deprive people of social interactions and enjoyment, which is detrimental to mental
health (see Tani et al., 2015). Indeed, studies out of Korea (see Jang et al., 2021) and Japan
(see Tani et al., 2015) have shown that eating alone may raise the risk of depression. Such
discussions indicate that besides the topic of physical health, future research should also focus
on the often more subtle impacts of meal-delivery services on mental health.

Emerging debates in the literature also prompt questions about the kinds of impacts that
may arise for other household members when those in charge of daily cooking increase their
consumption of delivered meals. Several scholars have investigated the demographics of
meal-delivery users, focusing on attributes such as age, gender, education, and so forth. We
already know that most users are men, educated, and have children (Keeble et al., 2020;
Keeble et al., 2021). These bodies of research also indicate that families with children are
more inclined to use meal-delivery services. What impact, then, might this have on family
members? For mothers, ordering a meal online instead of cooking can reduce the duration of
unpaid housework to some extent. This may be helpful to realize SDG 5, gender equality, in
the short term. Yet increasing one’s ingestion of delivered food may also bring about negative
consequences, especially with respect to the healthy growth of children. Although we did not
find any investigations of the relationship between delivered meals and health impacts in
other family members in the reviewed publications, the wider literature provides hints about
this issue. For instance, some studies (see Ishikawa et al., 2019; Torslev et al., 2021) have
discussed how learning to cook together with parents can positively affect a child’s
development. One benefit highlighted is that children’s eating habits improve, resulting in less
picky eating or playing with food at the table. The act of “cooking” per se thus has an
educational significance and is conducive to improving a child’s autonomy (see Torslev et al.,
2021). This significance is two-fold: first, learning cooking at home enhances children’s
understanding of the world around them; second, it equips them with an important skill that
will serve them well into adulthood (see Lavelle et al., 2019). Consequently, if children
become used to ordering and eating delivered food, they will lose a valuable educational
opportunity that could impact on their long-term health and development. Yet addressing such
questions poses challenges for academic research, since they necessitate longitudinal
observations to fully understand the long-term effects of frequent consumption of online meal
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deliveries.

In addition to consumers, consequences for health and well-being have also been
discussed from the perspective of the safety of delivery riders. In the meal-delivery industry, a
rider’s work is “a race against time”, since the salary is mainly determined by the commission,
and the more orders delivered within a certain time period, the higher the income. Moreover,
most online meal-delivery platforms have set a maximum delivery time. This trend allows
customers to make a complaint if the food is not delivered on time. Meal-delivery riders must
therefore navigate periods of high pressure that require rapid driving or riding from the point
of pick-up to the consumer. Such conditions are conducive to dangerous driving behavior,
such as ignoring traffic lights or looking at mobile phones when on the move (Li et al., 2020).
Indeed, a survey on 160 riders in Australia revealed that about half of them have either
directly incurred injuries due to dangerous driving or indirectly heard of other riders
sustaining injuries during deliveries (Allen et al., 2021). Fortunately, the issue of rider safety
has been recognized and improved in some regions. In the case of New South Wales in
Australia, meal-delivery platforms, worker groups, local councils, and state government
agencies collaborated to identify specific work practices that elevate the risk of injury during
delivery. Subsequently, new safety legislation was enacted requiring meal-delivery platforms
to provide riders with induction training and personal protective equipment and to maintain
training records (see New South Wales Government, 2021). Meanwhile, in Dubai the
government has implemented the “Riders’ Corner Initiative” aimed at cutting the number of
road accidents caused due to fatigue and poor health among delivery riders (see Webster,
2023). Using facilities at the Dubai Healthcare City, this initiative offers riders free eye and
health check-ups, water refills, vitamins, and rest spaces. While such examples highlight
increasing attention to rider safety in developed countries where meal-delivery service is more
widespread, there remains a need to address delivery driver injuries in the context of
developing economies.

Aside from issues stemming from risky traffic behavior, an additional health concern for
delivery riders pertains to increased risks of contracting an infectious disease such as
COVID-19. Indeed, during the pandemic and lockdowns in some cities, through coming into
physical contact with large numbers of people each day, drivers have faced comparatively
higher risks of infection (Tran et al., 2022). For such reasons, some researchers have argued
that the companies dispatching riders as well as the platforms providing meal-delivery
services should conduct regular health checks on delivery riders (Ortiz-Prado et al., 2021).

A final concern raised is that due to the high-pressure environment, delivery riders are
frequently unable to eat at regular times during working hours. One study (Wang et al., 2021)
draws attention to the unhealthy tendency for most riders to skip breakfast or delay meals in
order to cope with peak periods of order deliveries. Indeed, studies have shown that not only
is skipping breakfast associated with hypertension, diabetes, and increased risk of
cerebrovascular problems (see Kim et al., 2020), but there is also a link between skipping
breakfast and obesity (see Mogre et al., 2013; Ardeshirlarijani et al., 2019).

2.3.3.2 Climate change and clean energy related to SDG 13 and 7

Climate impacts from CO: emissions caused by delivery vehicles and the use and
disposal of single-use packaging have attracted considerable attention in the literature.
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In response to escalating pressures to reduce energy-related emissions while increasing
the speed and efficiency of deliveries, many companies and areas are turning to e-bikes.
Examples discusses in the literature include the industry-wide transition in China to electric
mobility (Wang and He, 2021) and efforts by Deliveroo in the UK (Galati 2020) to provide
e-bike rentals to its riders. In San Francisco, policymakers have been working to expand
uptake of e-bikes for delivery services across the city as part of broader efforts to transition
away from fossil-fuel-powered vehicles (see SF Gov, 2023). Despite such efforts, a lack of
charging infrastructure has posed a barrier to the uptake of delivery methods that leverage
electric mobility. To surmount this problem, Galati (2020) argues that while it is important for
operators of meal-delivery services to actively incentivize delivery personnel to use electric or
cycle-based methods, on the other hand, the government should also improve the reliability of
existing charging piles and accelerate the rollout of additional infrastructure.

While bicycles and e-bikes are widely used for meal-delivery, some studies describe
attempts to leverage drones as an emerging means of promoting decarbonization (Hwang
and Kim, 2019; Kim and Hwang, 2020). Apart from reducing delivery-related emissions,
drone delivery offers distinct advantages compared to delivery with human riders (Mathew
et al., 2021). One major benefit is that drone delivery is unaffected by road conditions.
Furthermore, this method allows enterprises to cut distances by designing “as the crow flies”
routes, thereby reducing delivery costs and time. Aerit, based in Stockholm, exemplifies
this approach, offering continuous drone-delivery services in select locations across
Sweden since 2022 (see Internationales Verkehrswesen, 2022). Further companies
experimenting with drone delivery include Domino’s and KFC, offering
restaurant-to-consumer delivery and Swiggy and Zomato, offering platform-to-consumer
delivery. Despite potential climate and economic benefits, the risk of accidents from drones
has been raised (Hwang and Kim, 2019). However, since drone delivery remains largely
uncommon in most countries, rigorous empirical studies are needed to substantiate claims
regarding its advantages, disadvantages and impacts on carbon emissions.

In addition to fuel consumed by vehicles used during the delivery of orders, other
sources of CO: emissions such as packaging have also caught the attention of researchers
(Arunan and Crawford, 2021; Xie et al., 2021; Zhang et al., 2022). One study in Australia
evaluated the emissions associated with the production and disposal of takeaway packaging
used by meal-delivery services. Across the packaging lifecycle, the authors found that the
production of raw materials contributes greater than 50% of total packaging-related CO;
emissions (Arunan and Crawford, 2021). Meanwhile, other studies (Xie et al., 2021; Zhang et
al., 2022) point out that the treatment of packaging waste through methods such as
incineration and landfill also constitute an important source of CO> emissions across the
packaging lifecycle.

These studies point to a pressing need to decarbonize the full lifecycle of the
meal-delivery industry, not only by electrifying delivery-vehicle fleets, but also by integrating
models of sustainable packaging. On the supply-side, reducing packaging materials would be
an important step in this direction. On the consumer-side, measures such as choosing to eat in
a nearby restaurant (Xie et al., 2021) or reducing the use of disposable tableware would also
make an important contribution to cut CO; emissions directly and indirectly.
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2.3.3.3 Waste problems related to SDG 12

As described above, following the rapid growth of meal-delivery services, concerns have
been increasingly raised about waste, particularly related to plastic containers and leftover
food.

Both the production and consumption of plastic containers have increased dramatically
with the development of meal-delivery. Bangkok is a glaring example of such problems. An
investigation by Liu et al. (2021) discovered that soiled plastic items from meal-delivery
services, such as takeaway bags and containers, which are difficult to reuse and recycle,
comprised more than 80% of municipal solid waste in 2020. Internationally, the meal delivery
service is piloting reusable packaging initiatives in several countries and areas. In the United
States, Uber Eats has partnered with Deliver Zero, a company that offers returnable and
reusable food containers to restaurants to reduce wastage and emissions. When placing an
Uber Eats order, customers in the United States can easily find participating restaurants by
searching for those offering a “Deliver Zero” option. Once the order is finished, customers
receive a text outlining their options for returning: drop the packaging back at the original
restaurant or any other participating Deliver Zero venue, or schedule a pickup by a Deliver
Zero partnered courier (see Dabo, 2023). While these actions promise to contribute to the
reduction of packaging waste, their success strongly depends on consumer adoption. Research
on consumer perceptions and the drivers and barriers of adopting reusable packaging is thus
an important topic for future study.

Research also suggests that the disposal of packaging waste may influence the
achievement of SDG 14, “Life below Water,” and SDG 15, “Life on Land.” Not only can
impacts arise from littering or mismanaged treatment of end-of-life packaging (see Issifu and
Sumaila, 2020), but the harmful substances contained in plastic packaging which are then
emitted during incineration or degradation in the environment can potentially pollute
terrestrial and marine eco-systems, negatively affecting the health of animals, plants and
humans (Maimaiti et al., 2018). A flagrant example is the case of plastic pollution in the
marine environment of which the online meal-delivery industry is an important source in
some geographies (Liu et al., 2021).

Besides packaging waste, some studies focus on the issue of food waste, examining its
characteristics and underlying drivers (Liu et al., 2021; Zhang et al., 2022). One study in Italy
showed that the bulk of food loss is due to unavoidable waste; namely inedible food
components, such as fruit peel and cores, eggshells, bones etc. (see Amicarelli and Bux, 2020).
Yet the nature of food waste issues varies across regions. For example, in China, the main
components of food waste have been found to consist of edible portions rather than
unavoidable waste (Zhang et al., 2022). As for the problem of why food loss occurs, some
studies point to industry tactics such as minimum order amounts needed to qualify for free
delivery, discounts, and other promotions that incentivize over-ordering (Fernandez and Raine,
2021). Other drivers include oversized portions and dissatisfactory tastes (Liu et al., 2021).

The literature offers several important hints on how waste-related issues can be
overcome. On the demand-side, Zhang et al. (2022) argue that consumers can be educated
about the environmental impacts of meal-delivery through information campaigns and then
incentivized to select more environmentally friendly options through reward schemes. On the
supply-side, efforts can be made to adjust prices on meal-delivery platforms to avoid
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overordering, which would then contribute to the reduction of packaging. Meanwhile, Liu et
al. (2021) contend that suppliers should shift their current focus on the beautification of
packaging to reducing environmental impacts through sustainable packaging. For example,
paper-based packaging is often seen as a more sustainable alternative to plastic or Styrofoam
by virtue of its recyclability and biodegradability compared to other synthetic alternatives (see
Deshwal et al., 2019).

2.3.3.4 Decent work issues related to SDG 8

While creating many new job opportunities (cooks, delivery riders, IT engineers, etc.),
the online meal-delivery industry has also exerted considerable impacts on upstream and
downstream segments across the supply chain (manufacturing of disposable tableware and
electric bicycles, etc.), in many cases contributing to their prosperity (Li et al., 2021). Other
positive impacts have also occurred, namely that of providing delivery riders with the option
to work flexibly during desired working hours and win more income in accord with effort.

Conversely, however, the nature of such “gig work™ means that opportunities for workers
are often irregular in terms of income, working conditions, social protection, skill utilization,
and the right to collective bargaining (see International Labour Organization, 2021).
Specifically, compared to regular employees, most delivery riders are deprived from receiving
the same benefits and protections such as paid vacation, sick leave and various subsidies and
dismissal expenses due to their status as independent contractors (Allen, 2021). As already
mentioned, delivery work is a race against time, which raises the risk of traffic accidents. Yet
in the case of sustaining an injury or causing damage to others during delivery, riders must
mostly bear the responsibilities and expenses alone. However, fortunately, delivery riders are
fighting to get recognition and protection. Courts around the world are also struggling to
characterize the employment relationships resulting from these disparities (see Defossez,
2022).

Some studies also suggest that job-hopping is prevalent among meal-delivery riders. In
China, Wang et al. (2021) surveyed delivery riders regarding their motivation, income,
working environment, education, etc. and found that most have less than one year’s work
experience. The high job-hopping rate has been associated with the low barriers to
employment with respect to necessary qualifications. Wang et al. (2021) and Maimaiti et al.
(2018) have noted that online meal-delivery enterprises recruit riders through a simple process,
with most possessing an education at or below the high-school level. This employment model
is not without benefits, since job-hopping per se provides an important career and lifestyle
choice, allowing many younger workers to find their career path by trying out jobs in different
areas. Yet job-hopping also creates negative consequences. Not only can this tendency deny
delivery riders the opportunities to develop more advanced skill sets that lead to higher paying
and more stable employment, but the nature of delivery work, being unstable and often lowly
paid, also reinforces the inclination towards job-hopping.

2.3.3.5 Sustainable communities related to SDG 11

SDG 11 aims to renew and plan cities and other human settlements in a way that offers
opportunities for all, with access to basic services, energy, housing, transportation and green
public spaces, while reducing resource use and environmental impact. The development of the
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online meal-delivery industry has exerted impacts of relevance to this goal, with two themes
aborded in particular.

The first issue concerns road traffic safety. Some scholars have problematized the
tendency for many delivery riders to crowd on the curbside when waiting to pick up meals.
This has been reported to interfere with traffic flows and cause safety problems in densely
populated urban areas (Galati et al., 2020). To tackle this problem, a study by Fotouhi et al.
(2021) investigated the possible enactment of curbside regulations in the US to limit the
number of drivers simultaneously waiting outside restaurants, thereby providing insights to
state and local communities in designing legislative frameworks to manage the traffic impacts
of the industry.

Second, some scholars have examined meal-delivery from the perspective of healthy
communities (Shi et al., 2021; Li and Wang, 2022). Food accessibility is a critical determinant
of tendencies to choose meal-delivery services (Li and Wang, 2022). If people live in an area
with a lower density of local food markets or longer distances to supermarkets and other
forms of healthy food stores, they are more likely to use meal-delivery services. To realize
more sustainable cities, this research thus points to the need to create more opportunities to
access healthy, fresh and affordable food to reduce dependance on the delivery of pre-cooked
meals. More importantly, perhaps, integration of such objectives into urban planning would
also create other co-benefits. For instance, SDG 11.6 aims to “reduce the adverse per capita
environmental impact of cities, including by paying special attention to air quality, municipal
and other waste management.” By decreasing the frequency of ordering meals online, creating
more sustainable cities with better food accessibility could thus help to reduce road use during
delivery and packaging waste as well as the CO2 emissions resulting from these activities.

2.3.4 Marginally discussed perspectives

Figure 6 indicates several goals that are only marginally discussed in the reviewed
literature. Here we discuss two sets of issues related to SDG 5 and 9, summarizing the key
debates and suggesting potential opportunities for future research.

First, we believe that the development of the online meal-delivery industry is highly
pertinent to SDG 5—the goal of achieving gender equality. Although we find few discussions
from this perspective in the existing research, a handful of studies provide a glimpse of
gender-relevant issues (Wang et al., 2021; Milkman et al., 2020; Shi et al., 2021). Of these,
Wang et al. (2021) and Milkman et al. (2020) focus on gender and class, analyzing why
women, especially mothers, choose gig work. The main reasons cited relate to the flexibility
of working hours, which provides an attractive convenience for mothers juggling work and
childcare (Wang et al., 2021; Milkman et al., 2020).

These potential benefits merit careful consideration. Though it is indisputable that the
nature of gig work in the meal-delivery industry facilitates the balancing of family and work
by virtue of the freedom to choose one’s working times, it is doubtful whether this alone is
conducive to achieving gender equality. Three concerns underpin this view. First, the volume
of women that have entered the workforce due to the rapid increase of the meal-delivery
industry appears to be highly limited. With several studies finding that the majority of riders
are male (Maimaiti et al., 2018; Barratt et al., 2020; Ortiz-Prado et al., 2021), meal-delivery
work appears to be “a man’s game”. Second, even when undertaking gig work, women still
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have to undertake much unpaid housework (see International Labour Organization, 2013).
Additionally, increased opportunities for women or mothers to enter the workforce does not
provide a fundamental solution to the deep-rooted expectation in many cultures that they
should primarily assume responsibility for housework in the home. Third, the value of
“flexibility” itself is also questionable. To obtain flexibility, women (and men) engaging in
meal-delivery work must pay the price of forfeiting financial benefits compared to regular
employment, such as social security and paid leave.

Another perspective that has only attracted marginal interest in the literature is the issue
of the “digital divide” between older adults and the more IT-literate younger generation. In an
increasingly digitalized world, full and equal participation in society largely depends on one’s
ability to use modern technologies (see UNECE, 2023). However, this can vary by age,
education, region, and so on. Especially, older adults frequently tend to suffer from limited
access opportunities to use Internet-connected devices or from low familiarity or literacy,
barriers that can deny them the opportunity to fully engage with today’s digital world (see Ma
et al., 2020). This situation has relevance to SDG 9, which calls for reliable infrastructure to
provide affordable and fair access to digital service to all. In this regard, Fernandez and Raine
(2021) have drawn attention to the problem of aged-based inequalities around access to digital
food services, pointing out that people aged over 55 years in the US are less likely to order
meals online because of less familiarity with digital technology and fewer tendencies to surf
the Internet compared to their younger counterparts. However, in and ageing society, online
meal-delivery services also carry a huge potential to offer an accessible solution for seniors
who may have difficulty preparing meals on their own. Such benefits may be particularly
important for seniors with limited mobility, by helping them to maintain a regular eating
schedule. These two perspectives point to both risks and opportunities with respect to
potential impacts on the elderly generation. Therefore, a highly relevant sustainable
development issue for scholars investigating the meal-delivery industry is how to ensure that
the benefits of improved convenience and access to nutritious food are widely shared with all
in the digital environment.

2.3.5 Missing perspectives

The review revealed several gaps where researchers are yet to engage with several
important issues that relate to the manifold impacts of meal-delivery with relevance to the
pursuit of sustainable development. We discuss two of the most glaring deficiencies below,
also highlighting opportunities for future research.

First, we found no mention of consequences for SDG 1, the goal of reaching zero
poverty. As discussed earlier, the rapid growth of online meal-delivery services has generated
positive economic impacts, including employment creation and new business opportunities.
To cite an example, Wolt, a European technology company known for its delivery platform
for food and merchandise, draws attention to such benefits. Its website underscores how the
absence of strict requirements for a deliver’s language skills or educational background helps
to create increased opportunities for the unemployed or individuals having a hard time finding
work on the traditional labor market (Wolt, 2021). Indeed, evidence from our review suggests
that the simple recruitment process and low educational requirements of delivery work is
especially attractive for those coming from poorer classes (Wang et al., 2021).
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But the reviewed literature also hints that not all impacts are positive. For example, most
riders don’t engage in delivery jobs as a lifelong career (Wang et al., 2021). Furthermore,
compared to jobs requiring a higher skill set, delivery work tends to see lower wages (Umer,
2021). Like many service industries, it is low wages that allows the wealthier to reap the
benefits of cheap labor.

We thus find a tension in claims around the positive and negative nature of the economic
impacts exerted by the rapid expansion of the online meal-delivery industry. Not only does it
remain to be seen if increasing opportunities to work as meal-delivery riders are helping to lift
the poor out of poverty, but we foresee a risk that the meal-delivery industry’s rapid growth
may exacerbate poverty and the class gap to some extent. Examining these types of
socio-economic consequences thus presents an important topic for future research.

Second, researchers have also been silent on the issue of SDG 2, zero hunger. Several
studies have shown that populations who may find cooking physically or logistically
challenging—e.g. older adults and individuals with limited mobility or health
conditions—could benefit considerably from meal-delivery services (Fernandez and Raine,
2021). Moreover, meal-delivery services have the potential to increase food access to those in
rural areas, which might benefit public health (Keeble et al., 2021). However, as previous
studies showed (Kim and Hwang, 2020), the users of meal-delivery platforms tend to be those
having attained a certain level of financial ease. More research is thus needed to understand
how to leverage the potential of digital meal services to better serve vulnerable populations
and groups who have been typically afflicted by hunger.

2.4 Conclusions

This study conducted the most in-depth review to date of the peer-reviewed literature
engaging with the proliferation of online meal-delivery, systematically identifying its
manifold impacts—both positive and negative—from the perspective of the SDGs. The
review revealed that the rise of the digital meal industry is provoking an array of impacts
around the world that have high relevance to the pursuit of sustainable development. Not only
can our findings help us formulate more targeted and effective countermeasures to effectively
address the issues that hinder the achievement of SDGs, but our identification of deficiencies
and gaps in the academic discussions to date provide important hints for future research.

Our review shows that direct sustainability impacts, such as on human health, plastic
waste, food loss, carbon emissions, and labor conditions, are well documented. However,
other significant issues, such as gender equality, hunger, and poverty, remain underexplored.
With respect to gender equality, we found that some researchers cite the flexible nature of
working as a gig worker (delivery rider) as particularly attractive for women with children.
Yet given the low pays, the instable nature of gig work, and inferior working conditions
compared to regular employees, in the long term being a delivery rider might do little help to
escape poverty. Rider work may also do little to improve the social status of women, since it
does not lead to improvements in educational qualifications or work skills. Consuming
ready-to-eat meals however can reduce time spent on housework for women, thereby aiding
career development. These differing perspectives thus point to both risks and opportunities,
highlighting how the wide-reaching transformations of our food environment triggered by the
meal-delivery industry’s rapid expansion both promote and hinder progress towards achieving
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the SDGs.

Several insights for policy emerge from this review. First, on the operational side, there
is a need to provide easy-to-locate nutrition information to customers to help guide healthier
menu choices. Second, it is imperative that the meal-delivery industry reduces its
environmental footprint. Utilizing bicycles or e-bikes can reduce carbon emissions in the
delivery process (Galati et al. 2020). Additionally, to combat the prevalence of single-use
plastic packaging, options such as biodegradable or reusable and returnable containers offer
important pathways for shifting business models towards greater sustainability or circularity.
Third, the reviewed literature underscores the need to guarantee the welfare of delivery riders.
This includes measures to protect them from road accidents as well as reforming legal
frameworks to ensure that riders earn a decent living. Some countries and companies are
putting in place measures to this end. For instance, in 2021 the Spanish government reformed
legislation to recognize riders working for delivery firms such as Deliveroo and Uber Eats as
salaried employees rather than “gig” workers (see Euractiv, 2021). Fourth, there is a need to
regulate and enforce hygiene standards for "ghost kitchens" to ensure they comply with food
safety and management regulations.

2.5 Limitations

The methodological limitations of this study suggest important directions for future
research. First, the results of our review are influenced by our choice of search string and
database. To expand the corpus of knowledge for analysis, future studies could consider using
multiple databases as well as incorporating grey literature. Second, acknowledging that our
review was conducted in 2022, to ensure a current perspective we made efforts to incorporate
more recent grey literature and academic works beyond the primary corpus when discussing
key debates and gaps. However, with the literature consistently expanding, scholars could
integrate studies published over the last two years to capture the most recent topical trends.
Third, while we aimed to identify critical and frequently discussed issues, some trends
identified in our study may not universally apply to all regions. Moreover, while studies on
practices in the Chinese market feature prominently in the corpus of literature, we found
much less coverage of regions in the Global South like Africa and South America. The
rapidly evolving economies and consumption patterns in these regions warrant follow-up
studies. Fourth, although current discussions often emphasize the negative impacts of the
industry, it is important to also acknowledge its potential to make positive outcomes towards
sustainable development. For instance, by increasing access to affordable and nutritious food,
adopting carbon-free delivery methods, and abolishing single-use plastics, the online food
delivery industry could become a model of circularity and sustainable consumption. Research
into potential positive contributions for sustainable development is therefore an important
future task for scholars. Finally, we see a need for empirical studies to validate claims about
the online meal industry's impact on sustainable development.
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3. Traditional wisdom for modern sustainability: a dish-level

analysis of Japanese home cooking in NHK Today’s Cooking
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Abstract

Background: Balancing nutrition security with environmental sustainability is a key priority
in global food policy, with Sustainable Healthy Diets (SHDs) serving as a critical framework
aligned with the UN Sustainable Development Goals (SDGs). Traditional Japanese cuisine
reflects SHD principles through its emphasis on plant-based, seasonal, and minimally
processed dishes. However, modern, globalized dietary patterns increasingly feature
ultra-processed foods, raising concerns about health risks such as high sodium intake.
Methods: This study adopts a novel dish-level content analysis of 120 contemporary recipes
from NHK Today’s Cooking between 2023 and 2025, a TV program by Japan’s national
public broadcaster that is widely regarded as reflecting the practices of Japanese home
cooking, to examine how SHDs pillars—nutritional diversity (e.g., varied protein sources),
environmental sustainability (e.g., low-carbon ingredients), and cultural continuity (e.g.,
traditional techniques)—are embedded in Japanese home cooking. Unlike macro-level
consumption or nutrition data, this dish-level approach reveals how individual dishes embody
sustainability through ingredient selection, preparation methods, and cultural logic. Results:
Quantitatively, pork (33.3%) and seafood (19.2%) together dominated main protein sources,
with minimal beef (2.5%) and a notable presence of soy-based foods (12.5%), supporting
lower reliance on environmentally intensive red meat; mean salt content per person in main
dishes was 2.16 + 1.09 g (28.9% for men, 33.3% for women of Japan’s daily salt targets),
while recipe patterns emphasizing fermentation and seasonal alignment highlight possible
pathways through which Japanese dietary practices can be considered ecologically efficient.
Simultaneously, the analysis identifies emerging challenges, encompassing environmental
issues such as overfishing and public health concerns like excessive sodium consumption.
Conclusions: By centering dishes as culturally meaningful units, and using media recipes as
reproducible, representative datasets for monitoring dietary change, this approach offers a
reproducible framework for assessing dietary sustainability in evolving global food systems.
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3.1 Introduction

The global food system faces a dual imperative: to ensure adequate nutrition for a
growing population while minimizing environmental degradation (Willett et al., 2019).
These intertwined challenges have elevated the concept of Sustainable Healthy Diets (SHDs)
as a central policy framework at the nexus of public health and ecological sustainability,
particularly within the scope of the United Nations Sustainable Development Goals (SDGs).
Defined by the Food and Agriculture Organization (FAO) and the World Health
Organization (WHO), SHDs are “dietary patterns that promote all dimensions of individuals’
health and well-being; have low environmental pressure and impact; are accessible,
affordable, safe and equitable; and are culturally acceptable” (FAO, 2019). This integrative
model seeks to reconcile nutritional adequacy, environmental stewardship, and cultural
viability.

Traditional Japanese dietary practices, particularly those classified under washoku, have
gained international recognition for their alignment with the principles of SHDs.
Emphasizing moderation, variety, seasonality, and balance, washoku prioritizes plant-based
ingredients, minimal processing, and the use of local and seasonal foods—characteristics
closely associated with both favorable health outcomes and a reduced environmental
footprint (Yatsuya & Tsugane, 2021). In recognition of its holistic approach to food,
washoku was inscribed on the United Nations Educational, Scientific and Cultural
Organization (UNESCO) Intangible Cultural Heritage list in 2013, as a comprehensive
system of knowledge, practice, and ethics grounded in respect for nature and sustainable
resource use (UNESCO, 2014). What sets this inscription apart is its exceptional national
scope. Washoku’s UNESCO inscription is notable for its rare national scope, placing it
alongside the “gastronomic meal of the French” and “traditional Mexican cuisine” as one of
the few food-related recognitions that acknowledge an entire national dietary culture (Cang,
2019).

As defined by the Ministry of Health, Labour and Welfare (MHLW), the dietary format
most closely associated with washoku is ichiju-sansai, consisting of one soup, one main dish,
two side dishes, and a staple grain, typically rice (MHLW, 2015). This configuration
exemplifies a nutritionally balanced and resource-efficient approach that aligns with both
modern public health goals and ecological priorities. However, contemporary Japanese
dietary practices have been reshaped by the forces of globalization, urbanization, and
shifting consumer preferences. The expansion of convenience stores, fast-food chains, and
ready-made meals has introduced a growing array of ultra-processed and Western-style
foods into the daily diet (Marshall, 2019).

While washoku continues to serve as a cultural ideal and reference point, it is not
without nutritional limitations. A prominent concern is the traditionally high sodium content
of many Japanese dishes. Excessive sodium intake has been consistently linked to elevated
risks of hypertension and cardiovascular disease (Takase et al., 2015). In 2010, Japan’s
average daily salt intake was 12.7g—substantially higher than that of the United States (9.2
g/day)—and that of Western Europe averaged 9.7 g/day (Powles et al., 2013). Although
recent decades have seen gradual improvements, national surveys still indicate that average
intakes exceed recommended limits (Tsuchihashi, 2022). In response, public health
initiatives such as “Health Japan 21” have been implemented to promote salt reduction
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through educational campaigns, product reformulation, and improved nutrition labeling
(Tanaka, 2023).

Simultaneously, the actual dietary landscape in Japan has become increasingly diverse
and internationalized. In addition to traditional staples such as udon, soba, and sushi, many
Japanese households now incorporate a wide variety of global dishes into their daily meals.
Examples include Chinese-style mapo tofu, Korean chijimi (savory pancakes),
Japanese-style adaptations of ramen, and Western imports like pizza and hamburgers. While
such culinary diversification can enhance dietary variety and consumer enjoyment, it also
introduces new public health and environmental challenges. The increasing reliance on
ultra-processed foods and the declining prevalence of home-cooked meals have been
associated with rising rates of obesity, hypertension, and other non-communicable diseases,
as well as greater environmental impacts linked to resource-intensive food production
(Baker et al., 2020; Monteiro et al., 2022). These developments call for a renewed
examination of the relevance of traditional Japanese dietary practices in the context of
contemporary SHDs frameworks.

Macro-level consumption data offer important insights into the broader nutritional
transitions shaping the Japanese food system. For example, while per capita beef intake in
Japan remains relatively modest compared to other countries in the Organisation for
Economic Co-operation and Development (OECD), total meat consumption has steadily
increased over recent decades and now approximates European averages. At the same time,
Japan maintains a relatively high level of seafood consumption, reflecting both historical
continuity and contemporary dietary preferences (FAO, 2022; OECD, 2023). These
aggregated figures—comprising millions of individual food choices—provide valuable
indicators of dietary transition at the national level.

Nevertheless, these national averages have limitations in illuminating how dietary
changes unfold in real daily life. They may not fully capture how meals are selected and
experienced in everyday domestic settings, nor do they reflect the cultural meanings,
preparation methods, or social dynamics embedded in daily cooking practices.
Understanding the actual composition of meals—as experienced in household kitchens and
reflected in widely consumed recipes—is essential to grasp the nuanced transformations of
Japanese dietary practices. Investigating the lived realities of what people cook and eat thus
provides a more grounded and culturally informed perspective, complementing broad
statistical trends with specificity.

Previous research on Japanese dietary practices, including washoku, spans multiple
disciplinary domains. Nutritional studies emphasize the health benefits of traditional
Japanese diets, citing reduced risks of chronic diseases linked to high consumption of
vegetables, fish, and fermented foods (Willett et al., 2019; Yatsuya & Tsugane, 2021).
Ethnographic and historical studies highlight umami and dashi as central to Japanese
culinary tradition, showing how cultural and scientific factors have shaped changing
perceptions of glutamate, from a key sensory element to a scientifically recognized flavor
enhancer (Yamaguchi & Ninomiya, 2000). Scholars have also investigated the globalization
of Japanese food—especially sushi—highlighting how the Japanese state and media
leverage notions of authenticity and culinary nationalism to reassert cultural ownership amid
the proliferation of hybridized international forms (Cwiertka, 2006; Cang, 2019).
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Policy-oriented studies focus on national initiatives such as “Healthy Japan 21” and the
“Japanese Food Guide Spinning Top,” which aim to address rising rates of
non-communicable diseases and declining food literacy through structured dietary education
(Nakamura, 2008; 2011; Ishikawa et al., 2015). In the field of economics, research
demonstrates that the global diffusion of Japanese food culture—proxied by indicators such
as online searches for sushi—positively influences exports of related products like sake,
revealing a cultural spillover effect in international trade (Bargain, 2023). These studies
construct a multifaceted understanding of Japanese foodways as a dynamic interplay
between health, culture, policy, and globalization.

However, the previous research lacks robust methodologies to systematically evaluate
how the three interconnected pillars of sustainable diets—nutritional diversity,
environmental sustainability and cultural heritage preservation—are operationalized,
balanced, or compromised in routine household food practices.

To address this question, we conduct a dish-level content analysis of Today’s Cooking,
a long-running culinary television program produced by NHK, Japan’s national public
broadcasting organization. This program holds unparalleled sociological significance as a de
facto archive of mainstream Japanese domestic food practices since 1957. Officially
recognized by Guinness World Records as the world’s longest-running television cooking
program (67 years as of November 2024), Today’s Cooking has aired approximately 15,500
episodes and introduced over 46,600 distinct recipes (Asahi Shimbun, 2023; Yomiuri
Shimbun, 2023). Its development closely reflects Japan’s broader socio-demographic and
nutritional transitions—beginning with efforts to combat postwar malnutrition, adapting to
rising economic affluence, evolving household structures (evidenced by portion size
reductions from five to four to two servings), and responding to shifting public health
concerns, such as decreasing the salt content in pickled plums from 20% to 5% (Asahi
Shimbun, 2023; Yomiuri Shimbun, 2023). In celebrating its 60th anniversary, NHK Today’s
Cooking reflected on its mission as a public broadcaster, emphasizing the importance of
providing recipes that go beyond catering to fleeting popular trends. According to the
program’s creators, the intention is to highlight seasonality, nutritional balance, and the
cultural and natural context of food using seasonal ingredients. In addition, recognizing the
decline in traditional television viewership and the rise of internet-based information sources,
the program has sought to maintain relevance by updating its website with recent recipes
(Ujibashi & Ono, 2018;0no, 2018). This approach preserves the educational and cultural
values embedded in Japanese culinary traditions and illustrates how these values are
represented in contemporary media. Previous studies and conference reports, using the
monthly NHK paper media, have documented long-term trends, including a gradual decline
in salt content (Sutani et al., 2015; Arimoto et al., 2023), suggesting that the program may
serve as a useful archive for examining dish-level dietary patterns over time. According to
the Japan Magazine Publishers Association, between October 2023 and September 2024, the
combined monthly circulation of Today’s Cooking and Today’s Cooking Beginners was
299,117 copies, the highest among Japanese monthly cooking magazines (second place:
Lettuce Club, 183,159 copies) (Japan Magazine Publishers Association, 2025). In addition,
NHK’s Instagram account for the program has approximately 167,000 followers (NHK.
[Today’s Cooking] Instagram Account, 2025), comparable to Japan’s representative
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recipe-sharing site Cookpad with 193,000 followers (Cookpad, 2025).

As a highly trusted NHK production, the program offers a uniquely comprehensive
dataset for examining how principles of sustainable and healthy diets are embedded—or
compromised—in daily practice. By reviewing this extensive recipe corpus, all 120 recipes
featured on the program’s homepage between April 2023 and April 2025, we evaluate key
indicators of sustainability, including nutritional diversity (e.g., ingredient variety, protein
source composition), environmental impact (e.g., frequency of high-carbon ingredients), and
cultural continuity (e.g., persistence of traditional seasonings and preparation methods). This
empirical approach enables us to trace how the three pillars of sustainable diets—health,
environmental sustainability, and cultural relevance—have been negotiated and transformed
over time within the lived realities of Japanese home cooking.

The methodological innovation of this study lies in reframing dietary assessment
around prepared dishes rather than abstract food groups or nutrient counts. Dishes may serve
as culturally legible, nutritionally dense, and environmentally meaningful units with the
potential to provide insights into household dietary practices. This dish-level focus offers a
framework for exploring how macro-level dietary trends might be reflected in home cooking
practices. The framework also holds cross-cultural relevance, offering a model for
examining dietary transitions across national contexts.

This study makes three key contributions. First, it provides an empirically grounded
portrait of contemporary Japanese eating patterns by analyzing recipes featured on NHK
Today’s Cooking, a nationally representative media corpus. This may reveal concrete
patterns in ingredient use and meal composition relevant to real-world practices. Second, it
illustrates how traditional dietary forms coexist with globalized culinary influences,
challenging static notions of “authentic” Japanese food. By tracking recipe genres and
incorporating foreign-origin dishes, we show how Japanese food culture negotiates
hybridization while retaining distinct cultural markers. Third, it advances a practice-oriented
approach to dietary sustainability, demonstrating how daily cooking mediates cultural
continuity, nutritional adequacy, and environmental concerns. Assessing recipes by
sustainability indicators—such as protein diversity, salt levels, and seasonality—Ilinks
household practices to broader SHDs frameworks.

3.2. Materials and methods

This study draws on a dataset of 120 recipes featured on the official website of NHK
Today’s Cooking between April 2023 and April 2025. The NHK Today’s Cooking creators
indicate on the program’s official website that the platform serves as an entry point for
introducing its current recipes (Ujibashi & Ono, 2018; Ono, 2018). The website operates as a
rolling two-year archive, with older recipes replaced by new ones and no longer publicly
accessible. Accordingly, all 120 recipes from this archive were collected for analysis,
representing the current repertoire of Today’s Cooking, which may provide insights into
patterns emphasized in contemporary Japanese home cooking. The sample includes a
balanced representation of main dishes, side dishes, soups, and desserts, thus capturing the
structural diversity of everyday Japanese meals. As an example, a screenshot of one
complete recipe page, including all available information, is provided in the Supplemental
Material. From all 120 dishes, the data were coded to construct a dataset containing dish
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name, episode date, ingredients, cooking time, cooking steps, salt content (g) and calorie

content (kcal) per serving.

For each recipe, structured coding was applied across four main dimensions:

1. Protein Source: Ingredients were classified based on their primary protein content (e.g.,
plant-based, seafood, poultry, red meat). When multiple protein sources were present,
the dominant source was determined by the proportion of each protein source by weight
(grams). Dishes with multiple significant protein inputs were categorized as
composite-protein recipes. The representativeness of these categories was then verified
by comparison with data from the Ministry of Agriculture, Forestry and Fisheries
(MAFF).

2. Traditional and Cultural Seasonings: Seasonings were grouped into fermented (e.g.,
miso, S0y sauce, mirin, sake, rice vinegar) and non-fermented types (e.g., salt, sugar,
pepper) based on established culinary references (Yamaguchi & Ninomiya, 2000; van
Wyk, 2024), with coding conducted by the first author and cross-checked by the second
author, with discrepancies discussed and resolved to ensure consistency. Frequency
counts for each seasoning category were recorded to evaluate reliance on traditional
flavor profiles. Consistency with traditional washoku principles was then assessed.

3. Cooking Methods: Instructional text from each recipe was analyzed for high-frequency
cooking verbs (e.g., boiling, stir-frying, pan-frying, steaming, deep-frying, mixing),
which served as indicators of dominant cooking techniques.

4. Nutritional and Cultural Indicators: Where reported, salt content was recorded as a
proxy for nutritional health. Additional variables—such as seasonal ingredient use and
estimated cooking time—were included to assess cultural embeddedness and everyday
practicality. It should be noted that only recipes with clearly defined serving sizes were
included, while those labeled with ambiguous portion descriptions such as “easy-to
make quantity” were excluded due to the inability to perform accurate calculations. For
eligible recipes, the salt content was taken directly from the nutritional information
provided on the official NHK recipe website, where values are standardized and
reported on a per-person basis. Additionally, non-dish items such as desserts were
excluded from the dataset to maintain analytical focus on main dishes, which better
represent typical daily meals and their associated salt content in Japan. The obtained
salt values were compared with WHO and MHLW guidelines to verify alignment with
recommended intake levels.

Full recipe data and the corresponding coding details are provided in the

Supplementary Material.

3.3 Results
3.3.1. Protein sources and meat consumption patterns

The 120 dishes featured in NHK Today’s Cooking were classified into six primary
categories based on their main ingredients: pork (n = 40), chicken (n = 21), beef (n = 3), fish
and seafood (n= 23), meatless (n = 19), and non-dishes (n = 18), the last comprising items
such as desserts and seasonings (Table 3.1). This reflects core features of the Japanese diet,
including the predominance of pork and fish and the notably limited representation of beef.
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Table 3.1. Ingredient-based classification of dishes from NHK Today’s Cooking (n = 120).

Ingredient Category Number of Recipes (n) Percentage (%)
Pork 40 333

Fish and Seafood 23 19.2

Chicken 21 17.5

Beef 3 2.5

Meatless 19 15.8

Non-Dish Items 18 15.0

Note: “Non-dish Items” include recipes for desserts and sauces that are not considered
standalone main dishes. Four recipes contained both pork and fish as primary ingredients and

were counted in each applicable category.

A comparison between the dish-level protein source proportions in NHK Today’s
Cooking recipes and population-level data from the survey conducted by MAFF in 2023
reveals a close alignment in the relative distribution of protein sources (Figure 3.1).
Although it is difficult with direct quantitative comparison due to variations in portion sizes
and meat content per dish, this close alignment means the representativeness of our dataset.
The same meat consumption trends—Ilow beef intake and high seafood consumption relative
to western countries—observed both in the MAFF population-level data and the NHK recipe
dataset are confirmed in cross-regional data from FAO (Figure 3.2).

MAFF I
Today's Cooking I

0% 20% 40% 60% 80% 100%

M pork M fish and seafood M chicken M beef

Figure 3.1. Distribution of protein sources in NHK Today’s Cooking recipes
(percentage of total dishes) and in national average daily per capita intake (grams per day),
based on the 2022 Food Balance Sheet (MAFF, 2023). Note: Meatless and non-dish
categories are excluded from this figure.
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Figure 3.2. Per capita meat and seafood consumption by type (kg/year): Comparison of
Japan with North America, Europe, Asia, and Global Averages (FAO Data) (FAO, 2022).

3.3.2. Plant-based protein sources

Beyond animal proteins, the Japanese diet extensively incorporates legumes
—particularly soy-derived products such as tofu, matfo, and miso— as nutritionally
significant sources of plant-based protein deeply embedded in daily food culture. We found a
total of 15 unique preparations, categorized by legume type and protein pairing (Table 3.2).
Soy products dominate the legume category, with tofu featured in five distinct dishes:
combined with beef (n = 1), chicken (n = 1), seafood (n = 1), and a fully meatless dish (n =
2). Natto, a fermented soybean product, appears in one dish paired with pork. Miso, another
fermented soy derivative, is used in seven distinct dishes: two with pork, two with seafood
(one of which also contains tofu), two meatless dishes (including one that also incorporates
tofu), and one non-dish recipe used to prepare seasoning. To avoid double counting, two
overlapping dishes containing both tofu and miso are counted under tofu only. Beyond soy,
other legumes also contribute to dietary diversity. We identified four supplementary non-soy
legume-based dishes: two with green beans, one with broad beans, and one with white
kidney beans. This comprehensive incorporation of leguminous ingredients, particularly soy
products, underscores the functional role of plant-derived proteins in traditional Japanese
dietary patterns.

Table 3.2. Classification of legume-based preparations in NHK Today’s Cooking (n = 120).

Legume Type  Preparation Protein Pairing Count Notes
With beef 1
Tofu W@th chicken 1 . .
With fish/seafood 1 1 dish contains miso
Meatless 2 1 dish contains miso
Soy Products Tofu subtotal 5
Natto With pork 1
Natto subtotal 1
Miso With pork 2
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Legume Type  Preparation Protein Pairing Count Notes

With fish/seafood 2 1 dish contains tofu

Meatless 2 1 dish contains tofu
Non-dish item 1
(seasoning)

Miso subtotal 5 Excludeq 2 dishes with

overlapping tofu

Green beans 2

Non-soy legumes Broad beans 1

Other legumes White kidney beans 1
Other legumes 4
subtotal

Total unique

) 15 Excluded combo dishes
dishes

3.3.3 Fermented and non-fermented seasonings

In addition to their role as plant-based protein sources, legumes—particularly soybeans
—also serve as the foundation for a range of traditional fermented seasonings that are
indispensable to Japanese culinary practice. The seasoning usage reveals distinct patterns
between fermented and non-fermented ingredients in Japanese cooking (Table 3.3).
Non-fermented seasonings such as salt (n = 72), pepper (n = 56), and sugar (n = 39) were the
most frequently used, reflecting their foundational role in basic taste adjustment. However,
fermented seasonings also appeared prominently, led by soy sauce (n = 52), which
contributes depth of flavor through its characteristic umami and savory profile.

Table 3.3. Frequency of seasonings used in NHK Today’s Cooking dishes (n = 120).

Category Seasoning Frequency % Dish Penetration Biochemical Signature
Soy sauce 52 43.3% Glutamates, peptides
Sake/Wine 47 39.2% Ethanol
Fermented Vinegar 23 19.2% Acetic acid
Mirin 22 18.3% Ethanol, reducing sugars
Miso 7 5.8% Isoflavone glucosides
Salt 72 60.0% Sodium chloride
Non-Fermented  Pepper 56 46.7% Piperine
Sugar 39 32.5% Sucrose

Note: One recipe may include more than one seasoning; therefore, total counts exceed the
number of recipes analyzed.

Sake or cooking wine (n = 47) was the most frequently used seasoning, contributing
depth and umami across a wide range of preparations. Vinegar (n = 23) commonly added
acidity and balance, particularly in cold dishes and pickles. Mirin (n = 22), a sweet rice wine,
imparted mild sweetness and richness, especially in simmered dishes. Miso appeared less
frequently (n = 7) but served a distinct role as a concentrated seasoning base, particularly in
soups. Together, these findings highlight the significant role of fermented seasonings in
shaping the overall flavor complexity of Japanese cuisine. While used less often than salt or
pepper, their inclusion reflects a deep culinary tradition that values layered, balanced flavors,
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often achieved through fermentation-derived depth and subtlety.

3.3.4. Pickled foods in traditional practices

Although pickled items (£sukemono) were present in only four recipes, their inclusion
highlights a traditional strategy for food preservation that contributes meaningfully to
sustainability in Japanese culinary practices. As shown in Table 3.4, these pickled
preparations employ natural preservation agents such as salt, alcohol, vinegar, and sugar,
extending shelf life significantly while maintaining palatability and nutritional value.
Notably, honey pickled and traditionally salted plums (ume) can be stored for up to one year,
demonstrating a preservation approach that reduces food waste and supports year-round
ingredient availability. Even items with shorter shelf lives, such as the Taiwanese tea-infused
plum, offer culturally distinctive flavors while illustrating diverse methods of fermentation

and preservation.

Table 3.4. Pickled items identified in NHK Today’s Cooking recipes (n = 120) and their
preservation characteristics.

Pickle Type Preservation Agents Shelf Life
Honey-pickled plum Shochu, Coarse salt, Honey 1 year.
Ginger variants Vinegar, Salt, Sugar 6 months.
Traditional pickled plum Shochu, Coarse salt 1 year.
Taiwanese tea-infused plum Rum, Coarse salt, Tea polyphenols 1 month.
Mixed summer vegetable pickles Vinegar, Salt, Sugar Not specified.

3.3.5. Health-driven and environmentally sustainable cooking methods
In line with the sustainable principles reflected in traditional preservation techniques,
the cooking methods featured in the dataset also suggest a preference for environmentally

conscious practices (Table 3.5).

Table 3.5. Frequency of cooking methods in NHK Today’s Cooking recipes (n = 102).

Cooking Method Frequency Prevalence (%)
Simmering/Boiling 54 52.9%
Pan-frying 42 41.2%
Stir-frying 37 36.3%
Steaming 18 17.6%
Deep-frying 10 9.8%
No-cooking or reheated 9 8.8%
Baking 2 2.0%
Pickling 2 2.0%
Total mentions 174 -

Note: 18 non-dish items (including dressings and desserts) were excluded from the initial 120

recipes (see Table 1).

Among the 102 recipes, 174 instances of cooking methods were recorded, as individual
recipes often employed multiple techniques. The most prevalent methods were simmering or
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boiling (54 mentions) and pan-frying (42), followed by stir-frying (37) and steaming (18).
Less frequently used were deep-frying (10), no-cooking or reheated (9), baking (2), and
pickling (2). The techniques of simmering/boiling, steaming, no-cooking/reheating, or
pickling were intentionally employed, with 74 of 102 dishes using at least one of these
methods (a simple binary choice of whether or not these techniques were used, with a 2 test
yielding p = 0.01).

This distribution reflects a culinary emphasis on methods generally regarded as
healthier and more sustainable. Techniques such as simmering, steaming, and no-cooking
approaches typically require less added fat and energy-intensive processing, aligning with
dietary practices that promote cardiovascular health and reduce environmental impact (Tada
et al., 2011). The low frequency of deep-frying and heavy processing further suggests an
alignment with public health goals. These findings support the interpretation of NHK
Today’s Cooking as a media platform that not only preserves culinary tradition but also
subtly reinforces health-conscious and ecologically considerate food preparation methods.

3.3.6. Seasonal alignment in ingredient selection and culinary practice

Each recipe explicitly specifies its associated season, reflecting a deliberate emphasis
on seasonality (shun), a core principle in traditional Japanese cuisine. This seasonal
orientation is evident not only in the titles of the dishes but also in their ingredient
compositions. For example, dishes such as “Spring Cabbage and Pork with Clam Steamed”
(29 March 2023), “Pork and Spring Cabbage Oil Steamed” (2 April 2025), “Steamed New
Onion” (26 May 2023), and “Korean-Style New Potato” (7 April 2023) prominently feature
early-season vegetables like spring cabbage, new onions, and new potatoes. Similarly,
“Summer Vegetable Mixed Pickles” (12 July 2023) include a diverse assortment of summer
produce—cucumber, carrot, celery stalks, red and yellow bell peppers, okra, Japanese ginger
(myoga), and ginger—corresponding with their peak seasonal availability. “Autumn
Eggplant and Minced Meat Simmered Dish” (15 September 2023) exemplifies the use of
autumn-specific ingredients, further illustrating a consistent pattern of seasonal alignment.
Temporal ingredient utilization identifies cucumber as exhibiting peak occurrence in recipes
from June through October, aligning with its classification as a quintessential summer
vegetable in Japanese food culture. Lotus root demonstrates peak utilization from September
to November, corresponding to its established cultural association as a representative autumn
ingredient in Japan. These patterns highlight the intentional integration of seasonally
characteristic vegetables within culinary practices. Taken together, these findings validate an
ingredient selection framework that is intricately aligned with natural seasonal cycles. This
not only underscores a cultural appreciation for seasonal freshness but also demonstrates an
adherence to traditional Japanese culinary principles.

3.3.7. Salt content and public health considerations

Having established the seasonal orientation of ingredient selection, it is also important
to evaluate the nutritional implications of these dishes—particularly in terms of salt content,
which remains a critical public health concern in Japan. The mean salt content per person
across 85 analyzed main dish recipes was 2.16 + 1.09 g. This represents 28.9% or 33.3%
of Japan’s daily salt intake targets set by the MHLW in 2020 (<7.5 g/day for men; <6.5
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g/day for women) (MHLW, 2020) and 43.3% of the WHO’s stricter guideline (<5.0 g/day)
(WHO, 2025). One recipe exceeded the WHO recommended daily salt intake limit of 5 g:
Buta no Shégayaki Nose Hiyashi Chiika (Chille Chinese Noodles with Ginger Pork) at 6.2 g
(dataset numbers 63; see Supplementary Material). Although each dish accounts for only
one of three daily meals, 55 dishes exceeded one-third of the WHO daily salt guideline (1.67
g), while 25 and 35 dishes exceeded one-third of the MHLW daily salt targets for men (2.50
g) and women (2.17 g), respectively. Even when accounting for typical accompaniments
(e.g., soups, rice, side dishes), the recipes analyzed here exhibit salt content levels that are
substantially below Japan’s population average of 12.7 g/day (Powles et al., 2013). Main
dishes introduced in Today’s Cooking may anchor salt-reduced diets meeting global health
targets.

Reflecting increasing public health awareness of high salt intake issue, NHK Today’s
Cooking has featured recipes that promote salt reduction while preserving cultural
authenticity. For instance, the program introduced a low-salt version of pickled plum
(umeboshi) containing only 5% salt—a significant reduction from conventional levels —
described as ““a user-friendly alternative that balances ease of preparation with reduced salt
content, without being overly sweet like commercial honey plums.” Such adaptations show
the program’s responsiveness to dietary challenges and its role in promoting healthier
versions of traditional Japanese cuisine

This finding reflects a form of intentional culinary adaptation, in which traditional food
practices are preserved while aligning with contemporary public health objectives aimed at
reducing salt-related health risks in Japan.

3.4. Discussion

By reviewing recipes from NHK Today’s Cooking, this study identifies four
interrelated dimensions that reflect the evolving integration of cultural heritage, health
promotion, economic efficiency, and environmental responsibility within Japan’s
contemporary food practices.

Unlike prior research based on official nutritional surveys or food group statistics
issued by agencies such as MAFF, our dish-level analysis captures the nuanced ways in
which protein sources, seasonality, and traditional techniques are negotiated in actual meal
composition. This approach enables the identification of sustainability indicators—such as
low-carbon protein choices and use of fermentation—on a practice-oriented level. It also
uncovers dynamics that are invisible in compositional data alone, such as the hybridization
of global and local cuisines within a Japanese flavor framework.

3.4.1. Bridging culinary heritage and sustainable protein strategies

The protein composition evident in the dataset from Today’s Cooking—dominated by
pork (33.3%) and seafood (19.2%), with minimal inclusion of beef (2.5%)—reflects Japan’s
distinct dietary ecology shaped by both historical and environmental determinants (Sasaki et
al., 2022). Pork and chicken frequently appear in traditional Japanese preparations, while
also incorporating Vietnamese and Korean influences, demonstrating regional culinary
adaptability. Seafood remains closely aligned with authentic washoku techniques,
maintaining traditional preparation methods. In contrast, beef appears in only three dishes,
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with two adopting foreign formats (Chinese stir-fry and Russian stroganoff) and just one
employing domestic method, underscoring its limited cultural integration. Historically,
limited arable land and resource constraints favored the production and consumption of less
resource-intensive livestock such as pork and poultry, rather than cattle (Asian Productivity
Organization, 1990). In recent decades, particular attention has been paid to greenhouse gas
(GHG) emissions and land-use efficiency. Accordingly, Japan’s per capita beef consumption
remains relatively low at 7 kg/year—approximately 49% of the OECD average—indicating
a long-term dietary structure with comparatively low beef intake compared to many other
industrialized countries (OECD, 2023).

In 2022, Japan’s total per capita meat consumption was approximately 105 kg annually,
of which fish accounted for nearly 45 kg, markedly higher than the global averages of 64 kg
total meat and 20 kg fish per person (FAO, 2022). This elevated reliance on seafood supports
health outcomes aligned with SDG 3 (Good Health and Well-being), given fish’s rich
nutrient profile including high-quality protein and omega-3 fatty acids (Asian Productivity
Organization, 1990). However, the substantial dependence on marine resources presents
critical challenges for SDG 14 (Life Below Water). Prolonged fishing pressure and
significant seafood imports have contributed to the severe depletion of key fish stocks,
undermining marine biodiversity and ecosystem resilience (Goni, 1998; Mozaffarian &
Rimm, 2006; Iue et al., 2022) This situation creates a sustainability paradox: nutritional
benefits are achieved at the expense of marine ecosystem health.

To address this, implementing science-based fisheries management is essential,
alongside accelerating the expansion of sustainable aquaculture to meet domestic demand
without depleting wild resources. At the same time, promoting alternative proteins, such as
plant-based meat substitutes, can reduce pressure on marine ecosystems and diversify diets.
These strategies can be supported by Japan’s historically low beef consumption and rich
tradition of plant-based foods.

Within this dietary landscape, the presence of traditional soy-based foods—such as tofu,
natto, and miso—in approximately 13% of recipes highlights the enduring cultural and
nutritional role of plant-derived proteins. These foods are associated with enhanced
ecological efficiency and improved nutritional outcomes (Messina et al., 2022). Importantly,
four soy-inclusive dishes in the dataset also contain animal protein, illustrating a hybridized
approach to protein sourcing that balances cultural preference with sustainability
considerations.

From an environmental standpoint, the inclusion of soy is particularly consequential.
Soy protein production entails significantly lower GHG emissions compared to
ruminant-derived protein sources; for instance, life cycle assessments indicate that soy
protein emits up to 150 times less CO2-equivalents per kilogram of protein than beef
(Thrane et al., 2024). Nutritionally, fermented soy products, a staple of traditional Japanese
cuisine, provide all essential amino acids. Microbial fermentation breaks down proteins,
enhancing their digestibility and absorption to improve nutritional value (Wang et al., 2023).
This process reduces the risk of nutrient deficiencies when animal protein intake is limited.

This synergistic pattern—characterized by moderate consumption of non-ruminant
animal proteins and the strategic integration of nutrient-dense plant-based sources—offers a
referential model for reconciling nutritional adequacy with reduced environmental impact.

44



As such, it provides valuable insights for the development of sustainable dietary frameworks
that are both culturally grounded and ecologically responsible.

3.4.2. Culinary techniques as health-sustainability intermediaries

In the Japan Public Health Center (JPHC) baseline survey encompassing over 140,000
participants, boiling (comparable to simmering) was the predominant cooking method for
meat across most regions (excluding Okinawa), followed by grilling and stirfrying; for
vegetable dishes, boiling, raw preparation, and stir-frying were most frequently employed
(Tsugane, 2001). This established pattern closely aligns with the cooking methods observed
in our dataset (Table 3.5). The congruence between these datasets suggests that the culinary
techniques captured in our analysis may reflect patterns commonly observed in Japanese
cooking practices.

From both sustainability and health perspectives, the dominance of moisture-based
methods—particularly simmering (54 mentions) and steaming (18)—is notable. These
techniques require less oil and energy, supporting lower greenhouse gas emissions and better
nutrient retention than high-heat, oil-intensive methods like deep-frying (10) or baking (2)
(Miglio et al., 2008). Steaming, although not documented in national dietary surveys,
appears frequently in the dataset and is associated with minimal nutrient loss, particularly of
chlorophyll, soluble proteins, vitamin C, and glucosinolates (Yuan et al., 2009). Simmering
is widely regarded as a gentle cooking method that helps preserve nutrients while requiring
relatively low energy input. Stir-frying, when performed quickly with minimal oil, balances
flavor enhancement with nutrient retention. The relatively limited use of frying and baking is
notable in the dataset and may suggest dietary preferences that are mindful of health or
ecological impact.

These findings underscore a culinary logic grounded in moderation and nutrient
conservation—principles embedded in traditional Japanese cuisine. The convergence of
historical and contemporary data points to a resilient dietary model that not only meets
cultural and sensory expectations but also aligns with contemporary public health goals and
environmental imperatives.

3.4.3. Seasonality in ingredients and sustainable diets

The explicit seasonal tagging of recipes in our dataset, alongside the frequent use of
seasonal vegetables, highlights a fundamental aspect of traditional Japanese cuisine—its
intrinsic alignment with seasonality. The dataset reveals a pronounced preference for
ingredients that are in season, reflecting a culinary culture that adapts to natural cycles and
local availability. This seasonal orientation is not merely cultural but also serves critical
nutritional and ecological functions.

Seasonal food consumption is a well-documented feature of traditional Japanese diets
(Ueda, 2022). Seasonal vegetables provide enhanced freshness, superior nutrient density,
and greater flavor, which contribute to dietary satisfaction and health outcomes (Macdiarmid,
2014). In addition to nutritional gains, seasonal eating supports environmental sustainability
by minimizing dependence on energy-intensive greenhouse production and long-distance
transportation, thereby reducing the carbon footprint associated with food systems (Wu et al.,
2024).
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Our dataset’s explicit tagging corroborates these principles: a majority of vegetable
ingredients correspond to well-known seasonal crops, including cabbages in spring, okras
and cucumbers in summer, and root vegetables such as lotus roots in autumn. This adherence
to seasonal cycles aligns with the traditional Japanese concept of shun, which emphasizes
enjoying foods at their peak freshness and nutritional value (MAFF, 2025).

The integration of seasonality also complements the health-promoting attributes of the
Japanese diet. Seasonal vegetables typically provide higher vitamin bioavailability when
harvested at their peak, due to optimal growing conditions and minimal post-harvest nutrient
loss (Phillips et al., 2018). From a sustainability perspective, prioritizing seasonal vegetables
reduces food waste and energy inputs associated with artificial growth conditions, aligning
with broader goals of sustainable food systems (Ladaru et al., 2020). This practice echoes
findings from other studies documenting the environmental benefits of seasonal diets, which
include reduced water use, land degradation, and greenhouse gas emissions (Stoessel et al.,
2012).

3.4.4. Fermented seasonings as nutritional and ecological substitutes

The functional dominance of fermented seasonings in Japanese cuisine is quantitatively
reflected in their displacement of discretionary additives. In our dataset, mirin (n = 22)
substantially reduced added refined sugar: of the 39 recipes originally containing sugar, only
9 retained it after incorporating mirin—a 77% reduction. This substitution leverages mirin’s
fermented sweetness and aligns with WHO sugar-reduction guidelines [54]. Similarly, soy
sauce (n = 52) displaced added salt in 65% of salt-dependent recipes (72 — 25), offering
equivalent umami depth with less salt per serving. This reduction is supported by research
showing that soy peptides enhance salt taste perception, allowing reduced salt without loss
of flavor (Jiinger et al., 2022). Miso showed even greater salt-displacement efficacy, with
only 1 of 7 miso-based recipes retaining added salt. Although the evidence for sugar
reduction via soy-based seasonings is limited, the umami taste enhancement effect may
contribute indirectly to reduced sugar usage by improving overall flavor complexity, which
warrants further investigation.

Nutritionally, this displacement is complemented by fermentation-derived bioactives
that offer additional health benefits. Fermentation enhances nutrient bioavailability, supports
blood pressure regulation, promotes a more diverse gut microbiota, and produces
compounds with antioxidant and anti-inflammatory properties (Entani et al., 1998; Nakahara
et al., 2010; van Wyk, 2024). These physiological effects occur alongside improved sensory
qualities, as microbial fermentation generates a broad spectrum of volatile compounds that
enrich the depth and complexity of flavor.

From an environmental perspective, fermentation efficiently converts underutilized
grains and legumes into nutrient-dense flavorings through relatively low-energy, biofriendly
processes rather than energy-intensive methods (Faria et al.,, 2023). Furthermore,
by-products such as soybean residue (okara) are valorized — repurposed into fertilizer,
animal feed, or higher-value bioproducts — significantly reducing waste
(Aussanasuwannakul et al., 2023).
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3.4.5. Limitations

This study has four main limitations. First, nutritional composition (e.g., protein,
vitamins, minerals) was not analyzed per dish, as recipes included ingredient lists without
standardized nutritional profiles. Second, Japanese cuisine is characterized by strong
regional diversity, yet national media may limit the research’s ability to reflect local dietary
differences. Third, the demographic characteristics of the program’s audience and recipe
users (e.g., age, socioeconomic status, and education) are unknown, which may limit the
dataset’s representativeness of general Japanese home cooking practices. Finally, although
Today’s Cooking offers detailed data on individual dishes, it remains unclear how these
dishes are combined and consumed together in real-life meal settings. Therefore, future
studies should conduct detailed nutritional profiling of dishes, incorporate region- and
demographic-specific analyses, and employ real-time dietary recording methods to capture
actual meal combinations.

3.5. Conclusions

This study offers a novel contribution to sustainable diet research by integrating diverse
data sources beyond conventional academic materials. Specifically, we utilized recipe data
from NHK’s nationally broadcast cooking program, Today’s Cooking, to explore potential
insights into dietary practices as reflected in the recipes. This methodological innovation
grounds the review in culturally embedded, widely disseminated recipes, offering insights
that may inform connections between theoretical dietary models and household dietary
practices. Such an approach offers a replicable framework for future studies seeking to align
public-facing food media with academic inquiry into sustainable food systems.

Our findings affirm that contemporary home-cooked Japanese cuisine embodies a
functional synthesis of nutrition, environmental stewardship, economic viability, and cultural
continuity. This sustainability-oriented dietary paradigm is operationalized through several
key practices: strategic protein sourcing that prioritizes low-trophic marine species and
legume-based proteins; adherence to seasonal food procurement; flavor enhancement
through fermentation rather than high resource inputs; and reliance on energy-efficient
cooking methods. As a whole, these features reflect a culturally rooted approach to food that
meets multiple dimensions of sustainability while preserving time-honored culinary
traditions.

Nevertheless, the long-term viability of Japan’s sustainable dietary model faces growing
challenges amid globalization and shifting consumption norms. National survey data
(2003-2015) reveal a marked decline in traditional “plant and fish” dietary patterns,
paralleled by increased intake of bread, dairy, oils, and ultra-processed foods(Murakami et
al., 2018). In addition, two critical challenges warrant attention. First, Japan’s high per capita
seafood consumption, while beneficial to public health due to its nutritional profile, places
growing pressure on marine ecosystems. Overexploitation and habitat degradation
necessitate more robust fisheries management and the development of alternative protein
sources to ensure ecological sustainability. Second, high salt intake in the Japanese diet
remains a persistent health concern, consistently linked to increased risks of hypertension
and cardiovascular disease. Despite national dietary guidelines promoting salt reduction and
specifying gender-specific daily intake targets, along with the inclusion of low-salt recipes
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on widely disseminated programs like NHK Today’s Cooking, sustained food reformulation
and targeted public health interventions are still critically necessary. At the same time, since
NHK Today’s Cooking recipes may not fully correspond to actual daily food practices,
further research is needed to assess real-world dietary behavior.

To address these emerging pressures, longitudinal analyses of dietary practices and
nutrient trends are important and warrant further investigation. Moreover, future research
must move beyond compositional analysis to explore the practical, social, and cultural
determinants of dietary behavior. This includes evaluating the extent to which traditional
food practices can be sustained amid the demands of modern, convenience-oriented
lifestyles. Identifying culturally resonant, feasible strategies that align with both
sustainability goals and contemporary life will be critical to guiding long-term dietary
transitions in Japan and beyond.
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4. Conclusions
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4.1 Summary of Chapter 2 and Chapter 3

This dissertation examined how sustainability challenges in contemporary food systems
appear in everyday eating by combining two complementary methods: a systematic mapping
review of OMDS and a dish-level analysis of Japanese home cooking using recipes from
NHK’s Today’s Cooking. The two approaches address different aspects of everyday food
practice. The review analyzes how changes in food access through delivery platforms relate to
multiple SDG-related impacts, while the recipe analysis examines how sustainability-related
choices and constraints appear in Japanese home cooking. By linking evidence on food-access
systems with evidence from cooking practices, this study clarifies how changes in food
provision and everyday food preparation are involved in shaping sustainability-relevant eating
practices.

Chapter 2 analyzed how the expansion of OMDS has generated both benefits and risks
across multiple SDG-related dimensions. The review shows that the literature most often
focuses on packaging waste ((Liu et al., 2021), delivery-related emissions (Xie et al., 2021),
food waste (Liu et al., 2021), precarious working conditions for delivery riders (International
Labour Organization, 2021), nutritional risks associated with convenience-oriented diets
(Keeble et al., 2021), and economic effects such as competitive pressure on small independent
restaurants together with new forms of flexible employment (Li et al., 2021). These findings
indicate that OMDS simultaneously affects environmental performance, labor conditions,
health outcomes, and food businesses. However, the review also shows that most studies
examine these impacts in isolation. Only a small number of studies examine environmental,
social, and economic effects within a single analytical framework. Long-term and indirect
effects remain particularly underexamined, including changes in children’s food learning
when home cooking declines, the implications of delivery use for the division of household
labor, and the long-term role of platform work in shaping social mobility. These gaps suggest
that existing research documents important impacts but does not yet provide an integrated
assessment of how OMDS influences sustainability across multiple dimensions.

Chapter 3 examined how sustainability-related considerations appear in contemporary
Japanese home cooking through an analysis of 120 recipes broadcast on NHK’s Today’s
Cooking between 2023 and 2025. The results show that ingredient choices broadly reflect
national dietary patterns, with greater reliance on pork, chicken, fish, and soy products than
on beef, frequent use of seasonal ingredients, and widespread use of fermented seasonings
and low-o0il cooking techniques. These features are consistent with public health
recommendations and with characteristics associated with the UNESCO recognition of
washoku, such as dietary balance and seasonality. At the same time, the analysis identifies
clear constraints. Although the average salt content per dish is within recommended limits,
certain combinations of dishes could exceed daily intake guidelines. In addition, the high
share of fish-based dishes highlights a tension between nutritional goals and marine resource
conservation, which cannot be evaluated accurately without information on species and
fishing origins. Rather than presenting home cooking as inherently sustainable, the findings
show that Japanese home cooking combines health-oriented practices with nutritional and
environmental trade-offs that remain visible at the level of dishes.

4.2 Connecting food access and everyday cooking
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Building on the findings summarized in the previous section, this section examines how
changes in food-access systems and routine home cooking practices are connected in
everyday eating.

OMDS and home cooking may appear to belong to different domains, one shaped by
efficiency and technological innovation and the other by routine practice and culinary
tradition. However, both directly structure the conditions under which everyday eating takes
place. Previous studies have shown that digital delivery platforms reorganize the logistics of
eating by compressing time and distance and prioritizing speed and convenience, thereby
reshaping how food is prepared, and when it is consumed (Safira & Chikaraishi, 2023; Jia et
al., 2024). Against this background, the findings of this dissertation show that such changes in
food access are closely linked to household cooking routines and everyday food-related
decisions.

Frequent use of OMDS alters not only food choice but also everyday meal planning and
preparation. Reduced preparation time may limit opportunities for ingredient handling,
seasoning decisions, and may increase reliance on ready-to-eat meals. At the same time,
existing cooking habits influence how delivery services are used. Studies reviewed in Chapter
2 show that delivery use is more frequent among time-constrained households and younger
consumers, and is often associated with reduced home cooking frequency and higher reliance
on prepared foods (Keeble et al., 2021). In this sense, food-access systems shape cooking
practices, and established cooking practices shape the frequency and patterns of delivery use.

The combined analysis therefore indicates that changes in delivery systems and everyday
cooking practices influence sustainability-related outcomes through their ongoing interaction.
OMDS changes the conditions under which meals are planned and prepared by reducing the
time and effort required for cooking and increasing reliance on ready-to-eat foods. Home
cooking, in contrast, preserves opportunities for ingredient selection, seasoning adjustment,
and portion control, through which nutritional and resource-related considerations can be
incorporated into everyday meals.

This perspective highlights the limits of narrowly focused interventions. Policies that
emphasize delivery efficiency alone may overlook changes in cooking participation and food
knowledge, while initiatives that target individual dietary behavior alone may ignore the
structural conditions created by changing food-access systems. Advancing sustainable food
systems therefore requires policy approaches that address both how food reaches households
and how everyday cooking practices are supported and maintained.

4.3 Reframing food sustainability as a relational practice

This dissertation proposes that food sustainability should be understood as a relational
process that is realized through everyday interactions between food-access systems and home
cooking practices. Rather than treating sustainability as a fixed property of particular foods,
technologies, or dietary styles, the findings suggest that sustainability outcomes emerge
through repeated decisions about how food is obtained, prepared, and consumed under
specific social and institutional conditions.

Although previous studies have advanced understanding by quantifying environmental
footprints, food loss, and dietary health outcomes (Poore & Nemecek, 2018; Limuro & Tabata,
2024), such approaches provide limited insight into how environmental, nutritional, and social
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considerations are addressed together in everyday food practices. By contrast, the analyses in
this dissertation instead show that sustainability is shaped through the ongoing coordination
between changes in food provision and home cooking practices. From this perspective,
sustainable eating depends not only on what food is available, but on how people apply
everyday skills and judgments as they select ingredients, adjust seasoning, control portions,
and evaluate meals within changing food environments. These routine decisions determine
how abstract sustainability goals are translated into concrete behavior in daily life.

This relational view highlights that sustainability is not produced by isolated
technologies or by the preservation of tradition alone. Instead, it emerges through the
continuing alignment between evolving food-access systems and the practical knowledge
embedded in home cooking.

4.4 Future directions and scholarly implications

The findings of this dissertation indicate that current transformations in food-access
systems raise important questions about learning, labor, and long-term dietary practices that
cannot be adequately assessed with existing evidence. Online meal delivery services are not
only changing what people eat, but also how food-related knowledge is acquired, how
household labor is organized, and how everyday eating practices develop over time. Because
these processes shape both nutritional outcomes and social equity, understanding their
longer-term implications is essential for evaluating the sustainability of digitalized food
environments. The present study identifies several priorities for future research that follow
from these concerns.

First, there is a strong need for longitudinal research on how sustained reliance on
delivered meals influences children’s food learning and dietary development. Chapter 2
showed that most existing studies focus on short-term consumption patterns and immediate
nutritional indicators, while little is known about how reduced participation in cooking affects
children’s understanding of ingredients, preparation skills, and eating habits over time. These
issues are central to sustainability because food literacy and cooking competence play an
important role in shaping lifelong dietary behavior. Future research could follow households
with different levels of OMDS use and examine changes in children’s involvement in food
preparation, food-related knowledge, and dietary preferences across developmental stages,
using a combination of surveys, interviews, and skill-based assessments.

Second, further empirical research is needed to clarify how OMDS use affects the
organization of unpaid food-related labor within households. Although some studies suggest
that ordering meals reduces time spent cooking, the review in Chapter 2 shows that there is
little direct evidence on whether this leads to more equal divisions of labor or simply shifts
food-related work to other forms of domestic labor. Because household labor arrangements
are closely related to gender equality, this question has important social implications. Future
research could combine time-use data with qualitative interviews to examine whether delivery
use leads to more equal divisions of domestic labor or simply redistributes food-related work
within households.

Third, the dish-level analysis in Chapter 3 highlights the need to connect individual
recipes to complete daily meal patterns. The present study examined dishes in isolation and
therefore could not assess how recipes are combined across meals or how daily menus affect
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cumulative nutrient intake and resource use. This limitation is important because
sustainability outcomes depend on how individual dishes are combined into daily meals.
Future research could examine full-day or multi-day menus by combining broadcast recipes
with household meal records, in order to analyze how dishes are assembled into everyday
meals and how nutritional and sustainability-related features accumulate across meals.
Integrating recipe analysis with food diaries or dietary surveys would make it possible to
examine how often particular dishes are eaten, how they are combined across meals, and how
these patterns relate to nutritional intake and resource use in everyday diets.

Fourth, the analytical framework developed in this dissertation can be extended to other
cultural and national contexts in order to examine how sustainability-related considerations
are embedded in different culinary traditions and media environments. Applying the same
coding criteria to cooking programs, cookbooks, or online recipe platforms in multiple
countries would allow systematic comparison of ingredient choices, protein sources,
seasoning practices, and seasonality. Such comparative research would help clarify how
sustainability-related knowledge and adjustments are expressed through everyday cooking in
different cultural settings, and how these practices respond to both local traditions and
common social and environmental pressures.

Taken together, these directions suggest that future research on sustainable eating should
move beyond isolated evaluations of technologies or diets and examine how changing
food-access systems and everyday cooking practices jointly shape learning, labor, and
long-term dietary behavior. Strengthening this empirical connection will be essential for
designing policies and interventions that address sustainability not only at the level of food
provision, but also at the level of home cooking practice and everyday decision making in
increasingly digitalized food environments.

53



References

54



Chapter 1

1.

10.

11.

12.

13.

Béné, C., Prager, S. D., Achicanoy, H. A. E., Toro, P.A., Lamotte, L., Bonila, C., Mapes,
B. R. (2019). Global map and indicators of food system sustainability. Scientific Data, 6,
279. https://doi.org/10.1038/s41597-019-0301-5.

Bessicre, J., & Tibere, L. (2013). Traditional food and tourism: French tourist experience
and food heritage in rural spaces. Journal of the Science of Food and Agriculture, 93(14),
3420-3425. https://doi.org/10.1002/jsfa.6284.

European Commission. Farm to Fork Strategy: for a fair, healthy and
environmentally-friendly food system. Available online:
https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy en (accessed on 25
September 2025).

Fanzo, J., Bellows, A. L., Spiker, M. L., Thorne-Lyman, A. L., Bloem, M. W. (2021). The
importance of food systems and the environment for nutrition. The American Journal of
Clinical Nutrition, 113(1), 7-16. https://doi.org/10.1093/ajcn/nqaa313.

Foley, J. A., Ramankutty, N., Brauman, K. A. et al. (2011). Solutions for a cultivated
planet. Nature, 478(7369), 337-342. https://doi.org/10.1038/nature10452.

Food and Agriculture Organization of the United Nations. (2021). Food systems account
for more than one third of global greenhouse gas emissions. Available online:
https://www.fao.org/newsroom/detail/Food-systems-account-for-more-than-one-third-of-
global-greenhouse-gas-emissions/en (accessed on 25 September 2025).

Food and Agriculture Organization of the United Nations; World Health Organization.
(2019). Sustainable Healthy Diets Guiding Principles. Available online:
https://www.who.int/publications/i/item/9789241516648 (accessed on 25 September
2025).

Food and Agriculture Organization of the United Nations. (2025a). Hunger declines
globally, but rises in Africa and western Asia: UN report. Available online:
https://www.fao.org/newsroom/detail/global-hunger-declines--but-rises-in-africa-and-we
stern-asia--un-report/en (accessed on 25 September 2025).

Food and Agriculture Organization of the United Nations. (2025b). Agrifood systems and
the 2030 Agenda. Available online:
https://www.fao.org/sustainable-development-goals-helpdesk/overview/agrifood-systems
-and-the-2030-agenda/en (accessed on 25 September 2025).

Jabs, J., & Devine, C. M. (2006). Time scarcity and food choices: an overview. Appetite,
47(2), 196-204. https://doi.org/10.1016/j.appet.2006.02.014.

Johnston, J. L., Fanzo, J., Cogill, B. (2014). Understanding sustainable diets: A
descriptive analysis of the determinants and processes that influence diets and their
impact on health, food security, and environmental sustainability. Advances in Nutrition,
5(4), 418-429. https://doi.org/10.3945/an.113.005553.

Mai limuro & Tomohiro Tabata. (2024). Relationship between the demand for food
delivery and takeaway services and the associated plastic packaging waste during the
COVID-19 pandemic. Journal of Material Cycles and Waste Management, 26, 591-601.
https://doi.org/10.1007/s10163-023-01861-y.

Moreno-Miranda, C. & Dries, L. (2022). Integrating coordination mechanisms in the
sustainability assessment of agri-food chains: From a structured literature review to a

55


https://doi.org/10.6084/m9.figshare.10011860
https://doi.org/10.1038/s41597-019-0301-5
https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en?utm_source=chatgpt.com
https://doi.org/10.1093/ajcn/nqaa313
https://www.nature.com/articles/nature10452
https://www.nature.com/articles/nature10452
https://www.fao.org/newsroom/detail/Food-systems-account-for-more-than-one-third-of-global-greenhouse-gas-emissions/en?utm_source=chatgpt.com
https://www.fao.org/newsroom/detail/Food-systems-account-for-more-than-one-third-of-global-greenhouse-gas-emissions/en?utm_source=chatgpt.com
https://www.fao.org/newsroom/detail/global-hunger-declines--but-rises-in-africa-and-western-asia--un-report/en?utm_source=chatgpt.com
https://www.fao.org/newsroom/detail/global-hunger-declines--but-rises-in-africa-and-western-asia--un-report/en?utm_source=chatgpt.com
https://www.fao.org/sustainable-development-goals-helpdesk/overview/agrifood-systems-and-the-2030-agenda/en?utm_source=chatgpt.com
https://www.fao.org/sustainable-development-goals-helpdesk/overview/agrifood-systems-and-the-2030-agenda/en?utm_source=chatgpt.com
https://link.springer.com/article/10.1007/s10163-023-01861-y?utm_source=chatgpt.com
https://link.springer.com/article/10.1007/s10163-023-01861-y?utm_source=chatgpt.com

14.

15.

16.

17.

18.

19.

20.

comprehensive framework. Ecological Economics, 192, 107625.
https://doi.org/10.1016/j.ecolecon.2021.107265.

Slow Food. Good, clean and fair food for all. Available online:
https://www.slowfood.com/ (accessed on 25 September, 2025).

Springmann, M., Clark, M., Mason-D'Croz, D., et al. (2018). Options for keeping the
food system within environmental limits. Nature, 562, 519-525.
https://doi.org/10.1038/s41586-018-0594-0.

UNESCO. (2025). Food and intangible heritage, a flavourful relationship. Available
online:
https://courier.unesco.org/en/articles/food-and-intangible-heritage-flavourful-relationship
(accessed on 25 September, 2025).

United Nations. (2024). High-level political forum on sustainable development.
Available online:
https://hlpf.un.org/sites/default/files/2024-07/2024%20FACTSHEET%20SDG2.pdf
(accessed on 25 September, 2025).

United Nations Environment Programme. (2024). Think eat save: tracking progress to
halve global food waste. Available online:
https://wedocs.unep.org/handle/20.500.11822/45230 (accessed on 25 September, 2025).
World Bank Group. (2022). Toward productive, inclusive and sustainable farms and
agribusiness firms (Chapter 4). Available online:
https://ieg.worldbankgroup.org/evaluations/toward-productive-inclusive-and-sustainable-
farms-and-agribusiness-firms/chapter-4-0 (accessed on 25 September, 2025).

World Health Organization. (2025). Nutrition and Food Safety. Available online:
https://www.who.int/teams/nutrition-and-food-safety/monitoring-nutritional-status-and-f
ood-safety-and-events/joint-child-malnutrition-estimates/latest-estimates (accessed on 25
September, 2025).

Chapter 2

1.

Abilio LC, Grohmann R, Weiss HC. Struggles of delivery workers in Brazil: working
conditions and collective organization during the pandemic. J Labor Soc. 2021;24(4):598
- 616. https://doi.org/10.1163/24714607-BJA10012.

Ahn J, Kwon J. Examining the relative influence of multidimensional customer service
relationships in the food delivery application context. Int J] Contemp Hosp.
2021;33(3):912 - 28. https://doi.org/10.1108/IJCHM-09-2020-0973.

Allen J, Piecyk M, Cherrett T, Juhari MN, McLeod F, Piotrowska M, Bates O, Bektas T,
Cheliotis K, Friday A, Wise S. Understanding the transport and CO2 impacts of
on-demand meal deliveries: a London case study. Cities. 2021;108: 102973.
https://doi.org/10.1016/j. cities.2020.102973.

Amicarelli V, Bux C. Food waste in Italian households during the Covid-19 pandemic: a
self-reporting approach. Food Secur. 2020;13(1):25 - 37.
https://doi.org/10.1007/s12571-020-01121-z.

Anne O, Paulauskiene T. The assessment of the sewage and sludge contamination by
phthalate acid esters (PAEs) in Eastern Europe Countries. Sustainability. 2021;13(2):529.
https://doi.org/10.3390/su13020529.

56


https://doi.org/10.1016/j.ecolecon.2021.107265
https://www.slowfood.com/?utm_source=chatgpt.com
https://courier.unesco.org/en/articles/food-and-intangible-heritage-flavourful-relationship?utm_source=chatgpt.com
https://hlpf.un.org/sites/default/files/2024-07/2024%20FACTSHEET%20SDG2.pdf?utm_source=chatgpt.com
https://www.who.int/teams/nutrition-and-food-safety/monitoring-nutritional-status-and-food-safety-and-events/joint-child-malnutrition-estimates/latest-estimates?utm_source=chatgpt.com
https://www.who.int/teams/nutrition-and-food-safety/monitoring-nutritional-status-and-food-safety-and-events/joint-child-malnutrition-estimates/latest-estimates?utm_source=chatgpt.com

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Ardeshirlarijani E, Namazi N, Jabbari M, Zeinali M, Gerami H, Jalili RB, Larijani B,
Azadbakht L. The link between breakfast skipping and overweigh/obesity in children and
adolescents: a meta-analysis of observational studies. J Diabetes Metab Disord.
2019;18(2):657 - 64. https://doi.org/10.1007/s40200-019-00446-7.

Arunan I, Crawford RH. Greenhouse gas emissions associated with food packaging for
online food delivery services in Australia. Resour Conserv Recycl. 2021;168: 105299.
https://doi.org/10.1016/j.resconrec.2020.105299.

Bannor RK, Amponsah J. The emergence of food delivery in Africa: a systematic review.
STE. 2024;3(2): 100062. https://doi.org/10. 1016/].stae.2023.100062.

Barratt T, Goods C, Veen A. ‘I’ m my own boss: Active intermediation and
‘entrepreneurial’ worker agency in the Australian gig-economy. Environ Plan A.
2020;52(8):1643 - 61. https://doi.org/10.1177/0308518X20914346.

Barrera EL, Hertel T. Global food waste across the income spectrum: implications for
food prices, production and resource use. Food Policy. 2021;98: 101874.
https://doi.org/10.1016/j.foodpol.2020.101874.

Barrera EL, Hertel T. Solutions to the double burden of malnutrition also generate health
and environmental benefits. Nature Food. 2023;4:616 - 24.
https://doi.org/10.1038/s43016-023-00798-7.

Belanche D, Flavian M, Perez-Rueda A. Mobile apps use and WOM in the food delivery
sector: the role of planned behavior, perceived security and customer lifestyle
compatibility. Sustainability. 2020;12(10):4275. https://doi.org/10.3390/sul2104275.
Birkle C, Pendlebury DA, Schnell J, Adams J. Web of science as a data source for
research on scientific and scholarly activity. Quant Sci Stud. 2020(1):363 - 76.
https://doi.org/10.1162/qss_a 00018.

Brar K, Minaker LM. Geographic reach and nutritional quality of foods available from
mobile online food delivery service applications: novel opportunities for retail food
environment surveillance. BMC Public Health. 2021;21(1):458. https://doi.org/10.1186/
$12889-021-10489-2.

Cai RY, Leung XY, Chi CGQ. Ghost kitchens on the rise: effects of knowledge and
perceived benefit-risk on customers’ behavioral intentions. Int J Hosp Manag.
2022;101:103110. https://doi.org/10.1016/j.ijhm.2021.103110.

Chotigo J, Kadono Y. Comparative analysis of key factors encouraging food delivery app
adoption before and during the COVID-19 pandemic in Thailand. Sustainability.
2021;13(8):4088. https://doi.org/10.3390/su13084088.

Cruwys T, Bevelander KE, Hermans RCJ. Social modeling of eating: a review of when
and why social influence affects food intake and choice. Appetite. 2015.
https://doi.org/10.1016/j.appet.2014.08.035.

Dabo, M., 2023. Uber Eats tests reusable containers in New York. Packaging Gateway.
https://www.packaging-gateway.com/news/uber-eats-reusable-containers/ Accessed 31
May 2024.

Defossez D. The employment status of food delivery riders in Europe and the UK:
self-employed or worker? Maastricht J Eur Comp. 2022;29(1):25 - 46.
https://doi.org/10.1177/1023263X211051833.

Dekker CS, Kraneveld DA, Dijk J, Kalfagianni A, Knulst CA, Lelieveldt H, Moors E,

57



21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

Miiller E, Pieters R, Pieterse C, Rosenkranz S, Voesenek L, Westen A. Towards healthy
planet diets—a transdisciplinary approach to food sustainability challenges. Challenges.
2020;11(2):21. https://doi.org/10.3390/challe11020021.

Deshwal GK, Panjagari NR, Alam T. An overview of paper and paper based food
packaging materials: health safety and environmental concerns. J Food Sci Technol.
2019;56(10):4391 - 403. https://doi.org/10.1007/s13197-019-03950-z.

Euractiv, 2021. Spain declares delivery riders to be staff, in EU first. Available at:
https://www.euractiv.com/sections/social-europe-jobs/ Accessed 31 May 2024.
Fernandez MA, Raine KD. Digital food retail: public health opportunities. Nutrients.
2021;13(11):3789. https://doi.org/10.3390/nul13113789.

Food and Agriculture Organization of the United Nations, 2018. Sustainable food
systems concept and framework. Available at:
https://openknowledge.fao.org/server/api/core/bitstreams/b620989c-407b-4caf-al52-f79
0f55fec71/content Accessed 31 May 2024.

Fotouhi H, Mori N, Miller-Hooks E, Sokolov V, Sahasrabudhe S. Assessing the effects of
limited curbside pickup capacity in meal delivery operations for increased safety during a
pandemic. Transp Res Record. 2021;2675(5):436 - 52.
https://doi.org/10.1177/0361198121991840.

Galati A, Crescimanno M, Vrontis D, Siggia D. Contribution to the sustainability
challenges of the food-delivery sector: finding from the Deliveroo Italy case study.
Sustainability. 2020;12(17):7045. https://doi.org/10.3390/sul2177045.

Getir, 2021. Available at: http://join.getir.com/uk Accessed 4 April 2023.

Granheim SI, Lovhaug AL, Terragni L, Torheim LE, Thurston M. Mapping the digital
food environment: a systematic scoping review. Obes Rev. 2021;23(1): e13356.
https://doi.org/10.1111/0br.13356.

Horta PM, Souza JDM, Rocha LL, Mendes LL. Digital food environment of a Brazilian
metropolis: food availability and marketing strategies used by delivery apps. Public
Health Nutr. 2021;24(3):544 - 8. https://doi.org/10.1017/S1368980020003171.

Hwang J, Kim H. Consequences of a green image of drone food delivery services: the
moderating role of gender and age. Bus Strateg Environ. 2019;28(5):872 - 84.
https://doi.org/10.1002/bse.2289.

International Labour Organization, 2013. Decent work and gender equity. Available at:
https://www.ilo.org/santiago/publicaciones/ WCMS _ 229430/lang--es/index.htm
Accessed 4 April 2023.

International Labour Organization, 2021. Available at:
https://www.ilo.org/global/research/global-reports/weso/2021/WCMS_771749/lang-en/in
dex.htm Accessed 4 April 2023.

Internationales Verkehrswesen, 2022. Available at:
https://www.internationales-verkehrswesen.de/category/english-articles/ Accessed 31
May 2024.

Ishikawa M, Eto K, Miyoshi M, Yokoyama T, Haraikawa M, Yoshiike N. Parent - child
cooking meal together may relate to parental concerns about the diets of their toddlers
and preschoolers: a cross-sectional analysis in Japan. Nutr J. 2019;18(1):76.
https://doi.org/10.1186/s12937-019-0480-0.

58



35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Issifu I, Sumaila UR. A review of the production, recycling and management of marine
plastic pollution. J Mar Sci Eng. 2020;8(11):945. https://doi.org/10.3390/jmse8110945.
James KL, Randall NP, Haddaway NR. A methodology for systematic mapping in
environmental sciences. Environ Evid. 2016;5(1):7.
https://doi.org/10.1186/s13750-016-0059-6.

Jang S, Lee H, Choi S. Associations among solo dining, self-determined solitude, and
depression in South Korean university students: a cross sectional study. Int J Environ Res
Public Health. 2021;18(14):7392. https://doi.org/10.3390/ijerph18147392.

Jia SS, Gibson AA, Ding D, Allman-Farinelli M, Phongsavan P, Redfern J, Partridge SR.
Perspective: Are online food delivery services emerging as another obstacle to achieving
the 2030 United Nations sustainable development goals? Front Nutr. 2022;9: 858475.
https://doi.org/10.3389/fnut.2022.858475.

Jumia. The leading e-commerce platform in Africa. 2024. Available at
https://group.jumia.com/business Accessed 31 May 2024.

Keeble M, Adams J, Sacks G, Vanderlee L, White CM, Hammond D, Burgoine T. Use of
online food delivery services to order food prepared away-from-home and associated
sociodemographic characteristics: a cross-sectional, multi-country analysis. Int J Environ
Res Public Health. 2020;17(14):5190. https://doi.org/10.3390/ijerph17145190.

Keeble M, Adams J, Vanderlee L, Hammond D, Burgoine T. Associations between online
food outlet access and online food delivery service use amongst adults in the UK: a
cross-sectional analysis of linked data. BMC Public Health. 2021;21(1):1968.
https://doi.org/10.1186/s12889-021-11953-9.

Kim JJ, Hwang J. Merging the norm activation model and the theory of planned behavior
in the context of drone food delivery services: does the level of product knowledge really
matter? J Hosp Tour Manag. 2020;42:1 - 11. https://doi.org/10.1016/j.jhtm.2019.11.002.
Kim YJ, Yoon JH, Choi HS, Kim CS, Bae EH, Ma SK, Kim SW. Meal frequency and
skipping breakfast are associated with chronic kidney disease. Nutrients. 2020.
https://doi.org/10.3390/nu12020331.

Kennedy E, Raiten D, Finley J. A view to the future: opportunities and challenges for
food and nutrition sustainability. Curr Dev Nutr. 2020.
https://doi.org/10.1093/cdn/nzaa035.

Lavelle F, Benson T, Hollywood L, Surgenor D, McCloat A, Mooney E, Caraher M,
Dean M. Modern transference of domestic cooking skills. Nutrients. 2019;11(4):870.
https://doi.org/10.3390/nu11040870.

Li C, Mirosa M, Bremer P. Review of online food delivery platforms and their impacts
on sustainability. Sustainability. 2020;12(14):5528. https://doi.org/10.3390/su12145528.
Li KQ, Chen Y, Liu JC, Zhang L, Mu XW. Online food delivery platforms and
restaurants’ interactions in the context of the ban on using single use plastics. IEEE.
2021;9:96210 - 20. https://doi.org/10.1109/ACCESS.2021.3095296.

Li LL, Wang DG. Do neighborhood food environments matter for eating through
online-to-offline food delivery services? Appl Geogr. 2022;138:102620.
https://doi.org/10.1016/j.apgeog.2021.102620.

Liu C, Bunditsakulchai P, Zhuo QN. Impact of COVID-19 on food and plastic waste
generated by consumers in Bangkok. Sustainability. 2021;13(16):8988.

59



50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

https://doi.org/10.3390/sul3168988.

Liu GY, Agostinho F, Duan HB, Song GH, Wang XQ, Giannetti BF, Santagata R,
Casazza M, Lega M. Environmental impacts characterization of packaging waste
generated by urban food delivery services. a big-data analysis in Jing-Jin-Ji region
(China). Waste Manage. 2020;117:157 - 69.
https://doi.org/10.1016/j.wasman.2020.07.028.

Ma Q, Chan AHS, Teh PL. Bridging the digital divide for older adults via observational
training: effects of model identity from a generational perspective. Sustainability.
2020;12(11):4555. https://doi.org/10.3390/sul2114555.

Maimaiti M, Ma XG, Zhao XY, Jia MH, LiJY, Yang M, Ru Y, Yang F, Wang NL, Zhu
SK. Multiplicity and complexity of food environment in China: full scale field census of
food outlets in a typical district. Eur J Clin Nutr. 2020;74(3):397 - 408.
https://doi.org/10.1038/s41430-019-0462-5.

Maimaiti M, Zhao XY, Jia MH, Ru Y, Zhu SK. How we eat determines what we become:
opportunities and challenges brought by food delivery industry in a changing world in
China. Eur J Clin Nutr. 2018;72(9):1282 - 6. https://doi.org/10.1038/s41430-018-0191-1.
Mathew AO, Jha AN, Lingappa AK, Sinha P. Attitude towards drone food delivery
services—role of innovativeness, perceived risk, and green image. JOItmC.
2021;7(2):144. https://doi.org/10.3390/joitmc7020144.

Meena P, Kumar G. Online food delivery companies’ performance and consumers
expectations during Covid-19: an investigation using machine learning approach. J Retail
Consum Serv. 2022;68: 103052. https://doi.org/10.1016/].jretconser.2022.103052.
Milkman R, Elliott-Negri L, Griesbach K, Reich A. Gender, class, and the gig economy:
the case of platform-based food delivery. Crit Sociol. 2020;47(3):357 - 72.
https://doi.org/10.1177/089692052094963 1.

Mogre V, Atibilla JA, Kandoh BNA. Association between breakfast skipping and
adiposity status among civil servants in the Tamale metropolis. ] Medical Biomed Sci.
2013;2(3):1 - 7. https://doi.org/10.4314/jmbs.v2i3.1.

New South Wales Government, 2021. Working together to improve food delivery rider
safety Industry action plan 2021 - 2022. Available at:

https://www.safework.nsw.gov.au/ __data/assets/pdf file/0007/978496/working-together-t
o-improve-food-delivery-rider-safety-industry action-plan.pdf. Accessed 31 May 2024.
Niu BZ, Li QY, Mu ZH, Chen L, Ji P. Platform logistics or self-logistics? Restaurants’
cooperation with online food-delivery platform considering profitability and
sustainability. Int J Prod Econ. 2021;234: 108064.
https://doi.org/10.1016/j.ijpe.2021.108064.

Ortiz-Prado E, Henriquez-Trujillo AR, Rivera-Olivero A, Lozada T, Garcia-Bereguiain
MA. High prevalence of SARS-CoV-2 infection among food delivery riders a case study
from Quito Ecuador. Sci Total Environ. 2021.
https://doi.org/10.1016/j.scitotenv.2021.145225.

Partridge SR, Gibson AA, Roy R, Malloy JA, Raeside R, Jia SS, Singleton AC, Mandoh
M, Todd AR, Wang T, Halim NK, Hyun K, Redfern J. Junk food on demand: a
cross-sectional analysis of the nutritional quality of popular online food delivery outlets
in Australia and New Zealand. Nutrients. 2020;12(10):3107.

60



62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

https://doi.org/10.3390/nu12103107.

Polzin SS, Lusk JL, Wahdat AZ. Measuring sustainable consumer food purchasing and
behavior. Appetite. 2023;180: 106369. https://doi.org/10.1016/j.appet.2022.106369.
Rivera M. Online delivery provider (ODP) services: who is getting what from food
deliveries? Int ] Hosp Manag. 2019;80:A1 - 2.
https://doi.org/10.1016/j.ijhm.2019.05.008.

SF Gov, 2023. San Francisco expands e-bike food delivery initiative with new federal
funding. Available at: https://www.sf.gov/ Accessed 31 May 2024.

Sharma R, Dhir A, Talwar S, Kaur P. Over-ordering and food waste: the use of food
delivery apps during a pandemic. Int J Hosp Manag. 2021;96:102977.
https://doi.org/10.1016/j.ijhm.2021.102977.

Shi YS, Tao TH, Cao XY, Pei XW. The association between spatial attributes and
neighborhood characteristics based on Meituan take-out data: evidence from shanghai
business circles. J Retail Consum Serv. 2021;58: 102302.
https://doi.org/10.1016/j.jretconser.2020.102302.

Springmann M, Clark M, Mason-D’ Croz D, Wiebe K, Bodirsky BL, Lassaletta L, de
Vries W, Vermeulen SJ, Herrero M, Carlson KM, Jonell M, Troell M, DeClerck F,
Gordon LJ, Zurayk R, Scarborough P, Rayner M, Loken B, Fanzo J, Godfray HCJ,
Tilman D, Rockstrom J, Willett W. Options for keeping the food system within
environmental limits. Nature. 2018;562:519 - 25.
https://doi.org/10.1038/s41586-018-0594-0.

Statista, 2022. Available at: https://www.statista.com. Accessed 4 April 2023

Steever Z, Karwan M, Murray C. Dynamic courier routing for a food delivery service.
Comput Oper Res. 2019;107:173 - 88. https://doi.org/10.1016/j.cor.2019.03.008.

Tani Y, Sasaki Y, Haseda M, Kondo K, Kondo N. Eating alone and depression in older
men and women by cohabitation status: the JAGES longitudinal survey. Age Ageing.
2015;44(6):1019 - 26. https://doi.org/10.1093/ageing/afv145.

Torslev MK, Thogersen DB, Bonde AH, Bloch P, Varming A. Supporting positive
parenting and promoting healthy living through family cooking classes. Int J Environ
Res Public Health. 2021;18(9):4709. https://doi.org/10.3390/ijerph18094709.

Tran NAT, Nguyen HLA, Nguyen TBH, Nguyen QH, Huynh TNL, Pojani D, Thi BN,
Nguyen MH. Health and safety risks faced by delivery riders during the Covid-19
pandemic. J Transp Health. 2022;25: 101343. https://doi.org/10.1016/j.jth.2022.101343.
Trencher G, Rinscheid A, Rosenbloom D, Koppenborg F, Truong N, Temocin P. The
evolution of “phase-out” as a bridging concept for sustainability: From pollution to
climate change. One Earth. 2023;6(7):854 - 71.
https://doi.org/10.1016/j.oneear.2023.06.003.

Uber Technologies Inc. (2024a). Food Delivery in Nairobi.
https://www.ubereats.com/ke/city/nairobi-nairobi Accessed 31 May 2024.

Uber Technologies Inc. (2024b). South African Delivery in Johannesburg.
https://www.ubereats.com/za/category/johannesburg-gp/south-african. Accessed 31 May
2024.

Umer H. Illusory freedom of physical platform workers: insights from Uber Eats in
Japan. Econ Labour Relat Rev. 2021;32(3):437 - 52.

61



77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

https://doi.org/10.1177/1035304621992466.

United Nations, 2015. Transforming our world: the 2030 Agenda for Sustainable
Development. Available at:
https://documents.un.org/doc/undoc/gen/n15/291/89/pdtf/n1529189.pdf?token=brkc XQbu
1eWmODbFvr7&fe=true. Accessed 31 May 2024.

United Nations, 2021. Food Systems Summit 2021. Available at:
https://www.un.org/en/food-systems-summit/action-tracks. Accessed 4 April 2023.
United Nations, 2023. The sustainable development goals report.
https://unstats.un.org/sdgs/report/2023/. Accessed 31 May 2024

Van Doorn N, Chen JY. Odds stacked against workers: datafied gamification on Chinese
and American food delivery platforms. Socio-Econ Rev. 2021;19(4):1345 - 67.
https://doi.org/10.1093/ser/mwab028.

Volpe, M. 2020. Ultimate guide to ghost kitchens in 2020 for a post COVID-19 world.
9Fold. Available at: https://9fold.me/ultimate-guide-to
ghost-kitchens-in-2020-for-a-post-covid-19-world/. Accessed 4 April 2023.

Wang XH, Xu MT, Yang AQ, Wang YK, Hou SN, Zheng N, Liang DP, Hua XY, Dong
DM. Health risks of population exposure to phthalic acid esters through the use of plastic
containers for takeaway food in China. Sci Total Environ. 2021;785: 147347.
https://doi.org/10.1016/j.scitotenv.2021.147347.

Wang YT, Wang HL, Xu HG. Understanding the experience and meaning of app-based
food delivery from a mobility perspective. Int J] Hosp Manag. 2021;99: 103070.
https://doi.org/10.1016/j.ijhm.2021.103070.

Wang ZZ, He SY. Impacts of food accessibility and built environment on on-demand
food delivery usage. Transp Res D Transp Environ. 2021;100:103017.
https://doi.org/10.1016/j.trd.2021.103017.

Webster, N., 2023. Delivery riders offered free health checks to improve road safety. The
National. Available at:
https://www.thenationalnews.com/uae/health/2023/05/25/delivery-riders-offered-free-hea
Ith-checks-to-improve-road-safety/. Accessed 31 May 2024.

WHO European Office, 2021a. Digital food environments. Available at:
https://apps.who.int/iris/bitstream/handle/10665/342072/WHO-EURO-2021-2755-42513
-59052-eng.pdf?sequence=1&isAllowed=y. Accessed 4 April 2023.

WHO European Office, 2021b. Slide to order: A food systems approach to meal delivery
apps. Available at:
https://backend.orbit.dtu.dk/ws/portalfiles/portal/265248929/WHO_EURO 2021 4360
44123 62247 eng.pdf. Accessed 4 April 2023.

UNECE, 2023. Digital gender divide persists among older persons in the UNECE region.
Available at:
https://unece.org/digitalization/news/digital-gender-divide-persists-among-older-persons-
unece-region. Accessed 4 April 2023.

United Nations Sustainable Development Group, 2023. Six transitions: investment
pathways to deliver to the SDGs. Available at:
https://unsdg.un.org/sites/default/files/2023-09/Six%20Transitions%20English.pdf.
Accessed 31 May 2024.

62



90.

91.

92.

93.

Wolt. 2021. Flexible and fair platform work - developing a more inclusive job market
post COVID-19. Available at:
https://woltwide.cdn.prismic.io/woltwide/ab36bb7a-0a54-4fe2-aa04-e57a52d27069 Wol
t Fair Platform Work.pdf. Accessed 4 April 2023.

Xie JY, Xu Y, Li HX. Environmental impact of express food delivery in China: the role
of personal consumption choice. Environ Dev Sustain. 2021;23(6):8234-8251.
https://doi.org/10.1007/s10668-020-00961-1.

Zhang H, Xue L, Jiang YH, Song MW, Wei DR, Liu G. Food delivery waste in Wuhan,
China: patterns, drivers, and implications. Resour Conserv Recycl. 2022;177: 105960.
https://doi.org/10.1016/j.resconrec.2021.105960.

Zhao XY, Lin WH, Cen SY, Zhu HY, Duan M, Li W, Zhu SK. The online-to-offline
(020) food delivery industry and its recent development in China. Eur J Clin Nutr.
2021;75(2):232 - 7. https://doi.org/10.1038/s41430-020-00842-w

Chapter 3

1.

10.

Arimoto, H.; Hayakawa, F.; Nakano, Y.; Mochizuki, H.; Saito, M. Changes in Recipes
Using Miso and Miso Soup Published in NHK Kyo no Ryori. Nihon Shoku Seikatsu
Gakkaishi 2023, 33, 149-155. (In Japanese)

Asian Productivity Organization. Animal Feed Resources in Asia and the Pacific: Report
of APO Symposium on Animal Feed Resources. 1990. Available online:
https://www.fao.org/4/ac153e/AC153E00.htm#TOC (accessed on 1 May 2025).

Asahi Shimbun. NHK “Today’s Cooking’”” Recognized by Guinness World Records as
the Longest-Running TV Cooking Show. 6 October 2023. Available online:
https://www.asahi.com/articles/ ASRB663D4RB6UCVL009.html (accessed on 5 April
2025). (In Japanese)

Aussanasuwannakul, A.; Boonbumrung, S.; Pantoa, T. Valorization of soybean residue
(okara) by supercritical carbon dioxide extraction: Compositional, physicochemical, and
functional properties of oil and defatted powder. Foods 2023, 12, 2698.
https://doi.org/10.3390/foods12142698.

Baker, P.; Machado, P.; Santos, T.; Sievert, K.; Backholer, K.; Hadjikakou, M.; Russell,
C.; Huse, O.; Bell, C.; Scrinis, G.; et al. Ultra-processed foods and the nutrition transition:
Global, regional and national trends, food systems transformations and political economy
drivers. Obes. Rev. 2020, 21, e13126. https://doi.org/10.1111/0br.13126.

Bargain, O. Globalization and cultural spillover in trade: Evidence from the Japanese
food culture. Rev. World Econ. 2023, 160, 55-73.
https://doi.org/10.1007/s10290-023-00498-1.

Cang, V. Japan’s Washoku as intangible heritage: The role of national food traditions in
UNESCQO’s cultural heritage scheme. Int. J. Cult. Prop. 2019, 25, 491-513.
https://doi.org/10.1017/S0940739118000267.

Cookpad. 2025. Available online: https://info.cookpad.com/ (accessed on 17 August
2025). (In Japanese)

Cwiertka, K. Modern Japanese Cuisine: Food, Power and National Identity; Reaktion
Books: London, UK, 2006.

Entani, E.; Asai, M.; Tsujihata, S.; Tsukamoto, Y.; Ohta, M. Antibacterial action of

63



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

vinegar against food-borne pathogenic bacteria including Escherichia coli O157:H7. J.
Food Prot. 1998, 61, 953-959. https://doi.org/10.4315/0362-028x-61.8.953.

Food and Agriculture Organization of the United Nations; World Health Organization.
Sustainable Healthy Diets Guiding Principles. 2019. Available online:
https://www.who.int/publications/i/item/9789241516648 (accessed on 1 April 2025).
Food and Agriculture Organization of the United Nations. Food Balance Sheets: Food
Balances (2010-2022). Data Processed by Our World in Data. 2022. Available online:
https://ourworldindata.org/grapher/per-capita-meat-consumption-by-type
kilograms-per-year (accessed on 1 April 2025).

Faria, D.J.; Carvalho, A.P.A.D.; Conte-Junior, C.A. Valorization of fermented food
wastes and byproducts: Bioactive and valuable compounds, bioproduct synthesis, and
applications. Fermentation 2023, 9, 920. https://doi.org/10.3390/fermentation9100920.
Goni, R. Ecosystem effects of marine fisheries: An overview. Ocean Coast. Manag. 1998,
40, 37-64. https://doi.org/10.1016/S0964-5691(98)00037-4.

Ishikawa, M.; Kusama, K.; Shikanai, S. Food and nutritional improvement action of
communities in Japan: Lessons for the world. J. Nutr. Sci. Vitaminol. 2015, 61, S55-S57.
https://doi.org/10.3177/jnsv.61.S55.

Iue, M.; Makino, M.; Asari, M. Seafood sustainability supply chain trends and challenges
in Japan: Marine stewardship council fisheries and chain of custody certificates.
Sustainability 2022, 14, 13523. https://doi.org/10.3390/su142013523.

Japan Magazine Publishers Association. Combined monthly circulation of Today’s
Cooking and Today’s Cooking Beginners. Japan Magazine Publishers Association.
Available online: https://www.j-magazine.or.jp/user/printed2/index (accessed on 16
August 2025). (In Japanese)

Jinger, M.; Mittermeier-Klessinger, V.K.; Farrenkopf, A.; Dunkel, A.; Stark, T.; Frohlich,
S.; Somoza, V.; Dawid, C.; Hofmann, T. Sensoproteomic discovery of taste-modulating
peptides and taste re-engineering of soy sauce. J. Agric. Food Chem. 2022, 70,
6503-6518. https://doi.org/10.1021/acs.jafc.2c01688.

Ladaru, G.R.; Ilie, D.M.; Diaconeasa, M.C.; Petre, I.L.; Marin, F.; Lazar, V. Influencing
factors of a sustainable vegetable choice. the Romanian consumers’ case. Sustainability
2020, 12, 9991. https://doi.org/10.3390/su12239991.

Macdiarmid, J.I. Seasonality and dietary requirements: Will eating seasonal food
contribute to health and environmental sustainability? Proc. Nutr. Soc. 2014, 73,
368-375. https://doi.org/10.1017/S0029665113003753.

Marshall, D. Convenience stores and well-being of young Japanese consumers. Int. J.
Retail. Distrib. Manag. 2019, 47, 590-604.
https://doi.org/10.1108/IJRDM-08-2017-0182.

Messina, M.; Duncan, A.; Messina, V.; Lynch, H.; Kiel, J.; Erdman, J.W. The health
effects of soy: A reference guide for health professionals. Front. Nutr. 2022, 11, 970364.
https://doi.org/10.3389/fnut.2022.970364.

Ministry of Agriculture, Forestry and Fisheries [MAFF]. Food Balance Sheet for FY2022
(Reiwa 4). 2023. Available online: https://www.maff.go.jp/j/zyukyu/tbs/ (accessed on 1
April 2025). (In Japanese)

Ministry of Agriculture, Forestry and Fisheries [MAFF]. Food Education for Children.

64



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

2025. Available online:

https://www.maff.go.jp/j/syokuiku/kodomo navi/learn/seasons1.html (accessed on 1
May 2025). (In Japanese)

Ministry of Health, Labour and Welfare [MHLW]. The Fourth Basic Plan for Promotion
of Shokuiku. 2015. Available online: https://www.mhlw.go.jp/content/000770380.pdf
(accessed on 1 April 2025). (In Japanese)

Ministry of Health, Labour and Welfare [MHLW]. Recent Developments in National
Nutrition Policy in Japan. 2020. Available online:
https://www.caa.go.jp/policies/policy/food labeling/meeting materials/assets/food labeli
ng_cms206 20231101 _04.pdf (accessed on 1 April 2025). (In Japanese)

Miglio, C.; Chiavaro, E.; Visconti, A.; Fogliano, V.; Pellegrini, N. Effects of different
cooking methods on nutritional and physicochemical characteristics of selected
vegetables. J. Agric. Food Chem. 2008, 56, 139-147. https://doi.org/10.1021/jf072304b.
Mozaffarian, D.; Rimm, E.B. Fish intake, contaminants, and human health: Evaluating
the risks and the benefits. JAMA 2006, 296, 1885-1899.
https://doi.org/10.1016/S0964-5691(98)00037-4.

Monteiro, C.A.; Cannon, G.; Lawrence, M.; Costa Louzada, M.L.; Pereira Machado, P.
Ultra-Processed Foods, Diet Quality, and Health Using the NOVA Classification System.
Food and Agriculture Organization of the United Nations. 2019. Available online:
http://www.fao.org/3/ca5644en/ca5644en.pdf (accessed on 1 April 2025).

Murakami, K.; Livingstone, M.B.E.; Sasaki, S. Thirteen-year trends in dietary patterns
among Japanese adults in the National Health and Nutrition Survey 2003-2015:
Continuous Westernization of the Japanese diet. Nutrients 2018, 10, 994.
https://doi.org/10.3390/nu10080994.

Nakahara, T.; Sano, A.; Yamaguchi, H.; Sugimoto, K.R.I.; Chikata, H.; Kinoshita, E.;
Uchida, R. Antihypertensive effect of peptide-enriched soy sauce-like seasoning and
identification of its Angiotensin I-converting Enzyme inhibitory substances. J. Agric.
Food Chem. 2010, 58, 821-827. https://doi.org/10.1021/jf903261h.

Nakamura, T. The integration of school nutrition program into health promotion and
prevention of lifestyle-related diseases in Japan. Asia Pac. J. Clin. Nutr. 2008, 17,
349-351. https://doi.org/10.6133/apjcn.2008.17.s1.87.

Nakamura, T. Nutritional policies and dietary guidelines in Japan. Asia Pac. J. Clin. Nutr.
2011, 20, 452-454. https://doi.org/10.6133/apjcn.2011.20.3.15.

NHK. [Today’s Cooking] Instagram Account. 2025. Available online:
https://www.instagram.com/minnano_kyounoryouri/ (accessed on 16 August 2025). (In
Japanese)

OECD. Meat Consumption. 2023. Available online:
https://www.oecd.org/en/data/indicators/meat-consumption.html (accessed on 6 April
2025).

Ono, T. 60 Years of “Today’s Cooking” and Beyond: Considering the Future of Content
from a Long-Running Program. July 2018. Available online:
https://www.nhk.or.jp/bunken/d/research/domestic/BUNA0000010680070004/ (accessed
on 11 August 2025). (In Japanese)

Phillips, K.M.; Tarrago-Trani, M.T.; McGinty, R.C.; Rasor, A.S.; Haytowitz, D.B.;

65



38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Pehrsson, P.R. Seasonal variability of the vitamin C content of fresh fruits and vegetables
in a local retail market. J. Sci. Food Agric. 2018, 98, 4191-4204.
https://doi.org/10.1002/jsfa.8941.

Powles, J.; Fahimi, S.; Micha, R.; Khatibzadeh, S.; Shi, P.; Ezzati, M.; Engell, R.E.; Lim,
S.S.; Danaei, G.; Mozaffarian, D. Global, regional and national sodium intakes in 1990
and 2010: A systematic analysis of 24 h urinary sodium excretion and dietary surveys
worldwide. BMJ Open 2013, 3, e003733. https://doi.org/10.1136/bmjopen-2013-003733.
Sasaki, K.; Motoyama, M.; Watanabe, G.; Nakajima, [. Meat consumption and consumer
attitudes in Japan: An overview. Meat Sci. 2022, 192, 108879.
https://doi.org/10.1016/j.meatsci.2022.108879.

Stoessel, F.; Juraske, R.; Pfister, S.; Hellweg, S. Life cycle inventory and carbon and
water footprint of fruits and vegetables: Application to a Swiss retailer. Environ. Sci.
Technol. 2012, 46, 3253-3262. https://doi.org/10.1021/es2030577.

Sutani, K.; Shigaki, H.; Ikeuchi, M.; Sawada, T.; Nagao, A.; Masui, H.; Miura, S.;
Mizuno, C.; Yamashita, H. Changes in Recipes for Boiled and Seasoned Food in NHK
Kyo no Ryori. Nihon Chori Kagaku Gakkaishi 2015, 48, 416-426.

Takase, H.; Sugiura, T.; Kimura, G.; Ohte, N.; Dohi, Y. Dietary sodium consumption
predicts future blood pressure and incident hypertension in the Japanese normotensive
general population. J. Am. Heart Assoc. 2015, 4, e001959.
https://doi.org/10.1161/JAHA.115.001959.

Tanaka, S.; Yoneoka, D.; Ishizuka, A.; Adachi, M.; Hayabuchi, H.; Nishimura, T.; Takemi,
Y.; Uneyama, H.; Nakamura, H.; Lwin, K.S.; et al. Modelling of salt intake reduction by
incorporation of umami substances into Japanese foods: A cross-sectional study. BMC
Public Health 2023, 23, 516. https://doi.org/10.1186/s12889-023-15322-6.

Tada, N.; Maruyama, C.; Koba, S.; Tanaka, H.; Birou, S.; Teramoto, T.; Sasaki, J.
Japanese dietary lifestyle and cardiovascular disease. J. Atheroscler. Thromb. 2011, 18,
723-734. https://doi.org/10.5551/jat.8193.

Thrane, M.; Krieger, T.M.; Zhang, X.; Braun, M.; Hwang, D.C.; Paulsen, P.W.; Orcutt,
M.W. Chapter 2—Soy protein: Environmental impacts, production, applications and
nutrition. Sustainable protein sources. In Advances for a Healthier Tomorrow, 2nd ed.;
Academic Press: Cambridge, MA, USA, 2024; pp. 31-54.
https://doi.org/10.1016/B978-0-323-91652-3.00003-4.

Tsugane, S.; Sasaki, S.; Kobayashi, M.; Tsubono, Y.; Sobue, T. Dietary habits among the
JPHC study participants at baseline survey. J. Epidemiol. 2001, 11, S30-S43.
https://doi.org/10.2188/jea.11.6sup_30.

Tsuchihashi, T. Dietary salt intake in Japan-past, present, and future. Hypertens. Res.
2022, 45, 748-757. https://doi.org/10.1038/s41440-022-00888-2.

United Nations Educational, Scientific and Cultural Organization. Convention for the
Safeguarding of the Intangible Cultural Heritage. 2014. Available online:
https://ich.unesco.org/en/8com (accessed on 1 April 2025).

Ueda, H. Japanese view of nature: Discursive tradition, its problems and implications for
food studies. Sustainability 2022, 14, 8057. https://doi.org/10.3390/sul14138057.
Ujibashi, Y.; Ono, T. Culinary, Health, and Gardening: Media Development of
Long-Running E-Television Programs. January 2018. Available online:

66



51. Van Wyk, N. Current research on flavor compounds in fermented food products. Foods
2024, 13, 730.

52. Wang, C.F.; Chen, J.P.; Tian, W.G.; Han, Y.Q.; Xu, X.; Ren, T.; Tian, C.W.; Chen, C.Q.
Natto: A medicinal and edible food with health function. Chin. Herb. Med. 2023, 15,
349-359. https://doi.org/10.1016/j.chmed.2023.02.005.

53. Willett, W.; Rockstrom, J.; Loken, B.; Springmann, M.; Lang, T.; Vermeulen, S.; Garnett,
T.; Tilman, D.; DeClerck, F.; Wood, A.; et al. Food in the Anthropocene: The
EAT-Lancet Commission on healthy diets from sustainable food systems. Lancet 2019,
393, 447-492.

54. World Health Organization. Guideline: Sugar Intake for Adults and Children. 2015.
Available online: https://www.who.int/publications/i/item/9789241549028 (accessed on
1 May 2025).

55. World Health Organization. WHO Global Report on Sodium Intake Reduction. Available
online: https://iris.who.int/bitstream/handle/10665/366393/9789240069985-eng.pdf
(accessed on 15 April 2025).

56. Wu, Y.L.; Kurisu, K.; Fukushi, K. What should be understood to promote
environmentally sustainable diets? Sustain. Prod. Consump. 2024, 51, 484-497.
https://doi.org/10.1016/j.spc.2024.10.001.

57. Yamaguchi, S.; Ninomiya, K. Umami and food palatability. J. Nutr. 2000, 130,
921S-926S. https://doi.org/10.1093/jn/130.4.9218.

58. Yatsuya, H.; Tsugane, S. What constitutes healthiness of Washoku or Japanese diet? Eur.
J. Clin. Nutr. 2021, 75, 863—864. https://doi.org/10.1038/s41430-021-00872-y.

59. Yuan, G.F.; Sun, B.; Yuan, J.; Wang, Q.M. Effects of different cooking methods on
health-promoting compounds of broccoli. J. Zhejiang Univ. Sci. B 2009, 10, 580-588.
https://doi.org/10.1631/jzus.B0920051.

60. Yomiuri Shimbun. NHK “Today’s Cooking” Earns Guinness World Record After 65
Years on Air—Featuring 46,600 Recipes. 6 October 2023. Available online:
https://www.yomiuri.co.jp/culture/tv/20231006-OYT1T50227/ (accessed on 5 April
2025). (In Japanese)

Chapter 4

1. International Labour Organization, 2021. Available at:
https://www.ilo.org/global/research/global-reports/weso/2021/WCMS_771749/lang-en/in
dex.htm (accessed on 4 April 2023).

2. Jia, S. S.,Todd,A. R., Vanderlee, L., Farrell, P., Allman-Farinelli, M., Sacks, G., Gibson A.
A., Partridge, S. R. Offline to online: a systematic mapping review of evidence to inform
nutrition-related policies applicable to online food delivery platforms. BMC Medicine.
2024, 22, 542. https://doi.org/10.1186/s12916-024-03747-8.

3. Keeble, M., Adams, J., Vanderlee, L., Hammond, D., Burgoine, T. Associations between

https://www.jstage.jst.go.jp/article/bunken/68/1/68 2/ article/-char/ja/ (accessed on 11
August 2025).

online food outlet access and online food delivery service use amongst adults in the UK:
a cross-sectional analysis of linked data. BMC Public Health. 2021;21(1):1968.
https://doi.org/10.1186/s12889-021-11953-9.

67



Li, C., Mirosa, M., Bremer, P. Review of online food delivery platforms and their impacts on
sustainability. Sustainability. 2020;12(14):5528. https:// doi.org/10.3390/sul2145528.

Liu, C., Bunditsakulchai, P., Zhuo, Q. N. Impact of COVID-19 on food and plastic waste
generated by consumers in Bangkok. Sustainability. 2021;13(16):8988.
https://doi.org/10.3390/sul3168988.

Limuro, M. & Tabata, T. Relationship between the demand for food delivery and
takeaway services and the associated plastic packaging waste during the COVID-19
pandemic. Journal of Material Cycles and Waste Management. 2024, 26, 591-601.
https://doi.org/10.1007/s10163-023-01861-y.

Poore, J., & Nemecek, T. Reducing food’s environmental impacts through producers and
consumers. Science. 2018. 360(6392), 987-992. https://doi.org/10.1126/science.aaq0216
Safira, M. & Chikaraishi, M. The impact of online food delivery service on eating-out
behavior: a case of Multi-Service Transport Platforms (MSTPs) in Indonesia.
Transportation. 2023, 50, 2253-2271. https://doi.org/10.1007/s11116-022-10307-7.

Xie, J. Y., Xu, Y., Li, H. X. Environmental impact of express food delivery in China: the
role of personal consumption choice. Environ Dev Sustain. 2021, 23(6), 8234-8251.
https://doi.org/10.1007/s10668-020-00961-1.

68


https://link.springer.com/journal/10163
https://doi.org/10.1126/science.aaq0216
https://doi.org/10.1007/s10668-020-00961-1

	1．Introduction
	1.1 Food, sustainability, and a pressing global ch
	1.2 From global challenge to everyday practice: fo
	1.3 Research focus and analytical framework
	1.4 Scholarly and social contributions
	1.5 Organization of the dissertation

	2．How might the spread of online meal-delivery ser
	Abstract
	2.2 Methodology
	2.2.1 Scope of analysis
	2.2.2 Search strategy
	2.2.3 Screening
	2.2.4 Analysis and coding of literature

	2.3 Results and discussion
	2.3.1 Characteristics and thematic focus of the li
	2.3.2 Analysis of sustainability impacts
	2.3.3 Frequently discussed impacts
	2.3.3.1 Health topics related to SDG 3
	2.3.3.2 Climate change and clean energy related to
	2.3.3.3 Waste problems related to SDG 12
	2.3.3.4 Decent work issues related to SDG 8
	2.3.3.5 Sustainable communities related to SDG 11

	2.3.4 Marginally discussed perspectives
	2.3.5 Missing perspectives

	2.4 Conclusions
	2.5 Limitations
	Abstract
	3.1 Introduction
	3.2. Materials and methods
	3.3 Results
	3.3.1. Protein sources and meat consumption patter
	3.3.2. Plant-based protein sources
	3.3.3 Fermented and non-fermented seasonings
	3.3.4. Pickled foods in traditional practices 
	3.3.5. Health-driven and environmentally sustainab
	3.3.6. Seasonal alignment in ingredient selection 
	3.3.7. Salt content and public health consideratio

	3.4. Discussion
	3.4.1. Bridging culinary heritage and sustainable 
	3.4.2. Culinary techniques as health-sustainabilit
	3.4.3. Seasonality in ingredients and sustainable 
	3.4.4. Fermented seasonings as nutritional and eco
	3.4.5. Limitations

	3.5. Conclusions

	4．Conclusions
	4.1 Summary of Chapter 2 and Chapter 3
	4.2 Connecting food access and everyday cooking
	4.3 Reframing food sustainability as a relational 
	4.4 Future directions and scholarly implications

	References

